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Welcome to TURN

RhinoCAM"®
MILL Module 2025

Prefer Printed Documentation? Check Herel

The RhinoCAM-TURN Module is a unique turning product that is used for offline programming of 2
Axis CNC Lathes. This product is a module of RhinoCAM, which is completely integrated inside of
Rhino. This integration allows for the seamless generation of toolpaths and cut material
simulation/verifications inside of Rhino for programming turning machines.

For purposes of brevity, RhinoCAM will be referred to as TURN in all subsequent references. Also,
Rhino refers to both Rhinoceros 7 or Rhino 8.

The RhinoCAM-TURN module also comes with numerous post-processors to output the
programmed G-code to some of the most popular CNC machine controllers on the market today.
Additionally, the RhinoCAM-TURN module also includes a post-processor generator that has the
capability to configure entirely new post-processors. These features make programming CNC
Turning easy and affordable.

The RhinoCAM-TURN module supports turning and hole making operations such as Turn Roughing,
Turn Finishing, Groove Roughing, Groove Finishing, Threading, Parting and Hole making
operations such as Drilling, Tapping, Boring, Reverse Boring and Threading.

11 Features of the TURN module

The list below summarizes the toolpath generation features found in the TURN module.

[T] Data Import:

Supports file formats that can be imported in Rhinoceros

[1] Turn Machining Methods:
Roughing, Finishing, Groove Roughing, Groove Finishing, Follow Curve, Threading

and Parting.

[T Hole Machining Methods:

Drilling, Tapping, Boring, Reverse Boring

© 2025 Mec Soft Corporation
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1.2

[T]

[T]

Tool Types:
Turning Inserts - Diamond, Triangular, Circular, Trigon, Parallelogram, Groove.

Hole Making Tools - Drill, CenterDrill, Reamer, Tap, Bore, ReverseBore.

User customizable tool library:

Create and save tools to library. Saves feeds and speeds to tool library.

Feeds and Speeds:

Customizable feeds and speeds table, Feeds and Speeds calculator

Cut Material Simulation:

Fast and fully integrated Material Cutting Simulation. Create true 3D in-process
stock model. Advanced cut material simulation includes tool holder collision and
part stock comparison.

Post-Processors:

Standard set of post-processors bundled with the product. Choose from our large
set of standard post processors.

Post-Processor Generator:

Customize your Post Processor or create your own Post Processor from scratch. This
post processor generator supports 3 axis posts.

Understanding the TURN Module

The manufacturing process aims to successively reduce material from the stock model until it
reaches the final shape of the designed part model. To accomplish this, the machinist or
programmer utilizes a 3-part machining strategy.

3-Part Machining Strategy

1. Atypical machining strategy employed in the manufacturing industry is to
use larger cutters to perform bulk removal of material early on in the
manufacturing process. These operations are called roughing operations.

2. Thisis then followed by operations employing successively smaller cutters
removing proportionately smaller amounts of material from the stock
model. This is done until the part has a uniform amount of stock left. These
operations are called pre-finishing operations.

3. Thisis then followed by finish operations. Here the uniform stock remaining
on the partis removed by using a small cutter removing a constant amount

© 2025 MecSoft Corporation
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of material with every motion to produce the net shape. The standard work
flow of TURN Module mimics this process and can be represented by the
flow chart shown below.

[T] Basic TURN Module Work Flow Chart

Load Part & Stock
4

Create Roughing : :

Operations

{

Create Pre-Finish = u'f“
; G———>  Material

Operations
Removal

g

Create Finishing ﬂ :

Operations

4

Qutput Toclpaths to
Machine

TURN Module Work Flow Chart

[T Basic TURN Module Work Flow Steps

1. Partgeometryisimported into TURN Module via the various data interfaces
provided in Rhino. A stock model representing the raw stock from which the
part needs to be manufactured can then either be created using the various
tools provided in TURN Module or imported.

2. Youthen determine the machining strategy to be used in manufacturing the
part. This can be done by loading a previously saved manufacturing
operation sequence or by creating a new one. This manufacturing strategy is
represented by a sequence of machining operations in Turning.

To create a new machining strategy, simply selects the tools and the
machining operations in sequence and generates toolpaths. The system
automatically records this sequence. This record can be archived as an
operation list that can be retrieved for later use.

3. You can also simulate material removal to visualize how the stock model will
look at any time during the process. This provides valuable feedback that can
help you choose the most appropriate machining strategy.

4. To create a new machining operation, select a tool followed by the type of
toolpath to be created. You then selects the parameters to use for machining
and then generates the toolpath.

© 2025 Mec Soft Corporation
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1.3

5. Rough machining can be done by Roughing operations, using a turning tool
with a relatively large nose radius. These rough operations can be followed
by subsequent roughing operations, either using the same tool or a smaller
tool.

6. Final finishing of the part can then be performed by using one or more
Finishing operations. Finishing operations typically use tools with smaller
nose radius so as to obtain a better surface finish and tighter tolerance
levels.

7. Depending on the geometry of the part and/or machining operations
desired, Groove Roughing, Groove Finishing, Follow Curve, Threading and
the Hole-Making operations can be considered. After completing all the
machining operations, the final part is cut off from the rest of the bar stock
by using the Part-Off operation.

8. Once all of the operations are completed you can then go back and review
the operation sequence, re-order operations if desired and output the
toolpath for post-processing. The "Machining Operations Browser" can be
used to manage these operations.

Programming Work-flow

Once the partis loaded, the typical work flow is reflected in the layout of the tabs of the
Machining Browser window. The work flow is designed to allow you to work starting from the left
most tab and ending at the right most tab. As each tab is accessed, a ribbon toolbar with functions
specific to the tab chosen will be displayed just below the tab. The functions in each of the
toolbars corresponding to each tab are also best accessed in order from left to right.

Thus you typically would start with the Program tab and access each of the buttons, optionally, in
the toolbar that appears when this tab is selected in sequence from left to right. Once the setup
functions are completed, you will then proceed to the Machining Operations group to commence
programming the part. Once machining operations are completed you can simulate the
operations by selecting the Simulate tab before finally sending the operation codes to the
machine tool.

[T] Step 1: Program Tab
Define Machine Setup and Stock before programming

Create Machining Operations
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l'Lm Program Simulate o g8 @

1"

@ Lathe Q Stock - “ Work Zero 3g -
% Post Q Align W Turning ™ % -
& Part ~ ¥= Material [l Holes ~

Setup Stock Machining Operations

=, Machining Job
a Machine - Lathe
22 Post- Fanuc
5 Part - Defined
Q Stock - Cylinder Stock
= ﬁ Setup 1
‘.' Work Zero

(M Turn Roughing

|} Turn Finishing

B il |

Step 1: Program Tab

[1] Step 2: Simulate machining operations

TURN- Program Simulate o 8@

T;b Preferences Q Stock T El Ta End % Compare
v 0 Play M Pause
Simulate by Moves @ Step QI Stop
Options Simulate

=, Machining Job
a Machine - Lathe
22 Post- Fanuc
[ Part - Defined
Q Stock - Cylinder Stock

(MR Turn Roughing

|} Turn Finishing

@@E@& ‘%’ ¥ Default \

Step 2: Simulate machining operations
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1.4

Post-Processing

Once the machining operations have been created and verified, they can be post processed to
create G-code files. These G-code files can then be sent to the controller of the machine tool to

drive the actual machine tool.
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Quick Start

Quick Start Guides for each RhinoCAM module are available in both PDF and Video format. Refer
to the following information to access these guides:

[D What's New!
What's New in RhinoCAM 2025

[ The Complete Quick Start Video Play List
Here is a link to the complete 2025 Video Play List

ED How to Access the Quick Start Guide Documents

To help you quickly get started in working with each module, select one of the Help
buttons located on the RhinoCAM Learning Resources dialog.

You will find:

e Quick Start Guides

e What's New documents
e Online Help links

The Quick Start Guides will help you step through an example tutorial which will
illustrate how to use the module. To access the Learning Resources dialog:

1. From the Rhino Main Menu, drop down the Main menu and select Learn ...

&Y Untitled - Rhinoceros & Mot For Ressle Lab - [Pesspective)

Fide Edit View Curve Surface Solid Mesh Dimension  Trensform  Tools  Analyze Render Pamels  RhinpCAM Help
Command: | | Lesm..
Seandard  CPlames  SetView  Display  Select  Viewportlayout  Visbilty  Trnsform  CurveTes FreebILL L}

DeEsfxbl~f +20 020 =« @8 w

FhinaCAM - Machinang Browser TURN
° o = Profile-NEST
:-_5; M|LLI fa Program Simylate a & -89
‘ A P MESH
‘ W Machine B Stock = o* WorkZeo B S v W -
{_::.]dG}J @& Post B aign - 2 2mss - % SAsis v omy - HEST
™ ) - = A = .
'_.‘j:'I" T Setup = Matedal  ~f 3dxiAdv - gl Heles ART
{3‘ l} hh{h..m,* Setup Rock Haqh:mng Cperations NC-EDIT
x C% = L Madhining lob
4 4 B Machine - 3 Auiz Check for Updates ...
ﬁ‘a 5 Post- Fanuclm License ...
E'! a Stock - Hone Web-site
% - Fretwres - Mone Help
" | i 5 et About .

To access the Learning Resources dilog in RhinoCAM

© 2025 Mec Soft Corporation
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2. Select a document from the Learning Resources dialog to get started using the

module of your choice.

¥ You can also select the Open Quick Start Files Folder button located at the bottom
of the dialog to open the Quick Start folder where the source files (start and

completed versions) are located.

| Learning Resources

Welcome to RhinoCAM 2025!

Togetstarted as quickly as possible use the following resources.

CAM MILL
2 e LW
What's New? Web Resources On-Line Help Quick Start
Profile-MEST G-Code
On-Line Help Quick Start On-Line Help Quick Start
MEST ART
On-Line Help Quick Start On-Line Help Quick Start

Where to go for more help:

TURN |
On-Line Help Quick Start

To getyourspecific support questions answered click here to fill out a support form.

Forall otherinformation visit ourweb-site www.mecsoftcom

Open Quick Start Files Folder

Learning Resources Dialog

© 2025 MecSoft Corporation
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Resource Guide

Download this PDF Guide for a list of the available RhinoCAM Resources.

D:l 2025 RhinoCAM Resource Guide

‘-—‘\M\ﬁi The 2025 RhinoCAM Resource Guide!
2025
RhinoCAM 18Pages

Resource Guide | .
- — = Lists PDF downloads and Online resources including Quick Start

Guides, Reference Guides, Exercise Guides, Tutorials and
More.

_ Prefer Printed Documentation? Check Here!
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Key Concepts

4.1

4.2

Before attempting to use the TURN Module there are a few key concepts that need to be
understood. Some of these concepts will be familiar to lathe programmers and are explained
here because they are essential for the proper use of TURN Module.

Turning Coordinate System

CNC turning centers use the Cartesian coordinate system for programmed coordinates but they
are typically different from that used in milling. Turning centers follow the convention that axis
of rotation that is aligned with the spindle is designated as the Z axis. Secondly the axis
perpendicular to this axis along which the tool travels to cut into the stock is designated the X
axis. Thus the partis rotated about the Z-axis of the lathe machine. Moving the tool along the Z-
axis provides the direction of feed and moving it along the X-axis provides the depth of cut. This
is shown below.

Turning Coordinate System

TURN Module Default View

TURN Module uses the Top view as the default view. The coordinate system of this top view is
setup to be aligned with the turning coordinate system. That is the origin of the screen is located
at the center of the screen and the Z axis goes from left to right and the X axis goes from bottom
to top. This display setup is not typical in design systems where the Top view is alighed with the
XY axes of the world coordinate system.

This view setup is used in TURN Module to allow the turning center programmer to work in
turning center coordinates rather than in the XY coordinates of the design system. The world
coordinate system in Rhino is in XY coordinates. All part modeling would still be done in XY
coordinates. Loading the turn browser sets the turn coordinate system.

L' 1t should be noted that this convention might sometimes be
disorienting for users who are used to visualizing their design parts in
the normal XY aligned display rather than the ZX aligned display.

© 2025 MecSoft Corporation
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L& TURN Module’s Top view is by default aligned with the ZX turning
center coordinate system.

[T] TURN Coordinate System Example

The picture below shows the turn coordinate system with the work zero set the right
face of the part and the world coordinates at the origin. The Red arrow in the
coordinate system represents X coordinate axis, Blue represents Z coordinate axis
and Green represents Y coordinate axis. The WCS (World Coordinate System) is
displayed the same way as MCS (Machine Coordinate System) with the length of the
lines and arrows being smaller when compared to MCS.

N Select Type of Nesting

Type of Nesting

@ True Shape Nesting ) Rectangular Nesting

TURN Coordinate System Example

4.3 Part Geometry

TURN Module requires Solid, Surfaces, Polygon Meshes, Regions/Curves that defines the part
geometry. Since all parts that can be created in a 2-Axis turning machine are solids of revolutions,
itis enough to describe the profile that needs to be revolved to create this shape. The profile can
be created in Rhino as aregion or curve. TURN Module automatically creates the 2D silhouette of
this part region when 3D Solid or Surface geometry is selected as TURN part geometry.

[T] The First Quadrant, XY Plane Restriction

Furthermore, TURN Module places a further restriction that these part geometry
need to be constrained to lie only in the first quadrant of the ZX plane in turn
coordinate system. This would essentially be XY plane (Top view) in world
coordinate system in Rhino.
Dongle Attached To Detect Dongle
Local Machine Server Mame (DNS) / IP Address / [P Address:
tachine on Metwark. 13276818

@ Mot Found

The First Quadrant, XY Plane Restriction

[T] If Geometry Falls Outside the First Quadrant of the XY Plane

TURN Module will be unable to process a part region that fall outside the first
guadrant. If the selected part region is outside the first quadrant, TURN Module will
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trim this to the first quadrant.

If Geometry Falls Outside the First Quadrant of
the XY Plane

1 Example of Curves Correctly Positioned

Example below shows curve region correctly positioned in the first ZX
guadrant of the turn coordinate system touching both the X and Z axis. This
would essentially be XY plane (Top view) in world coordinate system in
Rhino.

%

"

Example of Curves Correctly Positioned

1] Example of Curves NOT Touching the X or Y Axis

Example below shows region not touching the X axis and/or Z axis
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X i}(
{ |
T _ e
: — Automatically
Mot Touching - [
X Axis : : Extended
I

'..(.—-— Mot Touching

Z Axis \
o ____Z L ER_I__SEE

Part Profiles are Automatically Extended to the X and Z axis
In such cases, TURN Module automatically extends the part regions to the X
and Z axis when the regions do not touch the X axis and/or Z axis.

L Partregions need to be constrained to the first quadrant of the ZX
coordinate system.

L Parts can be imported or can be created within VisualCAD using the
Geometry creation and editing tools found under the CAD ribbon bar.

11 TURN Geometry with MILL features

You can select 3D geometry (surfaces, solids or meshes) for defining the
TURN part that contains milling features. Such milling features are ignored
while the turn part profile is being defined.

4.3.1 Orient Part Geometry

Ua Once part geometry is loaded, you can use this command to change the orientation
Orient for turning. It can be invoked by selecting Part and Orient Part from Program tab
Part underthe Machining Browser. Note: This command changes the WCS orientation of
your part. To change the MCS orientation use the Setup command.

[T] Machining Browser: Part, Orient Part
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Program Simulate

@ Lathe ':} Stock - “ Work Zero 3g -
% Post @ Align W Turning ~ % -
H }= Material [[J& Holes ~

“*|Machining Operations

Orient Select
Part Turn Part -

P }
=t w Orient/Locate Part Geometry

u: ) Orient Part
Qrient
Part

‘?_&. Setup 1

Machining Browser: Part, Orient Part

[T] Dialog Box: Orient/Locate Part Geometry
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Orient/Locate Part Geometry >

Set Warld Coordinate Spstem

Set Look Down Direction

Default
O y e®

14

1
O

v

Align to Geometry

Select Surface: Select Planar Curve: [‘«3

Aligr to Current Wiew Align to Current C-Plane

Flotate About
Spin Angle: : s ¥ £
Set™WCS Origin
<o e JHef TR
k. Cancel Help

Dialog Box: Orient Geometry

1] Set Look Down Direction

Select the radio button representing the orthographic view of your part that you
wish to machine. For example, select the right side radio button (on the positive X
side in the dialog image) will rotate your part so that the positive X direction
becomes the positive Z direction.

11 Align to

If your part is not aligned orthographically, you can use these options to align your
part to selected geometry or active display element. Select from one of the options
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1]

1]

that will orient the part that you wish to machine:

Select Surface

Choose the Pick button and then select a surface of your part to orient to. The
part will be aligned such that the surface normal direction is aligned with the -Z

axis.

Select Planar Curve

Choose the Pick button and then select a Planar Curve of your part to orient to.
The part will be aligned such that the curve will be parallel to the XY plane (i.e.,

normal to the Z axis).

Align to Current View
Pick this button to align the part such as the Current View direction is aligned with
the Z axis (i.e., you are looking in the -Z direction).

Align to Current C-Plane
Pick this button to align the part so that the Current C-Plane becomes parallel with
the XY plane.

Rotate About

Use this option to Rotate About one of the principal XY or Z axis. Enter an angle and
then select the button representing the axis you wish to Rotate About.

Set WCS Origin

You can also independently set the coordinate location for the WCS. So for
example, you can orient the part normal to a surface and then also choose a point
on the surface to become the new WCS origin. In this case the part would be
oriented to the surface while the point on the surface remains at the WCS.

Example: Steps to orient your part for Turning

In TURN, the default rotational axis is along the X Axis of the World Coordinate System or
W(CS. Note: Once you select a direction and pick OK from the dialog, all of the geometry
will be moved and/or rotated. In the example part shown below we want to orient the
part so that the rotation axis is along the X Axis of the WCS. We also want the WCS origin
to be located at the center of the back face of the part. Look at the steps below to see
how it's done.

1. From the Program tab select Part and then Orient Part.
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z
I<* «— WCS
X

Incorrect Orientation

Program ] Simulate o -8 @

eLathe Qﬁtock - ‘.' Work Zero % -
9 Post oﬁklign [D‘g Turning = %3 -
F'art:] 3= Material @ Holes =

|:| achining Operations

Qrient Select -
Part Turn Part -

LA,

Orient/Locate Part Geometry
Orient Part

Qriernt
Part

Machining Browser: Part, Orient Part

The dialog is displayed and the WCS is also displayed on the screen.

2. Under Rotate About, set the Spin Angle to 90 and then pick the Z button to rotate
the WCS displayed on the screen. We want the X Axis of the WCS to point along
the rotational axis of the part.

Fotate About

Spin Angle: %
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Axis of
/x7 Rotation

3. Now, let's locate the WCS origin. In the dialog under Set WCS Origin, select the
Pick button.

Set'WCS Ongin

gl ) ORI © O = N

4. Select the center point of the circular face of the back of the part. This is the face
that will be mounted on the spindle of the lathe. When you select the point, the
WCS triad is move to that point.

z

T<‘r
X X

Before After

5. Now pick OK from the dialog and the part is oriented as desired.
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I<* <« WCS

Before After

4.3.2 How to Define Part Geometry

Here are the basic steps to define part geometry:

™

W BEFORE selecting part geometry for Turning,

make sure it is oriented correctly. The image
shows the correct orientation. The turning axis of
the partis along the X Axis of the Word
Coordinate System (WCS). Also, the WCS is
located on the back rearmost face of the part.
Orient Part can help you do this.

1] 1. Orient your Part if needed.

Program l Simulate

“ Lathe Q Stock - “ Work Zero & -
% Post ‘ Align w Turning ™ &% =
¥= Material [ Holes ~

[+ achining Operations

Crient Select .
Part Turn Part =

W Orient/Locate Part Geometry
Orient Part

Machining Browser: Part, Orient Part

25
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[T] 2. Select Turn Part in Machining Browser.

Program Simulate

@ Lathe Q Stock ~ o™ Work Zero &= -
% Post \% Align u:,ﬂ Turning ~ % -

H i=  Material HJE Holes =

“*|Machining Operations

| orient Select
Part Turn Parﬁ}v
%z Post- Ahha Select Part Geometry

u: Part - Mone Salact Part

@ Stock - Non{ Turn Part

E Setup 1

Select Part (Select Part Geometry) under Program tab in Machining Browser

[T 3. Dialog Box: Select Part Geometry for Turning Operations

You can select surfaces or curves to define TURN part geometry.
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Select Part Geametry for Tuming Operations =

Turning Pt Geomsly

Pat Sobd/Suacsls) Pl Curvels]
Seldect a Sobd o one or mone Swuifaces Select one oo mose conbguous
nepresenting the revobred Pait Curves andior Surlace Edges

#  Selected Machrang Feahse]s] B Selecied Machining Featurels]
1 Sidlacel

[ < »| |« »
¥ Remove Al | 3 Remove Active 7 Remove A1
B Seleel Sulace]s] kg Select Cuivels]

Save Cancel Preview Help

Dialog Box: Select Part Geometry for Turning Operations

[T] 4. Define Part Geometry

There are two lists on this dialog. Use one or the other to define the Turn Part
(not both).

If you have 3D geometry, pick the Select Surfaces button. You will be prompted
to select part objects. Select the objects to define the part geometry and right-
click or press Enter. If you only have a curve profile, make sure itis located in
the positive XZ plane. See Part Geometry Types for more information.

The selected geometry is listed under Selected Machining Feature(s) list.

D:I 5. Select Save

When the part is previewed, selecting Save defines the turn part geometry and
displays Part-Defined under the machining browser.
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User Interface

5.1

The RhinoCAM TURN Module adheres to the Windows standard for user interface design and

integrated into the Rhino screen seamlessly. A screen shot of TURN Module running inside of

Rhino is shown below:

E TURNCheckban Tubosnsl Complated. Jim (120 KF) - Praraoaros 10 Mot Foa Rersie Lob - [Top] = o b

Fig g Wapw Corow Soface Sobd Mash Demeraion  Tendorm Tooh  Anshge Bande Peneh  RhngCaM Hep
Conramand: |
Teedwd | CPanes  Setiew | Deplay | Sebect  Viewport Layod | Visskaliy

Daﬂﬂﬁ'r QD8 + D3P, He w65 9, 6, RhmoCAM
lmmlilmn Machang Browsts n
TN Frogram | Sealene a g B |

gé Booe Qiva - o weiloo 3 -

"‘\,D- 2 pon ""-‘9“ I]:FT““"'!';" .

“a s Meen $5 mmeis [[Ba Heles -

eahl Satap S L mararey Credalssen,

o] [ Srosiegy Mechining
=
Browser

Sk ¥

¥
L
o
L
=

Mechining
i RIP Objects Browser

Drameng inpps- | #1 | e, Top dnglechs deg | RAME
E= B (] Mear [ P ] Mt [ Cen [ ire [ Pevp D] T [ Qe [ Wit [ Vit || Prcjoct | | Dimabie

CPune | 10843 yos 20000 wergs [ Detiun Grid Ssap | (im0 Flange | Ossap | SmanTreck | Cumbal | Fecordbislory  Filwe |

There are 3 main interface objects created when The RhinoCAM TURN Module is loaded.
1. RhinoCAM menu bar entry under Rhino menu bar.
2. Machining Browser window.

3. Machining Objects Browser window.

RhinoCAM Menu Item

5 odlod

L T

LERE ™

Tar

oo e

gET

When RhinoCAM is loaded it will add a menu bar item, titled RhinoCAM 2025 to the main Rhino
menu bar. Selecting this menu bar item will create a drop down menu as shown below. To run
TURN Module, select TURN from the RhinoCAM drop down menu. Selecting TURN toggles the

display of the Turning Browser window from the Rhino user interface . If the FreeMILL, MILL,
or ART Browser is currently open selecting this will switch to the TURN Browser.

NEST
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&8 TURNGuickStart Tutesial Ceornpleted (569 KB) - Reancceros § Mot For Retale Lab - [Peripestre]

File Edt View Cuwree Sudece Sclid Mesh Dimension  Trensform  Toods  Analyze FRender Panel  RRanoCAM Help
Cestrumanad: Learn .
fwndsrd  CPlanes  SetView Display  Sefect  Viewportlayout  Visibility Trensform  Curve Tos EreebdiLL

DeEa8fxD0~M 225025 H=«=5% wm

[ [ i — :::. —a
~ ‘_i 'rum]'ﬁl Pgurn Lmulate a g {i‘]‘i T
TETT W Lethe Sock = o WokZeo ¥ -
[:.;:" (:'E x;'.l' Fast * Al m‘ Tsning = B o= MESH
PO 8 P - E Matesl [ Holes - paEsT
B '_1 Setup ek Machining Opeisticed ART
4 -
7 [ Machining Job RC-EDIT
‘w‘ ii ‘ Machine - Lathe
E‘ &l £ Pt - Fanug Check for Updates ...
L= ﬁ] Pait - Dl License
9, @ ok - Cylinder ok Web-site
% “ 5 (2 Setup 1 .
_!' . T“ TR . Ly -

5.2 TURN Browsers

The Browser is a dock-able window that allows management of various entities or objects that can
be created in TURN Module. There are 2 browsers in RhinoCAM — Machining Browser (Mops) and

Machining Objects (Mobs).

5.3 Machining Browser (Mops)

The Machining Browser (Mops) has two main modes of operation represented by tabs at the top
of the window. These are Program and Simulate. Each tabbed view also incorporates a ribbon
toolbar at the top. These toolbars group all of the functions associated with the type of object in

the tab.
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Program Simulate & ﬁh ¥ {‘E}‘ ﬁ
% Lathe Q Stock - '. Work Zero & -

% Post @ Align W Turning ~ & =

u: Part = #= Material HJE Holes =

Setup Stock Machining Operations
=~ Machining Job

¢ Machine - Lathe

22 Post - Fanuc

5 Part - Defined

Q Stock - Cylinder Stock

= ﬁ Setup 1

‘. Work Zero

| J Turn Roughing

| ) Turn Finishing

&) oFilar | o lske

Machining Operations Browser

5.3.1 Browser Toggle Tabs

The tabs available on the Machining Browser allow you to toggle the display of both the
Machining Browser and the Machining Objects Browser.

[T] Browser Toggle Tabs

«\ _Simulate o - & @

B Lathe Q Stock * o™ Work Zero &k -

8 Post @ Align uﬁu Turning ™ %g -
m Part = $#= Material w Holes =

Setup Stock Machining Operations
= Machining Job
“ . —

Locating the Browser Toggle Tabs

TURN M[MILL-TURN”PmﬁIE-NEﬂT

Selecting this tab toggles between the MILL, TURN, MILL-TURN and Profile-NEST
Machining Browser.

'3
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Select this tab to toggle the display of the Machining Objects Browser.

5.3.2 Program tab

Selecting the Program tab in the Mops Browser shows 3 groups of menus that provide access for
specifying Machine, Stock and defining Machining Operations.

[T] Machining Browser, Program Tab
'IUF';NIL_ﬂﬂ Program Simulate o i@

@ Lathe CE) Stock - “ Work Zero 3g -
% Post \.,-_."E Align uj; Turning ~ % -
[§ Part - $= Material [ Holes ~
Setup Stock Machining Operations
&1, Machining Job
a Machine - Lathe
f2 Post- Fanuc
5 Part- Defined
Q Stock - Cylinder Stock
B 3 Setup 1
‘. Work Zero
| | Turn Roughing
| | Turn Finishing

B o o B

[T] Machine Setup Group

@Lathe Sets the Machine for Turning. Allows user input to set Tool change
position, maximum RPM and travel limits.

22 post  Allows you to set the Current Post Processor, posted file naming
conventions, posted file extension, program to display the posted file.

[[§ Part - Provides access to commands that allow you to Orient and Define your

Part geometry for TURN programming. See Orient Part Geometry and
Part Geometry

[T] Machining Stock Group
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3= Material

Allows you to create Stock geometry. User can also delete a Stock
geometry by selecting Delete Stock.

Aligns stock model to part. This function is especially useful when
the part model and the stock model are created without regard to

their respective positional locations.

Allows you to select a material from the material list.

[1] Machining Operations Group

This section allows user to create machining operations. TURN Module allows you to
create multiple machining operations in a part file. This is a powerful feature that
allows you to create an entire sequence of machining operations that is necessary to
create the part model from the stock model. This set of operations can additionally be
archived with the part file and retrieved at a later time with no loss of information.

“ Wark Zero

@

Allows you to set the Work Coordinate zero (Origin) for the part being
programmed.

Provides access to Turn Roughing & Finishing, Groove Roughing &
Finishing, Threading and Parting Off machining methods

Provides access to Drilling, Tapping Boring and Reverse Boring
Machining Methods

Allows you to create Machining operation sets, Machine Control
Cycles.

Allows saving and loading of Machining operations to and from a
knowledge base.

Provides access to G Code Editor and Post process generator.

Provides access to specify Color, User Interface, Machining,
Simulation and Feeds Speeds Preferences.

Minimizes the Ribbon Bar.

Maximizes the Ribbon Bar.

Open On-line Help document.

[T] The Status bar on the Program tab
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The toolbar above status bar on the Program tab has the following controls

% Turn on/off Stock Model
&F Turn on/off material Texture Visibility

Turn on/off toolpath display

Hidden Toolpath Visibility: Turn the hidden portions of toolpaths
on/off.

Turns on/off of World Coordinate System display.

Turns on/off of Machine Coordinate System display.

o

The status bar displays the currently selected tool, spindle speed and
cut feedrate.

Turn Roughing | Diamond Insertl | #1 | RPM: 500 | F: 20

5.3.3 Simulate tab

Selecting the Simulate tab allows you to run the material simulation and toolpath animation. This
tab also provides controls to vary simulation speed and set simulation preferences.

[T] Show me the Machining Browser, Simulate Tab
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TURM Il'_tﬂ Program

1?@ Preferences
»

Simulate by Mowves

Opticns

Simulate D g~ ‘Jl:‘;,} @

CE) Stock - EI Tz End J& Compare
g Play ml Pause
m Step DI Stop

Simulate

&1, Machining Job

@ Machine - Lathe

f2 Post- Fanuc

5 Part- Defined

Q Stock - Cylinder Stock

B 3 Setup 1

) Turn Roughing

| | Turn Finishing

i o] ¥ o | o sk|sf B | ¥ B Defaur -

Machining Browser, Simulate Tab

The following controls are available on the Simulate tab.

[1] Simulate Tab Functions

FoEnd

Pause
!&Compare

Stop

Allows you to create Stock geometry. User can also delete a Stock
geometry by selecting Delete Stock.

Allows you to perform cut material simulation with tool
animation.

Simulation is performed in steps as defined by the display
interval in the simulation preferences.

Simulation is performed without updating the display until the
end of the toolpath.

Pause/Stop the simulation.

Compare the simulated model with the part geometry. The part
geometry must contain surface/solid/mesh geometry.

Exits Simulation Mode. Pause simulation before exiting
simulation mode.
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la! Varies simulation speed.

@ Preferences | Provides access to simulation preferences.

Simulate by Moves  SWitches from Simulate by Distance to Simulate by Motions. The
toolbar above status bar on the stock tab had the following
controls in addition to the controls listed under the Program tab.

%WémHm i W Default i
GOTO 10/24 I

Turn on/off part model display during simulation.

% Stock Model Visibility: Turn on/off stock model.

&f Material Texture Visibility: Turn on/off material texture visibility.

Toolpath Visibility: Turn on/off toolpath display.

Hidden Toolpath Visibility: Turn the hidden portions of toolpaths
on/off.

World CSYS Visibility: Turns on/off of World Coordinate System
display.

Machine CSYS Visibility: Turns on/off of Machine Coordinate
System display.

Tool Visibility: Turn on/off tool display during simulation.

lﬁa"ﬂ

Holder Visibility: Turn on/off tool holder display during
simulation.

&

42 Follow Toolpath Display: The toolpath is displayed as it follows
the behind the movement of the tool (i.e., you will only see the
toolpath after the tool passes.

42 Trace Toolpath Display: The toolpath is not displayed as it follows
the behind the movement of the tool (i.e., you will only see the
toolpath before the tool passes.
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'I*  Segment Toolpath Display: The toolpath is only displayed for the
segment that the tool is currently on.

Mop - Simulation Display State: Use this to select the display state for
the simulation. Select from Default, Tool, Mop or Texture. See
Machining Operation Properties for setting unique simulation
colors for each Mop (Machining Operation) in your Machining Job.

The Status bar displays the progress of the operation currently
being simulated and number of GOTO motions.

GOTO650/770 P |

5.4 Machining Objects (Mobs) Browser

Machining Objects (Mobs) browser has two main modes of operation represented by tabs at the
top of the window. These are Tools and K-Bases. Each tabbed view also incorporates a toolbar at
the top. These toolbars group all of the functions associated with the type of object in the tab.

TURN |3 ogram Simulate To toggle the display the Machining Objects Browser select
S ‘ Tools, Machining Objects Browser button located on the
Machining Browser just to the left of the Program tab.

]'.g Tools | 5 K-Bases
} ey Ty
Elm Tools

= ‘ Diarmond Inzert-00
I Turn Roughing

|~ Tumn Finighing
. Circular Inzert]
. Triangular Ingert]

Mo Sort - +‘%+ -

Diarnond Insert- | #1 | Rad:0.02, Tip Angle:35 deg | RPM: 300 | R 10
Machining Objects (MObs) Browser

541 Tools tab

Selecting the Tools tab under the Machining Objects Browser brings up the tool manager. The tool
manager lists all of the tools currently defined as well as the tools that are in use in machining
operations. Users can edit a tool by double clicking the tool button in the browser. A tool can be
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deleted by selecting the tool from the Tools browser, right click cut or use the delete key from the
keyboard.

[T] Show me the Machining Objects Browser, Tools Tab

]’ Tools | Hz K-Bases
3} Qe Y ey
Ellﬁg Toolz

= ’ Diarmond Inzert-00
Turmn Roughing

Turn Finighing
. Circular Inzertl
& Triangular Ingzert]

Mo Sort = +‘%+ ,f

Diarnend Insert- | #1 | Rad:0.02, Tip Angle:35 deg | RPM: 300 | F: 10
Machining Objects (MObs) Browser

RhinoCAM supports 2 types of tool library file format *.vkb and *.csv.

e * vkb format saves and loads tools with the feeds and speeds assigned for each
tool.

e * csv format saves and loads tools without the feeds/speeds assigned for each
tool.

[T] Tools Tab Functions

g Create/Edit Tools
This button brings up the tool dialog that enables the creation and
saving of the desired tool. All turning inserts and drilling tools can be
created here. Refer to the Tool section for a detailed description on
creating tools and defining tool parameters.

Lﬁ], Load Tool Library
The load tool library button enables the loading of a previously saved
tool library. Refer to the following section for additional information -
Load Tool Library

@]’ Select Tools from Library
The select tool library button enables users to select tools from a
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previously saved tool library. Refer to the following section for
additional information - Select Tools from Library

bﬁ], Save Tool Library
This button enables the created tools to be saved in a tool library file.
The file can be saved in the desired directory and read in when
required. Refer to the following section for additional information -
Save Tool Library

l‘-]! Unload Tool Library
This button will unload the current Tool Library. Refer to the following
section for additional information - Load Tool Library

[g:# | List Tools
yl

The button brings up all the tool properties associated with the tools
currently recorded in the current TURN Module session. Refer to the
following section for additional information - List Tools

[ Right-click Options on Tools

You can right-click on a Tool listed in the Mobs Browser to perform various functions.
These are listed below:

= I'_m Tools
| Disondyielly

s TrianguleE Edit
Circular | Rename
Trigan In
Farallelo L Cut
Groove |

|:|j Copy
Thread Iy
Parting[[ﬁ Paste
Corill1 ]

Add to Library

CenterDr )
Reamsr Preview
Tapl
Borel
REBorel

Right-click Options on a Tool

TJuiid«sduaal €@

Edit
Displays the Create/Edit Tool dialog allowing you to edit the Tool parameters.
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Rename
Allows you to Rename the selected tool.

Cut/ Copy / Paste

These options allow you to Cut or Copy the selected Tool to the Windows
Clipboard and then Paste it back to the Tools list to create a new tool using the
previous tool as a template.

0 iy 3

Add to Library

This allows you to Add the selected Tool to an exiting Tool Library *.csv data file.

Preview

This will display a Preview of the selected Tool in the Graphics Window similar
to how the Tool displays during Simulation.

[1] Tools Toolbar Functions

Mo Sort - +‘%+ ,f

Sort by Name - Sorting Selector: This allows you to sort the tool list. You can
select No Sort or you can sort by Name, Number, Type and
Diameter.

*%+ Sortin Ascending/Descending Order: This icon acts like a toggle to
switch between Ascending and Descending sort order.

Jfr Liston the Tool used in Machining Operations: Toggle this icon to
list ONLY the tools currently assigned to an operation. Note: You
must Generate an operation for the assigned tool to be listed.

Ellﬁg Tools Elm Tools

. Circular Ingert] ’ Diarmond Inzert-00
‘ Diamond [nzert-00
' Groove Insert] Tools Sorted by Used

B Farallelogram [nzertl
’ Parting Off | nzert
' Thread Inzert

. Trangular Inzert]
‘ Trigon Inzert]

Tools Sorted by Name

[T] Tools Status Bar
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The status bar displays the currently selected tool, tool tip radius & angle, spindle speed
and cut feedrate.

Emﬂhnﬂwﬂm
@MM@FW
gpmmcmm

List of Nested Shewts

= Mested Sheet % Utkzation

2 sheetil 5622

3 Sheet2l 67.13

4 Ghestl}-2 67.13

Right mouse button click on Tool in Tools tab provides the following options Edit,
Rename, Cut, Copy, Paste and Preview tool.

5.4.2 K-Bases tab

Selecting the K-Bases tab under the Machining Objects Browser displays the Knowledge Base
manager.

1] The Machining Objects (Mobs) Browser, K-Bases Tab

vﬂ Tools %E K-Bases
e oY
= K-Bases
\‘Iél_‘ Setup 1
------ ‘. Work Zero

The Machining Objects (MObs) Browser, K-Bases Tab

[:D K-Bases Tab Functions

\E% Load Knowledge Base: Allows you to select a machining operations knowledge
base to load.

E&I Save Knowledge Base: Allows saving of knowledge bases which can be archived
and used across other files.
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Refer to the following sections for a detailed description on Knowledge base

e Knowledge Base

Right-Click Commands

You can perform a variety of commands by right-clicking on items within the Machining Browser
and Machining Job. The tables below lists each of the available commands.

[ from the Machining Operations (MOps) Browser

RhinoCAM Right-Click Commands - MILL Module

Action Item

Right-Click Commands

Machining Job

=B ] Machining Job
% Machine - Lathe
22 Post - Fanuc
5 Part - Defined

= ﬁ Setup 1
‘.‘ Work Zero
| J Turn Roughing
|} Turn Finishing

Regenerate All

Post All

Simulate All

Save to Knowledge Base

Q Stock - Part Cylinder Stock

Information

Shop Documentation

Delete All

¢ Machine - Lathe

Machine Coordinate System

Set Post Options Dialog

Q Stock - Part Cylinder Stock

Cylinder Stock Dialog

Part Cylinder Stock

Offset Stock

Revolve Stock

Stock from Selection

Export Stock to STL

Delete Stock
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Remove Simulations

= e ]

Regenerate

Post

Simulate

Information

Shop Documentation

Rename

Suppress

Cut

Copy

Paste

Save to Knowledge Base

&

Regenerate

Post

Simulate

Simulate Until

Simulate To End

Information

Edit

Rename

Suppress

Cut

Copy

Paste

Clone
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Save to Knowledge Base

Save As Defaults

Properties
I Regenerate

Post

Simulate

Simulate Until

Simulate to End

Information

Edit

Rename

Suppress

Cut

Clone

Save to Knowledge Base

Save As Defaults

Properties

[1] from the Tools tab of the Machining Objects (MObs) Browser

RhinoCAM Right-Click Commands - MILL Module

Action Item Right-Click Commands

Machining Objects Browser / Tools Tab Cut

If.g Tools E K-Bases
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= "_m Paste
@l Diamond Insen-0D -
A, Triangular Insert] Tool List
‘ Diamond |neert-00 Edit
Rename
Cut
Copy
Paste
Add to Library
Preview
5.6 Docking Browsers

Both Machining Operations Browser and Objects Browser windows are dockable windows. This
means these windows can be docked in any position in Rhino. This section describes the
procedure to be used to dock both of these windows such that they are stacked vertically.

[T Step 1: Launch the TURN Browser

Select RhinoCAM from the menu bar and click TURN Browser. This displays the machining
operations browser and by default is docked to the left half of the application window
next to the view bar.

[T] Step 2: Display the Tools, Machining Objects Browser

Select Tools, Machining Objects Browser button located on the Machining Operations
Browser just to the left of the Program tab. This displays the Machining Objects Browser
next to the operations browser.
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e LOad Tools, Machining § ™ "™ ™
Smind BN Objects Browser
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== 3 B Setup1
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FebiesCAM 2017 - Machining Objects
[ Took T KoBasen
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Tar.
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S SHEIA
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Display the Tools, Machining Objects Browser

1] Step 3: Drag & Drop the Browser

Selecting the title bar and holding the left mouse button down and dragging the browser
window allows you to dock the browser to desired location. You can dock a browser
inside of another browser or have them docked side by side.

5.7 CAM Preferences

You can set various CAM Preferences that will be saved even after you exit the program.
Select the Preferences icon from the Machining Browser. When you install a new RhinoCAM
update you are choose to import your CAM Preferences from one version to the next.

[:[:] The CAM Preferences Icon
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5.71

'I'UHNI'_ﬂﬂ Program Simulate o g8 @
@ Lathe *\b Stock ~ o™ WorkZero 3§ - s
i Post \.& Align Uji Turning ™ & - & Preferences
@ Part~ ¥= Material [[B& Holes ~ 5et CAM system
preferences
Setup Stock Machining Operations

=4, Machining Job
@ Machine - Lathe

e Db Do

[T] The available Preferences include:

User Interface
Includes General, Stock Information and Ribbon Style preferences. Show the dialog

Geometry
Includes color preferences for Regions and Surfaces. preference.

Stock
These include stock colors, stock edge display and stock transparency. Show the dialog.

Cutting Tools
Includes Tool colors, Tool display states and the default Tool Library preferences. Show

the dialog.

Feeds & Speeds

Includes Feeds & Speed preferences such as default values and other options. Show the
dialog.

Machining

Includes Arc Output, Drill Cycle Output, Toolpath Resolution and the default machining
Knowledge Base preferences. Show the dialog

Toolpath
Includes Toolpath Colors and Toolpath Display preferences. Show the dialog

Simulation
Includes Simulation Type, Mode, Accuracy, Transparency and other preferences. Show

the dialog

Licensing
Includes network licensing preferences. Show the dialog

Geometry

You can set the colors to display various objects using this dialog. To change each of the color
settings in this dialog select the colored button next to the item of interest. This will bring up the
color selection dialog, which can be used to choose the color needed. Once a color has been
selected the button will change its color to the selected one. You can use the Reset to defaults
button if you want to revert to the default factory install settings.

© 2025 MecSoft Corporation



User Interface 47

[T CAM Preferences > Geometry Dialog

Preferences >

[ Geometry | Region Calors

Stock, Containment
uing Tooks Awvoid Region | [N -
Feeds & Speeds

b achining
Toolpath
Sirnulation
|1zer Interface
Pozt Processor

Lizenzing

Reset to defaultz ak. Cancel Apply Help

CAM Preferences >Geometry

(1] Region Colors

Sets the region highlight color for selection of containment and avoid regions.

5.7.2 Stock

You can set the simulation preferences using this dialog. Note: Some options are not available in
XPR (Xpress) configuration. You can use the Reset to defaults button if you want to revert to the
default factory install settings.

[T] Dialog Box: CAM Preferences > Stock

Users can set the simulation preferences using this dialog:
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[T]

1]

[T]

i Preferences *
| Gesmety Stock Colors Stock Edges Colors
|
| | Stack Stock - Sihoustte: [ |~
Cutting T anl
e CutStock [ ] ~ Sharp: 1~
Feeds & Speeds
|| Machining Stock Edges Dizplay
' Silhouette edges
|| Toolpath
Sharp ed ;B0 =
Simulation Al e Angle: -
Uzer Interface Stock Model Display Transparency
. Fost Processar Opaque Tranzparent
| | Licensing .

Maching simulation

m Align battom of stock ta table top
— during machine zimulation

'I Reset to defaulks Cancel Apply Help

CAM Preferences > Stock

Stock Colors / Stock Edge Colors

Here you can set the Stock and Stock Edge colors. You can differentiate between cut and
non-cut areas by specifying different colors for them here.

Note: If the Simulation Display State is set to Map " then the Color assigned
using the Machining Operation Properties is used to display the cut stock. Right-click on
an operation in the Machining Job tree and select Properties to set this color.

Stock Edges Display

This section allows you to control the Stock Edges Display states. For example, you can
check the boxes to display Silhouette Edges and Sharp Edges as well as the Angle to
display for stock edges. Silhouette Edges and Sharp Edge colors are set using the Colors
section of this dialog. Experimentation is advised until you are comfortable with the way
your stock display.

Stock Model Transparency

Use this slider to adjust the Stock Model Transparency when the Program tab is selected
(i.e., when you are not simulating).
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5.7.3 Cutting Tools

You can set the Tool Library to load on startup and also specify the location of your Tool Library
files. You can use the Reset to defaults button if you want to revert to the default factory install
settings.

[T] CAM Preferences > Cutting Tools

| Preferences X

Geometry Cutting Tool Colars

Stock ToolFlutes [~ TooShank [ -

! [ Cutting Tools |

Feeds & Speeds Tool Holder E]
o Maching
I s Toaol Dizplay
|| Toolpath
O5Soid (O Transparent (O 'wireframe () Mone
|| Simulation

[ Dizplay Tool Haolder
Izer Interface

Post Processor Tool Libram Preferences

|| Licensing B 2hwaps load last loaded taal library on startup
Drefault Tool Library

C:AProgramD atahbd ecSoft CorporationsRhinoCa

Clear

'I Reset to defaulks ak. Cancel Apply Help

CAM Preferences > Cutting Tools
Note: Menu selections on the left may change depending on module and configuration

[T] Cutting Tool Colors

Use the color selectors to set the default display colors for the cutting tool. The Tool
Flutes, Tool Shank and Tool Holder can each be assigned a different.

© 2025 Mec Soft Corporation



50 RhinoCAM-TURN 2025 Reference

Halder —»

Shank —

Fultes —=

[T] Tool Display

The cutting tool can be displayed as either Solid, Transparent, Wireframe or None by
selecting the desired option. You can also toggle the display of the Tool Holder by
checking or un checking the box provided.

[T] Tool Library Preferences
This defines your Tool Library preferences:

Always load last loaded tool library on startup

If you check this box, every time RhinoCAM loads, the last loaded Tool Library will be
loaded automatically.

Default tool library path

Optionally you can specify the file path for your default tool library files. Note: Itis
recommended that you save your custom tool library files to a location outside of the
RhinoCAM install path. This will keep them from being overwritten when you install
new updates of RhinoCAM.

5.74 Feeds & Speeds

You can set the Feeds & Speeds preferences using this dialog. You can use the Reset to defaults
button if you want to revert to the default factory install settings.

[T] CAM Preferences > Feeds & Speeds
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i Preferences *
lieometry Load Feedrates for new operations from
|
| Stock O Tool () Feeds & Speeds File () Defaults
Cutting Toals
: [ Feeds & Speeds ] % 2 to usge for transfering from computed cut feed
100 = 5
Machining Cut Feed [CF) S 7
| ::
|| Toolpath Plunge [Pf] 1l L Cutstart . *
¥
Simulation Approach [4f] 75 |
= Clearance |
zer Inkerf /
zer Interface Engage [Ef] - - . (J Jes
Pozt Processor T
| Retract (RN 125 =] =
|| Lizensing - =
K
Departure [Df] 150 = 4 DOf cf

Transfer [TF = 4 :
ranafer [TF] 200 = R

Feedz/Speed: Tracking Options

[] Always rack Operations: Feeds/Speeds to uzed Tool

'l Reset to defaulks Cancel Apply Help

CAM Preferences >Feeds & Speeds

[T] Load Feedrates for operations from

This allows you to select a preference option for loading Feeds/Speeds from table or
from tool or use defaults when creating a new operation.

Tool
Selecting this option loads the feeds/speeds saved with the tool when creating a new
operation.

Table
Selecting this option loads the feeds/speeds based on the material selected when
creating a new operation.

Defaults

Selecting this option loads the feeds/speeds from the default knowledge base when
creating a new operation. If default knowledge base is set to undefined, the system
defaults would be used for loading feeds and speeds.

[T] % s to use for transfer from computed cut feed
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These % values apply when using the Load from File option (i.e., commonly referred to
as the Feeds & Speeds Calculator) from either the Create/Edit Tools dialog of from the
Feeds & Speeds tab of any of the toolpath operation dialogs. 100% of the Cut Feed
specified in this dialog is applied and a percentage of the Cut Feed is used to populate
the remaining feedrates for Plunge, Approach, Engage, Retract, Departure and Transfer.
You can set the % values to use here.

[1] Feeds/Speeds Tracking Options

When you select the Load from Tool option from any of the toolpath operation dialogs,
the Feeds & Speeds specified for the active tool are populated into the Feeds & Speeds
tab of the operation's dialog. You can check this box to perform this automatically when
new toolpath operations are created.

5.7.5 Machining

Users can set the machining preferences using this dialog. You can use the Reset to defaults
button if you want to revert to the default factory install settings.

[T Dialog Box: Set Machining Preferences
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Preferences x
[Feometmy Default Tolerance
Shack Default Tolearance for Part & MOpz: 0,007 :
Cutting Taolz T ool Programmed Paint [F]
Feeds & Speeds: © Tool Tip '
[ b achining ] () Tool Center P
Toolpath

Pragramming Mode

Sirmulation [ ] Diameter Mode Programming

Izer Interface
Az Qutpuk

Fozt Processor — . .
[ | Alwaps output arcs as lingar mations

Lizenzing
Drrill Cyele Dutput

[ Abways output dril cycle mations
Default M achining Operation [MOp) Parameters
Load from Enowledge Baze: | | ndefined V

Source folder for Knowledoe Baze:

C:AProgramD atattecSoft Corporations B hinoCakd 2025 for

Supprezsed MOps Behavior
B Do not Simulate
B Do not Post
B Do not Regenerate
B Do not allow Edits
B Do not Delete

Rezet to defaultz Cancel Apply Help

Dialog Box: Set Machining Preferences

(1] Default Tolerance

Default Tolerance for Part & Mops

Enter the default tolerance to use for the TURN Part definition as well as for new
machining operations. You can edit this parameter manually from the Cut Parameters
tab of each machining operation (Mop) dialog.

[T Tool Programmed Point (P)

The toolpath can be output as the tool tip or the tool center. If the output is set to be the
tool center, the toolpath will be offset by the difference in the height of the tool tip and

© 2025 Mec Soft Corporation



54

RhinoCAM-TURN 2025 Reference

tool center. The default value is the tool tip.

[T Programming Mode

Check the box to program in Diameter Mode for Turning. With this box checked, your
posted g-code will output diameter values for the X axis. Make sure your Turn Machine
Controlleris set to the appropriate mode.

[T] Arc Output

Some of the controllers do not handle arc outputs (for example G2, G3). For such type of
controllers, the arcs that are generated in the TURN module toolpath can be output as
linear segments using this option.

[1] Drill Cycle Output

Check this box to always output drill cycles as linear motions. Left unchecked and the
output is a canned drill cycle. Example g-code for the Fanuc post is shown below:

Checked

%
(Standard Drill )

Unchecked

%
(Standard Drill )

T2 T2

G54 G54

G50 S300 G50 S300

G97 S300 M03 G97 S300 M03
M08 M08

GO0 X0.Z0.25 GO0 X0.Z0.25
X0.z0.1 G81 X0.Z-0.5 R0.1 F10.
G01 X0.Zz-0.5 G70 F10. GO0 X0. 20.25
X0.70.1 GO0G28WO.
GO0 X0. Z0.25 G00G28U0.
G00G28WO. M09
G00G28U0. MO05

M09 M30

MO05 %

M30

%

[T Default Machining Operation (Mop) Parameters

Allows you to select a Default Knowledge Base to load for creating machining operations.
Selecting a knowledge base as Default loads the operation parameters when creating
new operations. If no Default Knowledge Base is specified, the system defaults are used
for machining operation parameters.
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Default Parameters

Default Knowledge Baze : | Undefined -

Source folder for Knowledge e e
C:\ProgramD atatMecS oft £ DefaultkB_2
Default Knowledge Base

Refer to the following section for creating Default Knowledge Base

[T] Suppressed Mops Behavior

When you Suppress Machining Operations (Mops) you can apply one or more of these
conditions. Check each box to enable that condition and then pick OK to close this
dialog.

5.7.6 Toolpath

These preferences relate to the graphical display of toolpath cut motions. You can use the Reset
to defaults button if you want to revert to the default factory install settings.

[T] CAM Preferences > Toolpath
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Preferences X
Geametry Toolpath Colors
Stock, Plunge - Cut Arc - -
Cutting T onls ﬁ
A h - -
Feeds & Speeds PRIGaE 2]
Cut Start P
b achining Engage - - Y
Toolpath Clearance
Cut b ation :| s
Simulation (J Ef
zer Interface Retract I - W
Pozt P
ozt Processor Departure - - - of
Lizenzing or

Riapid I - R

Toolpath Dizplay

Toolpath Display Thickness: 1 =

[ DizplayT ool Positions  Size [Pixels] 1

[ O

[ Display Tool Axes Length 0.25 =

Reset to defaulks Cancel Apply Help

CAM Preferences >Toolpath

[T] Toolpath Colors

[1]

Use the color selectors to define the display color for each motion in the toolpath. The
following can be set: Cut Motion, Plunge, Approach, Engage, Retract, Departure, Rapid
and Cut Arc.

Toolpath Display

These preferences control the display of the toolpath in the graphics window.

Toolpath Display
This refers to the graphical display of toolpaths. Enter a value to effect the size of the
toolpath during display.

Display Tool Positions Size (Pixels)

Check this box to display tool position locators. Each coordinate represents one tool
position. Then enter the pixel size for the locator point as well as the color of the
position points. You can also use the color selector to assign a color to these markers.
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Display Tool Axis
Check this box to display the Tool Axis line. You can then enter a Length for the axis line
and use the Color selector to assign it a color.

5.7.7 Simulation

Users can set the simulation preferences using this dialog. You can use the Reset to defaults
button if you want to revert to the default factory install settings.

[T] Dialog Box: Set Simulation Preferences

Preferences >
Geometry Simulation Digplay Mode
Stock O Ful () 3 Quarter () Half () Quarter
Cutting Tools Simulation Mode
Feeds & Speeds 0 Simulate By Moves () Simulate By Distance
bd achiring
Min A M
Toolpath b asirnum Display Interval -
— [t of Moves/Distancel, | -
T - of Moves/Distance):
Idzer Interface Simulation Accuracy
F
Pazt Processar Standard b edium ne
Lizenzing .
Sirmulation talerance: 0o :
Stock Model Transparency
Opaque Tranzparent

Additional Options
B Stop Simulation in eror

0 |lze Bazic OpenlEL for cards that don't suppaort
advanced Openlal

Reszet to defaultz Cancel Apply Help

Dialog Box: Set Simulation Preferences

[T Simulation Display Mode
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This parameter allows you to display the model in either Full, 3 Quarter, Half and
Quarter. Simulations hidden inside the stock (Internal Boring, Drilling etc.), can be
visualized better using the 3 Quarter or Half View.

QO™

Full View 3Quarter View HalfView Quarter View

Simulation Mode

User can set the simulation mode to Distance or by Motion. Simulate by Motion
simulates the toolpath based on the number of go to motions in the generated toolpath.
Simulate by Distance uses a distance based approach.

Simulation Speed

User can control the speed of the simulation using the slider bar and the Maximum
display interval. When using Simulate by distance mode, the speed is determined as # of
Motions / Distance.

Simulation Accuracy

This setting is used to control the accuracy of display of the simulated model. You can
control the accuracy of the stock model by selecting from Standard, Medium or Fine. The
finer the stock model accuracy results in slower performance and increases the
simulation time.

Stock Model Transparency

User can control the stock model transparency under standard mode and under
simulation mode.

Stock Edges Display

This section allows you to control the Stock Edges Display states. For example, you can
check the boxes to display Silhouette Edges and Sharp Edges as well as the Angle to
display for stock edges. Silhouette Edges and Sharp Edge colors are set using the Colors
section of this dialog. Experimentation is advised until you are comfortable with the way
your stock display.

Tool holder Display

User can turn on /off the display of tool holder during simulation.
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1] Tool Display

The cutting tool can be displayed either as a sold, Transparent, wireframe or can be
turned off during simulation.

1] Additional Options

Use Basic OpenGL

Check this box only if you have an older graphics card adapter that does not support
advanced OpenGL (i.e., OpenGL 2). Some older cards may only support OpenGL 1 for
example. If you experience graphics instability checking this box may help resolve the
issue.

Stop Simulation in Error

Check this box to pause the Simulation at each error flag. If enabled, a message will
display asking if you wish to continue with the simulation. Selecting Play will simulate to
the next error flag and then pause. etc.

& Sewwp 1

-.' Work fero

= B 21,2 fuis Pocketing
(5 Contrel Gearnetry
[ Fraenam
3 Feeds/Speeds

[ Crearsnce
Parametess
Toclpath

@ In-precess Stock ¥

A

Mop: 172 Axis PoLketimg, #21625, T:1 kr 16 min o X
Global Edits | Selection Edits

RO A v M

= Type Wi )
Hf 1243 GOTQ 4, 733772, 1. 256723,0, 300000
1244 GOTO 4. 7337, 1L IRET23,0, S00000

1245 MARSER cuT

1245 GOTO 4,733772, 1.256723,0, 500000
AL 1247 GoO 2, 212477, 1. 256713,0, 500000
1248 ViR 2 AR1ATR 0 OADOG IR SSN0N), -

Stop Simulation at Error Flag

Simulation Error X

Halder [Shank Collsion Error. Do you want o continue ?
[Cl0e not show this dalog again in this Play. i

Stop Simulation at Error Flag message
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5.7.8 User Interface

Users can set the various user interface options. You can use the Reset to defaults button if you
want to revert to the default factory install settings.

[ Dialog Box: Set User Interface Preferences

Preferences x
Feometmy Language
Stock, Sustem Language: English [Urited States)
Lutting Tools General User Interface Preferences
Feeds & Speeds B U z= Floating Windaws for MOp Dialogs
b achining B Show Getting Started Dialog at startup
Toolpath [ Fun &utomatic check for updates at startup
Simulatian || Show Configuration Selection Dialog at startup

[ Ilzer Interface ]
Post Processzor

Lizehzing

B Show contest ToolTips
ToolTip delay: 0.5 =

B Show expression rezult in toolip
Fibbon Style

System

Save Preferences
[] Always load preferences from file on file open

|_| Alwayz zave curent preferences to file on file zave

B Always zave curent preferences to registy on exit

Sawve Curent Preferences to Registy

Rezet to defaults

Cancel Apply

Dialog Box: Set User Interface Preferences

[T] User Floating Windows for Mop Dialogs

Help

Selecting this option displays machining operation dialogs as a floating window where
the dialog appears on top of the Machining Browser. If the above option is unchecked
the machining operation dialog is docked and is displayed over the Machining Browser

window.

[T] Show Getting Started Guide at startup
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This displays Getting Started dialog at program startup every time the program is
loaded. This dialog provides quick access to resources on MecSoft's website.

[ Run Automatic check for updates at startup

Selecting this option automatically checks for product updates when RhinoCAM is
loaded. This requires access to internet on the computer running RhinoCAM.

[T] Show Configuration Selection Dialog at startup

Selecting this option displays the product configuration dialog to run when the
program is loaded. User can select from the following MILL modules - Standard, Expert,
Professional and Premium.

o,

Choose CAM modubs o mnin Demo mode

W oM | NG TuRN @ arT [ nest Bl MEsH

Premium ﬂ [

Profle-NEST | 1G-Code Edibor
Configuration Selection Dialog at startup

n This dialog appears at startup when RhinoCAM is running in demo mode.
Selecting a configuration loads RhinoCAM and provides the features available
in the selected configuration.

[ Show context ToolTips

Check this box to display Context ToolTips when the mouse moves over a parameterin
adialog. A definition of the parameter will pop-up automatically. Note that Context
ToolTips may not be available for ALL dialogs. You can also set the ToolTip Delay in
seconds. Thisis the amount of time it takes to display the Context ToolTip when the
mouse activate it.

b1 Ak ]

) % Tool Dia 125 L= i

)0 k % Tool Diameler allows you to sat the stepover

= distance for the current operation as a
percentage of the active tool diameter

N s

r Oiirgide O Outsde . —
L] Atz Keep Tool Down

[T] Show Expression Results in Tooltip
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You can enter expressions in any dialog field that expects a numerical value and the
value will be computed and entered automatically. Check this box to pop-up the
results of any expressions in a ToolTip balloon. An example is shown below.

Location of Cut Geometry
(JAtTop (@) At Bottom

() Pick Top 0 e

Cut Depth Cantral
Total Cut Depth: = I

Fough Depth:
nha =

- -

Show Expressions in ToolTip

[T] Save Preferences

Always load preferences from file when opening a new file

Check this box if you wish to always load CAM Preferences from the file you are opening.
Remember, however, that your current settings including your selected post is subject
to be being changed.

Always save current preferences to file on file save

Check this box if you wish to always save the current CAM preferences to the file on file
save. Remember, however, that your current settings including your currently selected
post will replace those preferences that were in the current file originally.

Always save settings to registry on exit

Check this box if you wish to always save the current CAM preferences to the Windows
registry when you exit your MecSoft CAM plugin. This will ensure that your current CAM
settings will always be used when starting a new file.

Save Current Preferences to Registry

If you have your preferences set the way you want them and do not want them top
change, select this button to save the current preferences to your Windows registry.
Doing this will force them to be loaded when you create new files.

5.7.9 PostProcessor

These preferences relate to posting toolpath operations to gcode files. You can use the Reset to
defaults button if you want to revert to the default factory install settings.

[ CAM Preferences > Toolpath
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i Preferences *

| lieometry Program to zend posted file to

l Stock

| naotepad i
Cutting Toals :
Feeds & Speeds Posted File M aming Conventions !

Il Machining “When a Machining Operation(s) iz selected for Posting, use

| f
Toolpath Part File Marme+k achining Operation Mame e :
Sirmulation YWhen a Setup iz zelected for Posting, use '
Uzer Interface Part File Mame+5etup Mame v |
Post Processor When posting all in file, use [

i Licenzing Part File Name -

Pozted File Extengion:  .nc o Add Mew ..

[ ] File Extengion from Post Processar:

B Show Output Dialog when Post-Processing

T oolpath Generation

B ilway: post-process G-code during toolpath generation

Fozt Qrder
© Post in created order
() Post in order of increasing tool #

() Pozt in order of decreasing tool #

Save Post

[] Abways 5 ave Post ta File on File 5ave
[] Always Load Post from File on File Load

Export zaved Post

'l Reset to defaultz Cancel Apply Help

CAM Preferences > Post

[T] Program to send the Posted file to

This feature allows you to specify a program to display the posted file. This could be a NC
editor or a text editor like Notepad.
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You could also have this point to your control software’s
executable file and RhinoCAM will automatically launch this

application when the machining operations are post processed.

[T] Posted File Naming Conventions

This allows you to set rules for posted file name when post processing machining
operations.

When a machining operation is selected for posting you can set the output file name
from one of the following options.

Part File Name + Machining Operation Name
Part File Name + Setup Name + Machining Operation Name
Setup Name + Machining Operation Name

Machining Operation Name

When a setup is selected for posting you can set the output file name from one of the
following options.

Part File Name + Setup Name

Setup Name

When Machining Job is selected to Post All, you can set the output file name from one of
the following options.

Part File Name
Part File Name + First Setup Name

First Setup Name

Posted File extension

You can select a posted file extension from the list or add an extension to the list by
selecting Add new button. This displays the Post File Extension dialog shown below
where you can specify a new file extension and click OK.

Post File Extension

Enter Extension for Post File e
{example ; .abc, .xyz)

[ K ] I Cancel

Dialog Box: Post File Extension

The new file extension is now set as your posted file extension automatically.
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By default RhinoCAM performs interactive post-processing. That is, when you select a
toolpath for post-processing, RhinoCAM launches the post-processor and waits for it to
complete. You can also turn off the display of the output dialog (post and save dialog).

During interactive post-processing, RhinoCAM launches the NC editor to view the output
file. You can specify a different NC editor to use. See Program to send the Posted file to
above for doing this.

File Extension from Post Processor

Check this box to "pull” the posted g-code file extension from the Legacy Post-Processor
(*.spm) file. This ensures that whichever post that you use, your posted g-code file will
match the file extension defined in the active post. Note: You must edit your legacy post
and set the Output File Extension value from the General tab in the Post-Processor
Generator.

Show Output Dialog When Post Processing
Check this box to always display the Post & Save As file dialog when you select Post from
an operation (Mop), Setup or Machining Job.

(1] Toolpath Generation

Always post-process G-code during toolpath generation

Your G-code is stored with your CAM file so that the latest G-code is always available to
you when you open afile. Uncheck this box if you do not want new G-code generated
every time you generate a toolpath operation.

5.7.10 Licensing

This dialog allows you to set Licensing Preferences for using a Proxy Server and/or a LAN Daemon
(for Network Licenses). This information would be provided by your network administrator. You
can use the Reset to defaults button if you want to revert to the default factory install settings.

[T Dialog Box: License Preferences
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Preferences =
Genmetry Metwork Locked Licensze Service Settings
Stock, [] Using Network Locked License Server
Cutting Taals Service Server Settings
Feed: & Speeds IP Address or Mame
tachining Server Port # 1] =
Toolpath
Sirlation Test Connection

Uzer Interface Prowy Server Settings

Post Processzor

[ Using Prosy Server
[ Licenszing | Prowgy IP Address
Praxy Part # =l -

Prowy Uzer Hame

Prosy Password

Fezet to defaultz Cancel Apply Help

Dialog Box: License Preferences

[T] Network Locked License Service Settings

[T]

Network Locked License is a security process required when a computer on a network
tries to connect to the serverin order to use its resources. This license type is locked to
the specified license server and cannot operate without a secure connection to the
specified license server. If the user's client machine has access to the license server and
alicense is available, the license will activate. A valid server IP Address and Server Port #
are required.

Using Network Locked License Server
Check this box to enable Network Locked License Server. Then complete the Service
Server Settings provided here.

Server IP Address
For Network Authentication, enter the Service Server's IP Address here.

Server Port #
For Network Authentication, enter the Service Server's Port # here.

Proxy Server Settings

Proxy Server Settings need to be set if your computer or network is behind a proxy. A
proxy server is a computer that acts as an intermediary between the user's computer and
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the Internet. It allows client computers to make indirect network connections to other
network services.

Using Proxy Server
Check this box to enable Proxy Server Settings and complete ALL of the following fields
accurately. This information would be provided by your network administrator.

Proxy IP
This is the IP Address for your Proxy Server. This information would be provided by your
network administrator.

Proxy Port #
Enter the Port Number for your Proxy Server. This information would be provided by
your network administrator.

Proxy User
Enter the Proxy Server user name. This information would be provided by your network
administrator.

Proxy
Enter your Proxy Server password. This information would be provided by your network
administrator.

[T Troubleshooting and Messages
Here are some troubleshooting messages that you may encounter.
If you have node locked license activated and you select Using Lan Daemon, this will

display the following message and release your node locked license.

| License preferences are incompatible! Please change settings
in the license preference dialog and try again.

If Using Lan Daemon is checked and you are entering a valid node locked activation code
in the license dialog, the following message is displayed. Make sure Using Lan Daemon
is unchecked before activating a node-locked license.

| License preferences are incompatible! Please change settings
inthe license preference dialog and try again.
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Overview of Machining Methods

6.1

There are two major classes of machining operations that can be created in the RhinoCAM TURN
Module - Turning and Drilling. Turning operations are used to mill material to form shapes. Drilling
operations are used to create holes. Both classes are essential in any manufacturing industry.

Turning operations can be categorized as Roughing, Finishing, Grooving, Threading and Parting
Off. The various hole machining operations that can be used for hole making are Drilling, Tapping,
Boring and Reverse Boring.

[ Turning

Provides access to Roughing, Finishing, Grooving, Threading and Parting Off operation.
The tool moves in X and Z axis. Material is removed in successive passes in Roughing
operation.

[ Holes

These operations are used to create holes in the part, including drill holes, counter sunk
holes and through holes. Tapped and bored holes can also be created The tool is
oriented along the Z axis and is at the center of the rotational axis.

These categories, and the available operations, within them are described in the
sections to follow.

Turning Operations

U}j Turning = The RhinoCAM TURN Module allows you to choose from a variety of rough, semi-

finish and finish machining operations to satisfy various machining conditions and
requirements. A list of the available types with a short description for each type is given below.
The drop down menu in the icon can be used to access Turning operations and Hole machining
operations. The Turning operations under the Turning menu that can be used in TURN Module are
Roughing, Finishing, Grooving, Follow Curve, Threading and Parting Off.

[T] Create Turning Operations Menu
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Program Simulate e g v ﬁ
@ Lathe Q Stock - ‘." Work Zero & -
% Post @ Align Turning | 7| &g -
m Part = ¥= Material ﬁ b ﬁ ﬂ _Iﬁi_ 1—[? -
Setup Stock ; }
= Roughing Finizhing Gr-:nuvehuuqh Gr':":'vel:inish Fallawe Curve
=}, Machining Job
N Machine - Lath ;rtm jﬂr
% Post- Ahha Threading  Parting Off .
ﬁ Part - Mone

Create Turning Operations Menu

Using this class of machining, you can machine parts that are defined by 2D curves or 3D
part geometries. A typical machining operation would involve roughing then finishing.

Typical Turned Part

6.1.1 Roughing

=

Roughing

This is the RhinoCAM TURN Module’s principal method of roughing, in which the
material is roughed out in multiple cuts. This type of machining is very efficient for
removing large volumes of material, and is typically performed with a large radius
tool. Roughing is typically followed by finishing toolpaths.

Both part and stock geometry are used to determine the regions that can be safely machined.

Roughing

can be of 3 types: OD Roughing, ID Roughing, and Front Facing (Face Roughing). See

Turn Roughing for cut parameters.

[ Turn Roughing Examples
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OD Roughing Toolpath Example ID Roughing Toolpath Example Face Roughing Toolpath Example

1] Turn Roughing Menu Item

The Turn Roughing toolpath method is invoked by selecting the Program tab, clicking on
the Turning button in the Machining Browser and selecting the Roughing operation.

Program Simulate @ g @

@ Lathe Q Stock - " Work Zero & -
i Post @ Align Turning | ™| %¢ -

m Part * ¥= Material ﬁ @ 'Iﬂl' -Iﬂl- @ -
Setup Stock y - Groove Grooy
= Foughing Finishirg Rough eFinish Followw Curve
= |, Machining Job
‘ Machine - Lathe m ﬁ Create Turn Roughing
22 Post- Fanuc Threadin } 1 Operation . =
P Part - Defined Foughing  Turn Roughing

Tur.n Roughing Menu Item

6.1.2 Finishing

@ This is one of the most commonly used machining processes. The part is rotated
H while a single point cutting tool is moved parallel to the axis of rotation following
Finizhing | the contour of the geometry. Finishing can be done on the external surface of the
part (OD, Face) as well as internally (boring). You can define offsets so that the tool
makes multiple passes relative to the regions. Finishing is typically done after a Roughing
operation, or it can be used alone. See Turn Finishing for cut parameters.

1] Turn Finishing Examples
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ID Finishing Toolpath Example

OD Finishing Toolpath Example Face Finishing Toolpath Example
1] Turn Finishing Menu Item

The Turn Finishing toolpath method is invoked by selecting the Program tab, clicking on
the Turning button in the Machining Browser and selecting the Finishing operation.

Program Simulate o G- @

@ Lathe Q Stock * o™ Work Zero &
% Post @ Align Turning | 7| 5 -

m Part =~ = Material _gd @ ﬁ H @ -
Setup Stock . L Gr-:u:uve
Roughing Finizhing EF"-”sh Followe Curve
= ”l. Machining Job I:&
“. Machine - Lathe nm '],'[r @ Create Turn Finishing Operation
2 Post- Fanuc Thresding  Parting Off F_]_ h'_ JumBoshing
8 Part - Defined el

Turn Finishing Menu Item

6.1.3 Groove Roughing

ﬁ This operation is performed to machine grooves in multiple cuts on the part. This
roughing operation provides user the control to set the step down and step over and
Groove . .
Rough choose the cut direction.

Both part and stock geometry are used to determine the regions that can be safely machined.
Groove Roughing can be of 3 types: OD Groove Roughing, ID Groove Roughing, and Face Groove
Roughing. The grooves are typically used to slide/fit one part into another to obtain the required
assembly. See Turn Groove Roughing for cut parameters.

1] Turn Groove Roughing Examples
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D&

OD Groove ID Groove

Face Groove

1] Turn Groove Roughing Menu Item

The Groove Roughing toolpath method is invoked by selecting the Program tab, clicking

on the Turning button in the Machining Browser and selecting the Groove Roughing
operation.

Program Simulate o G~ @

@ Lathe Q Stock - ‘. Work Zero g -
i Post @ Align Turning [~| % ~
m Part = ¥= Material

= 4 A 4
Setup Stock }_‘I 1_‘ -I_ﬂr H 1_|

. s Groove
Roughing Finizhing L\\?R.:,uqh Gmweﬁnish Fallowy Curve

Fs

-l Machining Job

‘ Machine - Lathe m 1‘"‘- .I_ﬂr Create Turn Groove Roughing

% Post-Fanuc | Thresding  Parting Off ?FEFE’“D” -
[ Part - Defined qugh Turn Groove Roughing

Groove
R

Turn Groove Roughing Menu Item

6.1.4 Groove Finishing

i This operation is used to finish the grooves. This operation is performed after the
H Groove Roughing operation. Groove Finishing can be of 3 types: OD, ID, and Front
Grl:":'\“feFinish Facing. See Turn Groove Finishing for cut parameters.

Turning Operations

1] Turn Groove Finishing Examples
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AO®

OD Groove ID Groove

Face Groove

[ Turn Groove Finishing Menu Item

The Groove Finishing toolpath method is invoked by selecting the Program tab, clicking

on the Turning button in the Machining Browser and selecting the Groove Finishing
operation.

Program Simulate ] ﬁ T {:‘E}’ ﬁ

@ Lathe Q Stock * o™ Work Zero &
i Post % Align Ei Turning | 7| 5 =
m Pat = ¥= Material

= @ A g
Setup Stock .}_1 H .I_nr H 1_|

. N e
Roughing Finizhirg raav%wqh Gmweﬁnigh Fallowy Curve

F

=}, Machining Job

‘ Machine - Lathg m '}ﬂ{‘ i Create Turn Groove Finishing
f% Post- Fanuc Threading  Parting O H Operation
b Part - Defined GmweFinish Turn Groove Finishing

Turn Groove Finishing Menu Item

6.1.5 Follow Curve

@ This operation is performed after the roughing operation. This is similar to finishing
operation where the toolpath follows the selected curve to obtain better surface
Fallow Curve  finish and is characterized by smaller depth of cut to obtain tighter tolerances and
better surface finish. This method is similar to engraving in milling where the tool
nose radius compensation is not applied to the toolpath. Follow curve can be used in OD, ID, and
Front Facing operations. See Turn Follow Curve for cut parameters.

1] Turn Follow Curve Example
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Follow Curve Operation Toolpath Example

D:I Turn Follow Curve Menu Item

The Follow Curve toolpath method is invoked by selecting the Program tab, clicking on
the Turning button in the Machining Browser and selecting the Follow Curve operation.

Program Simulate o g &0

@ Lathe Q Stock - e Work Zero 3g -

i Post @ Align EEQ Turning |7 ¢ -

[§ Part - ¥= Material —@ @ i ]E[ @
Setup Stock ) ] 1 I I
= Foughing Finizhing Grnnv%ouqh Gmo\"EFinish Followwy Curve
=~ Machining Job
‘ Machine - Lathe m -]'"r i@  Create Turn Follow Curve
% Post-Fanuc Threading  Parting Off = Operation
b Part - Defined Followe Curve Turn Follow Curve

Flow Curve Menu ltem

6.1.6 Threading

This operation is performed to machine threads on the part. Threads are used as
nm fasteners for assembly purposes. OD and ID threads can be programmed using this

Threading ~ method. See Turn Threading for cut parameters.

1] Turn Threading Example
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Threading Operation Toolpath Example

1] Turn Threading Menu Item

The Threading toolpath method is invoked by selecting the Program tab, clicking on the
Turning button in the Machining Browser and selecting the Threading operation.

Program Simulate & g~ (2]

@ Lathe Q Stock - q‘ Work Zero 3& -
i Post ¢ Align Turning | ™| %¢ -

W Part ~ ¥= Material ﬂ @ ”ﬂ .Iﬂl. @ -
Setup Stock l !
= Foughing Finishirg Gmweﬁguqh Gmweﬂnish Follow Curve
=, Machining Job
‘ Machine - Lathe m jltr
‘% Post-Fanuc Threading  Parting Off -
= Part - Defined
Q Stock - Cylinder Stock Create Turn Thread Operation
= @ Setup 1 m Turn Thread
-. Work Zera Threading

Turn Threading Menu Item

6.1.7 Parting Off

] This operation is performed to cut off the finished part from the rest of the bar stock
'FNF which is typically done as the last operation in OD. See Turn Roughing for cut
Parting Off  parameters. See Turn Parting Off for cut parameters.

1] Turn Parting Off Example
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s
—

Parting Off

1] Turn Parting Off Menu Item

The Parting Off toolpath method is invoked by selecting the Program tab, clicking on the
Turning button in the Machining Browser and selecting the Parting Off operation.

Program Simulate @ g @

@ Lathe Q Stock - " Work Zero & -
% Post @ Align Turning | ™| %¢ -

m Part ~ #= Material gl @ '|_ﬂ|' H @ -
Setup Stock ) H Gru:u:we
= Roughing Finishirg EF"-"sh Followy Curve

-l Machining Job

i Machine - Lathe m 1'”'

% Post- Fanuc Threading  Parting Off v

= Part - Defined

Q Stock - Cylinder Stock Create Turn Parting- Off

= 3 Setup 1 j'lr Operation
‘. Work Zero Parting Off Turn Parting-Off

Parting off Menu Item

6.2 Drilling (Hole Making) Operations

[J= Holes = These operations are used to create holes in the part, including drill holes, counter

sunk holes and through holes. Tapped and bored holes can also be created. The tool
is oriented along the Z axis and is at the center of the rotational axis. The following drilling
operations are available:

[ Turn Drilling (Hole Making) Operations Menu
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Program Simulate ] ﬁa’ v ﬁ
@ Lathe Q Stock - ‘." Work Zero & -

% Post Q Align W Turning ™ & -

W Part = = Material W: H::-Iesl';

Setup Stock E: W u-:_ M. -

Machi Job
E achining Crrill Bore Reyv Bore |«
........ ‘ Machine - Lath

Drilling Menu Item

Using this class of machining, you can machine parts that are defined by 2D curves or 3D
part geometries. A typical machining operation would involve roughing then finishing.

Typical Turned Hole Operation

[ Turn Drill Operation

:‘ The following drill cycles are available:

4 Axis Orill
Approach - Approach
Distance Distance
B —— Step
Increment
Drill Depth Drill Depth
Standard Deep
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Approach
Distance

e

Countersink
Diameter

Counter Sink:

User Defined Drill1 / User Defined Drill2
These are user defined drill types.

1] Turn Tap Operation

:“’ The following tap cycles are available:

4 &xisTap

Approach
Distance

N

—— Tap Depth

Standard Tap

User Defined Drill1 / User Defined Drill2
These are user defined drill types.

[ Turn Bore Operation

:a The following bore cycles are available:

L Approach
Distance

—

—— Step
Increment

Dirill Depth

Break Chip

Approach

Distance
—— Cut (Peck)

Depth
—— Tap Depth

Peck Tap
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Approach
Distance

L —

Bore Depth

Drag Bore, No Drag Bore, Manual
Bore

User Defined Drill1 / User Defined Drill2
These are user defined drill types.

[1] Turn Reverse Bore Operation

4 &uis
Fev. Bore

The following reverse bore cycles are available:

Approach
Distance

—_————

Reverse
Bore Depth

Reverse Bore

User Defined RBorel / User Defined RBore2
User defined Reverse Bore types.

79
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Creating Machining Operations

71
711

Creating machining operations in the RhinoCAM TURN Module is a very simple process. You load
the part, select the part geometry for turning, create stock geometry if necessary, select a tool and
then specify the feeds and speeds to be used in the machining operation.

You then pick the type of machining operation required and set the parameters for the operation
and then generate the toolpath. You can also specify cut containment to restrict areas to be
machined. Generation of the toolpath begins once you click on the "Generate" button in the
machining operation parameter dialog. Once the toolpath generation is complete the machining
operation will be created and displayed in the Machining Browser (Mops). The following sections
describe each of the necessary and optional items that need to be selected or set before creating
a machining operation.

Lathe

Coordinate System

Once part geometry is loaded, user can set the cutting direction. This orients the Machine
Coordinate System for Turning to have the part aligned in the same way as it would be fixtured on
the machine tool for cutting. The stock geometry and machine tool definition will be defined
based on the orientation of the machine tool coordinate system.

This dialog offers a convenient way of aligning the Machine Coordinate System (MCS).

[T] Dialog Box: Machine Tool Setup, Machine Tool Coordinate System tab
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Machine Tool Setup >

Machine Tool Coordinate Systern Turning Machine Setup

Machine
Coordinate
System

1 World
Coordinate System

Aligr ko
YWhorld Coordinate Syztem Active Conztruction Plane

[Geometmy
Select Suface: | [x | Select Planar Curver | B

Set Orientation parallel to

Wiorld = Wharld v World 2
Rotate about
Spin Angle: |EL = HhRz Y hwiz | | 2 sz
Coordinate Spstern Origin

JCH S R4 C S b4 U 1

Fezet to Original

Cancel Help

Dialog Box: Machine Tool Setup, Machine Tool Coordinate System tab

[T] The Machine Coordinate System (MCS)

The Machine Coordinate System (MCS) is displayed as a triad with Blue line representing
the Z-axis, Red representing X-axis and Green representing the Y-axis. The WCS is
displayed the same way as MCS and is located at the origin. The lengths of the WCS
arrows are shorter when compared to MCS.
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(MCS) (wcs)

[ Align to
This aligns the MCS orientation. Select from the following:

World Coordinate System
Setting the MCS to the WCS. In this case MCS and
WCS would have the same coordinate location.

Active View Construction Plane
Setting the MCS to the orientation of the active
viewport of the construction Plane.

Geometry:

Part Surface
User can select a point on a surface
determine the alignment of MCS.

Geometry:

Planar Curve
User can select a planar curve (2D sketch) to
determine the alignment of MCS.

[T] Set Orientation Parallel to

Allows you to set the Machine Coordinate System parallel to the World X Y or Z co-
ordinate axis.

e WorldX
Orients the Z axis of MCS parallel to World X axis.

e WorldY
Orients the Z axis of MCS parallel to World Y axis.

e Worldz
Orients the Z axis of MCS parallel to World Z axis.

Triad Displa
Orientation play

Parallel to
MCS Visibility ON W(CS Visibility ON MCS Visibility ON
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WCSVisibility OFF MCS Visibility OFF WCS Visibility ON

World X I\‘ r

World Y Pl

World Z

[T] Rotate about

Allows you to rotate the Machine Coordinate System in X Y Z coordinate axis by any
angle specified under Spin Angle.

Specify Spin Angle and click the axis to rotate about. Clicking the same coordinate axis
button multiple times rotates by the specified angle incrementally. For example if you
set the Spin Angle =90 and click X Axis button 2 times, the MCS is rotated about X
coordinate axis by 180 degrees.

[T] Coordinate System Origin

This translates the MCS origin to the desired location. This can be set to any location on
the part geometry.

[T] Reset to Original

Resets MCS orientation to current MCS orientation.

7.1.2 Machine Setup

This dialog allows you to setup your Machine Tool Definition. Refer to each section below for
more information.
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[T] Turning Machine Setup

In the TURN Module, this dialog sets up the machine for 2 axis turning operations. This is
done by selecting Lathe (Turning Machine Tool Setup) under Program tab in Machining
Browser. This will bring up the following dialog.

[1] Machine Tool Setup, Machine Tool Coordinate System tab

See: Machine Tool Setup, Machine Tool Coordinate System tab

[T] Machine Tool Setup, Turing Machine Setup tab

Machine Tool Setup >

Machine Tool Coordinate Systern - Turning M achine Setup

o ]2

Tool Change Position
=,

b a=rnirnurn B PR

zp  JEB
Travel Limitz

% Minimum . Z Minimum Sl
= M axirnurn = £ M awirnunn = EE

Canicel Help

Dialog Box: Machine Tool Setup, Turing Machine Setup tab

[T] Maximum RPM

Allows you to specify the maximum spindle RPM that can be set for the machine
tool.

[T] Tool Change Position

User can specify a coordinate location in X and Z axis. TURN Module will take this
coordinate values and output it for every tool change. The tool change variables
must be configured in the post processor.

1] Travel Limits

Allows you to specify the minimum and maximum travel limits for X and Z

Coordinate axis of your machine. Note: These parameters are not applied and
reserved for future use.
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7.2

7.21

7.21.1

Geometry

This refers to the types of geometry that can be defined and used in TURN Module.

Part Geometry

[ Part - Part Geometry constitutes the end product of the manufacturing operation. This is
also the design model. Design models in various data formats can be imported into
Rhino. These design models can either be solid models or surface models or even faceted triangle
models.

Refer to the following section for information on defining part geometry for Turning - Part
Geometry

Part Geometry Types

TURN Module requires Solid, Surfaces, Polygon Meshes, Regions/Curves that defines the part
geometry. Since all parts that can be created in a 2-Axis turning machine are solids of revolutions,
itis enough to describe the profile that needs to be revolved to create this shape. The profile can
be created in Rhino as aregion or curve. TURN Module automatically creates the 2D silhouette of
this part region when 3D Solid or Surface geometry is selected as TURN part geometry.

1] The First Quadrant, XY Plane Restriction

Furthermore, TURN Module places a further restriction that these part geometry
need to be constrained to lie only in the first quadrant of the ZX plane in turn
coordinate system. This would essentially be XY plane (Top view) in world
coordinate system in Rhino.
Dongle Attached To Detect Dongle
Local Machine Server Mame [DMS) S IP Address / IP= Address:
Machine an Metwark, 19276818

@ Mot Found Detect

The First Quadrant, XY Plane Restriction

[T] If Geometry Falls Outside the First Quadrant of the XY Plane

TURN Module will be unable to process a part region that fall outside the first
quadrant. If the selected part region is outside the first quadrant, TURN Module will
trim this to the first quadrant.
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If Geometry Falls Outside the First Quadrant of
the XY Plane

1] Example of Curves Correctly Positioned

Example below shows curve region correctly positioned in the first ZX
guadrant of the turn coordinate system touching both the X and Z axis. This
would essentially be XY plane (Top view) in world coordinate system in
Rhino.

%

ML

Example of Curves Correctly Positioned

1] Example of Curves NOT Touching the X or Y Axis

Example below shows region not touching the X axis and/or Z axis
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X i}(
' |
T _ e
: — Automatically
Mot Touching - [
X Axis : : Extended
I

'..(.—-— Mot Touching

Z Axis \
o ____Z L ER_I__SEE

Part Profiles are Automatically Extended to the X and Z axis
In such cases, TURN Module automatically extends the part regions to the X
and Z axis when the regions do not touch the X axis and/or Z axis.

L Partregions need to be constrained to the first quadrant of the ZX
coordinate system.

L Parts can be imported or can be created within VisualCAD using the
Geometry creation and editing tools found under the CAD ribbon bar.

11 TURN Geometry with MILL features

You can select 3D geometry (surfaces, solids or meshes) for defining the
TURN part that contains milling features. Such milling features are ignored
while the turn part profile is being defined.

7.2.1.2 Orient Part

Ua Once part geometry is loaded, you can set the cutting direction. This allows you to
Orient orient the part to have it aligned properly for machining. This dialog can be invoked
Part by selecting Setup and Orient Part from Program tab under the Machining Browser.
This dialog has some very powerful options to help you quickly position your part for
machining. refer to the dialog and options listed below.

(1] Orient Particon
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—U Locate the Orient Part Icon

Program Simulate

@ Lathe Q Stock - “ Work Zero g -
% Post @ Align W Turning ~ &¢ -

H §= Material uJE Heoles =

“*|Machining Operations

Orient Select
Part Turn Part |«

P i
Ly w Orient/Locate Part Geometry

D: ) Orient Part
Qrient
Part

‘?_r';. Setup 1

Machining Browser: Setup, Orient Part

11 Dialog Box: Orient/Locate Part Geometry
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Orient/Locate Part Geometry *

Set"World Coordinate System

Set Look Down Direction

Default
O y e®

14,

L
O

v

Align to Geometm

Select Surface: Select Planar Curve: [‘«3

Aligr to Current Wigw Aligr to Current C-Plane

Fotate About
Spin Angle: : = Y z

Set WS Origin

JCI SR TR TR =

k. Cancel Help
Dialog Box: Orient Geometry
11 Set Look Down Direction

Select the radio button representing the orthographic view of your part that
you wish to machine. For example, select the right side radio button (on the
positive X side in the dialog image) will rotate your part so that the positive X
direction becomes the positive Z direction.

11 Align to

If your part is not aligned orthographically, you can use these options to align
your part to selected geometry or active display element. Select from one of
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1]

1]

[T]

the options that will orient the part that you wish to machine:

Select Surface

Choose the Pick button and then select a surface of your part to orient to.
The part will be aligned such that the surface normal direction is aligned

with the -Z axis.

Select Planar Curve

Choose the Pick button and then select a Planar Curve of your part to orient
to. The part will be aligned such that the curve will be parallel to the XY

plane (i.e., normal to the Z axis).

Align to Current View
Pick this button to align the part such as the Current View direction is aligned
with the Z axis (i.e., you are looking in the -Z direction).

Align to Current C-Plane
Pick this button to align the part so that the Current C-Plane becomes parallel
with the XY plane.

Rotate About

Use this option to Rotate About one of the principal XY or Z axis. Enter an angle
and then select the button representing the axis you wish to Rotate About.

Set WCS Origin

You can also independently set the coordinate location for the WCS. So for
example, you can orient the part normal to a surface and then also choose a
point on the surface to become the new WCS origin. In this case the part would
be oriented to the surface while the point on the surface remains at the WCS.

Example: Steps to orient your part for Turning

In TURN, the default rotational axis is along the X Axis of the World Coordinate
System or WCS. Note: Once you select a direction and pick OK from the dialog,
all of the geometry will be moved and/or rotated. In the example part shown
below we want to orient the part so that the rotation axis is along the X Axis of
the WCS. We also want the WCS origin to be located at the center of the back
face of the part. Look at the steps below to see how it's done.

1. From the Program tab select Part and then Orient Part.
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z
I<T «— WCS
X

Incorrect Orientation

Program l Simulate

% Lathe Q Stock * W™ Work Zero & -
i Post 0 Align W Turning ~ %¢ -

F Part|~| #= Material DZ Holes =

|:| achining Operations

Orient Select -
Part Turn Part =

W Orient/Locate Part Geometry
Orient Part

Machining Browser: Setup, Orient Part

The dialog is displayed and the WCS is also displayed on the screen.

2. Under Rotate About, set the Spin Angle to 90 and then pick the Z button
to rotate the WCS displayed on the screen. We want the X Axis of the
WCS to point along the rotational axis of the part.

Fotate About

Spin Angle: %
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Axis of
/x7 Rotation

3. Now, let's locate the WCS origin. In the dialog under Set WCS Origin,
select the Pick button.

Set'WCS Ongin

gl ) ORI © O = N

4. Select the center point of the circular face of the back of the part. This s
the face that will be mounted on the spindle of the lathe. When you
select the point, the WCS triad is move to that point.

Y
X X
Before After

5. Now pick OK from the dialog and the part is oriented as desired.
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z
I<* «— WCS
X

Before After

7.2.2 Stock Geometry

Q Stock E] Stock Geometry represents the raw stock from which the designed part needs to be
manufactured. TURN module allows the definition of various kinds of stock models.

7.2.2.1 Cylinder Stock

You can define the raw stock model as a simple cylinder by selecting the Cylinder Stock option
from Create Turn Stock Model under the Program tab in Machining Browser.

I:D Stock Menu Selection
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Program ) Simulate £ &ﬁﬁ '{‘:’} ﬁ

% Lathe “ Work Zero 3g -

2 Post

Cylinder Stock I;} TE T

Part Cylinder Stock )
Setup iticns

=] uL Mack Offset Stock

-

? Revolve Stock

Stock from selection

=
Q Export Stock as 5TL

Delete Stock

Remowve Simulations

Cylinder Stock Menu Item

[T] Dialog Box: Create cylindrical stock model

When you select this option, the following dialog will be invoked.
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Create cylindrical stock model >

Stock Geometry

2 Outer
Radius (R)

Inner
Length {1}

Cuter Dimenzions

Fadius [R]

Length [L] [22075 %
Inner Dimensions

| ()% || Cancel || Help |

Dialog Box: Create cylindrical stock model

ED Inner/Outer Radius Dimensions

In this type of Stock model user can specify the Radius (Outer and Inner) and Length
(Major and Minor) for the stock. By default TURN Module displays with outer Radius (R)
and Major Length (L) values based on the defined part geometry.

The stock is displayed as a cylinder positioned at the reference point of the lathe
machine. Its color can be set in the Color Preferences under CAM Preferences.
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Cylindrical Stock Example

7.2.2.2 Part Cylinder Stock

You can define the raw stock model as a part bounding cylinder by selecting the Part Cylinder
Stock option from Create Turn Stock Model under the Program tab in Machining Browser.

D:I Stock Menu Selection

Program Simulate @ G '{‘:’} ﬁ

'@ Lathe q Stockl' “ Work Zero 3g -

5 Post Cylinder Stock TE T

Part Cylinder Stock I} I
ions

=) ul" Mact Offset Stock
‘ Revolve Stock

2
ﬁ Stock from selection

g ﬁf Export Stock as 5TL
L Delete Stock
[ Remowve Simulations
l

Part Cylinder Stock Menu Item

[T] Dialog Box: Create cylindrical stock model

When you select this option, the following dialog will be invoked.
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Part bounding cylinder stock >
Stock Geometry

Axis

Radial Offset (r)

\

Axial Offset (a)

Dimensians

Fradial Offset [r]E “) il Difset [a] D z

Dialog Box: Part bounding cylinder stock

[T] Radial/Axial Offset Dimensions

You can define the cylinder by simply specifying the Radial (r) and the Axial (a) offset
distances. The bounding cylinder will be calculated based on the defined part
geometry and these offset values will be used to expand the cylinder in both the radial
and axial direction.

Create cylindrical stock model example

7.2.2.3 Offset Stock

You can define the raw stock model as a uniformly offset part model by selecting the Part Offset
option from Create Turn Stock Model under the Program tab in Machining Browser.
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[T] Stock Menu Selection

'IUF‘.Nle Program Simulate & ﬁ}:. o {5} @
@ Lathe “ Work Zero 3g -

‘s Post Cylinder Stock TE T

Part Cylinder Stock )
Setup itions

=) ul_ Mact Offset Stock h
@ Revolve Stock

;ﬁ
D:] Stock from selection

g ﬁ.f Export Stock as 5TL
L Delete Stock
[ Remowve Simulations
[

Offset Stock Menu Item

[T] Select 2D Planar Curve to Offset

First, you need to select a 2D planar curve on the XZ axis before creating a Curve Offset
Stock. User can then specify offset value to create the stock model.

Select 2D Planar Curve to Offset

[ Dialog Box: Selected Curve Offset Stock

The following dialog will be invoked.
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Selected Curve Offset Stock >

Curve Offzet Stock

Radial
Offset ()

Rradial Offset [1] %

| (] % || Cancel || Help |

Dialog Box: Selected Curve Offset Stock

[T] Radial Offset (r)

When you click on the OK button, a stock model based on the specified Radial Offset
(r) is created. You can switch to the Simulate tab of the browser window to display the
stock model that was created.
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Selected Curve Offset Stock Example

7.2.2.4 Revolve Stock

You can define the raw stock model by revolving selected 2D curve profile as Revolve Stock from
Create Turn Stock Model under the Program tab in Machining Browser.

m Stock Menu Selection

Program Simulate & G 2
@ Lathe q Stockl' “ Work Zero 3g -

& Post Cylinder Stock e ~

Part Cylinder Stock )
Setup Iticns

=) ul__ Mact Offset Stock

‘ Revolve Stock

% R
b Stock from selection
Q Export Stock as 5TL

Delete Stock

Remowve Simulations

Revolve Stock Menu Item

D:I Select 2D Planar Curve to Revolve

First select a 2D planar curve on the XZ axis before creating Revolve Stock.
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Select 2D Planar Curve to Revolve

[T] Revolve Stock Example

The system creates a stock model by revolving the 2D profile curve about the Z axis. You
can switch to the Simulate tab of the browser window to display the stock model that
was created.

Revolve Stock Example

7.2.2.5 Stock from Selection

You can define the raw stock model from the currently active selected 3-D geometry. You can
select 3D surfaces and/or meshes and then selects Stock from Selection option from Create Turn
Stock Model under the Program tab in Machining Browser.

No dialog will be invoked but the system will use the selected geometry and create a triangulated
stock model. You can switch to the Stock tab of the browser window to display the stock model
that was created.

[T] Stock Menu Selection
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Program l Simulate £ ;‘\" @
% Lathe |¢ Stock|~ “ Work Zero & -

& Post Cylinder Stock R T
E Part =
Part Cylinder Stock )
Setup ions
245 Mact Offset Stock
"""" ‘ Revolve Stock
....... :;
- P Stock from selection I}
....... Q Export Stock as 5TL
B8 ¢ P
------ u Delete Stock
.....
. [ Remowve Simulations
..... [

Stock from Selection Menu Item

1] Stock from Selection Example

You can switch to the Simulate tab of the browser window to display the stock model
that was created.

3D geometry selection for stock Stock created from 3D geometry

E Stock from selection will fail to create stock if the selected 3-D
geometry is not a watertight model.

7.2.2.6 Export Stock as STL

User can export the stock geometry by selecting Export Stock as STL from Create Turn Stock Model
under the Program tab in Machining Browser.

[D Stock Menu Selection
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WHNILE Program Simulate & i@
@ Lathe EE 5tu-ck|' “ Work Zero 3g -
% Fost Cylinder Stock e T
H] Part ~
Part Cylinder Stock )
Setup iticns
= ul Mack Offset Stock

g Revolve Stock

D: Stock from selection
Q Export Stock as 5TL I},
Delete Stock

Remowve Simulations

Export Stock as STL Menu Item

A Save As dialog appears that allows you to save the stock model as STL. The stock model
can also be exported by selecting the stock entry under Machining Job, right mouse
button click and select Export Stock as STL.

7.2.2.7 Delete Stock

User can delete the stock geometry by selecting Delete Stock from Create Turn Stock Model under
the Program tab in Machining Browser.

[T] Stock Menu Selection
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'IUF‘.NII'_I‘H Program Simulate & & @
@ Lathe EE Stu-ckl' “ Work Zero 3g -
% Fost Cylinder Stock TE T

U] Part ~
Part Cylinder Stock )
Setup iticns

=] uL Mack Offset Stock

8

Revolve Stock

Stock from selection

Export Stock as 5TL

(@O ¢

Delete Stock L\\T

Remowve Simulations

&
e

Delete Stock Menu Item

The stock model can also be deleted by selecting the stock entry under Machining Job,
right mouse button click and select Delete Stock.

7.2.2.8 Remove Simulations

You can remove the in-process stock model by selecting Remove Simulations from Stock menu
under the Program tab in Machining Browser. This is different than the Delete Stock command.
The stock is not deleted, only the current simulations are removed.

[T Machining Browser: Remove Simulations
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TURM _ﬂﬂ Program Simulate & # @

@ Lathe @ Stockl' ‘.' Woark Zero 3§ -

i Post
U] Part ~
Setup
=4 Mac

8

L]
L

lﬁQﬁ' ¢

#
|

3]

7.3 Setup

Cylinder Stock TE T

Part Cylinder Stock )
iticns

Offset Stock

Revolve Stock

Stock from selection
Export Stock as 5TL
Delete Stock

Remowve Simulations L}

Machining Browser: Remove Simulations stock menu

Setup defines the Turn coordinate system. CNC turning centers use the Cartesian coordinate
system for programmed coordinates but they are typically different from that used in milling.
Turning centers follow the convention that axis of rotation that is aligned with the spindle is
designated as the Z axis. Secondly the axis perpendicular to this axis along which the tool travels
to cut into the stock is designated the X axis. Thus the part is rotated about the Z-axis of the lathe
machine. Moving the tool along the Z-axis provides the direction of feed and moving it along the
X-axis provides the depth of cut.

[T Triad Display States

The Turn Machine Coordinate System (CSYS) is displayed as a triad with Blue line
representing the Z-axis, Red representing X-axis and Green representing the Y-axis. The
WCS is displayed the same way as MCS with the length of the lines and arrows being
smaller when compared to MCS.

Orientation
Parallel tn

L.

CSys WCS

Triad Display States
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CSYS Visibility ON CSYS Visibility ON CSYS Visibility ON
WCS Visibility OFF WCSVisibility OFF WCS Visibility ON

Top View |

[T Setup 1in the Machining Browser

By default Setup 1is created when a new part is loaded. The Setup cannot be edited in
the Machining Browser.

TURN | " Program Simulate o & @
@ Lathe ‘:,E} Stock = o™ Work Zero & -

= Post \E Align Uj; Turning = & -
[E Part §= Material U} Holes -
Setup Stock Machining Operaticns
£l Machining Job
@ Machine - Lathe
i Post- Ahha

D: Part - Mone
% Stock - Mone

ﬁ%

Setupl in the Machining Browser

7.4 Align Part and Stock Models
B

Y Aiign Itis typical for users to need the ability to position stock geometry in some geometric
relationship with the part geometry. This dialog offers a convenient method of
relative positioning the stock along the Z axis based on defined part geometry. This dialog can be

invoked by selecting Align Part Stock from Program tab under the Machining Browser.

L] Align (Menu Selection)
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Program Simulate £ ﬁ h @

@ Lathe Q Stock - “ Work Zero & -
% Post @ Align W Turning ~ %¢ -
[§ Part - 3= Mingral [ Holes ~

Setup Stock Machining Operaticns
-l Mach gjign
_‘ Align Part and/or Stock
o Geometry

=

|} Tur Roughing

=

Q
Setup 1
‘. Work fero

Align Part and Stock Models Menu Item

[ Dialog Box: Align Part and Stock Geometry

The Align Part and Stock Geometry dialog appears as shown below.

Align Part and/or Stock Geometry >

Align Stock about Part

£ Alignrment

() Left () Center (®) Right

] | | Cancel | | Help

Dialog Box: Align Part and Stock Geometry

1] Z Alignment
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I Turn part geometry needs to be defined before aligning stock

to part. For information on defining part geometry, refer to Part
Geometry.

Once both part and stock geometry are defined in TURN Module, use this dialog to

perform the relative positioning. Select the necessary Z alignment options using the
appropriate radio buttons in this dialog.

7.5 Material

3= material  This allows selection of material for Stock geometry. User can select a material from
the available list of materials. Selecting a material displays the texture for the
material. This texture is applied to stock geometry and can be displayed during simulation.

[T] Machining Browser: Material menu item

This dialog can be invoked by selecting Material from Program tab under the Machining
Browser.

WHNI'_ﬂﬂ Program Simulate & i@

@ Lathe ‘:E) Stock - “ Work Zero 3g -
i Post \E Align Uj; Turning ™ % -
[§ Part - $= Material [ Holes ~

Setup Stu:u:l{b Machining Operations
El lll Mach  paterial

;E Define Stock Material

8

£y

Farmm="LCreTTmeD
Q Stock - Revolve Stock
=-F&d Setup 1

‘. Work Zero
| | Turn Roughing
T e

T

Material Menu Item

[T] Dialog Box: Select Stock Material

Choose Stock Material dialog appears as shown below.
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Select Stock Material 4

Choose Stock Material

Material File

FeedsSpeedsDatalMCH.xml

Material

ALUMINUM - 2024 w

Material Texture

Source folder for material files:

wgramData

Cancel Help

Dialog Box: Select Stock Material

[1] Material File
This points to file where all materials are defined.

This xml contains the list of materials, texture, feeds and speeds. The file is located
under Materials folder in RhinoCAM. (C:\ProgramData\MecSoft Corporation\RhinoCAM
20xx for Rhino x.x\Materials).

The Materials folder contains the following files
e FeedsSpeedsDatalNCH.xml
e FeedsSpeedsDataMM.xml

If part unitis set to Inches, RhinoCAM automatically loads FeedsSpeedsDatalNCH.xml
and when part unitis set to MM, FeedsSpeedsDataMM.xml is loaded.

The material file is an .xml file format, which can be edited using any text editor to add
newer materials.

See Feeds and Speeds for information on the format of the material file and adding new
materials.
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LU Material

This lists all materials available in the selected Material File. Selecting a Material from
the list displays the material name and material texture.

[T] Material Texture

A preview of the Material Texture is displayed for reference.

[T] Material Texture Visibility

|655I Click OK. Once you have defined a Stock geometry, click Material Texture Visibility
icon under Program or Simulate tab in Machining Browser to display the texture
applied to stock model.

Material Texture (TURN)

7.6 Work Zero

Work Zero defines the work coordinate (part or stock) origin. This is also known as the program
zero. Work Zero translates the turn machine coordinate system origin (CSYS) to the desired
location on the Z axis. Typically this is set to the face of the part or stock geometry. This dialog can
be invoked by selecting Work Zero from Program tab under the Machining Browser.

[T] Work Zero (Menu Selection)
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m@ Program Simulate € dF}"' M {6} @
@ Lathe C} Stock - “ Work Zero | 38 -
% Post -;E Align uj; Tur:DEg TRE ¥
[§ Part - $= Material [ Holes ~
Setup Stock Machining Operations
= lll h!achinin-g Job Work Zero

@ Machine - Lath
f2 Post- Fanuc
5 Part- Defined
Q Stock - Cylinder Stock
B g Setup 1
‘. Work Zero

| | Turn Reughing

Set Current Work
Coordinate Zero

Work Zero Menu Item

[] Dialog Box: Work Zero

Set Work Zero dialog appears as shown below. You can set the origin by explicitly picking

a point on the Z axis or can set it with respect to the Part or Stock geometry bounding
boxes.
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Work Zero >

X
B |
z T_.'_E
Pick Point

® Pick () SettoStock Box () Set o Part Box

SetWark Zero

Zern Face
Left b ozt Right kost

2 o J2

Pizk Paint

[ ] Output 'work Dffset
Work Offzet Beqgister Mumber, |54 :

Caricel Save Help

Dialog Box: Work Zero

[ pick

If you select the Pick option, the button with the pick cursor will be activated. You can
then click on this button to graphically select a point to set Work Zero.

You can use object snaps located in Rhino's status bar to
snap to part geometry.

[1T] Set to Stock Box

Selecting this item will activate the Zero Face section of the dialog. You can then
select the zero face to the Left Most or to the Right Most face of the stock by choosing
the appropriate selections in the dialog.
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[T] Set to Part Box

Similar to the previous selection, selecting this item will activate the Zero Face section
of the dialog. You can then select the zero face to the Left Most or to the Right Most
face of the part by choosing the appropriate selections in the dialog.

[T] Output Work Offset

This allows you to specify a Work Coordinate Offset number which is then outputin
the posted code. This is set under Work Offset Register Number. Work offsets are
used to set work piece origin(s) on CNC machines that are assigned to a register
number G54, G55 etc... Entering a positive number will make incremental offsets
positive (i.e., G54, G55, etc.) Entering a negative number will make decremental
offsets (i.e., G54, G53, etc.).

Cutput YWark, Offzet

Wiork, Offzet Reaister Mumber: :

Work Zero - Output Work Offset

For example:

e Tooutput G54, G55, etc., set the Work Offset Register number to 54. To output
G54, G53, etc., set the Work Offset Register number to -54 (negative).

e The Work Offset Prefix “G” is set in the post-processor generator.

[T] Generate

Click Generate and Work Zero is now listed under Setup in Machining Browser. The
Machine CSYS origin is now translated to the specified location.
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Program Simulate o H -8 @
@ Lathe Q Stock * o™ Work Zero &= -
i Post \‘% Align W Turning ™ %

uﬂ Part = #= Material w Holes -
Setup Stock

-

Machining Operaticns

[[L Machining Job

¢ Machine - Lathe
iz Post - Fanuc

= Part - Defined

Q Stock - Cylinder Stock
= Setup1

Work Zero displayed in the Machining Browser
[ Work Zero Example
In the example shown below Work Zero is set to

e Setto Stock Box

Zero Face —Right Most
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Work Zero >

X
B o
rad T_.'l'_z
Pick Paint

® Pick () SettoStock Box () Set to Part Box

SetWork Zero

Zem Face
Left bost Right bost

2 s 2]

Pick, Paint

[ ] Output work, Dfzet
Wiork, Offzet Reagizter Mumber: 54 :

Cancel Save Help

Dialog Box: Work Zero
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7.7

7.71

L. -
\ \

World Coordinate System (WCS) Woaork Zero (Machine C5Y5)

Machining Features

Refer to the following section for additional information - Part Geometry

It should be noted that regions can be created and be present in a part file but if they are not
selected in defining turn part geometry they will be ignored during toolpath computation. So
creating a region does not make it active; you select it as turn part geometry before creating the
toolpath.

Avoid Sections

This allows user to select areas to be excluded from the turn part geometry for toolpath
computation. This is done by selecting 2 points on the part geometry. A line is inserted between
the 2 selected points as avoid region and this now becomes part of your turn part geometry. One
or more avoid areas can be selected.

[ Defining Avoid Sections
To select an area to avoid:

From the Global Parameters tab in the Turn Operations dialog box, click Select Section
under Avoid Sections and pick 2 points on the part geometry. The selection is now
displayed under avoid selection.

Selecting an Avoid Region from the list highlights it on the part geometry.
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Awoid Sections

H  Selected Avoid Sectionis)

4| i | ¥

| X Remove Active| | X Remove All ||y Select Section |

Avoid Sections, Global Parameters tab of Turn Operations dialog box

1] Examples for various Turn Operations

Turn Roughing and Finishing Avoid Section

L |

Groove Roughing and Finishing Avoid Section

117
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Roughing toolpath with Avoid Section

Finishing toolpath with Avoid Section

7.8 Tool

TURN Module allows you to define, use and archive various types of turning inserts and drilling
tools. The tool types that are currently supported are Diamond, Triangular, Circular, Trigon,
Parallelogram, Groove, Threading, Parting off, Drill, Center Drill, Reamer, Tap, Bore and Reverse
Bore.

For each tool you can specify standard APT parameters: Tip radius, Relief angle, thickness, width,
length, nose angle. All defined tools can be viewed in the Tools tab of the Machining Objects
Browser. You can also save a set of tools to a library that can be loaded in other files.

7.8.1 Create/Select Tools

J' To create a tool, you either selects the Create/Edit Tool option under the Tools tab in
Machining Objects Browser or alternatively by selecting the Create/Edit/Select Tool button
under the Tool tab in the machining operation. This brings up the following dialog box that you
can utilize to create and edit tool definitions.

[ Create/Select Tools

11 Dialog Box: Create/Select Tools
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Create/Select Tool n

e e e NPT NUNY

Trols m Sepon Properties  Feeds & Speeds

igterial  CARBIDE w
| Cut Materiad Caee
TeslMukst |1
Adpatt Regtes |0
CucomRegater |0 £
Harme [Disenond Insed 0 . | o o =
Cociraie ToRsdz T Hore :
i P 0 Angis
as | [ae = [ |2 r
Thicknes:  Rebel Argle  Lead fingle
s o [ = s
Dinérlisban
®) 00 Forward (2100 Backeard
O)ID Forwad ()10 Backwaed
Sive ot Hew Todd Save Edits bo Tool Dielete Todl
| < » Cancel Help

Dialog Box: Create/Select Tools

[T] Create Tools Toolbar

The tool toolbar on the top of the dialog displays all various types of tools availabli
in TURN Module. Different tool types can be defined by selecting the desired icon
the dialog box.

e > eloe 22 0l €N

Create Tools Toolbar

1] Tools in Session

The dialog box shows the tool name of the current selection if there is one
selected in the list-box under Tools in Session. If there is no selection then
the tool name will be the name used for a new tool definition. The list box
itself lists all of the tools of the corresponding type.
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Create/Select Tool

e > e ee e IR0 NN A

Toolz ik Session

Diamond Inzert

Diamond Inzert?

I

Inzcribed Circle Tip Angle

Tip Radius Thickness

Mame Diamond Ingert]

Inscribed
Circle Fadius  Tip Radius Tip Angle

05 =] oos =] s [

-

Thickness Relef Angle  Lead Angle
0125 =| 20 = 15

-

Orientation
@ 0D Forward () OD Backward
(11D Forward (11D Backward

Toolsin Session

LU Standard APT Parameters for Tool Definition

The geometry definition of the tool contains edit boxes for
the Tip Radius, Relief Angle, Thickness, Width, Length and
Nose Angle. These definitions are standard APT parameters
for the tool definition. The parameters would be different

depending on tool insert type.
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Diamond Tool Insert

[1] Save/Edit/Delete Tool

e Save As New Tool saves a new tool and lists under
Tools in Session. If a tool of the same name already
exist under Tools in Session, the Save as New Tool
button will be grayed out.

e Save Edits to Tool saves edits or changes made to tool
parameters

e Delete Tool deletes the selected tool. A tool will not
be deleted a tool if is being used in a machining
operation.

[:D Tool Preview

121
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Tool Preview

[T The Properties tab

The Properties tab to the right side of the tool preview allows you to set the Tool
Material, Cut Material Color, Tool Number, Adjust Register, Cutter Compensation
Register, Axial Offset and Coolant Type. The Tool Number and Adjust Register are
used when post processing toolpaths.
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Properties Feeds & Speeds

aterial | CARBIDE e

Cut b aterial Color

T ool Humber
Adjust Reaister
Cutcom R egister

Aial Offzet

4

L1 LA &L

A (k][] ]| *

F

4

T

Coolant | Mone o

Comments

1]

The Properties tab

Adjust Register

This is used to set the Tool Offset register (an integer). Generally this is set
the same as Tool Number. In turning applications, this is typically output
along with the tool number. The posted code would output this number that
corresponds to the offset value in the controller’s tool table. Note the post
processor needs to be configured to output the Adjust Register and 2 digit
format for Tool numbers and registers.

For example

N20T0101 M6
Where first set of 01 is the tool number and the next set of 01 points to the
offset location in controllers tool table.

Cutcom Register

This is used to set the Tool Diameter Offset (an integer) for cutter
compensation / tool wear compensation at the controller. Generally this is
set the same as Tool Number. The posted code would output D<#>and the #
corresponds to the offset value in the controller’s tool table.

For example

N30G41X2.0Y1.0D1
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Where D1 points to the controllers tool table for diameter compensation.

Note the post processor needs to be configured to output the Cutter
Compensation. Refer to Cutter Compensation for detailed description.

Axial Offset

This parameter offsets the Z value in the posted g-code by the specified
value. This can be set to a positive or negative value and can be an integer or
decimal.

Coolant

Here you can override the Coolant that is specified by the Tool. Coolant can
be set to Flood, Mist, Through or Air. Coolant codes are defined in the post
processor generator under Misc tab. Coolant Off is also supported as a
variable that can be added where needed using the post-processor
generator.

MHone e

Mone
hizt
Through
Air

Coolant selections available

Comments

Outputs specified comments in the posted g-code before a tool change.

Caomments
DIAMOND INSERT 1

Comments

Adding S as prefix would skip the comment start and end characters in the
posted output file.

Commentz

DIAMOND INSERT 1
01

Comments

The posted code would include the comments in the output as shown below.

(DIAMOND INSERT 1)
MO1
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L Make sure comments to output is selected in your post processor.

[T] The Feeds & Speeds tab

The Feeds & Speeds tab located next to Properties tab allows you to set feeds and
speeds for each tool. Feeds & Speeds parameters for Dill, CenterDrill, Tap, Bore
and ReverseBore are slightly different from Turning inserts. Also note that there
is Max Speed value for Drill tools in the TURN module.

Properties Feeds & Speeds Properties Feeds & Speeds

Spindle P t .
FIEIE P ETEEr Spindle Parameters

[ Constant Surface Speed [CSS) Speed 4583 S RFH

A729 =
FIEM M ax Speed = RPr

Direction (@) Cw () COW

Speed aaan
Max Speed |30

AN A

RPM

Feed R ates [inmi
Direction @Cw (O Cow eed Rates [in/min]
Flunge Approach  Engage

Feed Rates (in/min] |29_334 z |14.55? < 2
IFR @) IPM Cut Retract Departure

Plunge  Approach  Engage 14867 2] (11 2] (293342

| i . | ws . | 5 - Transfer

Cut Retract Departure ® Use Rapid (O Set 29.33¢ -

|-“:I 5 |-IE 5 |-I5 5 Feed A ate Reduction Factors b4

(::;aSzLE::iapid O ser 26400 - Plunge between levels IE = %

= Firgt =" pasz oo = &
Cut Depth E i Bottom £ Lewvel T =

L3

Load from File ...
Cut Depth ||:| 1 in

Feeds & Speeds, Turning Inserts

Load from File ...

Speeds & Feeds, Drill Tools

Cut Depth

¥ You can set the Cut Depth specific for each tool you create. If you set this
value here, you will see a Depth From Tool icon next to the Rough Depth/Cut

parameter in the Cut Levels tab of each operation where it applies. Selecting the

icon will use this value for Rough Depth/Cut. If Cut Depth is left at 0in this dialog,

the icon will not appearin the Cut Levels tab.

11 Load from File
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This loads the Feeds & Speeds values from the Feeds & Speeds Table file.
This will display the Load Feeds from Table dialog box to make your
selections.

[T] Dialog Box: Load Feeds from Table

Selecting OK from this dialog transfers the spindle speed and cut
feedrate to the Feeds & Speeds tab. The plunge, approach, engage,
retract and departure feeds are determined using a percent of the
cut feed. The percent to use for transferring the computed cut feed
can be set under Feeds & Speeds Preferences.

Feeds/Speeds et
Load Feeds fram T able

[rata from T able

Stock haterial ALUMIMLIR - 2024 w

T oal Maternial CARBIDE o

Surface Speed 1600 : ft ik
Feed/Taoth 0.004 =

[rpuk Y ariables
T ool Diameter: [0.5 =y
# of Flutes: 2 =

k awirmurn Lirits for Computian

tax 5 pindle Spead 14000 = RPM

baw Cut Feed 200 : indmmin
Computed W ariables

Spindle Speed 12223 S RPM

Cut Feed (Cf) 57 - indmin

Cancel Help

Dialog Box: Load Feeds from Table

1] Data from Table

Stock Material
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Selecting a Stock Material and Tool Material displays the Surface
Speed and Feed/Tooth. This information is contained in a feeds and
speeds data file which can be edited to add newer materials.

Tool Material

Selecting a Stock Material and Tool Material displays the Surface
Speed and Feed/Tooth. This information is contained in a feeds and
speeds data file which can be edited to add newer materials.

Surface Speed

Selecting a Stock Material and Tool Material displays the Surface
Speed and Feed/Tooth. This information is contained in a feeds and
speeds data file which can be edited to add newer materials.

Feed/Tooth

Selecting a Stock Material and Tool Material displays the Surface
Speed and Feed/Tooth. This information is contained in a feeds and
speeds data file which can be edited to add newer materials.

Input Variables

The input variables - Work Diameter is automatically loaded from
the Stock Radius. Based on this parameter and the Variables Limits
parameters, the program computes Spindle Speed and Cut Feedrate
(Cf). measured in Unites/Revolution. Changing the spindle speed
modifies the cut feedrate.

Maximum Limits for Computation

Here you can set the Max Spindle Speed and Max Cut Feed (Cf)
values. Once these two values are set, the Spindle Speed and Cut
Feed calculated by this dialog will not exceed these values even if
you attempt to enter higher values into the Computed Variables
fields. To exceed these values, change them here or you must edit
the operation or tool parameters manually.

Computed Variables

The variables for Spindle Speed and Cut Feed (Cf) are computed for
you based on the selections made in this dialog but will not exceed
the values set in the Maximum Limits for Computation section of
the dialog. These values are then assigned to the active toolpath
operation or tool. You can override either of these variables and
the other will update automatically. Since this dialogis a Feeds &
Speeds Calculator, you cannot override both values. To do so, you
must edit the operation or tool parameters manually.
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11 Turning insert types available

Inzcribed Circlhe Tip Angle
'Fr;;_ ,J
e
Tip Radius - Thickness:

Mame Diamond Inzert]

Inscrbed
Circle Radiuz  Tip Badius Tip Angle

05 = o5 2] s5

v

Thickness Felief &ngle Lead Angle
n12s = 20 = 15

-

Crientation
@ 0D Forward () OD Backward
i 1D Farward 1D Backward

Diamond Insert

i H% e Thickness

Mame  Triangular Inzert]

Inscribed
Circle Radiuz  Tip Radiuz Tip Angle

05 B o005 B a0

Thickness Relief Angle  Lead Angle
0125 = 20 * 10

Orientation
@ 0D Forward ) OD Backward
11D Forward ) D Backward

Triangular Insert
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_F__.--—)_‘/_—Hadius Moze An%@____lrft:rlb&d Circle
Thickness Tih Radius Thickness
Mame  Circular Inzert] Mame Trigon Inzert]
; ; Inscribed
Riadius Thickness Cicle Radius TipRadius  TipAngle
003 = 0125 B 05 B o5 E 5
Thicknesz Relief A4ngle Lead Anale

Circular Insert

0125 = 20 = uiE]

-

Crientation
@ 0D Fanward “ 0D Backward
1D Fanward 71 1D Backward

Trigon Insert
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Leﬁ/ﬁ'ﬂwmh

TIFI Radiuz Thickness

Mame Parallglogram Inzertl

Tip Radiuz Tip Angle
s = ala] -

-

Length Width
05 = nh5 :

Thickness Relief Angle  Lead Angle

0126 (= 20 . 15

w

Elrienta.ticun
@ 00 Forward 0 0D Backward
(11D Forward (71 1D Backward

Parallelogram Insert

Thickness—=

Wickth
Mame Groove Insert]
TipRadiuz  Length Tatal Length
oo = 025 = 0s =
Width Thicknesz Tatal width

ns = s E o5 E

Pragram Paint

@ Left (") Center () Right

Groove Insert
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Tip Radius

Marne  Thread Insert

Tip Radius Tip Angle
05 [2 B0 2
Length Wfidth
o [ 0122

Thread Insert

Mose Angle
)

131

ifictth

Thickness

Thickness

Mame  Parting O Inzert]
Pragram Paint
@ Left ) Center () Right
Thicknesz
0122 Lenath Wwiidth Thickness
i — 0.25 = 012

Parting off Insert

1] Drilling Tools available in TURN Module
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HOlaer 1aper .-"

Holder
Holder
Diameter Hoaltiie
Shank
Diameter
Tool
Shoulder Ll
Length Flute
Lenath

iy

Angle 15 Diameter

Kirhe |Drill1 |

Holder Dia.  Halder Len. H.Taper_
|1 = |1.5 =] |u S

|

Shark. Die!. T ool Len. Shoulder Ln_an.
o5 =] |4 S B

L

Flute Len. T ool Dia. Tip .-i'-.ngle-:
25 BEjos Elio |

Standard Drill

Halder Taper {

X

Holder

Holder Length

Diameter

Shank
Diameter

-

Shoulder
Lendth

+
| 3B
.

Tool Diameter

L
4{

Thread
Pitch —

M arme | Tapl |

Holder Dia.  Holderlen.  H. Taper
L g hs HE o E

L3

Shank Dia.  ToaolLen. Shoulder Ler.
o5 [5] |4 S B

Ld

Flute Len. Tool Dia. Thread Fitch
25 Ejjos B o B

- |

Center Drill
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Holder Taner

Holder
Holder
Diameter Length
Shank
Diameter
Tool
Lenath
Length Diametar
Flute
Lenath §
T B
My
o
Tool Diameter
M arme |En:|re1
Holder Dia.  Halder Len. H.Taper_
i 2 hs H o E
Shank Die!. Toal Len. Shoulder Ln_an.
o5 =] |4 S B
Flute Len. Toal Dia. Shoulder Dia.

Ld

25 Ejos Eljus |

Reamer Drill

. Holder Diameter

Halder
Lenath
Shank —, B
Diameter
T Taal
Lenath
Shoulder
Lenagth

Flute
Lenath

| 3N
f— -

Tool Diameter

Thread
Fitch —

Mame Tapl

Halder Dia.  Holder Len.  Shank Dia.

1 =i 15 i 05 e
Toollen.  Shoulderlen. FluteLen.
4 = s 2l 25 &
ToolDia.  Thread Pitch

05 [

Tap Drill
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Holder Taner

Holder
Holder
Diarneter Lenath
Shank
Diameter
Tool
Length
Shoulder Shoulder
Lendgth Diameter
Flute
Lenath §
T &
My
o

Tool Diameter

Mame | Barel |

Holder Dia.  Halder Len. H.Taper_
i 2 hs H o E

L4

Shark. Die!. T ool Len. Shoulder Ln_an.
o5 =] |4 S B

L

Flute Len. T ool Dia. Shoulder Dia.
25 Ejos Eljus |

Ld

Bore Drill

1] Orientation

Holder Taper

*

Holder

Holder Length

Diameter

r

L

Shank
Diameter
Tool
Length
Shoulder Shoulder
Length Diameter
Flute
Length §

Tool Diameter

Marme |HBD[E1

Holder Dia.  Holder Len.  H. Taper_
L = hs HEo z

-

Shank. Die!. Tool Len. Shoulder Ln_an.
o5 [5] |4 > B

-

Flute Len. Tool Dia. Shoulder Dia.
25 Ejos Blus B

-

Reverse Bore Drill

Orientation is set for Diamond, Triangular, Trigon,
Parallelogram inserts to set the orientation of the tool inserts

for OD, ID programming.

e OD Forward is commonly used for both OD and Front

Facing operations.

e OD Backward is used for a Back Facing insert. This is used
for programming a back relief on a part.

¢ |ID Forward is used for programming ID operations.
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g .

OD Backward
Orientation

OD Forward
orientation

11 Program Point

Program Point is set for Grooving and Parting off inserts. This
can be set to left, center or right in the insert definition.

\ \ R

Program Point Left Program Point Program Point
Center Right

7.8.2 Load Tool Library

@r Select the Load Tool Library button from the Tools tab of the Machining Objects Browser.
This enables the loading of a previously saved tool library.

[ Locating the Load Tool Library button
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m Tools %E K-Bases
J GGG Y e

T{ |:DEE| Teool library ]

Sort by Name < *‘%*. i

Locating the Load Tool Library button

[T] Select the Tool Library File

Browse to the folder; double click on the desired file (*.vkb or *.csv) to load it into TURN
Module.

[T To load a Tool Library from TURN 1.0 module

To load a Tool Library from TURN 1.0 module, select Version 1.0 Tool Library Files (*.vtl)
under file type. The loaded tool list will be seen under the tool button in the browser.
To perform the Edit, Rename, Cut, Copy or Paste operations on any of these tools, hit the
right mouse button while highlighting the desired tool.

'rg Tools %E K-Bases
e e O |
Elm Tools

‘ Diarmond Insert]
& Triangular Ingzert]
. Circular [nzertl

Mo Sort © *‘%4, i

The loaded tool list will be seen under the tool button in the browser

7.8.3 Add Tool to Library

You can right-click on a Tool listed in the Mobs Browser to Add the Tool to an exiting Tool Library
*.csv datafile.
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f.g Tools %ﬁ K-Bases
-
= Itm Tools

| Tum
— Fename
‘ Trigor |
or-b Cut
Iy con
@ Paste

Add to Library I/\\"g

Preview

Add Tool to Library

7.8.4 Select Tools from Library

ﬁr The Select Tools from Library button enables users to select tools from a previously saved
Tool Library.

m Tools %E K-Bases
N )

m Tools []/§E|ECtTDD|5frDrT1 Lihrar}r]

5
Sort by Name < *‘%*. i
Locating the Load Tool Library button

The list of tools will now be displayed under Select Tools(s) from list dialog and you can drag and
drop the tools from the selection list to the cutting tools browser.
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n Took | T K-Gases Select Teol{s] from List
- [hiag & Drop selections nbo mamn Tool Browss: wrdow
i ﬂfﬁf I.'-}l' lmlll H} ‘OB Tods [ ox
T Tools Coculn Inserl —— —
Triggoons | et 1 Ememm——
Pasalebogeam Inssit] | Hew

Sort by Name - 8, ,;F’

Dialog Box: Select Tools(s) from list (Drag & Drop)

]"] Took | [ K-Bases Sebect Toolls) from List
[ Diag & Duop selections nbo mar Tocl Biownes window
- AT ok A
- ﬂﬁ m Cucudes briasitd
B Paabslogram Insert] : TR I__ Cancel !
|

Dialog Box: Select Tools(s) from list (Drag & Drop)

To Edit, Rename, Cut, Copy or Paste on any of these tools, use right mouse button click after
selecting the tool under Tools tab.

7.8.5 Save Tool Library

@r This button enables the created tools to be saved in a Tool Library file. The file can be saved
in the desired directory and read in when required.

1] Locating the Save Tool Library button

'rg Tools %E K-Bases

J G &l T g

5
Bm flogls Save Tool Library l —
% Diarnon ’

»

1416 Dirill
116-Drrill

T 174Dl

Mo Sort = +‘%* ;P'

Locating the Save Tools Library button

m
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(1] Dialog Box: Save As

Specify a file name and click Save.

[T File Types Supported

TURN Module supports 2 types of tool library file format *.vkb and *.csv. Both formats
save and loads tools with the feeds and speeds assigned for each tool.

7.8.6 ListTools

Ilﬂﬁ This allows you to List and Print your tools.

[T List Tools (in the TURN Module)

1. From the Tools tab of the Machining Objects Browser, select the List Tools button
Y
Note: The actual icons you see in this dialog will depend on what module and
what configuration you are currently licensed to operate

m Tools %E K-Bases
3Gy Y
= Lm Tools

‘ Diamond Inzert-00

Mo Sort = +%+ H -

Diarnond Insert- | #1 | Rad:0.02, Tip Angle:35 deg | RPM: 300 | F: 10

Locating the List Tools button

2. The button brings up all the tool properties associated with the tools currently
recorded in the current session. From the Cutting Tools Information dialog box,
you can view or Print your Tool List.
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Cuttifg Teok Infermaten x
Toxin irfomation
Hawmn e Ty Diamatar Come Fadm  Tapaw Fitelangth  Toollength  Tool @ Todllsed  Spnce RPM  Cutfeed Ague Al Citcom A Commerts
Duarmird] ngert-00 Qdin Oim Dy fin Qim L CARBIDE m 10505 o ]
1716 Dl Ol 005N Om Udeg 28mn dm [} HS5 aBET nn o [}
171606l Dl 00EXSn Om Ddeg 1.15m P10 [} H55 EET nn L] L]
14400 Ddll En L] Ddeg n L ] HSS 4EET nn L] [}
180l Dol 013%n Oim Bdeg in Im 9 WSS 18T "nn (] (]
Triarugular Irapest 1 in O sy fin L] 2 CAPMIDE 0 (1= 2 2
Loy Paet ] AL L] Oy on Om 3 CARBIDE xq L 3 l
Trgen et 0l Om Odeg On Om 4 CARBIDE 0 10 ' 4
Parabeicgram Faet Lin L[] Ddag LT 0m 5 CARBIDE X 1000 5 5
Gmowe irset | 0in Om dag in Om [ 1 CARBIDE X0 W (4 [4
Thoead st 1 fin Om deg fin Qim 7 CARBIDE X (1= T
Parg O Fasn fn fm g bn [ |} CARSIDE b ] (olw B L}
Prni.
Corcn ey
From the Cutting Tools Information dialog box, you can view or Print your Tool List
3. Pick OKto close the dialog.
7.8.7 Cutter Compensation

Cutter compensation is used typically to compensate for the difference in the dimensions of the
actual cutter used in machining and the cutter used for programming in TURN Module. For
example, if the cutter used in programming in TURN Module has a tool nose radius of 0.02 inches
and due to tool wear the actual tool nose radius is only 0.01 inches in size, you can compensate for
this in the controller rather than having to re-program the operation in TURN Module again.

[T Enable Cutter Compensation

To enable Cutter Compensation in your toolpaths:

1.

3.

On the Global Parameters tab of the Turn operation, set Compensation to
Auto/ON.

Set Adjust Register and Cutcom Register from the Parameters tab of the
Create/Edit Tools dialog box.

Enable Cutter Compensation in your Post Processor (see below).

(1] In the Post Processor

Specify the Cutter Compensation value and the Compensation Register in the controller
(the controller needs to be capable of doing this).

1.
2.

From the Program tab of the Machining Browser, select = -

From the Set Post-Processor dialog box, select the Edit ... button located to the
right of the Current Post Processor.

Enable Cutter Compensation from the Tool Change tab of the Post processor
Generator dialog box.

_or_
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1. From the Machining Browser, select #" " land then select Post processor
Generator ...

4. Selectthe Post Processor and then pick Edit.

5. Enable Cutter Compensation from the Tool Change tab of the Post processor
Generator dialog box.

Post-Procersor Generpter  Famuc.spm = =
Germial
SlatEnd Fibe Contscl Mode Commenis
Tl Chisareges
Sehug .
Sprde Fila St Roadng Ch & & Sbachds  Code G0 ) Ot Commart
Fid Rt i '
Mitin Comment Stert Char |
Crcle v
Rekealrra File Siop Readng Char 5 Incoermenial o MEndCha |
Bl At Moton
Custer Companzabion Dufput sequence number
Cad Mehon SlatEnd 5 -l T
& Ciches
Misc Bleck Formal
\ . U Sacuercs Hi
Vansbiers & Inch Code G20
5 [ plerabm
Metic Home @ Space Tk
Used Defirad
Hedd Dupat Erefof Biock Chasictas
7] GCods 7] Feodrale AN UL + g
o | Comtiiinate | Spmrhe 1paed o Showr Leading Zerca
Savn Cose | | Gaveds || hew

Dialog Box: Post-Process Generator, Tool Change tab

[T] A few things to watch out for:

n Cutter Compensation makes sense only in finishing operations. If
you are using multiple passes in finishing, the compensation will
be turned on only in the final pass.

B Make sure you are not using Zig-Zag cut traversal in the finishing
methods that you want to turn compensation on.

n Make sure you have a linear motion for the controller to turn on

the compensation value on. Thus, in turn finishing, make sure
there is a linear entry motion for the controller to be able to turn
Compensation on.

7.9 Feeds & Speeds

TURN Module allows setting of feeds and speeds to be used in the toolpaths via the
Feeds/Speeds dialog. This dialog gives you the ability to set the following parameters:

[T] Dialog Box: Feeds & Speeds for Turning operations
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Turn Roughing Erkry/E wit Clearance Geamnetry
Taol Feeds & Speeds Global Parameters

Spindle Parameters

[] Constant Suface Speed [C55]

Spindle Speed €l - RPM

bax Speed 350 - FPM

Diirection ®ow  (OCow

Feed Rates

O IPR (®) IPM

Flunge [Ff] 5 = in/min
Approach [&f] |75 = ifmmin
Engage [Ef] 75 = infmin

s

Cut [CF] 10 = infmin

Retract [RF] 15 = ifrmin
Departure [Df] |15 = ifmmin

Transfer [Tf] (@) Usze Rapid () Set
2. EB4006= : nATrin

Coalant properties

Coolant | Hone e

Load from T ool

Load from File ..

Generate Caricel Save

Dialog Box: Feeds & Speeds for Turning operations

[ Dialog Box: Feeds & Speeds for Hole Machining operations

Help
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Drrilling >
Tool Feeds & Speeds  Clearance Plane  Cut Parameters

Spindle Parameters

Speed fl 4667 = PRPM

Direction wow (O Cow

Approach Distance
Feed Rates

Plunge [FF] 23463 2 indmin

Approach [Af] 11734 2| indmin A | ‘1&&%
Tf
8 - indmin L |
cf

Engange [Ef] =
Cut () 1734120 in/min C',f.fg ﬁzce
Retract [R] 8.8 S| indmin
Departure [Df] 22468 2| in/min
Transfer [TF] (@) Uze Rapid () Set
23488 2 ih e

Feed Rate Reduction Factors Coolant
Plunge between levels IE = Mane &
First =7 pass 100 = x
Bottam 2 Level 100 =4

Load from T ool Load fram File ..

Caricel Save Help

Dialog Box: Feeds & Speeds for Hole Machining operations

[L] Spindle Parameters

Constant Surface Speed (CSS)

This is the Spindle Speed Mode. If this box is checked, the mode is set to Constant
Surface Speed (CSS). If unchecked, the mode is set to Constant Rotational Speed
(CRS).

If the Constant Surface Speed is checked, the controller would automatically calculate
and adjust the spindle speed based on the current diameter of the work-piece. If this
calculated spindle speed is greater than the maximum spindle speed specified in your
post, the spindle speed would be reduced to the maximum speed. Referto the
Spindle section of the Post-Processor Generator to ensure your Spindle Mode is set
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[T]

[T]

correctly.

Spindle Speed
his is the rotational speed of the spindle expressed in RPM.

Surface Speed
Surface speed is set in units/min when Constant Surface Speed is selected. This is only
applicable for turning inserts.

Max Speed
The maximum rotational speed of the spindle, in RPM. This is only applicable for
turninginserts.

Direction
This determines the direction of spindle rotation and can be set to Clockwise or
Counter Clockwise.

Feed Rates

Feedrate can be set in Units/Min or Units/Revolution for Turning Inserts.

Plunge (Pf)
This rate is the feed before the tool starts to engage in material. This is always vertical.

Approach (Af)

This is the feedrate used that prepares the cutter just before it starts engaging into
material as it starts cutting. The approach motions are dependent on the method of
machining.

Engage (Ef)
This is the feedrate used when the tool is performing an engage move. TURN Module
sets this value to be 75% of the cutting speed.

Cut (Cf)
This is the feedrate used when the tool is cutting material

Retract (Rf)
The feedrate used when the tool is performing a retract move away from material.
TURN Module sets this also to also be 75% of the cutting speed.

Departure (Df)
The feedrate used to retract the tool from the material.

Transfer (Tf)

This is the feedrate (in Units/Min), used for Transfer motions. Select Use Rapid to set
this to the Transfer Feed value defined in the Feeds & Speeds section of the CAM
Preferences dialog.

Coolant
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Here you can override the Coolant that is specified by the Tool. Coolant can be set to
Flood, Mist, Through or Air. Coolant codes are defined in the post processor generator
under Misc tab. Coolant Off is also supported as a variable that can be added where
needed using the post-processor generator.

Maone w

M ane

bizt
Through
Air

Coolant selections available

[ Feed Rates Reduction Factors (Hole Operations Only)

This sets Feed Rate Reduction Factors for Plunge Between Levels and the First XY pass.

[1T] Load from Tool

Feeds & Speeds are defined when a tool is created using Create/Edit Tools from the
Machining Objects Browser. Selecting this button loads the Feeds & Speeds from the
tool that is selected for the current machining operation.

[1] Load from File

This loads the Feeds & Speeds values from the Feeds & Speeds Table file. This will
display the Load Feeds from Table dialog box to make your selections.

[ Dialog Box: Load Feeds from Table

Selecting OK from this dialog transfers the spindle speed and cut feedrate to
the Feeds & Speeds tab. The plunge, approach, engage, retract and departure
feeds are determined using a percent of the cut feed. The percent to use for
transferring the computed cut feed can be set under Feeds & Speeds
Preferences.
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Feeds/Speeds

Load Feeds from Table

Drata from Table

Stock Material ALUMIMUER - 2024

T ool Material CAREBIDE

Surface Speed 1600 : ft min

Feed T ooth 0.004 =
[nput ¥ ariables

Tool Diameter: | 0.5 =

# of Flutes: 2 =

b airnurn Limits for Compuition

in

b ax Spindle Speed 14000

A k][] 4] ¥

b e Cut Feed 200
Computed ¥ anables

Spindle Speed 12223

Cut Feed [Cf) g7

Cancel

Dialog Box: Load Feeds from Table

[T] Data from Table

Stock Material
Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.

Tool Material
Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.

Surface Speed
Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.

RPH

ifrmin

RPH

inmir

Help
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[T]

[T]

[T]

Feed/Tooth

Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.

Input Variables

The input variables - Work Diameter is automatically loaded from the Stock
Radius. Based on this parameter and the Variables Limits parameters, the
program computes Spindle Speed and Cut Feedrate (Cf). measured in
Unites/Revolution. Changing the spindle speed modifies the cut feedrate.

Maximum Limits for Computation

Here you can set the Max Spindle Speed and Max Cut Feed (Cf) values. Once
these two values are set, the Spindle Speed and Cut Feed calculated by this
dialog will not exceed these values even if you attempt to enter higher
values into the Computed Variables fields. To exceed these values, change
them here or you must edit the operation or tool parameters manually.

Computed Variables

The variables for Spindle Speed and Cut Feed (Cf) are computed for you
based on the selections made in this dialog but will not exceed the values set
in the Maximum Limits for Computation section of the dialog. These values
are then assigned to the active toolpath operation or tool. You can override
either of these variables and the other will update automatically. Since this
dialogis a Feeds & Speeds Calculator, you cannot override both values. To do
so, you must edit the operation or tool parameters manually.

[ Customizing Feeds & Speeds

TURN Module allows you to customize the feeds and speeds based on the stock material
being machined, the material of the cutter employed and also the operation type. This is
done by archiving your desired feeds and speeds settings in an external data file.

A default implementation of this table has been included with the RhinoCAM product
and can be found in a folder called "Materials" under the product installation directory.

This xml contains the list of materials, texture, feeds and speeds. The file is located
under Materials folder in RhinoCAM. (C:\ProgramData\MecSoft Corporation\RhinoCAM
20xx for Rhino x.x\Materials).

The Materials folder contains the following files

FeedsSpeedsDatalNCH.xml

FeedsSpeedsDataMM.xml
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The Feeds and speeds file is an .xml file format, which can be edited using any text
editor to add newer materials.

These values can then be recalled at any time to compute the feeds/speeds to be used in
the current program. The format for this file is shown below.

The format for this file is shown below:

<Units=Imperial</units>
<FeedsSpeeds>
<Material>
<Name=Stock Material</Names
<TextureFile>Texture Bitmap</TextureFile>
<FeedsSpeedsRecord=0Operation type, Tool Material, surface Speed, Feed per Tooth</FeedsSpeedsRecords=
</Material>
</FeedsSpeeds>

An example entry is shown below:

<Material>
<Name>ALUMINUM - 2024</Name>
<TextureFrile>ALUMINUM. bmp</Texturerile>
<FeedsSpeedsRecord>MILLING, CARBIDE, 1600.00, 0.0040</FeedsSpeedsRecords
<FeedssSpeedsRecord=MILLING, H55, 400.00, 0.0040</FeedsSpeedsRecords
<FeedsspeedsRecord>MILLING, CERAMIC, 400.00, 0.0040</FeedsSpeedsRecords
<FeedsSpeedsRecord>DRILLING, CARBIDE, 960.00, 0.0048</FeedsSpeedsRecords
<FeedsSpeedsRecord=DRILLING, HSS5, 240.00, 0.0048</FeedsSpeedsRecords
<FeedsspeedsRecord=DRILLING, CERAMIC, 240.00, 0.0048</FeedsspeedsRecords
<FeedsspeedsRecord>TURNING, CARBIDE, 1B00.00, 0.0200</FeedsspeedsRecords
<FeedsSpeedsRecord>TURNING, CERAMIC, 1B00.00, 0.0200</FeedsSpeedsRecords
<FeedsSpeedsRecord>=TURNING, CERMET, 1B00.00, 0.0200</FeedsSpeedsRecords
</Material=

W if part unitis set to Inches, TURN Module automatically loads
FeedsSpeedsDatalNCH.xml and when part unit is set to MM,
FeedsSpeedsDataMM.xml is loaded.

791 Load from File

This loads the Feeds & Speeds values from the Feeds & Speeds Table file. This will display the
Load Feeds from Table dialog box to make your selections.

[T] Dialog Box: Load Feeds from Table

Selecting OK from this dialog transfers the spindle speed and cut feedrate to the Feeds &
Speeds tab. The plunge, approach, engage, retract and departure feeds are determined
using a percent of the cut feed. The percent to use for transferring the computed cut
feed can be set under Feeds & Speeds Preferences.
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Feeds/Speeds
Load Feeds from Table

[rata from T able

Stock M aterial ALUMIMUR - 2024

Tool Material CAREIDE
Surface Speed

Feed/Tooth

0.004 =
Input Y ariables

Tool Diarmeter: | 0.5 = in
# af Flutes: 2 =

bl awirmurn Limits for Compution

1600 : ft.rriity

i

tax Spindle Speed 14000

Max Cut Feed 200

Aff*] ] A *

Computed W anablez

Spindle Speed 12223 :
Cut Feed [CF) 97

Cancel

Dialog Box: Load Feeds from Table

[T] Data from Table

Stock Material

RPk

indmir

RPk

inemmin

Help
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Selecting a Stock Material and Tool Material displays the Surface Speed and Feed/Tooth.
This information is contained in a feeds and speeds data file which can be edited to add

newer materials.

Tool Material

Selecting a Stock Material and Tool Material displays the Surface Speed and Feed/Tooth.
This information is contained in a feeds and speeds data file which can be edited to add

newer materials.

Surface Speed

Selecting a Stock Material and Tool Material displays the Surface Speed and Feed/Tooth.
This information is contained in a feeds and speeds data file which can be edited to add

newer materials.

Feed/Tooth
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710

Selecting a Stock Material and Tool Material displays the Surface Speed and Feed/Tooth.
This information is contained in a feeds and speeds data file which can be edited to add
newer materials.

(1] Input Variables

The input variables - Work Diameter is automatically loaded from the Stock Radius.
Based on this parameter and the Variables Limits parameters, the program computes
Spindle Speed and Cut Feedrate (Cf). measured in Unites/Revolution. Changing the
spindle speed modifies the cut feedrate.

[T] Maximum Limits for Computation

Here you can set the Max Spindle Speed and Max Cut Feed (Cf) values. Once these two
values are set, the Spindle Speed and Cut Feed calculated by this dialog will not exceed
these values even if you attempt to enter higher values into the Computed Variables
fields. To exceed these values, change them here or you must edit the operation or tool
parameters manually.

[T] Computed Variables

The variables for Spindle Speed and Cut Feed (Cf) are computed for you based on the
selections made in this dialog but will not exceed the values set in the Maximum Limits
for Computation section of the dialog. These values are then assigned to the active
toolpath operation or tool. You can override either of these variables and the other will
update automatically. Since this dialogis a Feeds & Speeds Calculator, you cannot
override both values. To do so, you must edit the operation or tool parameters
manually.

Clearance Plane

The clearance plane is a plane from which the approach motions start and retract motions end.
After retracting, the tool moves rapidly along this plane to the position of the next engage. This
plane is typically a certain safe distance above the part geometry. Typically you would define this
plane at a certain safety distance above the part geometry. This is done to prevent the tool from
touching the part being machined during transfer motions since these motions usually use a very
fast or rapid feed rate.

By default (Automatic option), the clearance level is calculated by adding a safety distance to the
extreme point (depending whether Outer Diameter, Inner Diameter or Face is machined) found

on both part and stock geometry. You can set the clearance level to be a set distance from either
the part or stock, or enter the absolute Z level.

(1] Dialog Box: Clearance Geometry for Turning operations
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Turn Roughing x
Toal Feed: & Speed: Glabal Parameters
Turn Raughing Entry/E mit Clearance Geomety

Clearance Settings

Dist. T Clearance
i F
(®) Automatic e Valoe
() Part Max + Dist 0.25 = T T
= Part Stock
() Stock Max + Dist 0.25 = Max. | Max.
() Absolute Walue 023 2 '—'J' ''''''''''' J
Cut Transfer
Clearance

() Skim

Skim Clearance (5] 000787 2

(®) Clearance Plane

Cancel Save Help

Dialog Box: Clearance Geometry for Turning operations

L] Dialog Box: Turn OD Clearance

Clearance Settings

Dist. I Clearance
i +
(@) Automatic Abs, Value
() Part Max + Dist 0.25 =
= Part Stock
() Stack Maw + Digt 028 2 Max. | Max.

|
—
!
|
i
|
i
i

() Absolute Value 0.25 =

Turn OD Clearance

L] Dialog Box: Turn Face Clearance
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Clearance Settingz

(®) Automatic

(O Part Max + Dist 025
() Stock b aw + Dist 0.25
() Absolte Value  D.E25

Dizt — Clearance

= |

= Part Max. 4j
: Stock Max.

Abs Valug ——— ¥

Turn Face Clearance

[T] Dialog Box: Turn ID Clearance

Clearance Settings

(®) Automatic

(O Part Maw + it 0.29
() Stock Max + Dist 0.25
() sbzolute Yalue  0EZ5

Dist T
- S St:[::k
- I | M
ax.
= | Clearance
= [ — I J
Abs Value

4k

Turn ID Clearance

[T] Dialog Box: for Hole Machining operations
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Drilling *
Tool Feeds & Speeds Clearance Flane  Cut Parameters

Clearance Plane Definitian

«— Altomatic

(@) Automatic ‘{-— Stock Max Z

i 025 =
() Part Max Z + Dist = _____¢_¢___1¢
() 5tock MaxZ + Dist 025 2
() Abzolute ZValue 025 2 €«———— PartMaxZ
[ Ignore ‘Wireframe Geometry in Bounds Computation

Cut Tranzfer Method
i) Skim «— Clearance
Skim Clearatce [C] D = Plane

(®) Clearance Plane
| of I 1 Y ﬂ |

Cancel Save Help

Dialog Box: Clearance Plane tab, Turn Reverse Boring

[ Clearance Settings
Automatic
The system determines the clearance height based on the part and stock geometry.

Part Max + Dist
Uses Part maximum plus the specified distance for clearance height.

Stock Max + Dist
Uses Stock maximum plus the specified distance for clearance height. If stock
geometry does not exist, it would use the maximum height of the part geometry.

Absolute Value
Uses the specified distance for clearance height.

L For Turning operations, the User Interface for clearance settings
are automatically set for OD, ID or Face depending on the approach
type specified under global parameters.
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L For Hole Machining operations, the clearance plane is normal to
the Z axis.

[1] Cut Transfer

You can also control the transfer motions during cutting. When the cutter has finished
cutting in one region and needs to transfer to another region to begin cutting, it can
either be instructed to move to the clearance plane and then perform the transfer
motion to the next cut location or it could do a skim motion. In the skim motion, the
system automatically determines the safe height by taking into consideration the
condition of the part model and using this Skim Clearance (S) value specified as the
height to perform the transfer motions.

[T] Dialog Box: Cut Transfer Skim

Cut Transfer

@ Skim Clearance
Skim Clearance (5] |0.00781-2

() Clearance Plane |

Cut Transfer Skim

L] Dialog Box: Cut Transfer Clearance Plane

Cut Transfer

) Skim
Skim Clearance (5] 000751 2

Clearance

(®) Clearance Plane |

Cut Transfer Clearance Plane

[T Clearance Plane for Turn OD operations

When the clearance plane dialog is active, specifying a clearance plane definition,
displays the clearance plane on the partin the view port.
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Clearance Plane for Turn OD operations

(1] Clearance Plane for Hole Machining operations

Clearance Plane for Hole Machining operations

711 Knowledge Base

The MILL and TURN modules includes powerful Knowledge Base functionality that makes "push
button" programming a reality. You can archive an entire machining strategy specific to a certain
class of parts in a Knowledge Database (also referred to as a K-Base) and then optionally assign
Geometry Selection Rules that are applied automatically when toolpath operations are selected
for use from the Knowledge Base.

In a family of parts situation, where the same set of machining operations and tools can be
applied to machine these parts, it would be most appropriate to archive this processes in a K-base
file and then apply it across all of the parts in this family. Another situation where this feature can
be used is in shop floor programming. Experienced programmers can determine the sequence of
operations to be used to machine a certain class of parts and create a K-base file capturing that
knowledge for automation purposes.

1] More about Knowledge Bases
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Once these K-base files are thoroughly debugged, operators at the shop floor can then
load and generate toolpaths automatically. Doing this not only increases the throughput
but also the productivity of the entire manufacturing team, resulting in dramatic cost
savings for the enterprise.

The machining strategy can include the sequence of machining processes used, the
specific parameters used in each machining processes as well as the Geometry Selection
Rules.

7111 Create Knowledge Base

To create a Knowledge Base, start creating machining operations. Once created these machining
operations can be re-sequenced if necessary. When completely satisfied with the machining
operations used and their sequence, click Knowledge Base and Save to KB from the Program tab or
pick the Save to Knowledge Base option by right clicking on Machining Operations and selecting
the Save to Knowledge Base option. If no Geometry Selection Rules have been defined you are
asked if you wish to define them.

[T] From the Program tab of the Machining Browser
TURN | "3 Program Simulate o -8 @

@ Lathe ‘:,E} Stock * o™ WorkZero 3% -
i Post \E Align Uj; Turning = |# | =]
[E Part = = Material [D- Holes -

- e FY
Setup Stock Machining Oper b el
Load KB, Saveto kB
= [[L Machining Job L} 3
@ Machine - Lathe H"_ Load MOps from Knowledge
f  Post- Ahha - Base file
D] Part - Mone Load kB Lead frem Knowledge Base

From the Program tab of the Machining Browser

[T] by right click on Machining Operations

Select the Machining Job or one or more operations, then right-click and select Save to
Knowledge Base.
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Regenerate All

e
¥

wn il

L]

= Post All

Sirnulate All

B QFTE
¥

courodll - ow

@«

Save to Knowledge Base I}

Information

f#

=

Y

It .
- /{I
L L S

Shop Documentation

e Delete All

by right click on Machining Operations

[1] Geometry Selection Rules (MILL ONLY)

If there are no Geometry Selection Rules set for the Knowledge Base the following
message is displayed. If you wish to set Global selection rules for the Knowledge Base,
pick Yes to display the Geometry Selection Rules dialog. You can assign Geometry
Selection Rules for each operation in the Knowledge Base afteritis loaded into another
part. See Knowledge Base Rules for information about setting Selection Rules for a
Knowledge Base.

I.-f" "“‘-.I There are no selection rules
Y Setthem?

(e [ &

Geometry Selection Rules

7.11.2 Load Knowledge Base

A Knowledge Base file must be created before you can Load it. See Create a Knowledge Base for
information about creating one. Once created, you can Load the Knowledge Base and re-use itin
any other part file that may be appropriate. You can Load one or more Knowledge Base files into
the currently active part. When a Knowledge Base is loaded, its operations are automatically
appended to the existing list of machining operations shown in the K-Bases tab of the Machining
Objects Browser.

A Knowledge Base DOES NOT have associated toolpaths. It contains the Knowledge parameters
and the Geometry Selection Rules for machining. Once loaded, you then Drag & Drop operations
from the Knowledge Base from the K-Bases tab into your Setup in the Machining Browser. If
Geometry Selection Rules have been set in the Knowledge Base, they are applied automatically
when the toolpath operations in your Setup are Generated.
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You can load a Knowledge Base either from the Machining Browser or the K-Bases tab of the
Machining Objects Browser. Both methods are shown below:

[1] Load a Knowledge Base from the Machining Browser

Program Simulate o & @

@ Lathe Q Stock - ‘.' Work Zero & -
i Post -@ Align uj; Turning "

u: Part ~ #= Material w Holes =

-l -
Setup Stock Machining Oper H%E %EH
Load KB, Saveto kB
=, Machining Job N 3
@' Machine - Lathe H" Load MOps from Knowledge
sg¢ Post- Ahha 8 Baze file
u: Part - Mone Load kg Lead from Knowledge Base

To Load a Knowledge Base from Machining Browser

[1] Load a Knowledge Base from the K-Bases tab

Ifg Tools %E K-Bases
i

1I.h | P » ]

= Load Knowledge Base i

e Waork fero

4 | Turn Reughing
| Turn Finishing

To Load a Knowledge Base from the K-Bases tab of the Machining Objects Browser

7.11.3 Apply a Knowledge Base

After a Knowledge Base is Loaded into the K-Bases tab of the Machining Objects Browser you can
apply its operation definitions and selection rules to any current Setup in the Machining Browser.

[ Basic Work Flow
1. Open a part file containing operations to use to create your Knowledge Base.
2. Create a Knowledge Base file.

3. Open a part that you want to apply the Knowledge Base to.
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4. Loadthe Knowledge Base from the K-Bases tab of the Machining Objects
Browser.

5. When asked if you want to set rules, pick No.

6. If desired, defined selection rules after the Knowledge Base is Loaded into the K-
Bases tab.

7. Drag & Drop operations from the K-Bases into your Setup.

8. Open each operation in the Setup, assign Control Geometry and Regenerate.

[1] Knowledge Base is Loaded

m Tools %E K-Bases
e o
= K-Base-s
E_I E Setup 1
‘.' Work Zero
=1+~ Turn Roughing
g Diamond Insert-0D
g’ Feeds/Speeds
DE Clearance
D Parameters
| | Turn Finishing

K-Bases tab of the Machining Objects Browser

[ Drag & Drop Operations from the Knowledge Base

Expanding an operation under the K-Bases tab displays the Selection Rules, Tool,
Feeds/Speeds, Clearance and Parameters for that operation type in the Knowledge Base.

You can Drag & Drop an operation type from the K-Bases tab up to your current Setup in
the Machining Browser for programming.
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Program Simulate £ ék T {‘E}‘ ﬁ

@ Lathe Q Stock - “ Work Zero 3g -
% Post @ Align W Turning ~ % -
[§ Part - $= Material [ Holes ~
Setup Stock Machining Operations
=}, Machining Job
‘ Machine - Lathe
f2 Post- Fanuc
5 Part- Defined
Q Stock - Cylinder Stock
B ﬁ Setup 1
‘. Work Zero

(Ml Turn Roughing

X

\ Y

B oo ol

Lf.g Tools %ﬁ K-Bases
g

El ﬁ Setup 1 4
- Wﬂr%r
i v'l oughing
@Turn Finishing

K-Bases tab of the Machining Objects Browser

\
i
I
[}

/]

The operation is now available under the Machining Browser. Once you have defined the
part geometry, you can edit the operation from the Machining Browser and generate the

toolpath.
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Program Simulate

@ Lathe ':} Stock - “ Work Zero 3g -
% Post @ Align W Turning ~ % -
[§ Part - $= Material [ Holes ~

Setup Stock Machining Operations

161

o & @

=}, Machining Job
“ Machine - Lathe
f2 Post- Fanuc
5 Part- Defined

Q Stock - Cylinder Stock

B E Setup 1
‘. Work fero

|} Turn Roughing

'?_,u Turn Finishing

B oo ol

'f.g Tools %ﬁ K-Bases

e
= K-Bases
ET E Setup 1
‘. Work Zero
| Turn Roughing
|} Tumn Finishing

K-Bases tab of the Machining Objects Browser

n Drag & Drop the same operation from Machining Objects
Browser to the Machining Browser multiple times, creates
copies of the same operation.

712 Create Miscellaneous Operations

#& - Mop Sets and Machine Control operations are grouped under miscellaneous operations.

These can be found under Program tab in Machining Browser.
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WF‘;NILJ:H Program Simulate & i@

@ Lathe Q Stock - ‘." Work Zero F
% Post \‘% Align W Turning h‘ -

r — 1 | - I-L_
ﬂ] Part i= Material u}. Holes Maching
MOp Set " Contral |«

Setup Stock Machining Oper

Create Miscellaneous Operations Menu Iltem

7121 Mop Set

This feature allows you to group operation to a folder called Machining Operation
M- Set. This can be useful where you would like to group operations by type or by tool.
MOp Set | You can then post process machining operations by selecting a Mop Set.

Selecting Mop Set from Create Miscellaneous Operations under Program tab creates a Mop Set
folderin the Machining Browser.

[T Machining Operation Set (Mop Set) Menu Item

TUF‘.NILJ‘H Program Simulate o & @

@ Lathe Q Stock - ‘.' Work Zero *
i Post -@ Align uj; Turning = -

- = - - - B
u: Part i= Material u}- Holes Maching
MOp Set " Control «

Setup Stock Machining Oper
= uL _Pﬂachining Job MOp Set Operation
N Machine - Lathe o MOp Set
i Post- Ahha MOp Set

Machining Operation Set (MOp Set) Menu Item

[T] Mop Set folder in the Machining Browser
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[T]

= Machining Job
@ Machine - Lathe
i Post - Fanuc
7] Part - Defined
Q Stock - Cylinder Stock
= E Setup 1
e Work Zero
Turn Roughing
Turn Finishing
MOp Set

Selecting MOp Set from Create Miscellaneous Operations under Program tab,
creates a MOp Set folder in the browser.

Create a new operation under a Mop Set

You can now create machining operations or move existing machining operations under
Mop Set folder.

To create a new operation under a Mop Set, select the Mop Set under the Machining
Browser and then choose the Turning or Hole Machining operation. The operation would
appear below the Mop Set and is a level into the Job tree structure.

=] Machining Job
@ Machine - Lathe
iz Post- Fanuc
7] Part- Defined
Q Stock - Cylinder Stock
=1 Setup 1

df Work Zero

= MOp Set

Turn Roughing

create anew operation under aMOp Set

Move existing operations to a Mop Set

To move existing operations, select a machining operation, drag and drop it into the Mop
Set so the machining operation appears one level into the Job tree. Multiple Mop Sets
can be created and operations can be grouped under each Mop Set.

7.12.2 Machine Control

o

Machine

This operation allows you to output a set of code or instructions for the machine.
These can be inserted at the start, end and between machining operations. The

Control
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instruction set for these operations are defined in the post processor. This
eliminates the need for inserting codes manually in the posted code.

[1] Machining Control Operation Menu Item

—  Trm-1| ~
TURN ‘M| Program Simulate o -8 @
@ Lathe ‘\:E) Stock *  w™ Work Zero |32 [+
i# Post \E Align LEF Turning = -
U: Part = = Material LD- Holes = R Machine
Setup Stock Machining Oper CDEN &
=] Machining Job
@ Machine - Lathe Machine
7zs Post - Fanuc Control

Machine Control Operation
Machine Control

Machining Control Operation Menu Item TURN Module)
[T Dialog Box: Machining Control
When you select this option, the following dialog will be invoked.

Machine Control >

Select Machine Cantral Cycle

tachine Contral Cycles can be used to invoke machine
gpecific code in the post processor,

For inztance, Cycle 1 can be mapped to a block of code in
the Post Processor [.zpm] file. Chooging Cycle 1 in this
aperation will trigger thiz section of code to be included in the
pozt-proceszed file,

Similarly different blocks of code can be mapped to each of
the Cycles below.

Mate that thiz code incluzion will take place only when this
kM achining Operation iz selected far post-processing.

Select Machine Contral Cycle

tdachine Control Cycle 1 e

Generate Cancel Save

Dialog Box: Machining Control
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The cycle code for each cycle is specified in the post processor file. Selecting a cycle
triggers this section of code to be included in the post processed file.

Select a Cycle and click Generate. A Machine Control operation is now created and listed
under Setup.

WF‘;NI;J‘H Program Simulate o & @
@ Lathe C:E) Stock - “ Work Zero 3g -

% Post \E Align u:f; Turning ~ % -
[§ Part - $= Material [ Holes ~
Setup Stock Machining Operations
El-{ - Machining Job
@ Machine - Lathe
f2 Post- Fanuc
5 Part- Defined
Q Stock - Cylinder Stock
B E Setup 1
‘. Work Zero
| | Turn Roughing
| | Turn Finishing

[_ Machine Control

Select a Cycle and click Generate. A Machine Control operation is now created
and listed under Setup

Post processing the operation will output the Machine Control code specified in the post
processor file to the posted output file. Here is an example that shows Machine Control
cycle inserted between two machining operations.
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Program Simulate G g~ ﬁ'} ﬁ
% Lathe Q Stock - “ Work Zero 3g -

% Post @ Align u:,ﬂ Turning ~ % -

[§ Part - $= Material [ Holes ~

Setup Stock Machining Operations

&1, Machining Job
a Machine - Lathe
f2 Post- Fanuc
5 Part- Defined
Q Stock - Cylinder Stock
B E Setup 1
‘. Work Zero

| | Turn Roughing

[_ Machine Control

|/ Turn Finishing

example that shows Machine Control cycle inserted between two machining
operations

7.13 Tools and Utilities

“g - CAMsystem Tools and Utilities provides access to G-Code Editor/Analyzer and Post process
generator. To access the functions, select the Tools option under the Machining Browser.

@ Lathe ':} Stock - '. Work Zero 3g - G-Code Editor/Analyzer ...

i Post & Align uj; Turning ™ % =
5 Part }= Material [ Holes ~

Program | Simulate ~ {‘E} ﬁ|

Post Processor Generator ..,

Setup Stock Machining Operations Export to VCP

CAM System Utilities Menu Item

Loads the NC editor. By default this is set to notepad.

This is specified under Program to send posted file to which can be found in Set Post-Processor
Options dialog.

Refer to Set Post Options for additional information.

Post Process Generator - This loads Post Processor Generator utility.
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7.13.1 Save As Defaults

Save As Defaults allows you to set default parameters for machining operations. This allows the
reuse of the machining parameters without having to enter the same parameters when creating
new machining operations on same part or new part files.

To Save As Defaults:

[T] Step 1: Create or Select a Machining Operation

Create or Select a machining operation under the Program tab in Machining Browser.
= Machining Job
y Machine - 3 fxis
i Post - Haas
E] Stock - Box Stock
=1 Setup 1
de Work Zero

g 2 1/2 Auis Profiling

| | 21/2 Axis Profiling

Step 1: Create or Select a Machining Operation

[T Step 2: Save As Defaults

Right mouse button click on a machining operation and select Save As Defaults.
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=1, Machining Job

T
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(]

E .

i

. Setup 1

l

Machine - Lathe
Post - Fanuc

Part - Defined

Stock - Cylinder Stock

‘.Wurkzem

& Tm@ Regenerate

Simulate

e

®
¥

=

—

[

% I G i S

<]

B

‘B

Simulate Until
Information
Edit

Rename
Suppress

Cut

Copy

Paste

Clone

Save to Knowledge Base

Save As Defaults

Properties

Step 2: Save As Defaults

[T Step 3: Specify a File Name

This displays a Save As dialog when a default knowledge base is not specified under Set

Machining Preferences.

Specify a file name Click Save. This creates a default knowledge base for the profiling

operation and is saved to the file name you chose.

The saved knowledge base is then automatically set as the default knowledge base to
load under Machining Preferences and the parameters defined in this knowledge base

are used when creating new machining operations.
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Default Parameters
Default Knowledge Base | DefaultkB s

Source folder for Knowledge Base:

| C:AProgramD atak ecSaft Corparation’,

Set Machining Preferences

[T Step 4: Things to Remember

[ save As Defaults can be set for all machining operation types.

n Once a default Knowledge base is specified under Machining

Preferences, selecting Save as Defaults for other machining
operation types, adds other operation parameters to the same
Default knowledge base file.

n If a default for a specific operation type does not exist, the
system defaults are loaded.

n Changing the parameters for the above machining operation and
saving as defaults overwrites the default parameters with the
new one.

[ Multiple Default Knowledge bases can be created and saved.

This could come in handy when machining different types of
materials, which requires different cutting parameters. You could
create one for machining Steel, Aluminum, Wood, etc...

[1] Step 5: To Create a NEW Default Knowledge Base
To create a new default knowledge base:

a. Under Machining Preferences, change the Default Knowledge Base to load to
Undefined.

Default Parameters

Default Knowledge Base : | Undefined w

Source folder for Knowledge Base:

C:AProgramD ata' M ecSaft Corparation’,

b. Select a machining operation under the Mops browser, right mouse button click
and select Save As Defaults.

c. Specify a new file name and click Save. The saved knowledge base is now set as
the default knowledge base to load under Machining Preferences and the
parameters defined in the knowledge base is used when creating new machining
operation.
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n Only one Default Knowledge base can be loaded. You can change
the default knowledge base to load before creating a new
machining operation.

Default Parameters

Default Knowledge Baze | | Jndefined -
Saource falder for Knowledge AvalableHoleMOpsiN
C:AProgramD atahb ecSoft C AvailableHoletd Dpzkd b

DefaulkB

HoleFeaturel B

KE1

kB2
kD efauitk.B

n Refer to the following section for information on selecting
default knowledge from Machining Preferences.

7.13.2 Post Process Generator ...

This utility can be used to edit and set up new post-processors to be used in RhinoCAM. The
default location of the Post File Names is selected. Pick Browse ... to select a different location.
Select a post processor from the list and click Edit to display the Post Processor Generator dialog
box.
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Post-Pracessor File Browser — hod

Past File Mame

C:AProgramD atahid ecSoft Corporation®, |

AhilityS yatems ~
AbilityS petemzdTC
Acromatic100E
At

Acurite G2

Adept

Aeratech

Bhha

AllenBradiey

AMCE

Anilarm F300mk,
Anilarm S000M
Anilam-Cruzader M
Anilamn

Anilarn 3000k
Anilarmd200T
Animatics

APT CLS LK

BAPT CLS

AutoGray

Awiorm Precizion CHC
B T-ATC-AZMC

A EATCAZMC_MHK
B E-ATC

S -Fouter

AL

Az Code W

Select Post Processor to Edit:

Edit Cloze Help

Dialog Box: Post Process Generator

7.13.3 Exportto VCP

You can use this utility to export the current RhinoCAM *.3dm part file (*.3dm) to a Visual CADCAM
part file (*.vcp) retaining all part geometry and existing toolpath operation definitions.

TURN | M3 Program Simulate o || @
@ Lathe ':Ej Stock * o™ WorkZero 3 - G-Code Editor/Analyzer ...
o= | . . —
¥ Post | @@ Align Uj; Turning ~ & Post Processor Generator ...
[D Part = 3= Material U} Holes -

Setup Stock Machining Operations Explode Cabinet Design ..
= [[L hﬂachining.lc-b Export to VCP L\}

[ P SR

Export RhinoCAM Parts Files to Visual CADCAM *.VCP Files
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Creating Turning Operations
The section details all of the Turning operation types that can be created in TURN Module.

8.1 Roughing

@ This is the RhinoCAM TURN Module’s principal method of ~ DepthiCut  Total Cut Depth
= roughing, in which the material is roughed out in multiple T_l_—\
Roughing  cuts. This type of machining is very efficient for removing [
large volumes of material, and is typically performed with —

a large radius tool. Roughing is typically followed by finishing toolpaths.

Both part and stock geometry are used to determine the regions that

can be safely machined. Roughing can be of 3 types: OD Roughing, ID Turn Roughing Operation
Roughing, and Front Facing (Face Roughing).

1] Turn Roughing Examples

OD Roughing Toolpath Example ID Roughing Toolpath Example Face Roughing Toolpath Example

1] Turn Roughing Menu Item

The Turn Roughing toolpath method is invoked by selecting the Program tab, clicking on
the Turning button in the Machining Browser and selecting the Roughing operation.
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TURN | 'f3 Program Simulate & & @

@ Lathe ‘:,E) Stock - ‘. Work Zero 3§ -

i Post \E Align Ei Turningl* e

[D Part ~ §= Material @ @ i i @ -
Setup Stock -l_'l -l_-l Groove Gr.;..;.lv I I
Roughing Finizhing FoLah EFinish Fallow Curve
Bl Machining Job
@ Machine - Lathe llm @  Create Turn Roughing
i Post-Fanuc Threadin B Operation =
D: Part - Defined Roughing  Turn Roughing

Turn Roughing Menu Item

[1] Dialog Box: Turn Roughing

The toolpath generated depends on user-defined parameters. The various parameters
that you can set can be seen in the dialog box that is invoked when you choose the Turn
Roughing operation. This dialog box is shown below.

This dialog has six tabs. Each tab defines a set of parameters that you can specify. The
sections below describe them in detail.
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Turn Roughing >
Toal Feeds & Speeds [alabal Parameters
Turm Roughing Entry/E st Clearance Geometry

Cut Pattern Type
(®) Linear Cuts () Dffset Cuts

Cut Pattern
Cutk Direction

[ 1ZigZag
(® Pozitive () Megative

[]Final Cleanup Pass

Top OF Cut Depth/Cut  Total Cut Depth
(®) Use Stock Model ,*r 4

() Specify n12s 2l I
Depth per Cut -

(®) Distance 00625 =

() Mum of Passes |1 =

Cancel Save Help

Dialog Box: Turn Roughing

8.1.1 Global Parameters

The following dialog allows you to set the Global Parameters for Turn Roughing operations. You
can set the Approach Type, Global Parameters and Cut Containment and Avoid Sections via this
property page.

[T] Dialog Box: Global Parameters tab, Turn Roughing
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Turn Roughing >
Turn Roughing Erkry/E wit Clearance Geamnetry
Tool Feeds & Speeds Global Parameters
Approach Tvpe | Duter Diameter '

Global Parameters

Tolerance: |0.001 -2

Stock: (001 =2

Cut Containment

[ ] 5elect containment Start & End points

Start # L = Start 2 L =
Endix - EndZ U - "
Avoid Sechions
#  Selected Avaid Section(z]
£ >

7<Remove Active X Remove sl | [y Select Section

Caricel Save Help

Dialog Box: Global Parameters tab, Turn Roughing

[ Approach Type

Approach Type
Allows user to choose between Outer Diameter (OD), Front Facing and Inner Diameter
(ID). The toolpaths are generated for the selected approach types.

In rouging and finishing operations, for tools with OD orientation, the approach type
can be set to Outer Diameter or Front Facing. For tools with ID orientation, the
approach type is automatically set to Inner Diameter.

Global Parameters section allows you to set the tolerance value to be used in
machining. A uniform thickness or stock that needs to be left around the part can be
specified here.
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Tolerance
This is the allowable deviation from the actual part geometry plus the Stock layer (if
any).

Stock (Roughing Operations Only)

This is the layer of material that will remain around the part after the toolpath is
completed. Generally Roughing operations leave a thin layer of stock, unlike finishing
operations where this value is usually set to zero.

1] Cut Containment

This allows you to select an area to contain the toolpath. This is useful in cases where a
section of the part needs to be machined. This is done by selecting the check box for
Select containment Start & End points.

Cut Containment

[¥] Select containment Start & End points

Stat X U = Stat 7 U = @
End ¥ 2 = End Z -2 =

Cut Containment

You can either input the X and Z coordinate values that represent 2 corners of a
containment rectangle or use the pick option to graphically select 2 corners of a
rectangle for containment.

L You can use the object snap tools from the status bar to snap to
points on the part geometry.

[T Cut Containment Examples for Turn Roughing

A containment rectangle is displayed in the viewport.
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Cut Containment Examples for Turn Roughing

Cut Containment Examples for Turn Roughing

If containment is not specified, the roughing toolpath is generated for the turn part
geometry based on the approach type and the defined stock geometry.

Turn Roughing Example without Cut Containment

1] Avoid Sections

This allows user to select areas to be excluded from the turn part geometry for
toolpath computation. This is done by selecting 2 points on the part geometry. Aline is
inserted between the 2 selected points as avoid region and this now becomes part of
your turn part geometry. One or more avoid areas can be selected.
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(1] Defining Avoid Sections
To select an area to avoid:

From the Global Parameters tab in the Turn Operations dialog box, click Select
Section under Avoid Sections and pick 2 points on the part geometry. The
selection is now displayed under avoid selection.

Selecting an Avoid Region from the list highlights it on the part geometry.

Avoid Sections

#  Selected fAwvoid Section(s)

Aveoid Region 1

4| 1] | F

[)‘(Hmwe ﬁa::ti'u'e] ’}( Remawve Al ”L\.@ Select Section

Avoid Sections, Global Parameters tab of Turn Operations dialog box

1] Examples for various Turn Operations

Turn Roughing and Finishing Avoid Section

|

Groove Roughing and Finishing Avoid Section
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Roughing toolpath with Avoid Section

Finishing toolpath with Avoid Section

8.1.2 Turn Roughing Options

The following dialog allows you to set Turn Roughing parameters. In this tab, parameters like the
Cut Pattern Type, Cut Pattern Direction and the Depth per cut can be specified.

[T] Dialog Box: Turn Roughing tab
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Turn Roughing >
Toal Feeds & Speeds [alabal Parameters
Turm Roughing Entry/E st Clearance Geometry

Cut Pattern Type
(®) Linear Cuts () Dffset Cuts

Cut Pattern
Cutk Direction

[ 1ZigZag
(® Pozitive () Megative

[]Final Cleanup Pass

Top OF Cut Depth/Cut  Total Cut Depth
(®) Use Stock Model ,*r 4

() Specify n12s 2l I
Depth per Cut -

(®) Distance 00625 =

() Mum of Passes |1 =

Cancel Save Help

Dialog Box: Turn Roughing tab, Turn Roughing operations

[ Cut Pattern Type

This defines the type of path that the tool will follow at each cut level. You can choose
a linear cut pattern where the tool will always traverse in linear cuts or an Offset cut
pattern where the tool will traverse in successive uniform offsets of the part shape.

Linear Cut Pattern Offset Cut Pattern

[T] Cut Direction

This can be specified as Positive, Negative or ZigZag.
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[T Final Cleanup Pass
This adds a finish pass at the end of the roughing passes.

With Final Cleanup Pass Without Final Cleanup Pass

[T Top of Cut

The top value for the cut can be either specified or determined using the internal
algorithms of TURN Module.

[ Depth per Cut

The depth per cut can be either specified as the actual depth per cut or as the number
of passes required to remove the stock material to manufacture the final part.

8.1.3 Entry/Exit

The following dialog allows you to set Entry/Exit Parameters for Turn Roughing operations. Entry
and Exit determines the way in which tool enters and leaves the part geometry. TURN Module
allows you to specify how the cutter approaches, engages, retracts and departs when starting and
stopping a cut.

[ Dialog Box: Entry/Exit tab
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Turn Roughing >

Taoal Feeds & Speeds

Ertrp/E it

[alabal Parameters

Turn Roughing Clearance Geometry

Entry  Exit
Approach Motion

Length (A1) | D0 = R{lf‘\ " pa 0L AL
Angle [44) AL Q
(®) Tangent

() Angle 0 2

Engage Mation
Length [EL] |0.02E-=2

Angle [EA)
() Tangent

(® Angle IE =

Caricel Save

Generate

Dialog Box: Entry/Exit tab, Turn Roughing operations

Help

[ Entry Tab

[T]

8.1.4 Tool

The Entry tab (shown in the dialog box above) consists of Approach and Engage. You
can set different feeds for plunge, approach, engage, cut, retract and depart moves.
The tool moves to the position above the approach point with a plunge feed, then uses
the approach feed rate for the vertical approach motion and engage feed rate for the
engage motion.

The approach can be either Tangential or at an angle to the Engage motion. This is
followed by the engage motion that can be Tangential or at an angle.
Exit Tab

Similarly the Exit motion consists of a Retract motion followed by a departure motion.
The retract motion can be either Tangential or at an angle. The departure motion can
be either Tangential or at an angle to the Retract motion.

The following dialog allows you to select the appropriate tool for the Turn Roughing operation.
The Tools in Session are listed on the left. Expanding the Tool tree will list the current operations
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assigned to that tool. The geometry parameters of the selected tool are displayed to the right.
See Create Edit Tools for more information.

[1] Dialog Box: Tool tab

Turn Roughing X

Turn Roughing E ity /E it Clearance Geometry
Tl Feeds: & Speeds Global Parameters

E‘m Tools B Tool Geometry
Diameter

2

[

=

E Tum Roughing Corner Radius

[=1

|~ TumFinishing Taper

(=]
[N}

Tip Angle

B Tool Properties
Tool Mame Diamond Insert-|
Tool #
# of Flutes

Cutcom Registe

|| —

=

Adjust Register
£-Offset
Material

[=1

Coolant Mone
Comments

B Feeds & Speeds
Spindle Speed | 300
Feed Rate 10

Edit/CreatesSelect Tool ...

Preview Tool

Canicel Save Help

Dialog Box: Tool tab, Turn Roughing operations

1] Edit/Create/Select Tool ...

If there are no Tools listed, select this button to Create a new tool. If atool is listed
and selected by default, select this button to Edit the parameters for that tool or to
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Select a different tool for the current operation.

[1T] Preview Tool

Preview Tool - Select this button to display a graphical representation of the currently
selected tool. Thisis the same Preview of the tool that you see displayed in the
Edit/Create/Select Tool dialog.

8.1.5 Feeds & Speeds

The following dialog allows you to select the appropriate Feeds & Speeds for the Turn Roughing
operation. In this tab, Spindle Parameters and Feed Rates can be specified. Speeds & Feeds can
also be loaded from a File or from the Tool.

[T] Dialog Box: Feeds & Speeds tab
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Turn Roughing >
Turn Roughing Erkry/E wit Clearance Geamnetry
Taol Feeds & Speeds Global Parameters

Spindle Parameters

[] Constant Suface Speed [C55]

Spindle Speed €l - RPM

- Tf
Max Speed 50 - FPM "
Direction wow (O Cow Df PTY
Rf
Feed Rates —_ Al
Cf
O IPR (®) IPM

Ef

Flunge [Ff] 5 = in/min
Approach [&f] |75 = ifmmin
Engage [Ef] 75 = infmin

s

Cut [CF] 10 = infmin

Retract [RF] 15 = ifrmin
Departure [Df] |15 = ifmmin

Transfer [Tf] (@) Usze Rapid () Set
2. EB4006= : nATrin

Coalant properties

Coolant | Hone e

Load from T ool

Load from File ..

Caricel Save Help

Dialog Box: Feeds & Speeds tab, Turn Roughing

[L] Spindle Parameters

Constant Surface Speed (CSS)

This is the Spindle Speed Mode. If this box is checked, the mode is set to Constant
Surface Speed (CSS). If unchecked, the mode is set to Constant Rotational Speed
(CRS).

If the Constant Surface Speed is checked, the controller would automatically calculate
and adjust the spindle speed based on the current diameter of the work-piece. If this
calculated spindle speed is greater than the maximum spindle speed specified in your
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post, the spindle speed would be reduced to the maximum speed. Referto the
Spindle section of the Post-Processor Generator to ensure your Spindle Mode is set
correctly.

Spindle Speed
his is the rotational speed of the spindle expressed in RPM.

Surface Speed
Surface speed is setin units/min when Constant Surface Speed is selected. This is only
applicable for turning inserts.

Max Speed
The maximum rotational speed of the spindle, in RPM. This is only applicable for
turning inserts.

Direction
This determines the direction of spindle rotation and can be set to Clockwise or
Counter Clockwise.

[T] Feed Rates

Feedrate can be set in Units/Min or Units/Revolution for Turning Inserts.

Plunge (Pf)
This rate is the feed before the tool starts to engage in material. This is always vertical.

Approach (Af)

This is the feedrate used that prepares the cutter just before it starts engaging into
material as it starts cutting. The approach motions are dependent on the method of
machining.

Engage (Ef)
This is the feedrate used when the tool is performing an engage move. TURN Module
sets this value to be 75% of the cutting speed.

Cut (Cf)
This is the feedrate used when the tool is cutting material

Retract (Rf)
The feedrate used when the tool is performing a retract move away from material.
TURN Module sets this also to also be 75% of the cutting speed.

Departure (Df)
The feedrate used to retract the tool from the material.

Transfer (Tf)

This is the feedrate (in Units/Min), used for Transfer motions. Select Use Rapid to set
this to the Transfer Feed value defined in the Feeds & Speeds section of the CAM
Preferences dialog.
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[ Coolant

[T]

[T]

Here you can override the Coolant that is specified by the Tool. Coolant can be set to
Flood, Mist or Through. Coolant codes are defined in the post processor generator
under Misc tab.

Load from Tool

Feeds & Speeds are defined when a tool is created using Create/Edit Tools from the
Machining Objects Browser. Selecting this button loads the Feeds & Speeds from the
tool that is selected for the current machining operation.

Load from File ...

This loads the Feeds & Speeds values from the Feeds & Speeds Table file. This will
display the Load Feeds from Table dialog box to make your selections.

[ Dialog Box: Load Feeds from Table

Selecting OK from this dialog transfers the spindle speed and cut feedrate to
the Feeds & Speeds tab. The plunge, approach, engage, retract and departure
feeds are determined using a percent of the cut feed. The percent to use for
transferring the computed cut feed can be set under Feeds & Speeds
Preferences.
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Feeds/Speeds >
Load Feeds from Table

Drata from Table

Stock Material ALUMIMNUR - 2024 w

T ool Material CAREBIDE w

Surface Speed 1600 : ft min
Feed/Toath 0.004 =

[nput ¥ ariables
Tool Diameter: | 0.5 =
# of Flutes: 2 =

b airnurn Limits for Compuition

tax Spindle Speed 14000 = RPM

bl 2= Cut Feed 200 = in/min
Computed ¥ anables

Spindle Speed 12223 > RPM

Cut Feed () 97 > infmin

Cancel Help

Dialog Box: Load Feeds from Table

[T] Data from Table

Stock Material

Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.

Tool Material

Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.

Surface Speed

Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.
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Feed/Tooth

Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.

[T] Input Variables

The input variables - Work Diameter is automatically loaded from the Stock
Radius. Based on this parameter and the Variables Limits parameters, the
program computes Spindle Speed and Cut Feedrate (Cf). measured in
Unites/Revolution. Changing the spindle speed modifies the cut feedrate.

[T] Maximum Limits for Computation

Here you can set the Max Spindle Speed and Max Cut Feed (Cf) values. Once
these two values are set, the Spindle Speed and Cut Feed calculated by this
dialog will not exceed these values even if you attempt to enter higher
values into the Computed Variables fields. To exceed these values, change
them here or you must edit the operation or tool parameters manually.

[T] Computed Variables

The variables for Spindle Speed and Cut Feed (Cf) are computed for you
based on the selections made in this dialog but will not exceed the values set
in the Maximum Limits for Computation section of the dialog. These values
are then assigned to the active toolpath operation or tool. You can override
either of these variables and the other will update automatically. Since this
dialogis a Feeds & Speeds Calculator, you cannot override both values. To do
so, you must edit the operation or tool parameters manually.

8.1.6 Clearance

The following dialog allows you to select the appropriate Clearance Geometry for the Turn
Roughing operation. In this tab, Clearance Settings and Cut Transfer parameters can be specified.
See Clearance Plane for additional information.

[T] Dialog Box: Clearance Geometry tab

© 2025 MecSoft Corporation



Creating Turning Operations

Turn Roughing >
Toaol Feeds & Speeds [Global Parameters
Turn Roughing Entry /E wit Clearance Geomety

Clearance Settings

Dist. I Clearance
i F
(®) Automatic Aps. Value
() PartMax+ Digt 029 2
= Part Stock
() Stock Max + Dist 0.25 = Max. | Max

|
—
|
|
i
i
i
[

() Absolute Walue  DE2D

Cut Transfer

) Skim
Skim Clearance [5] | 0.00751 2

Clearance

(®) Clearance Plane

Cancel Save Help

Dialog Box: Clearance Geometry tab, Turn Roughing

[T] Clearance Settings

Automatic

191

The system determines the clearance height based on the part and stock geometry.

Part Max + Dist
Uses Part maximum plus the specified distance for clearance height.

Stock Max + Dist
Uses Stock maximum plus the specified distance for clearance height. If stock

geometry does not exist, it would use the maximum height of the part geometry.

Absolute Value
Uses the specified distance for clearance height.

L For Turning operations, the User Interface for clearance settings
are automatically set for OD, ID or Face depending on the approach
type specified under global parameters.

L For Hole Machining operations, the clearance plane is normal to
the Z axis.

[1] Cut Transfer
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8.2

You can also control the transfer motions during cutting. When the cutter has finished
cutting in one region and needs to transfer to another region to begin cutting, it can
either be instructed to move to the clearance plane and then perform the transfer
motion to the next cut location or it could do a skim motion. In the skim motion, the
system automatically determines the safe height by taking into consideration the
condition of the part model and using this Skim Clearance (S) value specified as the
height to perform the transfer motions.

Finishing

@ This is one of the most commonly used machining

= processes. The part is rotated while a single point ‘
Finizhing | cutting tool is moved parallel to the axis of rotation
following the contour of the geometry. Finishing can be

done on the external surface of the part (OD, Face) as well as
internally (boring). You can define offsets so that the tool makes
multiple passes relative to the regions. Finishing is typically done
after a Roughing operation, or it can be used alone.

Turn Finishing Operation

[T] Turn Finishing Examples

OD Finishing Toolpath Example ID Finishing Toolpath Example Face Finishing Toolpath Example

1] Turn Finishing Menu Item

The Turn Finishing toolpath method is invoked by selecting the Program tab, clicking on
the Turning button in the Machining Browser and selecting the Finishing operation.
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TURM |E Program Simulate o & @

@ Lathe Q Stock * o™ Work Zero &=

5 b | @ mign [P gl -

u:] Part = = Material _gd @ il alip @
Setup Stock = -]_1 | | |1 1_|

. S Groove
Raughing Finishirg L\\,.) Roudgh Gmweﬁnigh Follamye Cuirve

=1~ Machining Job

@ Machine - Lathe Inn —}l:{— -]_ﬁ-;] Create Turn Finishing Operation

i Post-Fanuc | fhreading  Parting Off Turn Finishing
2 Part- Defined

Finishing

Turn Finishing Menu Item

[ Dialog Box: Turn Roughing

This section describes the various parameters that you can set to execute this machining
operation. The dialog that is invoked when you choose this toolpath method is shown
below:

This dialog has six tabs. Each tab defines a set of parameters that you can specify. The
sections below describe them in detail.

Turn Finishing >
Toaol Feeds & Speeds [alobal Parameters
Finizh Parameters E nitrp/E it Clearance Geometry
Cut Control
L ZigZag Total Cut Depth

=
Multiple Pazzes — Depth/Cut
+

Tatal Cut Depth: |0125 = Ei

Depth/Cut [0.0625 =

Cancel Save Help

Dialog Box: Turn Finishing
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8.21 Global Parameters

The following dialog allows you to set Global Parameters for Turn Finishing operations. You can
set the Approach Type, Global Parameters and Cut Containment and Avoid Sections via this
property page.

[1] Dialog Box: Global Parameters tab

Turn Finishing >
Finizh Parameters E ntry/E wit Clearance Geometny
Toaol Feeds & Speeds Global Parameters
Approach Type |I:Iuter Diameter V| B '

Global Parameters p—
Tolerance: |0.007 =
Stock: |0 =

Compenzation: | AUTOAMOME

Cut Containment

Select Start & End Paints

Staty (0832152 Cat 7 |2 36064 -2
End ¥ [1.24935 = EndZ [-3.2075 =2 EE
Avoid Sechions
#  Selected Awoid Sectionz]
< b3

< Remove Active X Remove &l | Ly Select Section

Cancel Save Help

Dialog Box: Global Parameters tab, Turn Finishing

[ Approach Type

Approach Type
Allows user to choose between Outer Diameter (OD), Front Facing and Inner Diameter
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(ID). The toolpaths are generated for the selected approach types.

In rouging and finishing operations, for tools with OD orientation, the approach type
can be set to Outer Diameter or Front Facing. For tools with ID orientation, the
approach type is automatically set to Inner Diameter.

Global Parameters section allows you to set the tolerance value to be used in
machining. A uniform thickness or stock that needs to be left around the part can be
specified here.

Tolerance
This is the allowable deviation from the actual part geometry plus the Stock layer (if

any).

Stock (Roughing Operations Only)

This is the layer of material that will remain around the part after the toolpath is
completed. Generally Roughing operations leave a thin layer of stock, unlike finishing
operations where this value is usually set to zero.

[T Compensation

This stands for cutter compensation. You can turn this on by selecting from the drop
down menu. The cutter compensation direction, Left or Right, is determined by the Cut
Direction (Climb or Conventional). Refer to the following section for additional
information - Cutter Compensation

[T] Cut Containment

This allows you to select an area to contain the toolpath. This is useful in cases where a
section of the part needs to be machined. This is done by selecting the check box for
Select containment Start & End points.

Cut Containment

[¥] Select containment Start & End points

Start X U = Statz U :

= EndZ -2 = &)

EndX 2

Cut Containment

You can either input the X and Z coordinate values that represent 2 corners of a
containment rectangle or use the pick option to graphically select 2 corners of a
rectangle for containment.

L You can use the object snap tools from the status bar to snap to
points on the part geometry.
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[ Cut Containment Examples for Turn Roughing

The start and end points are displayed on the part geometry. The start pointis
represented in Green color and end pointin Red.

Cut Containment Examples for Turn Finishing

The finishing toolpath is contained between start and end points and cut direction of
the toolpath is from the start to end point. The selection of start and end points can
also be used to determine the cut direction.

Cut Containment Examples for Turn Finishing

If a containment is not specified, the finishing toolpath is generated for the turn part
geometry based on the approach type and the part geometry.

Cut Containment Examples for Turn Finishing

[T] Avoid Sections

This allows user to select areas to be excluded from the turn part geometry for
toolpath computation. This is done by selecting 2 points on the part geometry. Aline is
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inserted between the 2 selected points as avoid region and this now becomes part of
your turn part geometry. One or more avoid areas can be selected.

[ Defining Avoid Sections

To select an area to avoid:

From the Global Parameters tab in the Turn Operations dialog box, click Select
Section under Avoid Sections and pick 2 points on the part geometry. The
selection is now displayed under avoid selection.

Selecting an Avoid Region from the list highlights it on the part geometry.

Avoid Sections

H  Selected Awoid Section|s)

Aweid Begion 1

4| i | F

[}(Hﬂmue .Hctive] ’}( Remaove Al ] ’t;; Select Section

Avoid Sections, Global Parameters tab of Turn Operations dialog box

11 Examples for various Turn Operations

Turn Roughing and Finishing Avoid Section

— =

Groove Roughing and Finishing Avoid Section
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Roughing toolpath with Avoid Section

Finishing toolpath with Avoid Section

8.2.2 Finishing Parameters

The following dialog allows you to set Cut Control finishing parameters for Turn Finishing
operations.

[1] Dialog Box: Finishing Parameters tab
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Turn Finishing >
Toal Feeds & Speeds [alabal Parameters
Firizh Parameters Entry/E =it Clearance Geometry
Cut Control
[ 1Zig=ag Total Cut Depth
_4—_\_\‘
[———
. S—  E—
Multiple Paszes — | DiepthiCut

+

Total Cut Depth; 0125 = _T

Depth/Cut; | 00625 =2

Canicel Save Help

Dialog Box: Global Parameters tab, Turn Finishing

[T] Cut Control

Final finishing cut can be specified in terms of the total passes of the cutter over the
stock.

Cut Control - Allows specifying multiple passes for finishing. Selecting Multiple Passes
allows user to set the Total Cut Depth and Depth/Cut.

The direction of cut can be either unidirectional or Bi-directional (Zig-Zag)

8.2.3 Entry/Exit

The following dialog allows you to set Entry/Exit Parameters for Turn Finishing operations. Entry
and Exit determines the way in which tool enters and leaves the part geometry. TURN Module
allows you to specify how the cutter approaches, engages, retracts and departs when starting and
stopping a cut.

[T] Dialog Box: Entry/Exit tab
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[T]

[T]

8.24 Tool

Turn Finishing >
Taoal Feeds & Speeds [alabal Parameters
Firizh Parameters E ity /E wit Clearance Geometny
Entry Exit
Approach Motion _
Length [4L) 0 R{lf‘\ pa P =
Arigle [44) AR Q
(®) Tangent

() Angle 0 2

Engage Mation
Length [EL] |0.06z-=2

Angle [EA)
() Tangent

(® Angle IE =

Generate

Dialog Box: Entry/Exit tab, Turn Roughing operations

Cancel Save Help

Entry Tab

The Entry tab (shown in the dialog box above) consists of Approach and Engage. You
can set different feeds for plunge, approach, engage, cut, retract and depart moves.
The tool moves to the position above the approach point with a plunge feed, then uses
the approach feed rate for the vertical approach motion and engage feed rate for the
engage motion.

The approach can be either Tangential or at an angle to the Engage motion. This is
followed by the engage motion that can be Tangential or at an angle.

Exit Tab

Similarly the Exit motion consists of a Retract motion followed by a departure motion.
The retract motion can be either Tangential or at an angle. The departure motion can
be either Tangential or at an angle to the Retract motion.

The following dialog allows you to select the appropriate tool for the Turn Finishing operation.
The Tools in Session are listed on the left. Expanding the Tool tree will list the current operations
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assigned to that tool. The geometry parameters of the selected tool are displayed to the right.
See Create Edit Tools for more information.

[1] Dialog Box: Tool tab

Turn Finishing X

Finizh Parameters E ntry/E wit Clearance Geometny
Tl Feeds: & Speeds Global Parameters

E‘m Tools B Tool Geometry
Diameter

2

[

=

E Tum Roughing Corner Radius

[=1

|~ TumFinishing Taper

(=]
[N}

Tip Angle

B Tool Properties
Tool Mame Diamond Insert-|
Tool #
# of Flutes

Cutcom Registe

|| —

=

Adjust Register
£-Offset
Material

[=1

Coolant Mone
Comments

B Feeds & Speeds
Spindle Speed | 300
Feed Rate 10

Edit/CreatesSelect Tool ...

Preview Tool

Canicel Save Help

Dialog Box: Tool tab, Turn Finishing

1] Edit/Create/Select Tool ...

If there are no Tools listed, select this button to Create a new tool. If atool is listed
and selected by default, select this button to Edit the parameters for that tool or to
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Select a different tool for the current operation.

[1T] Preview Tool

Preview Tool - Select this button to display a graphical representation of the currently
selected tool. Thisis the same Preview of the tool that you see displayed in the
Edit/Create/Select Tool dialog.

8.25 Feeds & Speeds

The following dialog allows you to select the appropriate Feeds & Speeds for the Turn Finishing
operation. In this tab, Spindle Parameters and Feed Rates can be specified. Speeds & Feeds can
also be loaded from a File or from the Tool.

[T] Dialog Box: Feeds & Speeds tab
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Turn Finishing >
Finizh Parameters E nitry/E wit Clearance Gearnety
Taol Feeds & Speeds Global Parameters

Spindle Parameters

[] Constant Suface Speed [C55]

Spindle Speed €l - RPM

- Tf
Max Speed 50 - FPM "
Direction wow (O Cow Df PTY
Rf
Feed Rates —_ Al
Cf
O IPR (®) IPM

Ef

Flunge [Ff] 5 = in/min
Approach [&f] |75 = ifmmin
Engage [Ef] 75 = infmin

s

Cut [CF] 10 = infmin

Retract [RF] 15 = ifrmin
Departure [Df] |15 = ifmmin

Transfer [Tf] (@) Usze Rapid () Set
2. EB4006= : nATrin

Coalant properties

Coolant | Hone e

Load from T ool

Load from File ..

Caricel Save Help

Dialog Box: Feeds & Speeds tab, Turn Finishing

1] Spindle Parameters

Constant Surface Speed (CSS)

This is the Spindle Speed Mode. If this box is checked, the mode is set to Constant
Surface Speed (CSS). If unchecked, the mode is set to Constant Rotational Speed
(CRS).

If the Constant Surface Speed is checked, the controller would automatically calculate
and adjust the spindle speed based on the current diameter of the work-piece. If this
calculated spindle speed is greater than the maximum spindle speed specified in your
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[T]

post, the spindle speed would be reduced to the maximum speed. Referto the
Spindle section of the Post-Processor Generator to ensure your Spindle Mode is set
correctly.

Spindle Speed
his is the rotational speed of the spindle expressed in RPM.

Surface Speed
Surface speed is setin units/min when Constant Surface Speed is selected. This is only
applicable for turning inserts.

Max Speed
The maximum rotational speed of the spindle, in RPM. This is only applicable for
turning inserts.

Direction
This determines the direction of spindle rotation and can be set to Clockwise or
Counter Clockwise.

Feed Rates

Feedrate can be set in Units/Min or Units/Revolution for Turning Inserts.

Plunge (Pf)
This rate is the feed before the tool starts to engage in material. This is always vertical.

Approach (Af)

This is the feedrate used that prepares the cutter just before it starts engaging into
material as it starts cutting. The approach motions are dependent on the method of
machining.

Engage (Ef)
This is the feedrate used when the tool is performing an engage move. TURN Module
sets this value to be 75% of the cutting speed.

Cut (Cf)
This is the feedrate used when the tool is cutting material

Retract (Rf)
The feedrate used when the tool is performing a retract move away from material.
TURN Module sets this also to also be 75% of the cutting speed.

Departure (Df)
The feedrate used to retract the tool from the material.

Transfer (Tf)

This is the feedrate (in Units/Min), used for Transfer motions. Select Use Rapid to set
this to the Transfer Feed value defined in the Feeds & Speeds section of the CAM
Preferences dialog.
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[ Coolant

Here you can override the Coolant that is specified by the Tool. Coolant can be set to
Flood, Mist or Through. Coolant codes are defined in the post processor generator
under Misc tab.

[T] Load from Tool

Feeds & Speeds are defined when a tool is created using Create/Edit Tools from the
Machining Objects Browser. Selecting this button loads the Feeds & Speeds from the
tool that is selected for the current machining operation.

[T] Load from File ...

This loads the Feeds & Speeds values from the Feeds & Speeds Table file. This will
display the Load Feeds from Table dialog box to make your selections.

[ Dialog Box: Load Feeds from Table

Selecting OK from this dialog transfers the spindle speed and cut feedrate to
the Feeds & Speeds tab. The plunge, approach, engage, retract and departure
feeds are determined using a percent of the cut feed. The percent to use for
transferring the computed cut feed can be set under Feeds & Speeds
Preferences.
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Feeds/Speeds

Load Feeds from Table

Drata from Table

Stock Material ALUMIMUER - 2024

T ool Material CAREBIDE

Surface Speed 1600 : ft min

Feed T ooth 0.004 =
[nput ¥ ariables

Tool Diameter: | 0.5 =

# of Flutes: 2 =

b airnurn Limits for Compuition

in

b ax Spindle Speed 14000

A k][] 4] ¥

b e Cut Feed 200
Computed ¥ anables

Spindle Speed 12223

Cut Feed [Cf) g7

Cancel

Dialog Box: Load Feeds from Table

[T] Data from Table

Stock Material
Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.

Tool Material
Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.

Surface Speed
Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.

RPH

ifrmin

RPH

inmir

Help
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8.2.6 Clearance

[T]

[T]

[T]

Feed/Tooth

Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.

Input Variables

The input variables - Work Diameter is automatically loaded from the Stock
Radius. Based on this parameter and the Variables Limits parameters, the
program computes Spindle Speed and Cut Feedrate (Cf). measured in
Unites/Revolution. Changing the spindle speed modifies the cut feedrate.

Maximum Limits for Computation

Here you can set the Max Spindle Speed and Max Cut Feed (Cf) values. Once
these two values are set, the Spindle Speed and Cut Feed calculated by this
dialog will not exceed these values even if you attempt to enter higher
values into the Computed Variables fields. To exceed these values, change
them here or you must edit the operation or tool parameters manually.

Computed Variables

The variables for Spindle Speed and Cut Feed (Cf) are computed for you
based on the selections made in this dialog but will not exceed the values set
in the Maximum Limits for Computation section of the dialog. These values
are then assigned to the active toolpath operation or tool. You can override
either of these variables and the other will update automatically. Since this
dialogis a Feeds & Speeds Calculator, you cannot override both values. To do
so, you must edit the operation or tool parameters manually.

The following dialog allows you to select the appropriate Clearance Geometry for the Turn
Finishing operation. In this tab, Clearance Settings and Cut Transfer parameters can be specified.
See Clearance Plane for additional information.

[T] Dialog Box: Clearance Geometry tab
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Turn Finishing >
Toaol Feeds & Speeds [Global Parameters
Finizh Parameters Entry/E wit Clearance Geometry

Clearance Settings

Dist. I Clearance
i F
(®) Automatic Aps. Value
() PartMax+ Digt 029 2
= Part Stock
() Stock Max + Dist 0.25 = Max. | Max
() Absolute Value 0e2s 2 — J‘ ''''''''''' J
Cut Transfer

@ Skim Clearance

Skim Clearance (5] |0.0078 =
() Clearance Plane |

Cancel Save Help

Dialog Box: Clearance Geometry tab, Turn Finishing

[ Clearance Settings
Automatic
The system determines the clearance height based on the part and stock geometry.

Part Max + Dist
Uses Part maximum plus the specified distance for clearance height.

Stock Max + Dist
Uses Stock maximum plus the specified distance for clearance height. If stock
geometry does not exist, it would use the maximum height of the part geometry.

Absolute Value
Uses the specified distance for clearance height.

L For Turning operations, the User Interface for clearance settings
are automatically set for OD, ID or Face depending on the approach
type specified under global parameters.

L For Hole Machining operations, the clearance plane is normal to
the Z axis.

[1] Cut Transfer
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You can also control the transfer motions during cutting. When the cutter has finished
cutting in one region and needs to transfer to another region to begin cutting, it can
either be instructed to move to the clearance plane and then perform the transfer
motion to the next cut location or it could do a skim motion. In the skim motion, the
system automatically determines the safe height by taking into consideration the
condition of the part model and using this Skim Clearance (S) value specified as the
height to perform the transfer motions.

8.3 Groove Roughing

i This operation is performed to machine grooves in
A H multiple cuts on the part. This roughing operation
o R uah provides user the control to set the step down and step

over and choose the cut direction.

Both part and stock geometry are used to determine the regions that
can be safely machined. Groove Roughing can be of 3 types: OD
Groove Roughing, ID Groove Roughing, and Face Groove Roughing.
The grooves are typically used to slide/fit one part into another to Groove Roughing
obtain the required assembly.

1] Turn Groove Roughing Examples

HO®

OD Groove ID Groove Face Groove

1] Turn Groove Roughing Menu Item

The Groove Roughing toolpath method is invoked by selecting the Program tab, clicking
on the Turning button in the Machining Browser and selecting the Groove Roughing
operation.
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TURN [T Program Simulate o & @

@ Lathe \2) Stock ~  w™ WorkZero 3% -
@ Post \E Align Ei Turning | ™| & -

U] Part = I= Material @ @ il i @ -
Set Stock B = H 1 =
Ftup ek ; P Groove Groove
Roughing Finishing h Finish Follow Curve
-}~ Machining Job [s
@ Machine - Lathe llm —|.I'.|_ fi Create Turn Groove Roughing
% Post- Fanuc Threading  Parting Off Grmlvel _?PE'E’“':'” N
D:] Part - Defined Fough WM Lroove Rougning

Turn Groove Roughing Menu Item

[T Dialog Box: Turn Groove Roughing

This section describes the various parameters that you can set to execute this machining
operation. The dialog that is invoked when you choose this toolpath method is shown
below:

This dialog has six tabs. Each tab defines a set of parameters that you can specify. The
sections below describe them in detail.
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Turn Groove Roughing >

Tool Global Parameters Foughing  Enty/Exit  Clearance Geometry  Feeds & Speeds

Cut Direction: | Bi-Directional

Top OF Cut Overlap
(®) Usze Stock Model

O Specify n12s  a|fiy  Distanes 00825 2

Step Ower
= Total Cut
(®) % Tool Diameter 80 = Width
=
() Distance na = ++ Step/Cut

() Mumber of Steps

Firzt Plunge Depth: {00125 = H

Step Dowvwn

EEIEN

Mest Plunge Depth: {0125 =

Caricel Save Help

Dialog Box: Turn Groove Roughing

8.3.1 Global Parameters

The following dialog allows you to set Global Parameters for Turn Groove Roughing operations.

You can set the Approach Type, Global Parameters and Cut Containment and Avoid Sections via
this property page.

[ Dialog Box: Global Parameters tab

© 2025 Mec Soft Corporation



212 RhinoCAM-TURN 2025 Reference

Turn Groove Roughing

et

Tool Global Parameters Roughing  Ent/Exit Clearance Geornetry - Feeds & Speeds

&pproach Tvpe | Outer Diameter

Global Parameters

Tolerance: |0.007 =

Stock:; IE = " ]

Cut Containment

-

=5 —

Select Start & End Points
Startx, (O = Start Z U =
End x [0 = EndZ |0 = RE
Avoid Sections
#  Selected Avoid Section(z)
< >

> Remove Active| | 2% Flemaove &l [-\.E Select Section

Canicel Save Help

Dialog Box: Global Parameters tab, Turn Groove Roughing

[T Approach Type

Approach Type

Allows user to choose between Outer Diameter (OD), Front Facing and Inner Diameter
(ID). The toolpaths are generated for the selected approach types.

In rouging and finishing operations, for tools with OD orientation, the approach type
can be set to Outer Diameter or Front Facing. For tools with ID orientation, the
approach type is automatically set to Inner Diameter.

Global Parameters section allows you to set the tolerance value to be used in

machining. A uniform thickness or stock that needs to be left around the part can be
specified here.
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Tolerance
This is the allowable deviation from the actual part geometry plus the Stock layer (if
any).

Stock (Roughing Operations Only)

This is the layer of material that will remain around the part after the toolpath is
completed. Generally Roughing operations leave a thin layer of stock, unlike finishing
operations where this value is usually set to zero.

1] Cut Containment

This allows you to select an area to contain the toolpath. This is useful in cases where a
section of the part needs to be machined. This is done by selecting the check box for
Select containment Start & End points.

Cut Containment

[¥] Select containment Start & End points

Stat X U = Stat 7 U = @
End ¥ 2 = End Z -2 =

Cut Containment

You can either input the X and Z coordinate values that represent 2 corners of a
containment rectangle or use the pick option to graphically select 2 corners of a
rectangle for containment.

L You can use the object snap tools from the status bar to snap to
points on the part geometry.

[T Cut Containment Examples for Turn Groove Roughing

The start and end points are displayed on the part geometry. The start point is
represented in Green color and end pointin Red.

Cut Containment Examples for Turn Groove Roughing

The groove roughing toolpath is generated between start and end points.
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]

Cut Containment Examples for Turn Groove Roughing

The start and end points are also used to determine the cut direction when cut
direction is set to Uni-Directional under the Roughing tab.

Avoid Sections

This allows user to select areas to be excluded from the turn part geometry for
toolpath computation. This is done by selecting 2 points on the part geometry. Aline is
inserted between the 2 selected points as avoid region and this now becomes part of
your turn part geometry. One or more avoid areas can be selected.

[T] Defining Avoid Sections
To select an area to avoid:

From the Global Parameters tab in the Turn Operations dialog box, click Select
Section under Avoid Sections and pick 2 points on the part geometry. The
selection is now displayed under avoid selection.

Selecting an Avoid Region from the list highlights it on the part geometry.

Avoid Sections

H  Selected Awoid Section|s)

4| i | F

[)‘( Femave .Pu:ti\re] ’}( Remaove Al ] ’t;; Select Sf.:diun

Avoid Sections, Global Parameters tab of Turn Operations dialog box

1] Examples for various Turn Operations
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Turn Roughing and Finishing Avoid Section

—i1

N - —

Groove Roughing and Finishing Avoid Section

Roughing toolpath with Avoid Section

Finishing toolpath with Avoid Section

8.3.2 Roughing Parameters

In this tab, parameters like the Cut Direction, Step Over and Step Down can be specified for Turn
Groove Roughing operations.

[T Dialog Box: Roughing tab
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Turn Groove Roughing >

Tool Global Parameters Foughing  Enty/Exit  Clearance Geometry  Feeds & Speeds

Cut Direction: | Bi-Directional

Top OF Cut Overlap
(®) Usze Stock Model

O Specify n12s  a|fiy  Distanes 00825 2

Step Ower
= Total Cut
(®) % Tool Diameter 80 = Width
=
() Distance na = ++ Step/Cut

A —

.3

() Mumber of Steps

4

Step Dowvwn
Firzt Plunge Depth: {00125 =

il

Mext Plunge Depth: {0125

Cancel Save Help

Dialog Box: Roughing tab, Turn Groove Roughing

LU Cut Direction

This can be either Bi-Direction or Uni-Directional. Bi-Directional cuts start at the center
of the groove and works its way in both directions towards the start and end points.
Uni-Directional cuts start from the start point and works its way towards the end point
of the groove feature. When using Bi-Directional, an Overlap distance parameter can

be specified.
Total Cut —|<—>| Total Cut
i Width
Width _’ -
+H+ Step/Cut +H+ Step.ﬂ:ut
Bi-Directional Uni-Directional

[ Top of Cut

This tells the system where to begin cutting. Select Use Stock Model to allow the
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8.3.3

system to determine this location based on the Stock. Select Specify and then enter a
value to locate where to begin cutting.

@ You can select the Pick button and then select a point on your part for the top of
cut. It's distance will calculated and entered into the Distance field.

[T Overlap
With Cut Direction set to Bi-Directional, you can also specify an Overlap Distance.
Enter a value in the Distance field.

[ Step Over
This allows you to specify the spacing between groove cuts. You can set this to one of
the following: % Tool Diameter: Enter the percentage of the groove tool to use.
Distance: Enter the step over distance. Number of Steps: Enter the total number of
steps to use.

[T] Step Down
This allows you to define the depth between the cut levels for the roughing operation.
You can specify the First Plunge Depth and the Next Plunge Depth for subsequent
levels. These are set as a specified distance.

Entry/Exit

The following dialog allows you to set Entry/Exit parameters for Groove Roughing operations.
Entry and Exit determines the way in which tool enters and leaves the part geometry. TURN
Module allows you to specify how the cutter approaches, engages, retracts and departs when
starting and stopping a cut.

[T] Dialog Box: Entry/Exit tab
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Turn Groove Roughing >

Tool Global Parameters  Roughing  Entiy/Exit  Clearance Geomety  Feeds & Speeds

Entry  Exit
Approach Motion

Length [4L]

L pa 4 an AL
> [ o I
Angle [A4] =1y o,

@® Tangent :\F{JtiL/‘
S i

Engage Mation

Length [EL] |0.06z-=2

Angle [EA)
() Tangent

(® Angle E =

Ll

2N
E

Caricel Save Help

Dialog Box: Entry/Exit tab, Groove Roughing

[ Entry Tab

The Entry tab (shown in the dialog box above) consists of Approach and Engage. You
can set different feeds for plunge, approach, engage, cut, retract and depart moves.
The tool moves to the position above the approach point with a plunge feed, then uses
the approach feed rate for the vertical approach motion and engage feed rate for the
engage motion.

The approach can be either Tangential or at an angle to the Engage motion. This is
followed by the engage motion that can be Tangential or at an angle.

[T] exitTab

Similarly the Exit motion consists of a Retract motion followed by a departure motion.
The retract motion can be either Tangential or at an angle. The departure motion can
be either Tangential or at an angle to the Retract motion.

8.34 Tool

The following dialog allows you to select the appropriate tool for the Turn Groove Roughing
operation. The Tools in Session are listed on the left. Expanding the Tool tree will list the current
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operations assigned to that tool. The geometry parameters of the selected tool are displayed to

the right. See Create Edit Tools for more information.

[1] Dialog Box: Tool tab

Turn Groove Roughing

Toaol

Global Parameters  Roughing  Entr/E sit

= m Tools

. Groove [nzertl

>

Clearance Geometry  Feeds & Speeds

B Tool Geometry

[
o

Diameter

=

Corner Radius

[=1

Taper

=

Tip Angle

Tool Properties
Tool Mame Groove Insert]
Tool #

# of Flutes

Cutcom Registe

[ R L )

Adjust Register
£-Offset
Material

[ BR R pS )

Coolant Mone
Comments

Feeds & Speeds
Spindle Speed | 300
Feed Rate 10

Edit/CreatesSelect Tool ...

Preview Tool

[1T] Edit/Create/Select Tool ...

Generate

Cancel Save Help

Dialog Box: Tool tab, Turn Groove Roughing

If there are no Tools listed, select this button to Create a new tool. If atoolis listed
and selected by default, select this button to Edit the parameters for that tool or to
Select a different tool for the current operation.
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[T] Preview Tool

Preview Tool - Select this button to display a graphical representation of the currently
selected tool. This is the same Preview of the tool that you see displayed in the
Edit/Create/Select Tool dialog.

8.3.5 Feeds & Speeds

The following dialog allows you to select the appropriate Feeds & Speeds for the Turn Groove
Roughing operation. In this tab, Spindle Parameters and Feed Rates can be specified. Speeds &
Feeds can also be loaded from a File or from the Tool.

[1] Dialog Box: Feeds & Speeds tab
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Turn Groove Roughing >

Tool Global Parameters  Roughing  Enty/Exit - Clearance Geometry  Feeds & Speeds

Spindle Parameters

[] Constant Suface Speed [C55]

Spindle Speed €l - RPM

- Tf
Max Speed 50 - FPM "
Direction wow (O Cow Df PTY
Rf
Feed Rates —_ Al
Cf
O IPR (®) IPM

Ef

Flunge [Ff] 5 = in/min
Approach [&f] |75 = ifmmin
Engage [Ef] 75 = infmin

s

Cut [CF] 10 = infmin

Retract [RF] 15 = ifrmin
Departure [Df] |15 = ifmmin

Transfer [Tf] (@) Usze Rapid () Set
2. EB4006= : nATrin

Coalant properties

Coolant | Hone e

Load from T ool

Load from File ..

Caricel Save Help

Dialog Box: Feeds & Speeds tab, Turn Groove Roughing

[L] Spindle Parameters

Constant Surface Speed (CSS)

This is the Spindle Speed Mode. If this box is checked, the mode is set to Constant
Surface Speed (CSS). If unchecked, the mode is set to Constant Rotational Speed
(CRS).

If the Constant Surface Speed is checked, the controller would automatically calculate
and adjust the spindle speed based on the current diameter of the work-piece. If this
calculated spindle speed is greater than the maximum spindle speed specified in your
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[T]

post, the spindle speed would be reduced to the maximum speed. Referto the
Spindle section of the Post-Processor Generator to ensure your Spindle Mode is set
correctly.

Spindle Speed
his is the rotational speed of the spindle expressed in RPM.

Surface Speed
Surface speed is setin units/min when Constant Surface Speed is selected. This is only
applicable for turning inserts.

Max Speed
The maximum rotational speed of the spindle, in RPM. This is only applicable for
turning inserts.

Direction
This determines the direction of spindle rotation and can be set to Clockwise or
Counter Clockwise.

Feed Rates

Feedrate can be set in Units/Min or Units/Revolution for Turning Inserts.

Plunge (Pf)
This rate is the feed before the tool starts to engage in material. This is always vertical.

Approach (Af)

This is the feedrate used that prepares the cutter just before it starts engaging into
material as it starts cutting. The approach motions are dependent on the method of
machining.

Engage (Ef)
This is the feedrate used when the tool is performing an engage move. TURN Module
sets this value to be 75% of the cutting speed.

Cut (Cf)
This is the feedrate used when the tool is cutting material

Retract (Rf)
The feedrate used when the tool is performing a retract move away from material.
TURN Module sets this also to also be 75% of the cutting speed.

Departure (Df)
The feedrate used to retract the tool from the material.

Transfer (Tf)

This is the feedrate (in Units/Min), used for Transfer motions. Select Use Rapid to set
this to the Transfer Feed value defined in the Feeds & Speeds section of the CAM
Preferences dialog.
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[ Coolant

Here you can override the Coolant that is specified by the Tool. Coolant can be set to
Flood, Mist or Through. Coolant codes are defined in the post processor generator
under Misc tab.

[T] Load from Tool

Feeds & Speeds are defined when a tool is created using Create/Edit Tools from the
Machining Objects Browser. Selecting this button loads the Feeds & Speeds from the
tool that is selected for the current machining operation.

[T] Load from File ...

This loads the Feeds & Speeds values from the Feeds & Speeds Table file. This will
display the Load Feeds from Table dialog box to make your selections.

[ Dialog Box: Load Feeds from Table

Selecting OK from this dialog transfers the spindle speed and cut feedrate to
the Feeds & Speeds tab. The plunge, approach, engage, retract and departure
feeds are determined using a percent of the cut feed. The percent to use for
transferring the computed cut feed can be set under Feeds & Speeds
Preferences.
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Feeds/Speeds

Load Feeds from Table

Drata from Table

Stock Material ALUMIMUER - 2024

T ool Material CAREBIDE

Surface Speed 1600 : ft min

Feed T ooth 0.004 =
[nput ¥ ariables

Tool Diameter: | 0.5 =

# of Flutes: 2 =

b airnurn Limits for Compuition

in

b ax Spindle Speed 14000

A k][] 4] ¥

b e Cut Feed 200
Computed ¥ anables

Spindle Speed 12223

Cut Feed [Cf) g7

Cancel

Dialog Box: Load Feeds from Table

[T] Data from Table

Stock Material
Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.

Tool Material
Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.

Surface Speed
Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.

RPH

ifrmin

RPH

inmir

Help
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Feed/Tooth

Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.

[T] Input Variables

The input variables - Work Diameter is automatically loaded from the Stock
Radius. Based on this parameter and the Variables Limits parameters, the
program computes Spindle Speed and Cut Feedrate (Cf). measured in
Unites/Revolution. Changing the spindle speed modifies the cut feedrate.

[T] Maximum Limits for Computation

Here you can set the Max Spindle Speed and Max Cut Feed (Cf) values. Once
these two values are set, the Spindle Speed and Cut Feed calculated by this
dialog will not exceed these values even if you attempt to enter higher
values into the Computed Variables fields. To exceed these values, change
them here or you must edit the operation or tool parameters manually.

[T] Computed Variables

The variables for Spindle Speed and Cut Feed (Cf) are computed for you
based on the selections made in this dialog but will not exceed the values set
in the Maximum Limits for Computation section of the dialog. These values
are then assigned to the active toolpath operation or tool. You can override
either of these variables and the other will update automatically. Since this
dialogis a Feeds & Speeds Calculator, you cannot override both values. To do
so, you must edit the operation or tool parameters manually.

8.3.6 Clearance

The following dialog allows you to select the appropriate Clearance Geometry for the Turn Groove
Roughing operation. In this tab, Clearance Settings and Cut Transfer parameters can be specified.
See Clearance Plane for additional information.

[T] Dialog Box: Clearance Geometry tab

© 2025 Mec Soft Corporation



226

RhinoCAM-TURN 2025 Reference

Turn Groove Roughing

ped

Tool Global Parameters  Roughing  Enty/Exit Clearance Geornetry  Feeds & Speeds

Clearance Settings

Dist. I Clearance
i F
(®) Automatic Aps. Value
() PartMax+ Digt 029 2
= Part Stock
() Stock Max + Dist 0.25 = Max | Max

() Absolute Walue  DE2D

1k

Cut Transfer
@ Skim Clearance
Skim Clearance (5] |0.0078 =
() Clearance Plane |
Caricel Save Help

Dialog Box: Clearance Geometry tab, Turn Groove Roughing

[ Clearance Settings

Automatic

The system determines the clearance height based on the part and stock geometry.

Part Max + Dist

Uses Part maximum plus the specified distance for clearance height.

Stock Max + Dist

Uses Stock maximum plus the specified distance for clearance height. If stock
geometry does not exist, it would use the maximum height of the part geometry.

Absolute Value

Uses the specified distance for clearance height.

L For Turning operations, the User Interface for clearance settings
are automatically set for OD, ID or Face depending on the approach
type specified under global parameters.

L ForHole Machining operations, the clearance plane is normal to
the Z axis.

[T] Cut Transfer
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You can also control the transfer motions during cutting. When the cutter has finished
cutting in one region and needs to transfer to another region to begin cutting, it can
either be instructed to move to the clearance plane and then perform the transfer
motion to the next cut location or it could do a skim motion. In the skim motion, the
system automatically determines the safe height by taking into consideration the
condition of the part model and using this Skim Clearance (S) value specified as the
height to perform the transfer motions.

8.4 Groove Finishing

i This operation is used to finish the grooves. This
H operation is performed after the Groove Roughing
BrO0YE s operation. Groove Finishing can be of 3 types: OD, ID,

and Front Facing. —_— e
Turning Operations

1] Turn Groove Finishing Examples

Groove Finishing

AO®

OD Groove ID Groove Face Groove

[ Turn Groove Finishing Menu Item

The Groove Finishing toolpath method is invoked by selecting the Program tab, clicking
on the Turning button in the Machining Browser and selecting the Groove Finishing
operation.

Program Simulate ] ﬁ T {:‘E}’ ﬁ

@ Lathe Q Stock * o™ Work Zero &

i Post @ Align Ei Turning | 7| 5 =

m Part =~ §= Material

= @ A A g
Setup Stock '}_1 H H H 1_|

. N e
Roughing Finizhirg raav%wqh Gmweﬁnigh Fallowy Curve

=}, Machining Job

‘ Machine - Lathg m '}ﬂ{‘ -Iﬂi- Create Turn Groove Finishing

f% Post- Fanuc Threading  Parting O Operation
b Part - Defined GmweFinish Turn Groove Finishing
Turn Groove Finishing Menu Item
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[T] Dialog Box: Turn Groove Finishing

This section describes the various parameters that you can set to execute this machining
operation. The dialog that is invoked when you choose this toolpath method is shown
below:

This dialog has six tabs. Each tab defines a set of parameters that you can specify. The
sections below describe them in detail.

Turn Groove Finishing >
Tool Feeds & Speeds Global Parameters
Finizhing Parameters E ritrpE wit Clearance Geometry
Cut Contral

Stepover Control

Wi
Multiple: Cuts Total Cut Width

|
U ZigZan _|!, —+H+— StepiCut

Toatal Cutwfidtk: [0 = { u j‘
steprcue [0 H

Caricel Save Help

Dialog Box: Turn Groove Finishing

8.41 Global Parameters

The following dialog allows you to set Global Parameters for Groove Finishing operations. You can
set the Approach Type, Global Parameters and Cut Containment via this property page. For
grooving operations, the use needs to specify the start and end points of the groove. This is
specified under the Cut Containment.

[T] Dialog Box: Global Parameters tab
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Turn Groove Finishing >

Finizhing Parameters E nitry/E wit Clearance Geamety

Tool Feeds & Speeds Global Parameters

&pproach Type | Outer Diameter
Global Parameters H

Tolerance: |0.007 = . e —
Stock: |0 =

Compenzation: | AUTO/MOME  »

Cut Containment

Select Start & End Paintz
Startx |0 = Start Z |0 s
End = |0 = EndZ (0 = RE

Avoid Sectiong

#  Selected Avoid Section(z)

b4 >

> Remove Active| | 2% Flemaove &l [-\.E Select Section

Cancel Save Help

Dialog Box: Global Parameters tab, Turn Groove Finishing

[ Approach Type

Approach Type

229

Allows user to choose between Outer Diameter (OD), Front Facing and Inner Diameter

(ID). The toolpaths are generated for the selected approach types.

In rouging and finishing operations, for tools with OD orientation, the approach type

can be set to Outer Diameter or Front Facing. For tools with ID orientation, the
approach type is automatically set to Inner Diameter.

Global Parameters section allows you to set the tolerance value to be used in

machining. A uniform thickness or stock that needs to be left around the part can be

specified here.
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Tolerance
This is the allowable deviation from the actual part geometry plus the Stock layer (if
any).

Stock (Roughing Operations Only)

This is the layer of material that will remain around the part after the toolpath is
completed. Generally Roughing operations leave a thin layer of stock, unlike finishing
operations where this value is usually set to zero.

[ Compensation

This stands for cutter compensation. You can turn this on by selecting from the drop
down menu. The cutter compensation direction, Left or Right, is determined by the Cut
Direction (Climb or Conventional). Refer to the following section for additional
information - Cutter Compensation

1] Cut Containment

This allows you to select an area to contain the toolpath. This is useful in cases where a
section of the part needs to be machined. This is done by selecting the check box for
Select containment Start & End points.

Cut Containment

[¥] Select containment Start & End points

Stat X U = Stat 7 U = @
End ¥ 2 = End Z -2 =

Cut Containment

You can either input the X and Z coordinate values that represent 2 corners of a
containment rectangle or use the pick option to graphically select 2 corners of a
rectangle for containment.

L You can use the object snap tools from the status bar to snap to
points on the part geometry.

[T Cut Containment Examples for Turn Groove Finishing

The start and end points are displayed on the part geometry. The start point is
represented in Green color and end pointin Red.
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Cut Containment Examples for Turn Groove Finishing

The groove finishing toolpath is generated for the specified start and end points.

Cut Containment Examples for Turn Groove Finishing

The start and end points are also used to determine the Cut Direction in Groove
Finishing operation.

[T] Avoid Sections

This allows user to select areas to be excluded from the turn part geometry for
toolpath computation. This is done by selecting 2 points on the part geometry. Aline is
inserted between the 2 selected points as avoid region and this now becomes part of
your turn part geometry. One or more avoid areas can be selected.

[ Defining Avoid Sections
To select an area to avoid:

From the Global Parameters tab in the Turn Operations dialog box, click Select
Section under Avoid Sections and pick 2 points on the part geometry. The
selection is now displayed under avoid selection.

Selecting an Avoid Region from the list highlights it on the part geometry.
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Avoid Sections

H  Selected Awoid Section|s)

1| I

r.

[XRerove e (X e |3 St S

Avoid Sections, Global Parameters tab of Turn Operations dialog box

1] Examples for various Turn Operations

Turn Roughing and Finishing Avoid Section

—

Groove Roughing and Finishing Avoid Section

Roughing toolpath with Avoid Section
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Finishing toolpath with Avoid Section

8.4.2 Finishing Parameters

In this tab, parameters like the Cut Direction, Step Over and Step Down can be specified for Turn
Groove Roughing operations.

[ Dialog Box: Finishing Parameters tab

Turn Groowve Finishing >
Toaol Feeds & Speeds Global Parameters
Finizhing Parameters E ntry/E wit Clearance Geomety
Cut Control

Stepover Control
[] Multiple Cuts

Zlg-zag .:{ "H‘_ Step.-'l:ut

Tatal Cut bwfidth: { u j‘
Seprut 1 9 H

Total Cut Width

[}
3

4

L3

Caricel Save Help

Dialog Box: Finishing Parameters tab, Turn Groove Finishing

1] Cut Control

Groove finishing cut can be specified in terms of the total passes of the cutter over the
stock.

Stepover Control - Allows specifying multiple passes for groove finishing. Selecting
multiple cuts allows user to set the total cut width and step per cut. The direction of
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cut can be either unidirectional or Bi-directional (Zig-Zag) with Multiple Cuts
supported.
8.4.3 Entry/Exit

The following dialog allows you to set Entry/Exit parameters for Groove Finishing operations.
Entry and Exit determines the way in which tool enters and leaves the part geometry. TURN
Module allows you to specify how the cutter approaches, engages, retracts and departs when

starting and stopping a cut.

[1] Dialog Box: Entry/Exit tab

Turn Groowve Finishing X
Toaol Feeds & Speeds [alobal Parameters
Firizhing Pararmeters Etitr/E it Clearance Geomnety
Entry Exit
Approach Motion
. oF ‘AL
Length [AL] = 1 DA /'\;I: \E{L/"\ A, 14
Angle [24) RA EA
(®) Tangent
e L S
Engage Motion
Length (EL] |0.06Z-=
Angle [EA]
() Tangent
(®) Angle a/ =
Cancel Save Help

Dialog Box: Entry/Exit tab, Groove Finishing

[T Entry Tab

The Entry tab (shown in the dialog box above) consists of Approach and Engage. You
can set different feeds for plunge, approach, engage, cut, retract and depart moves.
The tool moves to the position above the approach point with a plunge feed, then uses
the approach feed rate for the vertical approach motion and engage feed rate for the

engage motion.
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The approach can be either Tangential or at an angle to the Engage motion. This is
followed by the engage motion that can be Tangential or at an angle.

[ exitTab

Similarly the Exit motion consists of a Retract motion followed by a departure motion.
The retract motion can be either Tangential or at an angle. The departure motion can
be either Tangential or at an angle to the Retract motion.

844 Tool

The following dialog allows you to select the appropriate Groove insert tool for the Turn Groove
Roughing operation. The Tools in Session are listed on the left. Expanding the Tool tree will list
the current operations assigned to that tool. The geometry parameters of the selected tool are
displayed to the right. See Create Edit Tools for more information.

[T] Dialog Box: Tool tab

© 2025 Mec Soft Corporation



236 RhinoCAM-TURN 2025 Reference

Turn Groove Finishing >
Finizhing Pararmeters E nitry/E wit Clearance Geamety
Taoal Feeds & Speeds Global Parameters
Elﬁ:ﬂ Tools B Tool Geometry
. Groove Inzert] Diameter 0.1
Corner Radius |0
Taper 0
Tip Angle 0
B Tool Properties
Tool Mame Groowve Insert]
Tool # 2
# of Flutes 0

Cutcom Registe
Adjust Register
£-Offset
Material

[ B S R L )

Coolant Mone
Comments

B Feeds & Speeds
Spindle Speed | 300
Feed Rate 10

Edit/Create/Select Toal ...

Prevview Tool

Generate Canicel Save Help

Dialog Box: Tool tab, Turn Groove Finishing

1] Edit/Create/Select Tool ...

If there are no Tools listed, select this button to Create a new tool. If atool is listed
and selected by default, select this button to Edit the parameters for that tool or to
Select a different tool for the current operation.

[1T] Preview Tool

Preview Tool - Select this button to display a graphical representation of the currently
selected tool. This is the same Preview of the tool that you see displayed in the
Edit/Create/Select Tool dialog.
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8.45 Feeds & Speeds

The following dialog allows you to select the appropriate Feeds & Speeds for the Turn Groove
Finishing operation. In this tab, Spindle Parameters and Feed Rates can be specified. Speeds &
Feeds can also be loaded from a File or from the Tool.

[1] Dialog Box: Feeds & Speeds tab

Turn Groowve Finishing >
Finizhing Parameters E ntry/E wit Clearance Geomety
Taal Feeds & Speed: lobal Parameters

Spindle Parameters

[ ] Constant Surface Speed [C55)

Spindle Speed &l > FPM

bax Speed 350 > FPM

Diirection ®ow (OCow

Feed Rates

O IPR @ IPM

Plunge [FF] 5 = infmin
Approach [&f] |75 = in/min
Engange [Ef] 7.5 = ifdrmin
Cut [Cf) 10 = indmin
Retract [R] 13 = infmin
Departure [Df] |15 = in/min

Transfer [TF] (@) Uze Rapid () Set
2 B4006= : nATin

Coolant properties

Coolant | Hone -

Laad fram Taoal

Load from File ..

Cancel Save Help

Dialog Box: Feeds & Speeds tab, Turn Groove Finishing

[T] Spindle Parameters
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[T]

Constant Surface Speed (CSS)

This is the Spindle Speed Mode. If this box is checked, the mode is set to Constant
Surface Speed (CSS). If unchecked, the mode is set to Constant Rotational Speed
(CRS).

If the Constant Surface Speed is checked, the controller would automatically calculate
and adjust the spindle speed based on the current diameter of the work-piece. If this
calculated spindle speed is greater than the maximum spindle speed specified in your
post, the spindle speed would be reduced to the maximum speed. Referto the
Spindle section of the Post-Processor Generator to ensure your Spindle Mode is set
correctly.

Spindle Speed
his is the rotational speed of the spindle expressed in RPM.

Surface Speed
Surface speed is set in units/min when Constant Surface Speed is selected. This is only
applicable for turning inserts.

Max Speed
The maximum rotational speed of the spindle, in RPM. This is only applicable for
turning inserts.

Direction
This determines the direction of spindle rotation and can be set to Clockwise or
Counter Clockwise.

Feed Rates

Feedrate can be set in Units/Min or Units/Revolution for Turning Inserts.

Plunge (Pf)
This rate is the feed before the tool starts to engage in material. This is always vertical.

Approach (Af)

This is the feedrate used that prepares the cutter just before it starts engaging into
material as it starts cutting. The approach motions are dependent on the method of
machining.

Engage (Ef)
This is the feedrate used when the tool is performing an engage move. TURN Module
sets this value to be 75% of the cutting speed.

Cut (Cf)
This is the feedrate used when the tool is cutting material

Retract (Rf)
The feedrate used when the tool is performing a retract move away from material.
TURN Module sets this also to also be 75% of the cutting speed.

Departure (Df)
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The feedrate used to retract the tool from the material.

Transfer (Tf)

This is the feedrate (in Units/Min), used for Transfer motions. Select Use Rapid to set
this to the Transfer Feed value defined in the Feeds & Speeds section of the CAM
Preferences dialog.

[ Coolant

Here you can override the Coolant that is specified by the Tool. Coolant can be set to
Flood, Mist or Through. Coolant codes are defined in the post processor generator
under Misc tab.

[T] Load from Tool

Feeds & Speeds are defined when a tool is created using Create/Edit Tools from the
Machining Objects Browser. Selecting this button loads the Feeds & Speeds from the
tool that is selected for the current machining operation.

1] Load from File ...

This loads the Feeds & Speeds values from the Feeds & Speeds Table file. This will
display the Load Feeds from Table dialog box to make your selections.

[T Dialog Box: Load Feeds from Table

Selecting OK from this dialog transfers the spindle speed and cut feedrate to
the Feeds & Speeds tab. The plunge, approach, engage, retract and departure
feeds are determined using a percent of the cut feed. The percent to use for
transferring the computed cut feed can be set under Feeds & Speeds
Preferences.
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Feeds/Speeds

Load Feeds from Table

Drata from Table

Stock Material ALUMIMUER - 2024

T ool Material CAREBIDE

Surface Speed 1600 : ft min

Feed T ooth 0.004 =
[nput ¥ ariables

Tool Diameter: | 0.5 =

# of Flutes: 2 =

b airnurn Limits for Compuition

in

b ax Spindle Speed 14000

A k][] 4] ¥

b e Cut Feed 200
Computed ¥ anables

Spindle Speed 12223

Cut Feed [Cf) g7

Cancel

Dialog Box: Load Feeds from Table

[T] Data from Table

Stock Material
Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.

Tool Material
Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.

Surface Speed
Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.

RPH

ifrmin

RPH

inmir

Help

© 2025 MecSoft Corporation



Creating Turning Operations| 241

Feed/Tooth

Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.

[T] Input Variables

The input variables - Work Diameter is automatically loaded from the Stock
Radius. Based on this parameter and the Variables Limits parameters, the
program computes Spindle Speed and Cut Feedrate (Cf). measured in
Unites/Revolution. Changing the spindle speed modifies the cut feedrate.

[T] Maximum Limits for Computation

Here you can set the Max Spindle Speed and Max Cut Feed (Cf) values. Once
these two values are set, the Spindle Speed and Cut Feed calculated by this
dialog will not exceed these values even if you attempt to enter higher
values into the Computed Variables fields. To exceed these values, change
them here or you must edit the operation or tool parameters manually.

[T] Computed Variables

The variables for Spindle Speed and Cut Feed (Cf) are computed for you
based on the selections made in this dialog but will not exceed the values set
in the Maximum Limits for Computation section of the dialog. These values
are then assigned to the active toolpath operation or tool. You can override
either of these variables and the other will update automatically. Since this
dialogis a Feeds & Speeds Calculator, you cannot override both values. To do
so, you must edit the operation or tool parameters manually.

8.4.6 Clearance

The following dialog allows you to select the appropriate Clearance Geometry for the Turn Groove
Finishing operation. In this tab, Clearance Settings and Cut Transfer parameters can be specified.
See Clearance Plane for additional information.

[T] Dialog Box: Clearance Geometry tab
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Turn Groove Finishing >
Toaol Feeds & Speeds [Global Parameters
Finizhing Parameters E ritrp#E wit Clearance Geometny

Clearance Settings

Dist. I Clearance
i F
(®) Automatic Aps. Value
() PartMax+ Digt 029 2
= Part Stock
() Stock Max + Dist 0.25 = Max. | Max.

|
—
|
|
i
i
i
[

() Absolute Walue  DE2D

Cut Transfer

@ Skim Clearance
Skim Clearance (5] |0.0078 =

() Clearance Plane |

Canicel Save Help

Dialog Box: Clearance Geometry tab, Turn Groove Finishing

[T Clearance Settings
Automatic
The system determines the clearance height based on the part and stock geometry.

Part Max + Dist
Uses Part maximum plus the specified distance for clearance height.

Stock Max + Dist
Uses Stock maximum plus the specified distance for clearance height. If stock
geometry does not exist, it would use the maximum height of the part geometry.

Absolute Value
Uses the specified distance for clearance height.

L For Turning operations, the User Interface for clearance settings
are automatically set for OD, ID or Face depending on the approach
type specified under global parameters.

L' ForHole Machining operations, the clearance plane is normal to
the Z axis.

[1T] Cut Transfer
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You can also control the transfer motions during cutting. When the cutter has finished
cutting in one region and needs to transfer to another region to begin cutting, it can
either be instructed to move to the clearance plane and then perform the transfer
motion to the next cut location or it could do a skim motion. In the skim motion, the
system automatically determines the safe height by taking into consideration the
condition of the part model and using this Skim Clearance (S) value specified as the
height to perform the transfer motions.

8.5 Follow Curve

This operation is performed after the roughing

E#
operation. This is similar to finishing operation where ‘
. | W,
Fallow Curve  the toolpath follows the selected curve to obtain
better surface finish and is characterized by smaller

depth of cut to obtain tighter tolerances and better surface finish.
This method is similar to engraving in milling where the tool nose
radius compensation is not applied to the toolpath. Follow curve can
be used in OD, ID, and Front Facing operations.

Follow Curve

[1] Turn Follow Curve Example

Follow Curve Operation Toolpath Example

[T] Turn Follow Curve Menu Item

The Follow Curve toolpath method is invoked by selecting the Program tab, clicking on
the Turning button in the Machining Browser and selecting the Follow Curve operation.

TURN|“!B Program Simulate & H -8 @

@ Lathe Q Stock * W™ Work Zero &/ -

% Post n@- Align F"E -

HJ Part = §= Material —idl i ™ @
we | BAOM MH H 1S

f _— Groove
Roughing  Finishing Bough C °" Finish | Follow Curve

Setup
=~ Machining Job

@ Machine - Lathe n‘m “|.|"r

= @ Create Turn Follow Curve
Zs# Post- Fanuc Threading  Parting Off = Operation
[[@ Part- Defined Follaw Curve 1urmn Follow Curve

Flow Curve Menu Item
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[T] Dialog Box: Turn Follow Curve

This section describes the various parameters that you can set to execute this machining
operation. The dialog that is invoked when you choose this toolpath method is shown
below:

This dialog has six tabs. Each tab defines a set of parameters that you can specify. The
sections below describe them in detail.

Turn Follow Curve pod
Tool Feeds & Speeds Global Parameters
Follow Curve Parameters Entry/E =it Clearance Geometry
Cut Control
Total Cut Depth
kultiple Pazzes I_4—_4—::\\
_‘__
— \ ) DepthiCut

[ ZigZag

"
Tatal Cut Depth: (0125 (= —_
Depth/Cut [0.0625 =

Caricel Save Help

Dialog Box: Turn Follow Curve

8.5.1 Global Parameters

The following dialog allows you to set Global Parameters for Turn Follow Curve operations. You
can set the Approach Type, Global Parameters and Cut Containment via this property page.

[T] Dialog Box: Global Parameters tab
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Turn Follow Curve pod
Fallow Curve Parameters E ritry/E wit Clearance Geametry
Tool Feeds & Speeds Global Parameters
Approach Tepe |Duter Diammeter | ‘
4

_

L

Global Parameters

Tolerance: |0.007 =

Cut Containrnent
[ ] Select Start & End Paints

Startx [0
End = 0

StatZ
EndZ 0

I N
ey

L KL

Avoid Sectiong

#  Selected Avoid Section(z)

b4 >

> Remove Active| | 2% Flemaove &l [-\.E Select Section

Cancel Save Help

Dialog Box: Global Parameters tab, Turn Follow Curve

[ Approach Type

Approach Type
Allows user to choose between Outer Diameter (OD), Front Facing and Inner Diameter
(ID). The toolpaths are generated for the selected approach types.

In rouging and finishing operations, for tools with OD orientation, the approach type
can be set to Outer Diameter or Front Facing. For tools with ID orientation, the
approach type is automatically set to Inner Diameter.

Global Parameters section allows you to set the tolerance value to be used in
machining. A uniform thickness or stock that needs to be left around the part can be
specified here.
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Tolerance
This is the allowable deviation from the actual part geometry plus the Stock layer (if
any).

Stock (Roughing Operations Only)

This is the layer of material that will remain around the part after the toolpath is
completed. Generally Roughing operations leave a thin layer of stock, unlike finishing
operations where this value is usually set to zero.

1] Cut Containment

This allows you to select an area to contain the toolpath. This is useful in cases where a
section of the part needs to be machined. This is done by selecting the check box for
Select containment Start & End points.

Cut Containment

[¥] Select containment Start & End points

Stat X U = Stat 7 U = @
End ¥ 2 = End Z -2 =

Cut Containment

You can either input the X and Z coordinate values that represent 2 corners of a
containment rectangle or use the pick option to graphically select 2 corners of a
rectangle for containment.

L You can use the object snap tools from the status bar to snap to
points on the part geometry.

[T Cut Containment Examples for Turn Follow Curve

The start and end points are displayed on the part geometry. The start point is
represented in Green color and end pointin Red.
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a]

Cut Containment Examples for Turn Follow Curve

The finishing toolpath is contained between start and end points and cut direction of
the toolpath is from the start to end point. The selection of start and end points can
also be used to determine the cut direction.

Cut Containment Examples for Turn Follow Curve

If a containment is not specified, the follow curve toolpath is generated for the turn
part geometry based on the approach type and the part geometry.

Cut Containment Examples for Turn Follow Curve

[T] Avoid Sections

This allows user to select areas to be excluded from the turn part geometry for
toolpath computation. This is done by selecting 2 points on the part geometry. Aline is
inserted between the 2 selected points as avoid region and this now becomes part of
your turn part geometry. One or more avoid areas can be selected.

[T] Defining Avoid Sections
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To select an area to avoid:

From the Global Parameters tab in the Turn Operations dialog box, click Select

Section under Avoid Sections and pick 2 points on the part geometry. The

selection is now displayed under avoid selection.

Selecting an Avoid Region from the list highlights it on the part geometry.
Awoid Sections

H  Selected Awvoid Section|s)
Aveid Region 1

4| i | F

[)‘(Hﬂmue Active] ’}( Remawve Al ”[f.g Select Section

Avoid Sections, Global Parameters tab of Turn Operations dialog box

1 Examples for various Turn Operations

Turn Roughing and Finishing Avoid Section

|

Groove Roughing and Finishing Avoid Section

Roughing toolpath with Avoid Section
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Finishing toolpath with Avoid Section

8.5.2 Follow Curve Parameters

In this tab, Cut Control parameters can be specified for Turn Follow Curve operations.

[T Dialog Box: Follow Curve Parameters tab

Turn Follow Curve pod
Tool Feeds & Speeds Global Parameters
Follow Curve Parameters Entry/E =it Clearance Geometry
Cut Control

Total Cut Depth
[ ] Multiple Paszes

e
I—-‘\\\'l DepthiCut
Zig=ag 4
T

Tatal Cut Depth: 0125 2 ™

Depth/Cut 0.0B25 2

Cancel Save Help

Dialog Box: Follow Curve Parameters tab, Turn Follow Curve

[1] Cut Control

249

Final finishing cut can be specified in terms of the total passes of the cutter over the

stock.

Cut Control
Allows specifying multiple passes for follow curve operation.

Multiple Passes
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Allows user to set the Total Cut Depth and Depth/Cut. The direction of cut can be
either unidirectional or Bi-directional (Zig-Zag)

8.5.3 Entry/Exit

The following dialog allows you to set Entry/Exit parameters for Turn Follow Curve operations.
Entry and Exit determines the way in which tool enters and leaves the part geometry. TURN
Module allows you to specify how the cutter approaches, engages, retracts and departs when
starting and stopping a cut.

[1] Dialog Box: Entry/Exit tab

Turn Follow Curve pod
Toaol Feeds & Speeds [alobal Parameters
Follow Curve Parameters EritryE uit Clearance Gearnety
Entry Exit

Approach Motion
Length [aL) |OEEE = RL ANPA L
Angle (4] ‘{/‘_,_F’"‘* . g
(®) Tangent i \E{L/‘\
) Angle 1] = ﬁ. EA

Engage Motion
Length (EL] |0.06Z-=

Angle [EA]
() Tangent

(®) Angle IE =

Cancel Save Help

Dialog Box: Entry/Exit tab, Turn Follow Curve

[ Entry Tab

Approach Motion

Entry consists of an Approach and an Engage move. Approach consists of a length and
an angle. Enter avalue for Length (AL). Then for Angle (AA) you can select Tangent or
Angle. Tangent will approach the part tangent to the part surface. Angle will approach
at the angle you specify.
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8.54

[T]

Engage Motion

Entry consists of an Approach and an Engage move. Engage consists of a length and an
angle. Enter avalue for Length (EL). Then for Angle (EA) you can select Tangent or
Angle. Tangent will engage tangent to the part surface. Angle will engage at the angle
you specify.

Exit Tab

Retract Motion
Exit consists of a Retract Motion and a Departure Motion. Length (RL) is added
beginning at the last cut point.

Angle (RA)
This is the angle of the departure from the last cut point. You can select Tangent or
Angle.

Depart Motion

Departure consists of alength and an angle. Enter a value for Length (DL). Then for
Angle (DA) you can select Tangent or Angle. Tangent will depart tangent to the part
surface. Angle will depart at the angle you specify.

The following dialog allows you to select the appropriate tool for the Turn Follow Curve
operation. The Tools in Session are listed on the left. Expanding the Tool tree will list the current
operations assigned to that tool. The geometry parameters of the selected tool are displayed to
the right. See Create Edit Tools for more information.

[1] Dialog Box: Tool tab
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Turn Follow Curve

Fallow Curve Parameters

Taol

E ritry/E wit

Feeds & Speeds

Clearance Geametry
Global Parameters

B Teol Geometry

Generate

Caricel

=

Diameter

[

Corner Radius

[

Taper

=

Tip Angle
Tool Properties
Tool Mame

[

Tool &

# of Flutes

=

=

Cutcom Registe

[

Adjust Register
£-Offset
Material

Coolant
Comments
Feeds & Speeds
Spindle Speed

=

=

Feed Rate

Edit/Create/Select Toal ...

Prevview Tool

Save

Dialog Box: Tool tab, Turn Follow Curve

[1T] Edit/Create/Select Tool ...

[T]

Help

If there are no Tools listed, select this button to Create a new tool. If atool is listed
and selected by default, select this button to Edit the parameters for that tool or to

Select a different tool for the current operation.

Preview Tool

Preview Tool - Select this button to display a graphical representation of the currently
selected tool. This is the same Preview of the tool that you see displayed in the

Edit/Create/Select Tool dialog.
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8.5.5 Feeds & Speeds

The following dialog allows you to select the appropriate Feeds & Speeds for the Turn Follow
Curve operation. In this tab, Spindle Parameters and Feed Rates can be specified. Speeds &
Feeds can also be loaded from a File or from the Tool.

[1] Dialog Box: Feeds & Speeds tab

Turn Follow Curve ot
Follow Curve Parameters E rtry/E it Clearance Geametry
Taal Feeds & Speed: lobal Parameters

Spindle Parameters

[ ] Constant Surface Speed [C55)

Spindle Speed &l > FPM

bax Speed 350 > FPM

Diirection ®ow (OCow

Feed Rates

O IPR @ IPM

Plunge [FF] 5 = infmin
Approach [&f] |75 = in/min
Engange [Ef] 7.5 = ifdrmin
Cut [Cf) 10 = indmin
Retract [R] 13 = infmin
Departure [Df] |15 = in/min

Transfer [TF] (@) Uze Rapid () Set
2 B4006= : nATin

Coolant properties

Coolant | Hone -

Laad fram Taoal

Load from File ..

Cancel Save Help

Dialog Box: Feeds & Speeds tab, Turn Follow Curve

[T] Spindle Parameters
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[T]

Constant Surface Speed (CSS)

This is the Spindle Speed Mode. If this box is checked, the mode is set to Constant
Surface Speed (CSS). If unchecked, the mode is set to Constant Rotational Speed
(CRS).

If the Constant Surface Speed is checked, the controller would automatically calculate
and adjust the spindle speed based on the current diameter of the work-piece. If this
calculated spindle speed is greater than the maximum spindle speed specified in your
post, the spindle speed would be reduced to the maximum speed. Referto the
Spindle section of the Post-Processor Generator to ensure your Spindle Mode is set
correctly.

Spindle Speed
his is the rotational speed of the spindle expressed in RPM.

Surface Speed
Surface speed is set in units/min when Constant Surface Speed is selected. This is only
applicable for turning inserts.

Max Speed
The maximum rotational speed of the spindle, in RPM. This is only applicable for
turning inserts.

Direction
This determines the direction of spindle rotation and can be set to Clockwise or
Counter Clockwise.

Feed Rates

Feedrate can be set in Units/Min or Units/Revolution for Turning Inserts.

Plunge (Pf)
This rate is the feed before the tool starts to engage in material. This is always vertical.

Approach (Af)

This is the feedrate used that prepares the cutter just before it starts engaging into
material as it starts cutting. The approach motions are dependent on the method of
machining.

Engage (Ef)
This is the feedrate used when the tool is performing an engage move. TURN Module
sets this value to be 75% of the cutting speed.

Cut (Cf)
This is the feedrate used when the tool is cutting material

Retract (Rf)
The feedrate used when the tool is performing a retract move away from material.
TURN Module sets this also to also be 75% of the cutting speed.

Departure (Df)
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The feedrate used to retract the tool from the material.

Transfer (Tf)

This is the feedrate (in Units/Min), used for Transfer motions. Select Use Rapid to set
this to the Transfer Feed value defined in the Feeds & Speeds section of the CAM
Preferences dialog.

[ Coolant

Here you can override the Coolant that is specified by the Tool. Coolant can be set to
Flood, Mist or Through. Coolant codes are defined in the post processor generator
under Misc tab.

[T] Load from Tool

Feeds & Speeds are defined when a tool is created using Create/Edit Tools from the
Machining Objects Browser. Selecting this button loads the Feeds & Speeds from the
tool that is selected for the current machining operation.

1] Load from File ...

This loads the Feeds & Speeds values from the Feeds & Speeds Table file. This will
display the Load Feeds from Table dialog box to make your selections.

[T Dialog Box: Load Feeds from Table

Selecting OK from this dialog transfers the spindle speed and cut feedrate to
the Feeds & Speeds tab. The plunge, approach, engage, retract and departure
feeds are determined using a percent of the cut feed. The percent to use for
transferring the computed cut feed can be set under Feeds & Speeds
Preferences.
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Feeds/Speeds

Load Feeds from Table

Drata from Table

Stock Material ALUMIMUER - 2024

T ool Material CAREBIDE

Surface Speed 1600 : ft min

Feed T ooth 0.004 =
[nput ¥ ariables

Tool Diameter: | 0.5 =

# of Flutes: 2 =

b airnurn Limits for Compuition

in

b ax Spindle Speed 14000

A k][] 4] ¥

b e Cut Feed 200
Computed ¥ anables

Spindle Speed 12223

Cut Feed [Cf) g7

Cancel

Dialog Box: Load Feeds from Table

[T] Data from Table

Stock Material
Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.

Tool Material
Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.

Surface Speed
Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.

RPH

ifrmin

RPH

inmir

Help
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8.5.6 Clearance

[T]

[T]

[T]

Feed/Tooth

Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.

Input Variables

The input variables - Work Diameter is automatically loaded from the Stock
Radius. Based on this parameter and the Variables Limits parameters, the
program computes Spindle Speed and Cut Feedrate (Cf). measured in
Unites/Revolution. Changing the spindle speed modifies the cut feedrate.

Maximum Limits for Computation

Here you can set the Max Spindle Speed and Max Cut Feed (Cf) values. Once
these two values are set, the Spindle Speed and Cut Feed calculated by this
dialog will not exceed these values even if you attempt to enter higher
values into the Computed Variables fields. To exceed these values, change
them here or you must edit the operation or tool parameters manually.

Computed Variables

The variables for Spindle Speed and Cut Feed (Cf) are computed for you
based on the selections made in this dialog but will not exceed the values set
in the Maximum Limits for Computation section of the dialog. These values
are then assigned to the active toolpath operation or tool. You can override
either of these variables and the other will update automatically. Since this
dialogis a Feeds & Speeds Calculator, you cannot override both values. To do
so, you must edit the operation or tool parameters manually.

The following dialog allows you to select the appropriate Clearance Geometry for the Turn Follow
Curve operation. In this tab, Clearance Settings and Cut Transfer parameters can be specified.
See Clearance Plane for additional information.

[T] Dialog Box: Clearance Geometry tab
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Turn Follow Curve

Toaol Feeds & Speeds
E rtry/E wit

Follow Curve Parameters
Clearance Settings

(®) Automatic

O Part Max + Dist 025
() Stock Max + Dist 025
O sbsolute Yalue DB

Cut Transfer

(®) Skim
Skim Clearance (5] |0.0078

() Clearance Plane

Generate

1k

[Global Parameters

Clearance Geamety
Dist T
i T
— Stock
Max. |
Max.
| Clearance
i — 2 — |
Abs. Value
Clearance
Caricel Save Help

Dialog Box: Clearance Geometry tab, Turn Follow Curve

[ Clearance Settings

Automatic

The system determines the clearance height based on the part and stock geometry.

Part Max + Dist

Uses Part maximum plus the specified distance for clearance height.

Stock Max + Dist

Uses Stock maximum plus the specified distance for clearance height. If stock
geometry does not exist, it would use the maximum height of the part geometry.

Absolute Value

Uses the specified distance for clearance height.

L For Turning operations, the User Interface for clearance settings
are automatically set for OD, ID or Face depending on the approach
type specified under global parameters.

L ForHole Machining operations, the clearance plane is normal to

the Z axis.

[T] Cut Transfer
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You can also control the transfer motions during cutting. When the cutter has finished
cutting in one region and needs to transfer to another region to begin cutting, it can
either be instructed to move to the clearance plane and then perform the transfer
motion to the next cut location or it could do a skim motion. In the skim motion, the
system automatically determines the safe height by taking into consideration the
condition of the part model and using this Skim Clearance (S) value specified as the
height to perform the transfer motions.

8.6 Threading

This operation is performed to machine threads on the
nm part. Threads are used as fasteners for assembly
Threading ~ purposes. OD and ID threads can be programmed using
this method.

M Turn Threading Example Turn Threading

Threading Operation Toolpath Example

1] Turn Threading Menu Item

The Threading toolpath method is invoked by selecting the Program tab, clicking on the
Turning button in the Machining Browser and selecting the Threading operation.
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TURN | 'f3 Program Simulate & & @

@ Lathe '\:E) Stock = w™ WorkZero 3% -

2 Post \E Align Ei Turningl* e

[D Part = = Material @ @ i i @ “-
Set Stock - ! - [ 1
Etup .82 ; A fnr Groove Groove |
Raughing Finishing Roudh Finish Fallow Curve

|| Machining Job )
@ Machine - Lathe ]Jm —}I'r
i Post- Fanuc Threading  Parting Oif =
= Part - Defined
% Stock - Cylinder Stock Create Turn Thread Operation
= ‘tf- Setup 1 lnn Turn Thread

-. Work Zero Threading

Turn Threading Menu Item

[1] Dialog Box: Turn Thread

This section describes the various parameters that you can set to execute this machining
operation. The dialog that is invoked when you choose this toolpath method is shown

below:

This dialog has five tabs. Each tab defines a set of parameters that you can specify. The
sections below describe them in detail.
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Turn Thread pd

Tool Feed: & Speed: Thread Params  Thread Cut Params  Clearance Geometry

Thread Type

Type: | Outer Diameter

Thread Definition

s:.rtxi 0.25 E StartEi EE 5
nd [0.25 2 EndZ: Ev

5 Clearance; [0.05 = £ Clearance: |0.05 =

Always create thread with o taper

Dependent Parameters
Thread Length [TL]:  Major Diameter [O]; T aper Angle:
1 05 I

Thread Depth (td); |0.15 z l, .
\ TL b

Thiead Pitch (P}, |0.2 . |
Hand _ -

(®) Right () Left o
1 ”

Cancel Save Help

Dialog Box: Thread Parameters tab, Turn Threading

8.6.1 Thread Parameters

The following dialog allows you to set the Thread Parameters for Turn Threading operations. You
can set the Thread Type and Thread Definition via this property page.

[ Dialog Box: Thread Parameters tab
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Turn Thread pd

Tool Feed: & Speed: Thread Params  Thread Cut Params  Clearance Geometry

Thread Type

Type: | Outer Diameter

Thread Definition

s:.rtxi 0.25 E StartEi EE 5
nd [0.25 2 EndZ: Ev

5 Clearance; [0.05 = £ Clearance: |0.05 =

Always create thread with o taper

Dependent Parameters
Thread Length [TL]:  Major Diameter [O]; T aper Angle:
1 05 I

Thread Depth (td); |0.15 z l, .
\ TL b

Thiead Pitch (P}, |0.2 . |
Hand _ -

(®) Right () Left o
1 ”

Cancel Save Help

Dialog Box: Thread Parameters tab, Turn Threading

[ Thread Type

This parameter determines the threading operation type for Inner Diameter or Outer
Diameter (i.e., internal or external threads).

[T] Thread Definition

You can define the starting and ending position of the threads either by inputting the X
and Z coordinate values for the start and end points or using the pick option to
graphically select 2 points.

e StartXZ/End XZ
This defines the Start and End of the Turn Threading operation. You can
enter the coordinate values directly use the Pick button and then select
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the start and end locations directly from the turn part profile. You can use the
object snaps available for selecting points.

e XZClearance
These fields allow you to set clearance along the X and Z axis. The Z Clearance
is applied axially to the start of the thread. The X Clearance is an arbitrary
clearance for the tool to move away from the thread.

e Always create thread with no taper
Checking this box allows you to pick points on a non-straight area of the model
and create a straight thread with no additional geometry creation. Refer to the
illustration below:

Always create thread with no taper

e Dependent Parameters
You can use the Pick button under the Thread Definition section to select
the thread start and end points. Once defined, the system automatically
determines the Thread Length (TL), Major Diameter (D) and Taper Angle from
the part model.

e Thread Depth (tp) and Thread Pitch (P)
These allow you to define the Thread Depth and Pitch manually.

e Hand
The type of threads to be generated (Right Handed / Left Handed)

8.6.2 Thread Cut Parameters

This tab allows user to set the Depth parameters, Thread Cycle type and its parameters.

N Dialog Box: Thread Cut Parameters tab
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[T]

[T]

Turn Thread >

Tool Feed: & Speed: Thread Farams Thread Cut Params  Clearance Geometry

Depth Parameters

First Pazs Cut 0.125 =
# of Spring Cuts; 1 =
G-Code Type
(®) Automatic [G71,G7E () Single Block, [G32.G33)
() Double Block [Fanuc G7E] () Box Cycle Passes [G92)
In-Feed Type

(®) Constant cut wolume / One edge

() Constant cut volume / Both edges i

(") Constant cut depth # One edge

(") Constant cut depth / Eoth edges {

G7E Parameters
Minirnurn Cut 0 - Firizh T
Pullout Value (0~ |0 2 Alowance: L7
3.9) —

[aenerate Caricel Save

Dialog Box: Thread Cut Parameters tab, Turn Thread

Depth Parameters

First Pass Cut

Enter the thread depth for the First Cut Pass. The tool will make one First Cut Pass
along the length of the thread at this depth.

# of Spring Cuts

Enter the total number of Spring Cuts to achieve the total thread depth. The tool will
make one complete Spring Cut along the length of the thread and then repeat the
Spring Cut the number of times specified. The depth of each Spring Cut is calculated
automatically.

G-Code Type

The following types of threading cycles are supported:
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Automatic (G71,G76)

Pick this option to choose the Automatic (G71,G76) g-code type. This is a repetitive
threading cycle. With this selection, the In-Feed Type section and the G76 Parameters
section of this dialog are activated.

Single Block (G32,G33)

Pick this option to choose the Single Block (G32,G33) g-code type. This is a single pass
threading cycle.

Double Block (Fanuc G76)

Pick this option to choose the Double Block (Fanuc G76) g-code type. Thisis a double
pass threading cycle.

Box Cycle Passes (G92)

Pick this option to choose the Box Cycle Passes (G92) g-code type. This is a multiple
pass threading cycle.

[ In-Feed Type

Constant cut volume / One edge - When G-Code Type is set to Automatic (G71,G76),
select this option to perform a constant cut volume from one edge as shown.

2 ¥
N \ )

Constant cut volume / Both edges - When G-Code Type is set to Automatic (G71,G76),
select this option to perform a constant cut volume from both edges as shown in the
dialog image.

p2
"\ \-\

y
N

Constant cut depth / One edge - When G-Code Type is set to Automatic (G71,G76),
select this option to perform a constant cut depth from one edge as shown.

Pz | ‘
{\\zw

Constant cut depth / Both edges - When G-Code Type is set to Automatic (G71,G76),
select this option to perform a constant cut depth from both edges as shown.

P4 | ‘
‘\\‘ ‘\ A\
h N\ 4
b &

[1T] G76 Parameters
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Constant cut depth / Both edges - When G-Code Type is set to Automatic (G71,G76),
select this option to perform a constant cut depth from both edges as shown.

P4 |‘

A4

G76 Parameters / Pull-out Value (0-9.0) - The G76 threading cycle allows for a Pull-out
Value. Thisis the lead or pullout when exiting the thread. The value can be set
between 0and 9.9.

G76 Parameters / Finish Allowance - This is the amount of material left on the thread
before the final Finish pass.

8.6.3 Tool

The following dialog allows you to select the appropriate Thread Insert tool for the Turn Thread
operation. The Tools in Session are listed on the left. Expanding the Tool tree will list the current
operations assigned to that tool. The geometry parameters of the selected tool are displayed to
the right. See Create Edit Tools for more information.

[1] Dialog Box: Tool tab
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Turn Thread pd

Tool  Feed: & Speed:  Thread Params  Thread Cut Params  Clearance Geometry

E‘m Tools B Tool Geometry
' Thread Inzert] Diarneter 0
Corner Radius |0
Taper 0
Tip Angle 1]
B Tool Properties
Tool Mame Thread Insert1
Tool # 3
# of Flutes 0
Cutcom Registe 3
Adjust Register | 3
Z-Offset 0
Material
Coolant Mone
Comments

B Feeds & Speeds
Spindle Speed | 300
Feed Rate 10

Edit/CreatesSelect Tool ...

Preview Tool

Generate Canicel Save Help

Dialog Box: Tool tab, Turn Thread

1] Edit/Create/Select Tool ...

If there are no Tools listed, select this button to Create a new tool. If atool is listed
and selected by default, select this button to Edit the parameters for that tool or to
Select a different tool for the current operation.

[1T] Preview Tool

Preview Tool - Select this button to display a graphical representation of the currently
selected tool. This is the same Preview of the tool that you see displayed in the
Edit/Create/Select Tool dialog.
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8.6.4 Feeds & Speeds

The following dialog allows you to select the appropriate Feeds & Speeds for the Turn Thread
operation. In this tab, Spindle Parameters and Feed Rates can be specified. Speeds & Feeds can
also be loaded from a File or from the Tool.

[1] Dialog Box: Feeds & Speeds tab
Turn Thread et

Tool Feeds & Speeds  Thread Faramz  Thread Cut Params  Clearance Geometry

Spindle Parameters

] Constant Surface Speed [C55)

Spindle Speed €l - FPM

- Tf
Max Speed 50 - FPM ’
Direction @®ow (oW Df o
Rf
Feed Rates _ a
OIPR ® IPM cf g

Plunge [FF] 5 = infmin
Approach [&f) |70 = infmin
Engage [EF] 7.5 = in/min
Cut [Cf) 10 = infmin
Retract [Rf| 13 = infmin
Departure [Df |15 = infmin

Transter [TF] (@) Uze Rapid () Set
2 B4006e : A Trin

Coolant properties

Coaolant | Mone e

Laad fram Taal

Load from File ..

Cancel Save Help

Dialog Box: Feeds & Speeds tab, Turn Thread

[T] Spindle Parameters
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Constant Surface Speed (CSS)

This is the Spindle Speed Mode. If this box is checked, the mode is set to Constant
Surface Speed (CSS). If unchecked, the mode is set to Constant Rotational Speed
(CRS).

If the Constant Surface Speed is checked, the controller would automatically calculate
and adjust the spindle speed based on the current diameter of the work-piece. If this
calculated spindle speed is greater than the maximum spindle speed specified in your
post, the spindle speed would be reduced to the maximum speed. Referto the
Spindle section of the Post-Processor Generator to ensure your Spindle Mode is set
correctly.

Spindle Speed
his is the rotational speed of the spindle expressed in RPM.

Surface Speed
Surface speed is set in units/min when Constant Surface Speed is selected. This is only
applicable for turning inserts.

Max Speed
The maximum rotational speed of the spindle, in RPM. This is only applicable for
turning inserts.

Direction
This determines the direction of spindle rotation and can be set to Clockwise or
Counter Clockwise.

[T] Feed Rates

Feedrate can be set in Units/Min or Units/Revolution for Turning Inserts.

Plunge (Pf)
This rate is the feed before the tool starts to engage in material. This is always vertical.

Approach (Af)

This is the feedrate used that prepares the cutter just before it starts engaging into
material as it starts cutting. The approach motions are dependent on the method of
machining.

Engage (Ef)
This is the feedrate used when the tool is performing an engage move. TURN Module
sets this value to be 75% of the cutting speed.

Cut (Cf)
This is the feedrate used when the tool is cutting material

Retract (Rf)
The feedrate used when the tool is performing a retract move away from material.
TURN Module sets this also to also be 75% of the cutting speed.

Departure (Df)
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[T]

[T]

[T]

The feedrate used to retract the tool from the material.

Transfer (Tf)

This is the feedrate (in Units/Min), used for Transfer motions. Select Use Rapid to set
this to the Transfer Feed value defined in the Feeds & Speeds section of the CAM
Preferences dialog.

Coolant

Here you can override the Coolant that is specified by the Tool. Coolant can be set to
Flood, Mist or Through. Coolant codes are defined in the post processor generator
under Misc tab.

Load from Tool

Feeds & Speeds are defined when a tool is created using Create/Edit Tools from the
Machining Objects Browser. Selecting this button loads the Feeds & Speeds from the
tool that is selected for the current machining operation.

Load from File ...

This loads the Feeds & Speeds values from the Feeds & Speeds Table file. This will
display the Load Feeds from Table dialog box to make your selections.

[T Dialog Box: Load Feeds from Table

Selecting OK from this dialog transfers the spindle speed and cut feedrate to
the Feeds & Speeds tab. The plunge, approach, engage, retract and departure
feeds are determined using a percent of the cut feed. The percent to use for
transferring the computed cut feed can be set under Feeds & Speeds
Preferences.
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Feeds/Speeds >
Load Feeds from Table

Drata from Table

Stock Material ALUMIMNUR - 2024 w

T ool Material CAREBIDE w

Surface Speed 1600 : ft min
Feed/Toath 0.004 =

[nput ¥ ariables
Tool Diameter: | 0.5 =
# of Flutes: 2 =

b airnurn Limits for Compuition

tax Spindle Speed 14000 = RPM

bl 2= Cut Feed 200 = in/min
Computed ¥ anables

Spindle Speed 12223 > RPM

Cut Feed () 97 > infmin

Cancel Help

Dialog Box: Load Feeds from Table

[T] Data from Table

Stock Material

Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.

Tool Material

Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.

Surface Speed

Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.
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Feed/Tooth

Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.

[T] Input Variables

The input variables - Work Diameter is automatically loaded from the Stock
Radius. Based on this parameter and the Variables Limits parameters, the
program computes Spindle Speed and Cut Feedrate (Cf). measured in
Unites/Revolution. Changing the spindle speed modifies the cut feedrate.

[T] Maximum Limits for Computation

Here you can set the Max Spindle Speed and Max Cut Feed (Cf) values. Once
these two values are set, the Spindle Speed and Cut Feed calculated by this
dialog will not exceed these values even if you attempt to enter higher
values into the Computed Variables fields. To exceed these values, change
them here or you must edit the operation or tool parameters manually.

[T] Computed Variables

The variables for Spindle Speed and Cut Feed (Cf) are computed for you
based on the selections made in this dialog but will not exceed the values set
in the Maximum Limits for Computation section of the dialog. These values
are then assigned to the active toolpath operation or tool. You can override
either of these variables and the other will update automatically. Since this
dialogis a Feeds & Speeds Calculator, you cannot override both values. To do
so, you must edit the operation or tool parameters manually.

8.6.5 Clearance

The following dialog allows you to select the appropriate Clearance Geometry for the Turn Thread
operation. In this tab, Clearance Settings and Cut Transfer parameters can be specified. See
Clearance Plane for additional information.

[T] Dialog Box: Clearance Geometry tab
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Turn Thread >

Tool Feed:s & Speeds Thread Farams  Thread Cut Params  Clearance Geometny

Clearance Settings

Dist. I Clearance
i ¥
(®) Automatic Abs. Value
() Part Max + Dist 0.25 = T
= Part Stock
() Stack Max + Digt 029 2 Max. | Mz,
() sbsolute Value 0E25 2 — J‘ ''''''''''' J
Cut Transfer

® Skim Clearance

Skim Clearance [5) [|0.00781 =

() Clearance Plane

Caricel Save Help

Dialog Box: Clearance Geometry tab, Turn Thread

1] Clearance Settings

Automatic

273

The system determines the clearance height based on the part and stock geometry.

Part Max + Dist
Uses Part maximum plus the specified distance for clearance height.

Stock Max + Dist
Uses Stock maximum plus the specified distance for clearance height. If stock

geometry does not exist, it would use the maximum height of the part geometry.

Absolute Value
Uses the specified distance for clearance height.

L' For Turning operations, the User Interface for clearance settings
are automatically set for OD, ID or Face depending on the approach
type specified under global parameters.

L ForHole Machining operations, the clearance plane is normal to
the Z axis.

[1T] Cut Transfer
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You can also control the transfer motions during cutting. When the cutter has finished
cutting in one region and needs to transfer to another region to begin cutting, it can
either be instructed to move to the clearance plane and then perform the transfer
motion to the next cut location or it could do a skim motion. In the skim motion, the
system automatically determines the safe height by taking into consideration the
condition of the part model and using this Skim Clearance (S) value specified as the
height to perform the transfer motions.

8.7 Parting Off

This operation is performed to cut off the finished part
'}Kf' from the rest of the bar stock which is typically done as Start A
Parting Off | the last operation in OD.

[ Turn Parting Off Example

-

Parting Off

Turn Parting Off

1] Turn Parting Off Menu Item

The Parting Off toolpath method is invoked by selecting the Program tab, clicking on the
Turning button in the Machining Browser and selecting the Parting Off operation.
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TURN | 'f3 Program Simulate & & @

@ Lathe '\:E) Stock = w™ WorkZero 3% -

2 Post \E Align Ei Turningl* e

[D Part = #= Material @ @ i i @ a
Setup Stock —l_-l -|_1 Groove Gr-:u:ulv : i
uL Mach ob Roughing Finishirg Roudgh IE’Finish Follons Curve
=58 T achining Jo ;
@ Machine-Lathe ) W
i Post- Fanuc Threading  Parting Off -
= Part - Defined
% Stock - Cylinder Stock 1 Create Turn Parting- Off
. ] .
= t: Setup 1 —|' {_ Operatu:urj
‘. Work Zero Parting Off Turn Parting-Off

Parting off Menu Item

[T] Dialog Box: Turn Parting-Off
This section describes the various parameters that you can set to execute this machining
operation. The dialog that is invoked when you choose this toolpath method is shown
below:

This dialog has five tabs. Each tab defines a set of parameters that you can specify. The
sections below describe them in detail.
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8.71

Turn Parting-Off >

Tool Feed: & Speed: Part Off  Ent/Exit  Clearance Gearnety

R emaining Stub Badius

R: E - Start\‘ |{

i
Part-0ff Pozition
Z |0 = lf;s T
tultiple Depth | R T
. il
[ ] Multiple Depth
Peck 0 =
Peck Rectract =
Diztance: -
Dol
) Off
() Time o =
() Revalutions | [0 =
Cancel Save Help
Dialog Box: Turn Parting-Off
Part Off Parameters

The following dialog allows you to set the Part Off Parameters for Turn Part Off operations. You
can set the Remaining Stub Radius, PartOff Position, Multiple Depth and Dwell via this property
page. All the turning operations as mentioned below, except Part Off Position, can be carried on
the Outer Diameter, Inner Diameter or the Front Face of the work-piece.

[T Dialog Box: Part Off tab
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Turn Parting-Off >

Tool Feed: & Speed: Part Off  Ent/Exit  Clearance Gearnety

R emaining Stub Badius

R: | 2 Start ||
P <

Part-0FF Pagitian
Z (o = l?;s

tultiple Depth | R
[ Multiple Depth z

Peck 1] -

Peck Rectract 0 =
Distance: -

Dl

) Off
() Time o =
() Revolutions |0 =

Cancel Save Help

Dialog Box: Turn Parting-Off

[T] Remaining Stub Radius
Remaining Stub Radius (R) - This is the radius of the final part of the stock to be left
uncut during the parting operation.

[T] Part Off Position
Part-Off Position - This is the Z coordinate location for positioning the part-off location.
You can enter the coordinate value directly or select the Pick button to select the
point from your part model whose Z coordinate to use.

[ Multiple Depth

Multiple Depth - Check this box to enable Multiple Depth pecking for the part-off
operation. For Peck enter the peck depth. For Peck Retract Distance, enter the
distance that you want the tool to retract between pecks.

[1T] Dwell

Dwell - This is an optional parameter that allows you to set a machine delay (Dwell)
during the Part-Off operation. You can set this to Off (no dwell), Time (enter the
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number of seconds to Dwell) or Revolutions (enter number of revolutions to Dwell).

8.7.2 Entry/Exit

The following dialog allows you to set Entry/Exit parameters for Turn Part Off operations. Entry
and Exit determines the way in which tool enters and leaves the part geometry. TURN Module
allows you to specify how the cutter approaches, engages, retracts and departs when starting and

stopping a cut.

[T] Dialog Box: Entry/Exit tab
Turn Parting-Off

Tool Feeds & Speeds  Part Off Entw/Exit  Clearance Geomety

Entry  Exit
Approach Motion

Length [al) | MlEs 2 oL D;';H'- E'—*}A AL
Angle [AA) By A
(®) Tangent

o et e

Engage Mation
Length [EL] |0.06z-=

Angle [EA]
() Tangent

(@) Angle IE =

[enerate Cancel Save

Dialog Box: Entry/Exit tab, Turn Part Off

[ Entry Tab

Help

The Entry tab (shown in the dialog box above) consists of Approach and Engage. You
can set different feeds for plunge, approach, engage, cut, retract and depart moves.
The tool moves to the position above the approach point with a plunge feed, then uses
the approach feed rate for the vertical approach motion and engage feed rate for the

engage motion.

The approach can be either Tangential or at an angle to the Engage motion. This is
followed by the engage motion that can be Tangential or at an angle.
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[[] ExitTab

Similarly the Exit motion consists of a Retract motion followed by a departure motion.
The retract motion can be either Tangential or at an angle. The departure motion can
be either Tangential or at an angle to the Retract motion.

8.7.3 Tool

The following dialog allows you to select the appropriate insert tool for the Turn Part Off
operation. The Tools in Session are listed on the left. Expanding the Tool tree will list the current
operations assigned to that tool. The geometry parameters of the selected tool are displayed to
the right. See Create Edit Tools for more information.

(1] Dialog Box: Tool tab
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[T]

[T]

Turn Parting-Off

Tool  Feed: & Speed:  Partt Of  Ent/Exit  Clearance Geometmy

Tool #

Z-Offset
Material

Coolant

Feeds &

Tool Mame

# of Flutes
Cutcom Registe

Adjust Register

E‘m Tools B Tool Geometry
' Farting OFf Inzert] Diameter 0
Corner Radius |0
Taper 0
Tip Angle 0

B Tool Properties

[ R L )

[ BR R pS )

Maone

Comments

Speeds

Feeds & Speeds
Feeds & Speeds

Parting Off Inserd

Edit/CreatesSelect Tool ...

Preview Tool

Generate Cancel

Dialog Box: Tool tab, Turn Part Off

Edit/Create/Select Tool ...

Save

Help

If there are no Tools listed, select this button to Create a new tool. If atool is listed
and selected by default, select this button to Edit the parameters for that tool or to

Select a different tool for the current operation.

Preview Tool

Preview Tool - Select this button to display a graphical representation of the currently
selected tool. This is the same Preview of the tool that you see displayed in the

Edit/Create/Select Tool dialog.
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8.74 Feeds & Speeds

The following dialog allows you to select the appropriate Feeds & Speeds for the Turn Part Off
operation. In this tab, Spindle Parameters and Feed Rates can be specified. Speeds & Feeds can
also be loaded from a File or from the Tool.

[1] Dialog Box: Feeds & Speeds tab
Turn Parting- Off >

Tool Feeds & Speeds  Partt Off  Entw/Ext  Clearance Geaomety

Spindle Parameters

] Constant Surface Speed [C55)

Spindle Speed hsas - FPM
= Tr
Max Speed 5723 - FPM ’

Direction @®ow (oW Df o
Rf
Feed Rates _ a
® IPR () IPM cf g

Plunge [FF] 29334 = indrey
Approach [&f] | T4667 === indev
Engage [EF] 1 = inflev

Cut [CF) TABEY 2 nfrew

Retract [Rf] 11 = inTEn

Departure [Df 23334 =22 inflev

Transter [TF] (@) Uze Rapid () Set
29.334 : inATeny

Coolant properties

Coaolant | Mone e

Laad fram Taal

Load from File ..

Cancel Save Help

Dialog Box: Feeds & Speeds tab, Turn Part Off

[T] Spindle Parameters
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[T]

Constant Surface Speed (CSS)

This is the Spindle Speed Mode. If this box is checked, the mode is set to Constant
Surface Speed (CSS). If unchecked, the mode is set to Constant Rotational Speed
(CRS).

If the Constant Surface Speed is checked, the controller would automatically calculate
and adjust the spindle speed based on the current diameter of the work-piece. If this
calculated spindle speed is greater than the maximum spindle speed specified in your
post, the spindle speed would be reduced to the maximum speed. Referto the
Spindle section of the Post-Processor Generator to ensure your Spindle Mode is set
correctly.

Spindle Speed
his is the rotational speed of the spindle expressed in RPM.

Surface Speed
Surface speed is set in units/min when Constant Surface Speed is selected. This is only
applicable for turning inserts.

Max Speed
The maximum rotational speed of the spindle, in RPM. This is only applicable for
turning inserts.

Direction
This determines the direction of spindle rotation and can be set to Clockwise or
Counter Clockwise.

Feed Rates

Feedrate can be set in Units/Min or Units/Revolution for Turning Inserts.

Plunge (Pf)
This rate is the feed before the tool starts to engage in material. This is always vertical.

Approach (Af)

This is the feedrate used that prepares the cutter just before it starts engaging into
material as it starts cutting. The approach motions are dependent on the method of
machining.

Engage (Ef)
This is the feedrate used when the tool is performing an engage move. TURN Module
sets this value to be 75% of the cutting speed.

Cut (Cf)
This is the feedrate used when the tool is cutting material

Retract (Rf)
The feedrate used when the tool is performing a retract move away from material.
TURN Module sets this also to also be 75% of the cutting speed.

Departure (Df)
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The feedrate used to retract the tool from the material.

Transfer (Tf)

This is the feedrate (in Units/Min), used for Transfer motions. Select Use Rapid to set
this to the Transfer Feed value defined in the Feeds & Speeds section of the CAM
Preferences dialog.

[ Coolant

Here you can override the Coolant that is specified by the Tool. Coolant can be set to
Flood, Mist or Through. Coolant codes are defined in the post processor generator
under Misc tab.

[T] Load from Tool

Feeds & Speeds are defined when a tool is created using Create/Edit Tools from the
Machining Objects Browser. Selecting this button loads the Feeds & Speeds from the
tool that is selected for the current machining operation.

1] Load from File ...

This loads the Feeds & Speeds values from the Feeds & Speeds Table file. This will
display the Load Feeds from Table dialog box to make your selections.

[T Dialog Box: Load Feeds from Table

Selecting OK from this dialog transfers the spindle speed and cut feedrate to
the Feeds & Speeds tab. The plunge, approach, engage, retract and departure
feeds are determined using a percent of the cut feed. The percent to use for
transferring the computed cut feed can be set under Feeds & Speeds
Preferences.
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Feeds/Speeds

Load Feeds from Table

Drata from Table

Stock Material ALUMIMUER - 2024

T ool Material CAREBIDE

Surface Speed 1600 : ft min

Feed T ooth 0.004 =
[nput ¥ ariables

Tool Diameter: | 0.5 =

# of Flutes: 2 =

b airnurn Limits for Compuition

in

b ax Spindle Speed 14000

A k][] 4] ¥

b e Cut Feed 200
Computed ¥ anables

Spindle Speed 12223

Cut Feed [Cf) g7

Cancel

Dialog Box: Load Feeds from Table

[T] Data from Table

Stock Material
Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.

Tool Material
Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.

Surface Speed
Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.

RPH

ifrmin

RPH

inmir

Help
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8.7.5 Clearance

[T]

[T]

[T]

Feed/Tooth

Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.

Input Variables

The input variables - Work Diameter is automatically loaded from the Stock
Radius. Based on this parameter and the Variables Limits parameters, the
program computes Spindle Speed and Cut Feedrate (Cf). measured in
Unites/Revolution. Changing the spindle speed modifies the cut feedrate.

Maximum Limits for Computation

Here you can set the Max Spindle Speed and Max Cut Feed (Cf) values. Once
these two values are set, the Spindle Speed and Cut Feed calculated by this
dialog will not exceed these values even if you attempt to enter higher
values into the Computed Variables fields. To exceed these values, change
them here or you must edit the operation or tool parameters manually.

Computed Variables

The variables for Spindle Speed and Cut Feed (Cf) are computed for you
based on the selections made in this dialog but will not exceed the values set
in the Maximum Limits for Computation section of the dialog. These values
are then assigned to the active toolpath operation or tool. You can override
either of these variables and the other will update automatically. Since this
dialogis a Feeds & Speeds Calculator, you cannot override both values. To do
so, you must edit the operation or tool parameters manually.

The following dialog allows you to select the appropriate Clearance Geometry for the Turn Part
Off operation. In this tab, Clearance Settings and Cut Transfer parameters can be specified. See
Clearance Plane for additional information.

[T] Dialog Box: Clearance Geometry tab
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Turn Parting- Off >

Tool Feeds & Speeds Part Off  Entw/Exit  Clearance Geometrny

Clearance Settings
Dzt T

(®) Autamatic PTI_t T
i E.
() Part Max + Dist 0.25 = Max | ﬁtu ck
X W,
- Cl
() Stock Max + Dist 029 2 1_4|__e_aia-rf£-=|_ _______ J
() Abzalute Value NI Abs. Value
Cut Transfer
(®) Skim
Skim Clearance [5) [|0.00781 =
() Clearance Plane _:I
Clearance

Cancel Save Help

Dialog Box: Clearance Geometry tab, Turn Part Off

[ Clearance Settings
Automatic
The system determines the clearance height based on the part and stock geometry.

Part Max + Dist
Uses Part maximum plus the specified distance for clearance height.

Stock Max + Dist
Uses Stock maximum plus the specified distance for clearance height. If stock
geometry does not exist, it would use the maximum height of the part geometry.

Absolute Value
Uses the specified distance for clearance height.

L For Turning operations, the User Interface for clearance settings
are automatically set for OD, ID or Face depending on the approach
type specified under global parameters.

L For Hole Machining operations, the clearance plane is normal to
the Z axis.

1] Cut Transfer
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You can also control the transfer motions during cutting. When the cutter has finished
cutting in one region and needs to transfer to another region to begin cutting, it can
either be instructed to move to the clearance plane and then perform the transfer
motion to the next cut location or it could do a skim motion. In the skim motion, the
system automatically determines the safe height by taking into consideration the
condition of the part model and using this Skim Clearance (S) value specified as the
height to perform the transfer motions.
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Creating Hole Making Operations

This section details the hole making operation types that can be created.

9.1 Drilling

. The Drill cycle is used to cut holes in the part. The drilling toolpath method is
|_'i_| invoked by selecting the Program tab, clicking on the Holes button in the Machining

Browser and selecting the Drill operation.. Note: For each tab in the dialog, select a
topic from the Contents on the left.

Drill

Approach
Distance

r"l—L:\L' &—\7:

—— Step
Increment

Crill Depth

Drilling, Turn

[T] Drill Menu Selection

The Drilling toolpath method is invoked by selecting the Program tab, clicking on the
Holes button in the Machining Browser and selecting the Drill operation.

TURN | "3 Program Simulate o -8 @

@ Lathe ':2;1 Stock * o™ WorkZero 3% -
i Post \E Align Uj; Turning = & -

[E Part =~ #= Material U:i- Holesl'

Set Stock -
w Sk |z O )=
= [[L hﬂachlnmg Job Tap

; Dorill b Bare Rev Bare |«
@ Machine - Laths
7 Post- Ahha E Create Tu.rn Drilling Operation
D: Part - Mone : Turn Drilling
E5%  Snrl - Mane Crill

Drilling Menu Item
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Drilling Example

1] Dialog Box: Drill
The toolpath generated depends on your defined parameters. The various parameters
that you can set can be seen in the dialog box that is invoked when you choose the Drill
operation. This dialog box is shown below.
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Drrilling >

Tool

Feeds & Speeds Clearance Plane Cut Parameters

Cinill Types

Standard Dril v|

Depth Control

Diil Depth |05 =13

[] &dd Toal tip to Drill Depth
Approach

Location of Drill Point(g] Distance
(®) &t Top () At Brottom

() Project to 30 Model [ ‘\’—\i
() Pick 0 =

Duwel Cirill Depth
I =}

(®) Oif P
O Time 5 S osee
OPRev. |3 ~ rpm

Engage/Retract

Approach Dist :

Optional Parameters
Counter Sink 0.3 = |
Step Increment 01 :

Generate Caricel Save Help

Dialog Box: Global Parameters tab, Turn Roughing

[ The following Drill Types are available

Standard
Used for holes whose depth is less than three times the tool diameter.

Deep

Used for holes whose depth is greater than three times the tool diameter,
especially when chips are difficult to remove. The tool retracts completely to
clean out all chips.

Counter Sink
Cuts an angular opening at the end of the hole.
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e Break Chip
Similar to Deep drilling, but the tool retracts by a set clearance distance.

e User Defined Drill1 and Drill2
Allows for the definition of user defined drill types.

9.11 Tool

The following dialog allows you to select the appropriate tool (Standard Drill, Center Drill or
Reamer) for the Turn Drill operation. The Tools in Session are listed on the left. Expanding the
Tool tree will list the current operations assigned to that tool. The geometry parameters of the
selected tool are displayed to the right. See Create Edit Tools for more information.

[T] Dialog Box: Tool tab
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9.1.2

Crilling

Tool  Feed: & Speed: Clearance Plane  Cut Parameters

=1

1/16 il
& 146D
& 14D
(5 VLT

[1] Edit/Create/Select Tool ...

[enerate

Dialog Box: Tool tab, Turn Drilling

B Tool Geometry

[

Diameter

=

Corner Radius

[=1

Taper

=

Tip Angle
Tool Properties
Tool Mame

=

Tool #
# of Flutes

Cutcom Registe

[

[

=

Adjust Register
£-Offset
Material

Coolant
Comments
Feeds & Speeds
Spindle Speed

[

[

Feed Rate

Edit/CreatesSelect Tool ...

Preview Tool

Cancel Save

Help

If there are no Tools listed, select this button to Create a new tool. If atool is listed
and selected by default, select this button to Edit the parameters for that tool or to
Select a different tool for the current operation.

Feeds & Speeds

The following dialog allows you to select the appropriate Feeds & Speeds for the Turn Drilling
operation. In this tab, Spindle Parameters and Feed Rates can be specified. Speeds & Feeds can

also be loaded from a File or from the Tool.
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[T] Dialog Box: Feeds & Speeds tab

Drilling

Tool Feeds & Speeds

Spindle Parameters

Speed 4667 2 RPM

Direction wow (O Cow
Feed Rates

Plunge [FF] 23463 2 indmin
Approach [&f] 11.734 0 20 indmin
Engange [Ef] 2.8 = ifdrmin
Cut [Cf) L7342 indmin
Retract [R] 8.8 S| indmin
Departure [Df] 22468 2| in/min
Transfer [TF] (@) Uze Rapid () Set

23,468 inAmin

Feed Rate Reduction Factors

Plunge between levels | 100 S

First =¥ pazs 100 =

-

100 =

L3

Buottam £ Level

Laad fram Taoal Load from File ..

Generate

o

i

Caricel

Clearance Plane  Cut Parameters

Approach Distance

L '
Cf

Clearance
Plane

Coolant

MHone o

Save Help

Dialog Box: Feeds & Speeds for Hole Machining operations

[L] Spindle Parameters

Speed

This is the rotational speed of the spindle expressed in RPM.

Direction

293

This determines the direction of spindle rotation and can be set to CW Clockwise or
CCW Counter Clockwise.
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[T]

[T]

[T]

[T]

Feed Rates

Feedrate can be set in Units/Min or Units/Revolution for Turning Inserts.

Plunge (Pf)
This rate is the feed before the tool starts to engage in material. This is always vertical.

Approach (Af)

This is the feedrate used that prepares the cutter just before it starts engaging into
material as it starts cutting. The approach motions are dependent on the method of
machining.

Engage (Ef)
This is the feedrate used when the tool is performing an engage move. TURN Module
sets this value to be 75% of the cutting speed.

Cut (Cf)
This is the feedrate used when the tool is cutting material

Retract (Rf)
The feedrate used when the tool is performing a retract move away from material.
TURN Module sets this also to also be 75% of the cutting speed.

Departure (Df)
The feedrate used to retract the tool from the material.

Transfer (Tf)

This is the feedrate (in Units/Min), used for Transfer motions. Select Use Rapid to set
this to the Transfer Feed value defined in the Feeds & Speeds section of the CAM
Preferences dialog.

Feed Rate Reduction Factors

This sets Feed Rate Reduction Factors for Plunge Between Levels and the First XY pass.

Load from Tool

Feeds & Speeds are defined when a tool is created using Create/Edit Tools from the
Machining Objects Browser. Selecting this button loads the Feeds & Speeds from the
tool that is selected for the current machining operation.

Load from File ...

This loads the Feeds & Speeds values from the Feeds & Speeds Table file. This will
display the Load Feeds from Table dialog box to make your selections.

[T] Dialog Box: Load Feeds from Table
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Selecting OK from this dialog transfers the spindle speed and cut feedrate to
the Feeds & Speeds tab. The plunge, approach, engage, retract and departure
feeds are determined using a percent of the cut feed. The percent to use for
transferring the computed cut feed can be set under Feeds & Speeds
Preferences.

Feeds/Speeds et
Load Feeds fram Table

[rata from Table

Stock katerial ALLIMIMLUIR - 2024 v

Toal Material CARBIDE o

Surface Spead 1600 : ftAmhiie
Feed/Taoth 0.004 = in

[nput V' ariables
Tool Diameter: [ 0.5 =
# of Flutes: 2 =

b airurn Lirits for Cormpuition

tax Spindle Speed 14000 = RPM

Maw Cut Feed 200 : inmin
Computed ¥ ariables

Spindle Speed 12223 = RPM

Cut Feed (L) 97 = infmin

Cancel Help

Dialog Box: Load Feeds from Table

1] Data from Table

Stock Material

Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.

Tool Material

Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.
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9.1.3

[T]

[T]

[T]

Clearance

Surface Speed

Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.

Feed/Tooth

Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.

Input Variables

The input variables - Work Diameter is automatically loaded from the Stock
Radius. Based on this parameter and the Variables Limits parameters, the
program computes Spindle Speed and Cut Feedrate (Cf). measured in
Unites/Revolution. Changingthe spindle speed modifies the cut feedrate.

Maximum Limits for Computation

Here you can set the Max Spindle Speed and Max Cut Feed (Cf) values. Once
these two values are set, the Spindle Speed and Cut Feed calculated by this
dialog will not exceed these values even if you attempt to enter higher
values into the Computed Variables fields. To exceed these values, change
them here or you must edit the operation or tool parameters manually.

Computed Variables

The variables for Spindle Speed and Cut Feed (Cf) are computed for you
based on the selections made in this dialog but will not exceed the values set
in the Maximum Limits for Computation section of the dialog. These values
are then assigned to the active toolpath operation or tool. You can override
either of these variables and the other will update automatically. Since this
dialogis a Feeds & Speeds Calculator, you cannot override both values. To do
so, you must edit the operation or tool parameters manually.

The following dialog allows you to select the appropriate Clearance Plane for the Turn Drilling
operation. In this tab, Clearance Plane Definition and Cut Transfer Method parameters can be
specified. See Clearance Plane for additional information.

[T] Dialog Box: Clearance Plane tab
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Drrilling >

Tool Feeds & Speeds Clearance Plane  Cut Parameters

Clearanize Plane D efinition

«— Altomatic

(®) Automatic ‘{-— Stock Max Z

i 025 =
() Part Max Z + Dist = —-—-—¢-¢——-4‘$
() Stock MaxZ + Digt 025 2
() sbsolute ZWalue 025 2 €———— PartMax Z
[ 1 Ignore ‘wireframe Geometry in Bounds Computation

Cut Transfer Method
() Skim «— Clearance
Skim Clearance (] |0 = Plane

(®) Clearance Plane
| o I ) N W ﬂ |

Caricel Save Help

Dialog Box: Clearance Plane tab, Turn Reverse Boring

[1T] Clearance Plane Definition

Automatic

297

The system determines the clearance height based on the part and stock geometry.

Part Max + Dist
Uses Part maximum plus the specified distance for clearance height.

Stock Max + Dist

Uses Stock maximum plus the specified distance for clearance height. If stock

geometry does not exist, it would use the maximum height of the part geometry.

Absolute Value
Uses the specified distance for clearance height.

L For Turning operations, the User Interface for clearance settings
are automatically set for OD, ID or Face depending on the approach
type specified under global parameters.
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L For Hole Machining operations, the clearance plane is normal to
the Z axis.

Ignore Wireframe Geometry in Bounds Computation

Check this box to ignore all wireframe geometry when calculating the Clearance Plane
definition. When checked, the Automatic and Part Max options for defining the
Clearance will be calculated from actual surface geometry.

[T] Cut Transfer Method

You can also control the transfer motions during cutting. When the cutter has finished
cutting in one region and needs to transfer to another region to begin cutting, it can
either be instructed to move to the clearance plane and then perform the transfer
motion to the next cut location or it could do a skim motion. In the skim motion, the
system automatically determines the safe height by taking into consideration the
condition of the part model and using this Skim Clearance (S) value specified as the
height to perform the transfer motions.

9.14 CutParameters

The following dialog allows you to set the Cut Parameters for Turn Drilling operations. You can set
the Drill Type, Depth Control, Location, Dwell and other Optional Parameters via this dialog box.

[T Dialog Box: Cut Parameters tab
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Drrilling >
Tool Feed: & Speed: Clearance Plane Cut Parameters

Cinill Types

Standard Dril v|

Depth Control

Diil Depth |05 =13

[] &dd Toal tip to Drill Depth
Approach

Location of Drill Point(g] Distance
(®) &t Top () At Brottom

Project to 30 Model
D roject to ode R ‘k&*
) Pick 0 : I:,}

Duwel Cirill Depth
I =}

(®) Oif P
O Time 5 S osee
OPRev. |3 ~ rpm

Engage/Retract

Approach Dist :

Optional Parameters
Counter Sink 0.3 = |
Step Increment 01 :

Generate Caricel Save Help

Dialog Box: Global Parameters tab, Turn Roughing

[ Drill Types

Drill Types - This defines the type of drill cycle to use: Standard Drill (when depth is <
than 2x dia.), Deep Drill (when depth is > 2x dia.), Breakchip Drill (with Step
Increment), Countersink Drill, (with Counter Sink Dia.) or User Defined Drill1-4 (see
Cycles section of the Post Process Generator).

[ Depth Control
Depth refers to the actual hole depth you wish to achieve.

Add Tool Tip to Drill Depth - Check this box to compute the height of the drill tool taper
and add it to the total Drill Depth.
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~— -

Checked Unchecked

[ Location of Drill Point(s)

Select this option if drilling should start at your Work Zero. The Drill Depth is then
subtracted to this location. An actual pointis not required. The location is determined
automatically by your Work Zero location.

-

At Top

Select this option if drilling should end at your Work Zero. The Drill Depth is then
added to this location. An actual pointis not required. The location is determined
automatically by your Work Zero location.

—

At Bottom

Project to 3D Model

Select this option if you want to project the start point to your 3D model. For example,
if your stock is longer than your part but you want the Drill Depth to begin at the face
of your part instead of the face of the stock. An actual pointis not required. The
location is determined automatically by your part model.

—

AN

Project to 3D
Model

Select this option if you want to specify the coordinates of point where the drilling

should end at your Work Zero. The Drill Depth is then added to this location. An
actual pointis not required. The location is determined automatically by your Work
Zero location. You can select the Pick button and then select a point on your part. It's
coordinate will be calculated automatically.
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F

Pick Top

[1T] Dwell

Dwell is an optional parameter that allows a machine delay of either Time (sec) Rev
(rpm) of the spindle.

[ Engage/Retract

You can define the Approach Distance under Engage/Retract. The tool rapidsin the Z
axis to the approach plane and then applies the specified feedrate from the approach
plane to the specified depth to perform the cycle.

[ Optional Parameters
The following additional parameters are supported:

Under Optional Parameters, Counter Sink Dia. is only required for the Counter Sink
Drill Type operation. The system will automatically calculate the drill depth to achieve
the required Counter Sink Diameter. Optionally, you can use the pick button to select a
circle to define the diameter of the Counter Sink.

/.J
Counter

<— Sink Dia.
gl

Countersink Diameter

Step Increment - If Drill Type is set to either Deep Drill or Breakchip Drill, enter the
Step Increment in the field provided. The tool will retract after each step increment
completely to clean out the chips.

9.2 Tapping

These operations are used to create tapped holes in the part. The Tapping toolpath
method is invoked by selecting the Program tab, clicking on the Holes button in the
Tap Machining Browser and selecting the Tap operation. Note: For each tab in the dialog,
select a topic from the Contents on the left.
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Approach
Distance

| Cu.

—— Cut (Peck)
Depth

—— Tap Depth

Tapping, Turn

[ Tapping Menu Selection (TURN Module)

The Tapping toolpath method is invoked by selecting the Program tab, clicking on the
Holes button in the Machining Browser and selecting the Tap operation.

TUF‘.NIL_I:ﬂ Program Simulate & -8 @
@ Lathe % Stock = W™ Work Zero &k -

i Post \-_l.:ﬁ. Align Uj’ Turning ™ % -
H] Part = #= Material |U3E Holes |~

Set Stock _ -
w s @ @ = )=

=R Machining _J°h Drill Tap Baore Rev Bore |-
Machine - Lathe I}s
i Post-Fanuc W Create Turn Tapping Operation
D:] Part - Defined " Turn Tapping
C>) Stock - Cylinder Stock Tap

Tapping Menu Item

[T] Dialog Box: Tap

The toolpath generated depends on your defined parameters. The various parameters
that you can set can be seen in the dialog box that is invoked when you choose the Tap
operation. This dialog box is shown below.
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Tapping >

Tool Feed: & Speed: Clearance Plane Cut Parameters

Tap Types
[
Depth Control
oo 05 2T
Location of Cut Geometry Approach
(i atTop () At Bottom Distance

() Project to 30 Model

(®) Pick = [ . AN

Dol
(@) Off
) Time 5 L et
= Tap Depth
) Rev. 3 - TPm pEep
Engage/Retract
Approach Dist =
T ap Direction Addition parameters
{®) Right Hand T apping Cut [Peck] Depth 0.5 =
() Left Hand T apping

Caricel Save Help

Dialog Box: Cut Parameters tab, Turn Tapping

9.21 Tool

The following dialog allows you to select the appropriate Tap tool for the Turn Tap operation. The
Tools in Session are listed on the left. Expanding the Tool tree will list the current operations
assigned to that tool. The geometry parameters of the selected tool are displayed to the right.
See Create Edit Tools for more information.

[T] Dialog Box: Tool tab
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9.2.2

Tapping

Tool  Feed: & Speeds

Clearance Plane  Cut Parameters

=3

B

M3 Tap
ka4 Tap
M5 Tap
ME Tap
ME Tap
10 Tap
M12 Tap
k14 Tap
M1E Tap
M20 Tap
M2 Tap
24 Tap
b30 Tap
36 Tap

B Tool Geometry
Diameter

[
=2

=

Corner Radius

[=1

Taper

(=]
[N}

Tip Angle

B Tool Properties
Tool Mame
Tool #
# of Flutes

Cutcom Registe

|| —

=

Adjust Register
£-Offset
Material

[=1

Comments
B Feeds & Speeds

1] Edit/Create/Select Tool ...

Generate

Dialog Box: Tool tab, Turn Tapping

Preview Tool

Canicel Save

p 4

Coolant Maone

Spindle Speed | 300
Feed Rate 10

Diamond Insert-1

Edit/CreatesSelect Tool ...

Help

If there are no Tools listed, select this button to Create a new tool. If atool is listed
and selected by default, select this button to Edit the parameters for that tool or to
Select a different tool for the current operation.

Feeds & Speeds

The following dialog allows you to select the appropriate Feeds & Speeds for the Turn Drilling
operation. In this tab, Spindle Parameters and Feed Rates can be specified. Speeds & Feeds can

also be loaded from a File or from the Tool.
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[T] Dialog Box: Feeds & Speeds tab

Tapping

Tool Feeds & Speeds  Clearance Plane  Cut Parameters

Spindle Parameters

Speed fl 4667 = PRPM

Direction wow (O Cow

Feed Rates

Plunge [FF] 23468 = indmin
Approach [&f] [11.734 0 == indmin
Engange [Ef] 2.8 = ifdrmin

Cut [Cf) 1734 0 indmin

Retract [R] 8.8 = infmin

Departure [Df] 23468 == in/min

Transfer [TF] (@) Uze Rapid () Set

Feed Rate Reduction Factors

Plunge between levels | 100 S
First =7 pazz 100 =
Bottom £ Level 100 =

Laad fram Taoal Load from File ..

[Generate

o

i

Caricel

Approach Distance

i

o

L '
Cf

Coolant

MHone

Dialog Box: Feeds & Speeds tab, Turn Tap

1] Spindle Parameters
Speed

ERARARY
"| AR

Clearance
Plane

Save Help

This is the rotational speed of the spindle expressed in RPM.

Direction

305

This determines the direction of spindle rotation and can be set to CW Clockwise or

CCW Counter Clockwise.

[T] Feed Rates
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Feedrate can be set in Units/Min or Units/Revolution for Turning Inserts.

Plunge (Pf)
This rate is the feed before the tool starts to engage in material. This is always vertical.

Approach (Af)

This is the feedrate used that prepares the cutter just before it starts engaging into
material as it starts cutting. The approach motions are dependent on the method of
machining.

Engage (Ef)
This is the feedrate used when the tool is performing an engage move. TURN Module
sets this value to be 75% of the cutting speed.

Cut (Cf)
This is the feedrate used when the tool is cutting material

Retract (Rf)
The feedrate used when the tool is performing a retract move away from material.
TURN Module sets this also to also be 75% of the cutting speed.

Departure (Df)
The feedrate used to retract the tool from the material.

Transfer (Tf)

This is the feedrate (in Units/Min), used for Transfer motions. Select Use Rapid to set
this to the Transfer Feed value defined in the Feeds & Speeds section of the CAM
Preferences dialog.

[ Additional Feed Rate information for Tapped Holes

For tap operations, the feedrate can be computed in different ways. This depends on
what is expected by the controller.

e Spindle Speed x Thread Pitch
e Thread Pitch

e 1/ Thread Pitch

e (CutFeedrate

The post needs to be setup with the appropriate variable to output the feedrate. The
Thread Pitch is defined under the Tool tab and Spindle Speed is set under the Feeds &
Speed tab shown above.

Use the following macro’s in the post to output the feedrate
e [CYCL_IPR] —Spindle Speed x Thread Pitch
e [CYCL_TPI] =Thread Pitch
e [CYCL_1/TPI] -1/ Thread Pitch
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e [CUT_FEED] —Cut Feedrate

1] Feed Rate Reduction Factors

This sets Feed Rate Reduction Factors for Plunge Between Levels and the First XY pass.

[T] Load from Tool

Feeds & Speeds are defined when a tool is created using Create/Edit Tools from the
Machining Objects Browser. Selecting this button loads the Feeds & Speeds from the
tool that is selected for the current machining operation.

[T] Load from File ...

This loads the Feeds & Speeds values from the Feeds & Speeds Table file. This will
display the Load Feeds from Table dialog box to make your selections.

[T Dialog Box: Load Feeds from Table

Selecting OK from this dialog transfers the spindle speed and cut feedrate to
the Feeds & Speeds tab. The plunge, approach, engage, retract and departure
feeds are determined using a percent of the cut feed. The percent to use for
transferring the computed cut feed can be set under Feeds & Speeds
Preferences.
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Feeds/Speeds

Load Feeds from Table

Drata from Table

Stock Material ALUMIMUER - 2024

T ool Material CAREBIDE

Surface Speed 1600 : ft min

Feed T ooth 0.004 =
[nput ¥ ariables

Tool Diameter: | 0.5 =

# of Flutes: 2 =

b airnurn Limits for Compuition

in

b ax Spindle Speed 14000

A k][] 4] ¥

b e Cut Feed 200
Computed ¥ anables

Spindle Speed 12223

Cut Feed [Cf) g7

Cancel

Dialog Box: Load Feeds from Table

[T] Data from Table

Stock Material
Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.

Tool Material
Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.

Surface Speed
Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.

RPH

ifrmin

RPH

inmir

Help
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9.2.3 Clearance

[T]

[T]

[T]

Feed/Tooth

Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.

Input Variables

The input variables - Work Diameter is automatically loaded from the Stock
Radius. Based on this parameter and the Variables Limits parameters, the
program computes Spindle Speed and Cut Feedrate (Cf). measured in
Unites/Revolution. Changing the spindle speed modifies the cut feedrate.

Maximum Limits for Computation

Here you can set the Max Spindle Speed and Max Cut Feed (Cf) values. Once
these two values are set, the Spindle Speed and Cut Feed calculated by this
dialog will not exceed these values even if you attempt to enter higher
values into the Computed Variables fields. To exceed these values, change
them here or you must edit the operation or tool parameters manually.

Computed Variables

The variables for Spindle Speed and Cut Feed (Cf) are computed for you
based on the selections made in this dialog but will not exceed the values set
in the Maximum Limits for Computation section of the dialog. These values
are then assigned to the active toolpath operation or tool. You can override
either of these variables and the other will update automatically. Since this
dialogis a Feeds & Speeds Calculator, you cannot override both values. To do
so, you must edit the operation or tool parameters manually.

The following dialog allows you to select the appropriate Clearance Plane for the Turn Tapping
operation. In this tab, Clearance Plane Definition and Cut Transfer Method parameters can be
specified. See Clearance Plane for additional information.

[T] Dialog Box: Clearance Plane tab
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Tapping >
Tool Feeds & Speeds Clearance Plane  Cut Parameters

Clearanize Plane D efinition

«— Altomatic
(®) Automatic « Stock Max £
() Part Max Z + Dist 0.25 - B - OO
= PEEEEEY
() Stock Maw Z + Dist 0,25 -
() sbsolute ZWalue 025 2 €———— PartMax Z
[ 1 Ignore ‘wireframe Geometry in Bounds Computation
Cut Transfer Method
() Skim «— Clearance
Skim Clearance [C] 0 = Flane
(®) Clearance Plane Q000N
PEEEEER

Cancel Save Help

Dialog Box: Clearance Plane tab, Turn Tapping

[T] Clearance Plane Definition
Automatic
The system determines the clearance height based on the part and stock geometry.

Part Max + Dist
Uses Part maximum plus the specified distance for clearance height.

Stock Max + Dist
Uses Stock maximum plus the specified distance for clearance height. If stock
geometry does not exist, it would use the maximum height of the part geometry.

Absolute Value
Uses the specified distance for clearance height.

L For Turning operations, the User Interface for clearance settings
are automatically set for OD, ID or Face depending on the approach
type specified under global parameters.
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L For Hole Machining operations, the clearance plane is normal to
the Z axis.

Ignore Wireframe Geometry in Bounds Computation

Check this box to ignore all wireframe geometry when calculating the Clearance Plane
definition. When checked, the Automatic and Part Max options for defining the
Clearance will be calculated from actual surface geometry.

[T] Cut Transfer Method

You can also control the transfer motions during cutting. When the cutter has finished
cutting in one region and needs to transfer to another region to begin cutting, it can
either be instructed to move to the clearance plane and then perform the transfer
motion to the next cut location or it could do a skim motion. In the skim motion, the
system automatically determines the safe height by taking into consideration the
condition of the part model and using this Skim Clearance (S) value specified as the
height to perform the transfer motions.

9.24 CutParameters

The following dialog allows you to set the Cut Parameters for Turn Tapping operations. You can
set the Tap Type, Depth Control, Location, Dwell and other parameters via this dialog box.

[T Dialog Box: Cut Parameters tab
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Tapping >

Tool Feed: & Speed: Clearance Plane Cut Parameters

Tap Types
[
Depth Control
oo 05 2T
Location of Cut Geometry Approach
(i atTop () At Bottom Distance

() Project to 30 Model

(@) Pick = L AR
G ——W

Dol
(@) Off
) Time 5 L et
= Tap Depth
) Rev. 3 - TPm pEep
Engage/Retract
Approach Dist =
T ap Direction Addition parameters
{®) Right Hand T apping Cut [Peck] Depth 0.5 =
() Left Hand T apping

Caricel Save Help

Dialog Box: Cut Parameters tab, Turn Tapping

[ Tap Types

Tap Types - This defines the type of tap cycle to use: Standard Tap (for canned tap
cycles) or Peck Tapping (see Cut Peck Depth field below) and Tap 1-4 (see Cycles
section of the Post Process Generator for user defined tap cycles 1-4).

[T Depth Control

Tap Depth - Enter the depth for the current drill operation. You can select the Pick
button to pick a point on your part model that defines the drill depth.

[ Location of Cut Geometry
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Select this option if drilling should start at your Work Zero. The Drill Depth is then
subtracted to this location. An actual pointis not required. The location is determined
automatically by your Work Zero location.

M=

At Top

Select this option if drilling should end at your Work Zero. The Drill Depth is then
added to this location. An actual pointis not required. The location is determined
automatically by your Work Zero location.

|~

At Bottom

Project to 3D Model

Select this option if you want to project the start point to your 3D model. For example,
if your stock is longer than your part but you want the Drill Depth to begin at the face
of your part instead of the face of the stock. An actual pointis not required. The
location is determined automatically by your part model.

o

Projectto 3D
Model

Select this option if you want to specify the coordinates of point where the drilling

should end at your Work Zero. The Drill Depth is then added to this location. An
actual pointis not required. The location is determined automatically by your Work
Zero location. You can select the Pick button and then select a point on your part. It's
coordinate will be calculated automatically.

F

Pick Top

[ pwell
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9.3

[T]

[T]

[T]

Boring

Bore

Dwell is an optional parameter that allows a machine delay of either Time (sec) Rev
(rpm) of the spindle.

Engage/Retract

You can define the Approach Distance under Engage/Retract. The tool rapidsin the Z
axis to the approach plane and then applies the specified feedrate from the approach
plane to the specified depth to perform the cycle.

Tap Direction

Tap Direction - This allows you to select between clockwise and counter clockwise tap.
Right Hand Tapping creates a clockwise tap cycle. Left Hand Tapping creates a counter
clockwise tap cycle.

Additional Parameters

Cut Peck Depth
Used to set the peck depth increment. This needs to be specified for Peck Tapping.
The tool retracts after each increment completely to clean out all the chips.

These operations are used to form shapes inside of a hole. Bore Types including
Drag, No Drag and Manual are supported. Choose a selection from below for more
information. Note: For each tab in the dialog, select a topic from the Contents on

the left.
Approach
T Distance
I
. j;

Bore Depth

Boring, Turn

[ Reverse Bore Menu Selection (TURN Module)

The Reverse Boring toolpath method is invoked by selecting the Program tab, clicking on
the Holes button in the Machining Browser and selecting the Rev. Bore operation.
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TUF';NILJ:H Program Simulate o -8 @
@ Lathe Q Stock ~  w™ Work Zero & -

i Post \E Align Uj; Turning ™ &g -

ﬂ] Part = #= Material *

Set Stock H -
w sz B =
= uL Iﬂth'm Job Crill Tap Bore Rev Bore |«
Machine - Lathe
i/ Post-Fanuc Create Turn Boring Operation
D:] Part - Defined m;: Turn Boring
Q Stock - Cylinder Stock Bore

Turn Boring Menu Iltem

L[] Dialog Box: Boring

The toolpath generated depends on your defined parameters. The various parameters
that you can set can be seen in the dialog box that is invoked when you choose the Bore
operation. This dialog box is shown below.
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Boring >
Tool Feed: & Speed: Clearance Plane Cut Parameters

Bore Types

Depth Control

Bore Depth : I

Lacation aof Cut Geometmy

Approach
(&t Top () &4t Battom Distance
() Project to 30 Model
Orck o TR B | i

Dol

(®) Off

() Time 5 o ozec

O Rev. 3 : o Bore Depth

Engage/Retract

Approach Dizt :

Optional Parameters
T ool Orientation

0 L deg

Caricel Save Help

Dialog Box: Cut Parameters tab, Turn Boring

[T The following Bore Types are available
The following boring cycles are available:

e Drag
The tool is fed to the specified depth at the controlled feed rate. Then the
spindle is stopped and the tool retracts rapidly.

e NoDrag
The tool is fed to the specified depth at the controlled feed rate. It is then
stopped to orient the spindle, moved away from the side of the hole and then
retracted.
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e Manual
The tool traverses to the programmed point and is fed to the specified depth at
the controlled feed rate. Then the tool stops and is retracted manually.

e User Defined Borel and Bore2
Allows for the definition of user defined bore types.

9.31 Tool

The following dialog allows you to select the appropriate Bore tool for the Turn Bore operation.
The Tools in Session are listed on the left. Expanding the Tool tree will list the current operations
assigned to that tool. The geometry parameters of the selected tool are displayed to the right.
See Create Edit Tools for more information.

[1] Dialog Box: Tool tab
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9.3.2

Boring

Tool  Feed: & Speeds

Clearance Plane  Cut Parameters

-

L'k'L'L'L'k'k'k'k'k'k'k'k'k

Srm Boring Head
Grarm Boring Head

B Tool Geometry
Diameter

[

=

Corner Radius

8mm Boring Head T-.i pE‘I- 0
10rm Eoring Head :F r;gle 0]
i
12rnn Baring Head B Tool Froperties
; Tool Mame
1Ernrn Boring Head .
- Tool # 0
18mm Boring Head - o Fltes ;

20 Baoring Head
22mm Boring Head
24 Boring Head

[

Cutcom Registe

=

Adjust Register

Z-Offset
Armm Boring Head Material
J4rom Boring Head Coolant
36rnn Baring Head Comments

A0rnm Baring Head

B Feeds & Speeds

A
u

Spindle Speed

-

Feed Rate 0

Preview Tool

[enerate Cancel Save

Dialog Box: Tool tab, Turn Boring

[1] Edit/Create/Select Tool ...

Edit/CreatesSelect Tool ...

Help

If there are no Tools listed, select this button to Create a new tool. If atool is listed
and selected by default, select this button to Edit the parameters for that tool or to

Select a different tool for the current operation.

Feeds & Speeds

The following dialog allows you to select the appropriate Feeds & Speeds for the Turn Boring

operation. In this tab, Spindle Parameters and Feed Rates can be specified.

also be loaded from a File or from the Tool.

Speeds & Feeds can
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[T] Dialog Box: Feeds & Speeds tab
Boring >
Tool Feeds & Speeds  Clearance Plane  Cut Parameters

Spindle Parameters

Speed fl 4667 = PRPM

Direction wow (O Cow

Feed Fates Approach Distance

Plunge [FF] 23468 = indmin
= ., . I
Approach [&f] [11.734 0 == indmin q | ﬂ
Tf
Engange [Ef] 2.8 = ifdrmin L |
C

= £ Clearance

Cut [Cf) 73420 indmin Plane
Retract [R] 8.8 = infmin
Departure [Df] 23468 == in/min
Transfer [TF] (@) Uze Rapid () Set

23488 2 indmin
Feed Rate Reduction Factors Coolant
Flunge bebween levels 100 = Mone et

i

First =¥ pazs 100 =
Buottam £ Level 100 =4

Laad fram Taoal Load from File ..

Caricel Save Help

Dialog Box: Feeds & Speeds tab, Turn Boring

[ Spindle Parameters
Speed
This is the rotational speed of the spindle expressed in RPM.
Direction

This determines the direction of spindle rotation and can be set to CW Clockwise or
CCW Counter Clockwise.

[T] Feed Rates
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[T]

[T]

[T]

Feedrate can be set in Units/Min or Units/Revolution for Turning Inserts.

Plunge (Pf)
This rate is the feed before the tool starts to engage in material. This is always vertical.

Approach (Af)

This is the feedrate used that prepares the cutter just before it starts engaging into
material as it starts cutting. The approach motions are dependent on the method of
machining.

Engage (Ef)
This is the feedrate used when the tool is performing an engage move. TURN Module
sets this value to be 75% of the cutting speed.

Cut (Cf)
This is the feedrate used when the tool is cutting material

Retract (Rf)
The feedrate used when the tool is performing a retract move away from material.
TURN Module sets this also to also be 75% of the cutting speed.

Departure (Df)
The feedrate used to retract the tool from the material.

Transfer (Tf)

This is the feedrate (in Units/Min), used for Transfer motions. Select Use Rapid to set
this to the Transfer Feed value defined in the Feeds & Speeds section of the CAM
Preferences dialog.

Feed Rate Reduction Factors

This sets Feed Rate Reduction Factors for Plunge Between Levels and the First XY pass.

Load from Tool

Feeds & Speeds are defined when a tool is created using Create/Edit Tools from the
Machining Objects Browser. Selecting this button loads the Feeds & Speeds from the
tool that is selected for the current machining operation.

Load from File ...

This loads the Feeds & Speeds values from the Feeds & Speeds Table file. This will
display the Load Feeds from Table dialog box to make your selections.

[T] Dialog Box: Load Feeds from Table

Selecting OK from this dialog transfers the spindle speed and cut feedrate to
the Feeds & Speeds tab. The plunge, approach, engage, retract and departure
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feeds are determined using a percent of the cut feed. The percent to use for
transferring the computed cut feed can be set under Feeds & Speeds
Preferences.

Feeds/Speeds >

Load Feeds from Table

Drata from Table

Stock Material ALUMIMLIM - 2024 e

T ool Material CAREBIDE e

Surface Speed 1800 = ht'min
Feed T ooth 0.004 =

Input % anables

Tool Diameter: | 0.5 = in

# of Flutes: 2

-

.
=

b a=iriurn Limits for Compition

Max Spindle Speed 14000  RPM

bl & Cut Feed 200 : ifrmin
Computed ¥ ariables

Spindle Speed 12223 ~ RPM

Cut Feed [CA) 87 = indmin

Cancel Help

Dialog Box: Load Feeds from Table

[1T] Data from Table

Stock Material

Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.

Tool Material

Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.

Surface Speed
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9.3.3

[T]

[T]

[T]

Clearance

Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.

Feed/Tooth

Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.

Input Variables

The input variables - Work Diameter is automatically loaded from the Stock
Radius. Based on this parameter and the Variables Limits parameters, the
program computes Spindle Speed and Cut Feedrate (Cf). measured in
Unites/Revolution. Changing the spindle speed modifies the cut feedrate.

Maximum Limits for Computation

Here you can set the Max Spindle Speed and Max Cut Feed (Cf) values. Once
these two values are set, the Spindle Speed and Cut Feed calculated by this
dialog will not exceed these values even if you attempt to enter higher
values into the Computed Variables fields. To exceed these values, change
them here or you must edit the operation or tool parameters manually.

Computed Variables

The variables for Spindle Speed and Cut Feed (Cf) are computed for you
based on the selections made in this dialog but will not exceed the values set
in the Maximum Limits for Computation section of the dialog. These values
are then assigned to the active toolpath operation or tool. You can override
either of these variables and the other will update automatically. Since this
dialogis a Feeds & Speeds Calculator, you cannot override both values. To do
so, you must edit the operation or tool parameters manually.

The following dialog allows you to select the appropriate Clearance Plane for the Turn Boring
operation. In this tab, Clearance Plane Definition and Cut Transfer Method parameters can be
specified. See Clearance Plane for additional information.

[T Dialog Box: Clearance Plane tab
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Boring >

Tool Feeds & Speeds Clearance Plane  Cut Parameters

Clearanize Plane D efinition

«— Altomatic

(®) Automatic « Stock Max £

(O Part MaxZ + Dist 025 = | ] ) | - ‘rr

- i |

() Stock Maw Z + Dist 0,25 -

() sbsolute ZWalue 025 2 €«—— PartMax Z

[ 1 Ignore ‘wireframe Geometry in Bounds Computation

Cut Transfer Method
() Skim «— Clearance
Skim Clearance [C] 0 = Flane

(®) Clearance Plane ,

Caricel Save Help

Dialog Box: Clearance Plane tab, Turn Boring

1] Clearance Plane Definition

Automatic

323

The system determines the clearance height based on the part and stock geometry.

Part Max + Dist
Uses Part maximum plus the specified distance for clearance height.

Stock Max + Dist

Uses Stock maximum plus the specified distance for clearance height. If stock

geometry does not exist, it would use the maximum height of the part geometry.

Absolute Value
Uses the specified distance for clearance height.

L For Turning operations, the User Interface for clearance settings
are automatically set for OD, ID or Face depending on the approach
type specified under global parameters.
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L For Hole Machining operations, the clearance plane is normal to
the Z axis.

Ignore Wireframe Geometry in Bounds Computation

Check this box to ignore all wireframe geometry when calculating the Clearance Plane
definition. When checked, the Automatic and Part Max options for defining the
Clearance will be calculated from actual surface geometry.

[T] Cut Transfer Method

You can also control the transfer motions during cutting. When the cutter has finished
cutting in one region and needs to transfer to another region to begin cutting, it can
either be instructed to move to the clearance plane and then perform the transfer
motion to the next cut location or it could do a skim motion. In the skim motion, the
system automatically determines the safe height by taking into consideration the
condition of the part model and using this Skim Clearance (S) value specified as the
height to perform the transfer motions.

9.3.4 CutParameters

The following dialog allows you to set the Cut Parameters for Turn Boring operations. You can set
the Bore Type, Depth Control, Location, Dwell and other parameters via this dialog box.

[T Dialog Box: Cut Parameters tab
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Boring >
Tool Feed: & Speed: Clearance Plane Cut Parameters

Bore Types

Depth Control

Bore Depth : I

Lacation aof Cut Geometmy

Approach
(&t Top () &4t Battom Distance
() Project to 30 Model
Orck o TR B | i

Dol

(®) Off

() Time 5 o ozec

O Rev. 3 : o Bore Depth

Engage/Retract

Approach Dizt :

Optional Parameters
T ool Orientation

0 L deg

Caricel Save Help

Dialog Box: Cut Parameters tab, Turn Boring

[ Bore Types
The bore types supported are:

Drag Bore
The tool is fed to defined depth at the controlled feed rate; the spindle is stopped and
then arapid retract is performed.

No Drag Bore

The tool is fed to the specified depth at the controlled feed rate. It is then stopped to
orient the spindle, moved away from the side of the hole and finally retracted. Tool
Orientation is supported. See Optional Parameters listed below.

Manual Bore
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[T]

[T]

The tool traverses to the programmed point; feeds to the specified depth at the
controlled feed rate; and then stops motion for a manual retract.

User Defined Borel/ User Defined Bore2

Defined using the Post-Processor Generator for your selected post definition.

Depth Control

Bore Depth - Enter the depth for the current drill operation. You can select the Pick
button to pick a point on your part model that defines the drill depth.

Location of Cut Geometry

Select this option if drilling should start at your Work Zero. The Drill Depth is then
subtracted to this location. An actual pointis not required. The location is determined
automatically by your Work Zero location.

M=

At Top

Select this option if drilling should end at your Work Zero. The Drill Depth is then
added to this location. An actual pointis not required. The location is determined
automatically by your Work Zero location.

—

At Bottom

Project to 3D Model

Select this option if you want to project the start point to your 3D model. For example,
if your stock is longer than your part but you want the Drill Depth to begin at the face
of your part instead of the face of the stock. An actual pointis not required. The
location is determined automatically by your part model.

o

Projectto 3D
Model
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[T]

[T]

[T]

El Select this option if you want to specify the coordinates of point where the drilling

should end at your Work Zero. The Drill Depth is then added to this location. An
actual pointis not required. The location is determined automatically by your Work
Zero location. You can select the Pick button and then select a point on your part. It's
coordinate will be calculated automatically.

F

Pick Top

Dwell

Dwell is an optional parameter that allows a machine delay of either Time (sec) Rev
(rpm) of the spindle.

Engage/Retract

You can define the Approach Distance under Engage/Retract. The tool rapids in the Z
axis to the approach plane and then applies the specified feedrate from the approach
plane to the specified depth to perform the cycle.

Optional Parameters

Tool Orientation - The tool is fed to the specified depth at the controlled feed rate. It is
then stopped to orient the spindle, moved away from the side of the hole and finally
retracted. Use this parameter to enable Tool Orientation and enter the value in
degrees.

9.4 Reverse Boring

n

Feyv. Bore

left.

This method is used to reverse-bore a stepped hole that cannot be accessed by
regular bores. The Reverse Bore parameter settings are similar to the Drill
parameters. Two user defined reverse boring cycles (RBorel and RBore2) are
supported. Note: For each tab in the dialog, select a topic from the Contents on the
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Approach
Distance

Reverse
Bore Depth

Reverse Boring, Turn

[ Reverse Bore Menu Selection (TURN Module)

The Reverse Boring toolpath method is invoked by selecting the Program tab, clicking on
the Holes button in the Machining Browser and selecting the Rev. Bore operation.

TURNII'_m Proegram Simulate o g {‘:’} @
@ Lathe C{\j Stock v o™ WorkZero 3§ -

i@ Post \1_.3 Align U]u Turning ~ % -
U] Part ~ §= Material U]: Holes |~

Set Stock - -
e s & B = =
Tap

Machining lob .
=R g e Drill Baore Rev Bore |«
@ Machine - Lathe

E

i3 Post-F
ol ” an.uc Create Turn Reverse Boring
D:] Part - Defined m;: Operation

% Stock - Cylinder Stock Rev Bore 1urn Reverse Boring

2% Axis Hole Making, Reverse Bore Menu Item

[T] Dialog Box: Hole Making, Reverse Bore

The toolpath generated depends on your defined parameters. The various parameters
that you can set can be seen in the dialog box that is invoked when you choose the
Reverse Bore operation. This dialog box is shown below.
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Reverse Boring >

Tool Feed: & Speed: Clearance Plane Cut Parameters

Reverze Bore Types

Reverze Bore o |

Depth Control

Bore Depth: :

Lacation aof Cut Geometmy

Approach
(&t Top () &t Bottam Distance
() Project to 30 Model
orx [0 [TR] L | 1

Dwell

(@) Off

) Time 5 : IEC

() Rew. 3 “ 1pm Reverse

Engage/Retract

Approach Dist :

Optional Parameters

] Tool Orientation

0 * deg

[Generate Cancel Save Help

Dialog Box: Cut Parameters tab, Turn Reverse Boring

[T The following Reverse Bore Types are available
The Reverse Bore Types supported are:
e Reverse Bore
e RBorel: User Defined Reverse Bore

e RBore2: User Defined Reverse Bore

941 Tool

The following dialog allows you to select the appropriate Bore tool for the Turn Reverse Bore
operation. The Tools in Session are listed on the left. Expanding the Tool tree will list the current
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[1] Dialog Box: Tool tab

Reverse Boring

= Itm Tools

LT

W Reoet10
™ reore1125

W RBoe1.25

Tool  Feeds & Speeds Clearance Plane  Cut Parameters

B Tool Geometry

i

Diarmeter 2

| ==

Corner Radius

[

Taper

=

Tip Angle

Tool Properties
Tool Mame RBore-1.25
Tool #

# of Flutes
Cutcom Registe
Adjust Register
Z-Offset

Material

L 0 O N )

CARBIDE
Coolant Mone
Comments

Feeds 8 Speeds

Spindle Speed | 4583
Feed Rate 14,67

operations assigned to that tool. The geometry parameters of the selected tool are displayed to
the right. See Create Edit Tools for more information.

Edit/Create/Select Toal ...

Generate

Freview Tool

Cancel

Dialog Box: Tool tab, Turn Reverse Boring

[1T] Edit/Create/Select Tool ...

Save

Help

If there are no Tools listed, select this button to Create a new tool. If atool is listed
and selected by default, select this button to Edit the parameters for that tool or to
Select a different tool for the current operation.
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942 Feeds & Speeds

The following dialog allows you to select the appropriate Feeds & Speeds for the Turn Reverse
Boring operation. In this tab, Spindle Parameters and Feed Rates can be specified. Speeds &
Feeds can also be loaded from a File or from the Tool.

[1] Dialog Box: Feeds & Speeds tab
Reverse Boring

Tool Feeds & Speed:  Clearance Plane

Spindle Parameters

Speed 4667 = RPM

Diirectian (@) O () Cow

Feed Rates

Plunge [Ff] 23468 = ifmmin
Approach [&f] 11734 =0 indmin
Engage [Ef] 2.8 = in/min

Cut [C) 1734 220 indmin

Retract [R] B.a = in/min

Departure [Df (23468 == in/min

4

Transter [TF] (@) Usze Rapid () Set
23463 2 indmin

Feed Rate Reduction Factors

Plunge between levels  |100 Z
First =% pazs 100 =
Bottorn £ Level 100 =

Load from T ool Load from File ..

Generate

Cut Parameters

Approach Distance

L Tf |
of Clearance

Plane

Coolant

MHone

i

3

Cancel Save

Dialog Box: Feeds & Speeds tab, Turn Reverse Boring

[T] Spindle Parameters
Speed

Help
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[T]

[T]

[T]

[T]

This is the rotational speed of the spindle expressed in RPM.
Direction

This determines the direction of spindle rotation and can be set to CW Clockwise or
CCW Counter Clockwise.

Feed Rates

Feedrate can be set in Units/Min or Units/Revolution for Turning Inserts.

Plunge (Pf)
This rate is the feed before the tool starts to engage in material. This is always vertical.

Approach (Af)

This is the feedrate used that prepares the cutter just before it starts engaging into
material as it starts cutting. The approach motions are dependent on the method of
machining.

Engage (Ef)
This is the feedrate used when the tool is performing an engage move. TURN Module
sets this value to be 75% of the cutting speed.

Cut (Cf)
This is the feedrate used when the tool is cutting material

Retract (Rf)
The feedrate used when the tool is performing a retract move away from material.
TURN Module sets this also to also be 75% of the cutting speed.

Departure (Df)
The feedrate used to retract the tool from the material.

Transfer (Tf)

This is the feedrate (in Units/Min), used for Transfer motions. Select Use Rapid to set
this to the Transfer Feed value defined in the Feeds & Speeds section of the CAM
Preferences dialog.

Feed Rate Reduction Factors

This sets Feed Rate Reduction Factors for Plunge Between Levels and the First XY pass.

Load from Tool

Feeds & Speeds are defined when a tool is created using Create/Edit Tools from the
Machining Objects Browser. Selecting this button loads the Feeds & Speeds from the
tool that is selected for the current machining operation.

Load from File ...
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This loads the Feeds & Speeds values from the Feeds & Speeds Table file. This will
display the Load Feeds from Table dialog box to make your selections.

[T] Dialog Box: Load Feeds from Table

Selecting OK from this dialog transfers the spindle speed and cut feedrate to
the Feeds & Speeds tab. The plunge, approach, engage, retract and departure
feeds are determined using a percent of the cut feed. The percent to use for
transferring the computed cut feed can be set under Feeds & Speeds
Preferences.

Feeds/Speeds >
Load Feeds from Table

Drata from Table
Stock Material ALUMIMNUR - 2024 w

T ool Material CAREBIDE w

Surface Speed 1600 : ft min
Feed/Tooth 0.004 > i

[nput ¥ ariables
Tool Diameter: | 0.5 =
# of Flutes: 2 =

b airnurn Limits for Compuition

tax Spindle Speed 14000 = RPM

bl 2= Cut Feed 200 = in/min
Computed ¥ anables

Spindle Speed 12223 - FPM

Cut Feed [Cf) 97 = infmin

Cancel Help

Dialog Box: Load Feeds from Table

[T] Data from Table

Stock Material
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Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.

Tool Material

Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.

Surface Speed

Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.

Feed/Tooth

Selecting a Stock Material and Tool Material displays the Surface Speed and
Feed/Tooth. This information is contained in a feeds and speeds data file
which can be edited to add newer materials.

L] Input Variables

The input variables - Work Diameter is automatically loaded from the Stock
Radius. Based on this parameter and the Variables Limits parameters, the
program computes Spindle Speed and Cut Feedrate (Cf). measured in
Unites/Revolution. Changing the spindle speed modifies the cut feedrate.

[ Maximum Limits for Computation

Here you can set the Max Spindle Speed and Max Cut Feed (Cf) values. Once
these two values are set, the Spindle Speed and Cut Feed calculated by this
dialog will not exceed these values even if you attempt to enter higher
values into the Computed Variables fields. To exceed these values, change
them here or you must edit the operation or tool parameters manually.

[T] Computed Variables

The variables for Spindle Speed and Cut Feed (Cf) are computed for you
based on the selections made in this dialog but will not exceed the values set
in the Maximum Limits for Computation section of the dialog. These values
are then assigned to the active toolpath operation or tool. You can override
either of these variables and the other will update automatically. Since this
dialogis a Feeds & Speeds Calculator, you cannot override both values. To do
so, you must edit the operation or tool parameters manually.
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9.4.3 Clearance

The following dialog allows you to select the appropriate Clearance Plane for the Turn Reverse
Boring operation. In this tab, Clearance Plane Definition and Cut Transfer Method parameters can
be specified. See Clearance Plane for additional information.

[1] Dialog Box: Clearance Plane tab

Reverse Boring >

Tool  Feed:s & Speeds  Clearance Plane  Cut Parameters

Clearance Plane D efinition

<— Automatic

(®) Automatic <—— Stock Max 2

(O PatMaxZ + Dist 025 2 | ) ) [T #F

= |

() Stock Max Z + Digt | 0.25 =

() Abzolute Z ¥alue 025 2 <———— PartMaxZ

[ Ignore ‘wireframe Geometry in Bounds Computation

Cut Transfer Method
() Skim <— Clearance
Skim Clearance [C) 0 = Plane

(®) Clearance Plane

Cancel Save Help

Dialog Box: Clearance Plane tab, Turn Reverse Boring

[ Clearance Plane Definition
Automatic
The system determines the clearance height based on the part and stock geometry.

Part Max + Dist
Uses Part maximum plus the specified distance for clearance height.

Stock Max + Dist
Uses Stock maximum plus the specified distance for clearance height. If stock
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944

geometry does not exist, it would use the maximum height of the part geometry.

Absolute Value
Uses the specified distance for clearance height.

L For Turning operations, the User Interface for clearance settings
are automatically set for OD, ID or Face depending on the approach
type specified under global parameters.

L ForHole Machining operations, the clearance plane is normal to
the Z axis.

Ignore Wireframe Geometry in Bounds Computation

Check this box to ignore all wireframe geometry when calculating the Clearance Plane
definition. When checked, the Automatic and Part Max options for defining the
Clearance will be calculated from actual surface geometry.

1] Cut Transfer Method

You can also control the transfer motions during cutting. When the cutter has finished
cutting in one region and needs to transfer to another region to begin cutting, it can
either be instructed to move to the clearance plane and then perform the transfer
motion to the next cut location or it could do a skim motion. In the skim motion, the
system automatically determines the safe height by taking into consideration the
condition of the part model and using this Skim Clearance (S) value specified as the
height to perform the transfer motions.

Cut Parameters

The following dialog allows you to set the Cut Parameters for Turn Reverse Boring operations.
You can set the Bore Type, Depth Control, Location, Dwell and other parameters via this dialog
box.

(1] Dialog Box: Cut Parameters tab
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Reverse Boring >

Tool Feed: & Speed: Clearance Plane Cut Parameters

Reverze Bore Types

Reverze Bore o |

Depth Control

Bore Depth: :

Lacation aof Cut Geometmy

Approach
(&t Top () &t Bottam Distance
() Project to 30 Model
orx [0 [TR] L | 1

Dwell

(@) Off

) Time 5 : IEC

() Rew. 3 “ 1pm Reverse

Engage/Retract

Approach Dist :

Optional Parameters

] Tool Orientation

0 * deg

[Generate Cancel Save Help

Dialog Box: Cut Parameters tab, Turn Reverse Boring

[ Bore Types
The reverse bore types supported are:

Reverse Bore

The tool is fed to defined depth at the controlled feed rate; the spindle is stopped and
then arapid retract is performed. Itis then stopped to orient the spindle, moved away
from the side of the hole and finally retracted.

User Defined Borel/ User Defined Bore2

Defined using the Post-Processor Generator for your selected post definition.

[ Depth Control
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RBore Depth - Enter the depth for the current drill operation. You can select the
Pick button to pick a point on your part model that defines the drill depth.

[ Location of Cut Geometry

Select this option if drilling should start at your Work Zero. The Drill Depth is then
subtracted to this location. An actual pointis not required. The location is determined
automatically by your Work Zero location.

M=

At Top

Select this option if drilling should end at your Work Zero. The Drill Depth is then
added to this location. An actual pointis not required. The location is determined
automatically by your Work Zero location.

—

At Bottom

Project to 3D Model

Select this option if you want to project the start point to your 3D model. For example,
if your stock is longer than your part but you want the Drill Depth to begin at the face
of your part instead of the face of the stock. An actual pointis not required. The
location is determined automatically by your part model.

r-

Projectto 3D
Model
Select this option if you want to specify the coordinates of point where the drilling
should end at your Work Zero. The Drill Depth is then added to this location. An
actual pointis not required. The location is determined automatically by your Work
Zero location. You can select the Pick button and then select a point on your part. It's
coordinate will be calculated automatically.
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F

Pick Top

[1T] Dwell

Dwell is an optional parameter that allows a machine delay of either Time (sec) Rev
(rpm) of the spindle.

[ Engage/Retract

You can define the Approach Distance under Engage/Retract. The tool rapidsin the Z
axis to the approach plane and then applies the specified feedrate from the approach
plane to the specified depth to perform the cycle.

(1] Optional Parameters

Using the Reverse Bore types (see above), the tool is fed to the specified depth at the
controlled feed rate. It is then stopped to orient the spindle, moved away from the
side of the hole and finally retracted. Use this parameter to enable Tool Orientation
and enter the value in degrees.
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Editing Machining Operations

Once a Machining operation is created it is listed under the Machining Browser. By default all the
operations are created under Setup 1. A Setup can hold several machining operations. The
operations can be edited in a couple of ways. Changes can be made to any of the objects that
make up the operation such as the Tool, Feeds/Speeds, Clearance Geometry and Machining
Parameters. This type of editing is called associative editing. This is because the edits made to the
operation are saved with the operation and upon regeneration the changes would be effected.

[ Machining Browser

TURN|'MB| Program Simulate o & @

@ Lathe ':2;1 Stock * o™ WorkZero 3% -

i Post % Align W Turning = & -

W
[E Part * #= Material U:i- Holes =
Setup Stock Machining Operaticns
= Machining Job ﬂ

@ Machine - Lathe
i Post- Fanuc
5 Part- Defined
% Stock - Cylinder Stock
o-Fid Setup 1
d‘. Work Zero
:
g Diarnond Insert-00
g’ Feeds/Speeds
ﬂi' Clearance
D Parameters
Toelpath
;;;"i In-process Stock W
B ¥ o B B

Machining Browser

10.1 Editing Operations Associatively

Machining Operations can be edited by using the Machining Browser. Each machining operation is
represented as a folder in the browser. In the expanded state of this foldericon, five icons
representing five different objects that make up the operation are displayed. These are:
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[T] Machining Browser, Turn Operation Tree

E‘L Turn Roughing ° .g Tool
H Diamond Insert-00

H’ Feeds/Speeds
E Clearance Geometry

g’ Feeds/Speeds

Parameters e [ clearance Geometry

Toolpath

1:) In-process Stock

Machining Browser Toolpath
Operation Icons

° D Parameters

Toolpath

".“) In-process Stock

[ Double-click Editing an Operation Folder

Double clicking on Tool, Feeds/Speeds, Clearance Geometry or Parameters icons gives
you an opportunity to edit the object.

=l Machining Job
@ Machine - Lathe

° g Tool iz Post—Fanluc
ﬂ:l Part - Defined
Q Stock - Cylinder Stock
. g’ Feeds/Speeds 51 Setup1
ﬁ e Work Zero
. Clearance Geometry =15
ﬂ g Diamond Insert-0D
. D Parameters [P Feeds/Speeds
[i5- Clearance
For the selected operation. [ Parameters
Toolpath

Q) In-process Stock
| | Turn Finishing

Double-click Editing an Operation from the Machining
Browser

[1] Right-Mouse click or Double-click on an Operation Icon

Right mouse click or double clicking a specificicon for example the Tool icon would bring

up the Create/Edit Tool dialog, upon which you can substitute the current tool with
another or edit the parameters of the current tool.
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=i, Machining Job
ﬁ. Machine - Lathe
:_;,‘.i' Post - Fanuc
7] Part - Defined
ﬁ:’ Stock - Cylinder Stock
Elg. Setup 1
e Work Zero
=1}~ Turn Roughing
J
” g’ Feeds/Speeds
ﬁ Clearance
D Parameters
Teolpath

?’ In-process Stock
| | Turn Finishing

Right-Mouse click or Double-click on an Operation Icon from the Machining Browser

[T] Drag & Drop New Tools into an Operation

The tool can also be edited by dragging and dropping it from the Tools tab to of the
Machining Objects Browser to the operation folder in the Machining Browser.
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Sl Machining Job
% Maching - Lathe
t  Post - Fanuc
E Part - Defined
Stock - Cylinder Stock
E Setup 1
-.. Work Zero
2 Tum hing
4 Diam -0
P Feed
E Clearance y
L:I Parameters |
Teolpsth ¥
i‘) h-prucﬁsﬁo‘it

] Tum Finishing 1

]
B olof|dx 'l';
i

' g X

I
l

[} Tools T K-Bases

3O er oY ql
'mhmh

f ) Dismond Irses "
Y
[
Sort by Mame = *ﬂ; q-.P

Triangular Inse | #2 | Rad:0.05, Tip Angle:50 deg | RPM: 300 | F: 10
Drag & Drop Editing an Operation from the Machining Browser

Ell[[ Machining Job
“ Machine - Lathe
f Post- Fanuc
] Part - Defined
Q Stock - Cylinder Stock

= ﬁ Setup 1

e‘ Work Zero

EI'?" Turn Reughing
'@ Triangular Insertl «
g’ Feeds/Speeds

. Clearance

D Parameters

Toolpath

E) In-process Stock
| | Tumn Finishing

Drag & Drop Editing an Operation from the Machining Browser

1] Indicator that an Operation needs to be Regenerated
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If any of the objects that make up the operation were to be edited after the toolpath was
generated, the operation will be flagged dirty as needing re-computation. TURN Module

indicates such a condition by adding a red flag to the operation folder (i.e., . ). The

object that necessitated this re-computation is also displayed with a red flag (i.e., ';g ).
An example of this is shown below. In this case the tool used in the operation was edited
after the machining operation was created and so is shown differently, as is the
operation.

= Machining Job
@ Machine - Lathe
i Post - Fanuc
7] Part - Defined
Q Stock - Cylinder Stock
EIE Setup 1
e Work Zero
=% Tum Roughing
| . 'IE Triangular Insertl
g’ Feeds/Speeds
ﬁ Clearance
D Parameters
Teolpath
f}q‘ In-process Stock
Turn Finishing

Indicator that an Operation Needs to be Regenerated

[T] Regenerating an Operation from the Machining Browser

To regenerate an operation that is flagged dirty, first select the operation folder, right
click and select Regenerate as shown in the example below.

= Machining Job
@ Machine - Lathe
i Post-Fanuc
7] Part - Defined
Q Stock - Cylinder Stock
=k Setup 1
de Work Zero

'!:’ Turn Reughing
Turn Finishir@ Regenerate %

-l
ig Post

[ - .
Regenerating an Operation from the Machining Browser

The toolpath is now regenerated with the modified settings.
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= Machining Job

Machine - Lathe

Post - Fanuc

Part - Defined

Stock - Cylinder Stock

. Setup 1

e Work Zero
g Diamond Insert-0D
g’ Feeds/Speeds
ﬁ Clearance
D Parameters

Toolpath

X2

o
N

& QT

IEI.-

l

.,‘I;"j In-process Stock

The toolpath is now regenerated with the modified settings

10.2 Toolpath Viewer

Once a machining operation is created, you can step through the toolpath motions using the
Toolpath Viewer. To display the viewer, double-click on the toolpath icon of the operation in the

Machining Browser. The Toolpath Viewer is a dockable dialog bar that will be initially docked next
to the Machining Browser.

[T] The Toolpath Viewer Displayed
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~ RhinoCAM 2020 - Machining Browser
ITI.INW ngram] Simulate a - 5@

« Mop: Tum Roughing, #:142, T:3.16 min

@ Lethe @ Stock + o WorkZero 3§ -
@ Post @ Aign [P Tuming < g -
h Pat * | I= Materisl [[55 Holes -

Stock Machining Operations

_Ewum

Machine - Lathe
E,ﬁ Past - Fm
= Pat
@ Stock- Cyindu-sw:lt
5] Setup 1
E‘i Work Zero
B [ Tum Roughing
J Dismond Insest-0D
I FeedsiSpeeds
! Clearance
Parameters
ﬁ In-process Stock
& [ Tum Finishing

5=

=

Vihse L
LUMIT, 1
0.004000,0.000000, 0,00 2000,0. 000000

1

1,0, 1,1,0.000000

TRANSFER

RPM, 300,00W MAXRPM, 350
1.533353,0.000000,0.033354

PLUNGE

ILEVEL

cuT

TURN_AFPROACH
1.533353,0.000000,0.033354
1.515676,0.000000,0,015677
TURN_ENGAGE

1. F15676,0.000000,0,015677
1497958, 0. 000000, -0.00 200 1
cuT
1.497958,0.000000, 0,00 200 1
1.457958,0.000000, -3, 203459
TURN_RETRALCT

1497938, 0.000000, -3, 203499
1,515676,0.000000,-3, 191821
TURN_DEFART

1515676, 0.000000,-3. 1916821
1,533353,0.000000, -3, 174144
MARKER PLUMNGE w

HE T I

HOHUNNEEENFGRELREBY PN T EuN-

< I >

The Toolpath Viewer Displayed

Viewing Toolpath Motions

Select a GOTO motion in the toolpath viewer to view the tool motion for the
generated toolpath. Make sure to turn on Toolpath Visibility.

33855858555 85858

RPN EEEESRREEREBY™N .

|
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10.3 Copy & Paste Operations

You can copy and paste machining operations in TURN Module.

[1] Copy & Paste an Operation from the Machining Browser

1. Right-click on the operation folder and select |hCopy.

-4, Machining Job
@ Machine - Lathe
22 Post- Fanuc
= Part - Defined
Q Stock - Cylinder Stock
= E Setup 1
‘.' Work Zero
-

| ) Tumn Fifﬁ Regenerate

\-i

Post

Simulate

& ¢

Simulate Until

I\\'l
(L]
A

Information

Edit

# S

Rename

Suppress

—

Cut

Copy %

Paste

Clone

T [ O 8 3

Save to Knowledge Base
Save As Defaults
LE:F Properties

Right-click on the operation folder and select Copy.

347
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2. Right-click on the operation folder again and seIect@ Paste
is located directly below the selected operation.

=, Machining Job
@ Machine - Lathe

Z Post- Fanuc
= Part - Defined
(b Stock - Cylinder Stock

= E Setup 1

‘.' Work Zero

@[
@[

i-i

& ¢

y
.
A

& S

—

i

rmb@%@;-"

CH
I

Turn F @ Regenerate

Post
Simulate
Simulate Until
Information
Edit

Rename
Suppress

Cut

Copy

Paste L}
Clane

Save to Knowledge Base

Save As Defaults

Properties

Right-click on the operation folder again and select Paste

. The new operation

3. This creates a copy of the operation. You can then edit the operation and

regenerate toolpath.
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10.4 Clone Operation

You can Clone machining operations in Machining Browser. To Clone an operation, select the
operation under the Machining Browser, right-click and select Clone. This performs a Copy/Paste
on the selected operation.

[ Clone the Operation

-4, Machining Job
@ Machine - Lathe
22 Post- Fanuc
= Part - Defined
% Stock - Cylinder Stock
= E Setup 1
‘.' Work Zero
| | Turn Roughing
-

¥

Regenerate

. .l'i

Post

Simulate

&

Simulate Until

\l
(L
A

|Information

Edit

=

Rename

Suppress

—

W

Cut
Copy
Paste

Clone L}

Save to Knowledge Base

Y

Save As Defaults

L{'j Properties

Machining Browser: Clone an Operation

[1] Edit or Regenerate the Operation
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This creates a copy of the operation located under the currently selected operation.

= Machining Job
@ Machine - Lathe
£z Post - Fanuc
= Part - Defined
% Stock - Cylinder Stock
=-F&d Setup 1
d‘. Work Zero

Turn Roughing

WL €— Original

Turn Finishing 4= Clone

Cloned Operation

You can then edit the operation and regenerate toolpath.

10.5 Delete Operations

To Delete a machining operation, select the operation from the Machining Browser, right-click and
select Cut.

[1] Cut an Operation from the Machining Browser

1. Right-click on the operation folder and select b Cut.
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=1, Machining Job
@ Machine - Lathe
i Post- Fanuc
= Part - Defined
(b Stock - Cylinder Stock
= E Setup 1

¢ 1 I

| Tumn Filﬁ Regenerate

sl
-

= Post

Simulate

v]

Simulate Until

\'l
[ 1]
A

Information

Edit

# S

Rename

-

Suppress

Cut %

Copy

—

Paste

Clone

B, i mh i §

Save to Knowledge Base
Save As Defaults

'::l:' Properties

—

Cut an Operation from the Machining Browser

2. The operation is removed and added to the clipboard. If desired, you can right-
click and Paste the operation back into the Machining Browser.

[ Alternate Methods to Delete an Operation
Alternatively you can delete a machining operation by:
1. Selectingthe operation and using the Delete key on your keyboard.

2. Selecting the operation and dragging the operation out of the mops browser to
the viewport area.
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10.6 Rename Operations

To Rename a machining operation, select the operation from the Machining Browser, right-click

and select Rename.

[T] Rename an Operation from the Machining Browser

1. Right-click on the operation folder and select Rename.

=-{, - Machining Job
[, Machine - Lathe
Post - Fanuc
Part - Defined
Stock - Cylinder Stock
o-Fd Setup 1
‘. Work Zero
| | Turn Roughing
-

8

= QTT

Regenerate
-
#==  Post
@ Simulate

Sirmulate Until

\u
L}
-

Information

<

Edit

Rename

s

D

[ Suppress

' ot
Right-click on the operation folder and select Rename
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2. Enteranew name for the operation.

=1l Machining Job
@ Machine - Lathe
f2 Post- Fanuc
7] Part - Defined
Q Stock - Cylinder Stock

Elﬁ. Setup 1
e Work fero
I Roughing

| | Tumn Finishing

Enter anew name for the operation

[T] Conventions for Renaming Operations

Do not use any of these common illegal characters/symbols in your Mop Names:

DO NOT USE these Characters when renaming Mops

# pound ? guestion mark
% percent / forward slash

& ampersand S dollar sign

{ left bracket ! exclamation point
} right bracket ! single quotes

\ back slash " double quotes
< left angle bracket : colon

> right angle bracket @ at sign

* asterisk

Also, keep these rules in mind:
e Do not start or end your Mop Names with a space or period

e Keep your file names to areasonable length and be sure they are under 31
characters.

[T] Alternate Methods to Rename an Operation

Alternatively you can double-left-click on the operation name in the Machining Browser
and then enter a new name.
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10.7

Suppress Operations

[T To Suppress an Operation

= Machining Job
&, Machine - Lathe
Post - Fanuc
Part - Defined
Stock - Cylinder Stock
Setup 1

‘. Work fero

CLLEC]

Turn Finis @ Regenerate
Al

&

"
L]

& QT

.
~

Post

& ¢

Simulate

Simulate Until

|Information

. :‘.‘-I
A

Edit
Rename

& Suppress I}

o4, Cut

To Suppress an Operation

[T] The Suppressed Operation Icon

You can Suppress a machining operation or a Setup in the Machining Browser by selecting it, right
click and select Suppress from the context menu. Suppressed operations will not be displayed,
posted or simulated. You can also right-click and Unsuppress an operation. Note: You can
customize how suppressed operations are managed using the Machining Preferences dialog.

A Suppress operation will display in the Machining Job with the following icon:
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=1, Machining Job
@ Machine - Lathe
:_;,.‘i' Post - Fanuc
7] Part - Defined
Q Stock - Cylinder Stock
= E Setup 1
‘.' Work Zero
=] _ Turn Reughing

g Diamend Insert-00
g’ Feeds/Speeds
DE Clearance
D Parameters
Toolpath
& In-process Stock
| | Turn Finishing

Suppressed Operation Icon

[ To Unsuppress an Operation
To Unsuppress an operation, right-click on it and select Unsuppress.

=, Machining Job
@ Machine - Lathe
Z Post- Fanuc
7] Part - Defined
c,) Stock - Cylinder Stock
= E Setup 1
‘.' Work Zero

i )
g Dian\:!;.) Information

Feec
il Rename
= Clea
=
D Para |L Unsuppress b
Tool

& In-p| b Cut

I TurnFinin:‘ Properties

To Unsuppress an Operation

10.8 Delete Dirty Mops

You can Delete all machining operations in a Setup that are flagged as dirty? . This command
can also be executed from right-clicking on the Machining Job to delete ALL dirty Mops in all
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Setups. Warning This a permanent operation and cannot be undone. Select the Setup, right click
and select Delete Dirty Mops from the context menu.

[T] Delete All Dirty Mops (BEFORE)

BWarning! This operation is permanent and cannot be
undone!

=1, Machining Job
G. Machine - Lathe
{2 Post- Fanuc
Part - Defined

I

(b Stock - ylinder Stock
&

‘.' Wi @ Regenerate
L

"#% Post

ﬁ - Simulate
P
'\_!r,) Information

Shop Documentation

Rename

Suppress

—

Suppress Dirty MOps

* &y Delete Dirty MOps N
o4, Cut
2 <o
EE Paste

lL_.k‘ Save to Knowledge Base

To Delete Dirty MOps

[1] Delete All Dirty Mops (AFTER)

A Suppress operation will display in the Machining Job with the following icon:
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= Machining Job
,  Machine - Lathe

Post - Fanuc

Part - Defined

Stock - Part Cylinder Stock
“ Work Zero

Turn Roughing

T

bh
L]

=

Fil v

All Dirty MOps are deleted
MILL Module shown, Similar for TURN and
Profile-NEST

10.9 Suppress Dirty Mops

You can Suppress all machining operations in a Setup that are flagged as dirty 2 . Select the
Setup, right click and select Suppress Dirty Mops from the context menu. This command can also
be executed from right-clicking on the Machining Job to suppress ALL dirty Mops in all Setups.

Note: You can customize how suppressed operations are managed using the Machining
Preferences dialog.

[L] suppress All Dirty Mops (BEFORE)
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=1, Machining Job
Machine - Lathe
Post - Fanuc

Part - Defin

T

ay
]

ylinder Stock

#OT

‘.' W @ Regenerate

%= Post
@ Simulate
@ Infarmation
'\I i
| Shop Documentation

Rename

& Suppress

% Suppress Dirty MOps L}

Delete Dirty MOps

i)

""Ib Cut
IE Copy
@ Paste
%

Save to Knowledge Base

To Suppress all Dirty MOps

[1] Suppress All Dirty Mops (AFTER)
Suppressed operation will display in the Machining Job with the following icon:

=l Machining Job
@ Machine - Lathe
S_;‘,i Post - Fanuc
5 Part - Defined
Q Stock - Part Cylinder Stock
= £ B
‘. Work Zero

| | Turn Roughing
% Turn Finishing

All Dirty MOps are suppressed
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10.10 Unsuppress Dirty Mops

You can Unsuppress all machining operations in a Setup that are flagged as dirty ? . Select the
Setup, right click and select Unsuppress Dirty Mops from the context menu. This command can
also be executed from right-clicking on the Machining Job to unsuppress ALL dirty Mops in all
Setups. Note: You can customize how suppressed operations are managed using the Machining
Preferences dialog.

[T Unsuppress All Dirty Mops (BEFORE)

=-{, " Machining Job

Machine - Lathe

Post - Fanuc

Part - Dgfi

Stock Cylinder Stock

HOTGE

=
‘.' Wi @ Regenerate
[ Tu - .
* 1 ost
Simulate

|Information

"o
I y
i # {I
LTS A

Shop Documentation
Rename
Suppress

Unsuppress Dirty MOps I}

Delete Dirty MOps
Cut

Copy

S5 W

Paste
lL_.k‘ Save to Knowledge Base

To Unsuppress all Dirty MOps
MILL Module shown, Similar for TURN and Profile-NEST

[T] Unsuppress All Dirty Mops (AFTER)

Suppressed operation will display in the Machining Job with the following icon:
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=1, Machining Job
Machine - Lathe
Post - Fanuc
Part - Defined
Stock - Part Cylinder Stock
= Fis
‘.' Work Zero
| | Turn Roughing
? Turn Finishing

T

HOT

All Dirty MOps are unsuppressed
MILL Module shown, Similar for TURN and
Profile-NEST

10.11 Machining Information

This displays a dialog box with the following information about the selected Operation, the Setup

or the entire Machining Job:
e QOperation Name
e Status
e Tool Name & Tool Number
e (CutFeedRate
e Spindle Speed
e #of GOTOs

e Machine Time

[T] Select Information from the Right-click Menu

Machining Operations Information can be viewed by selecting a Setup, right mouse

button click and left click on Information.
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=1, Machining Job
@. Machine - Lathe
:_;,.‘i' Post - Fanuc
= Part - Defined

(b Stock - Cylinder Stock
] S-tggl

‘.' ,ﬁ Regenerate
8

|

Simulate
P et
k_!r_) Information %

[y .
Shop Decurmentation

Rename

Select Information from the Right-click Menu

[T] Dialog Box: Machining Operations Information (TURN Module)

Machining Operations Information x
Mops Information
MName Status  Tool Tool & Cut Feed Spinde Speed 2 of GOTOs Machining Time
Setup 1
Work Zer Clean  [No Tool . 0.0
Tum Rouwghing Clean  Diamond insert-00 i 10.00indmn 300 RPM 143 411 min
Tum Finishing Clean  Dhamond insert-00 1 10.00in/min 300 RPM w 0.52 min

Sebup-dotal 462 min

Print

o 1 comes || hew

Dialog Box: Machining Operations Information

10.12 Shop Documentation

Shop documentation can be generated for any Setup listed under the Machining Job in the
Machining Browser. Right-click on Setup and select Shop Documentation. This will create a setup
sheet for the programmed part which includes the following information. It can be printed and
handed over to the operator in preparation for the part to be machined on the CNC.

[ Information in the Shop Documentation Setup Sheet

e Screen capture of the part from the active viewport
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e Total Machining time
e Tool list

e Machining Operations List

[T] Displaying Shop Documentation for a Setup

1. Right-click on the Setup and select Shop Documentation to display the setup
sheet.

=, Machining Job

Machine - Lathe
Post - Fanuc

Part - Defined

Stock - Cylinder Stock

M"'
‘l
C
i

.@;

Fil Ym

Regenerate

Post

— o =

¢ ¥

Simulate

Information

Y
ety y
I 1 {I
B ¥

Shop Documentation

Rename
[ & Suppress
o4, Cut

£y conv
@ Paste

lL.-k‘ Save to Knowledge Base

Displaying Shop Documentation for a Setup

2. Inthe Save Shop Documentation File dialog box, select an Output Template and
then pick Save. By default, the HTML file is saved to the folder where the current
file is located.
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Savein: || QuickStart - & E-

i MName Date

e :
e Mo iterns match your search.
Recent Places

Libraries

Ay

Computer

“
h 4 | 1 | 3

Metwork
File name: TURMNQuick Start Tutoral_Completed html -
Save as type: [Shop Documentation Files (*html) vl ’ Cancel ]
Dutput Template:  IEREE -

[T Do nat show this dialog again

Dialog Box: Save Shop Documentation File

3. The Setup Sheetis displayed in your default Internet Browser.

[T Example: Shop Documentation Setup Sheet
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SETUP SHEET

File Mame:

Data: | wnies: inch | Total Machining Tima: 3 mies &4 secs
Stock Dimensions: Radus: 1.500; Lisngtha 1207

N, of Ops: 3 | Stock Matarial | Mumber of Tools:

PART SETUP

TOOL LIST

Dimensions.
Na. HName Number Type Comments
Radius | C-Radius | Taper | Length | Coolant
Diamond
1 I oo 1 Undefined | 0.020 0.030 0000 | 0.000 Yone

Oparation Number: 1
Hame Tool Used Cut Feed Spindle Speed Machining Time Comments
Work Zeeo [ 0.000 0.000 Zwo (0]
Operation Number: 2
Mama Tool Used Cut Feed Spindly Speed Machining Time Comments
Turn Roughing 1 10,000 in/min 300.000 I rming 16 sbe
Operation Number: 3
Mame Tool Used Cut Feed Spindle Speed Machining Time Comments
Turn Einishing i 10508 Infmin 300,600 8 sacs

10.13 Machining Operation Properties

You can set the properties of a Operation by selecting it in the Machining Browser window,
clicking on the right mouse button and selecting the Properties menu item.

[ Select Properties from the Right-click Menu
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=1, Machining Job
ﬂ. Machine - Lathe
S_;‘,.i Post - Fanuc
= Part - Defined
Q Stock - Cylinder Stock
= ﬁ Setup 1
‘.' Work Zero
L o

| | Turn Finis Regenerate

¥

wu il

\I

Post

Simulate

Simulate Until

|Information

Edit

Z e E

Rename

Suppress

—

Cut

Copy
Paste

Clone

Save to Knowledge Base

T [ g (0 S

Save As Defaults

'f!}' Properties

=

To set Machining Operation Properties
Note: MILL Module shown, Similar for MILL-TURN, TURN and Profile-NEST

[T] Dialog Box: Machining Operation Properties

This will bring up the dialog that is shown below.

365
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Machining Operation Properties >

M ame: | 1/2 Atz Facing |

Program #: | |

Simulation Color: [ =

Comments to Dutput

Fresdously Output To File

| C:AProgramD ata'MecSaft Corparatian’, |

Prevviously Output On
|Thursda_l,l, Mavember 03, 20 |

Cancel Help

Dialog Box: Machining Operation Properties

Name
Change the Name of the Machining Operation.
Program #

Specify Program # for the operation. This program number will be output during post
processing of the operation.

Simulation Color

This allows you to specify a unique color for this operation during Simulation display.
Refer to the Simulate tab Status Bar for setting the simulation to display by Mop (i.e.,
machining operation type).

Comments to Output

You can also include commands that will be saved with the operation. These comments
will also be output during post-processing of the operation. This might be a good place
to putin comments or instructions for the machine tool operator.

This can be used to put in add comments or instructions for
the machine tool operator!

u

Previously Output To File
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This refers to the name of the external post-processed file that this particular operation
was output to.

Previously Output On

This refers to the last time the operation was post-processed and the time the post-
processing was performed.
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Simulating Machining Operations

TURN Module offers powerful cut material simulation functionality to allow users to simulate
actual machining of the generated toolpaths. The output of this simulation is a true 3D cut model.
This 3D model can be rotated, zoomed and manipulated.

The 3D cut model can be visually compared with the part model to show areas of uncut material
(i.e., undercut) and/or areas of over-cut material (i.e., gouging) using this component. The
simulation features allow the early detection and correction of programming errors. The following
section describes the material removal simulation functionality available in TURN module.

L Inthe TURN module, rotate the view using the right-mouse
button to a suitable orientation that is convenient for viewing the
simulation.

[ Types of Simulations Available
There are three kinds of toolpath simulation available in TURN module. These are:
e Tool Animation
e Cut Material Simulation

e Machine Tool Simulation

[T] To Simulate an Operation

The simulation can be performed either on the currently active machining operation or
on multiple operations. The active operation is the one that is selected and shown
highlighted in the Machining Browser. Typically, this would be the last toolpath that was
generated.

1. Tosimulate any operation, select it from the Machining Browser.

2. Select the Simulate tab.

3. Selectthe Play Play button or right-click on the operation and pick Simulate.
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TURM LJ‘H Program Simulate & # @

ﬁb Preferences ‘:} Stock - EI Tz End \3 Compare
L El Play ml Pause
Simulate by Moves EI Ste DI stop
Opticns Simulate

=1, Machining Job | py,y

. Machine -
? achine Perform Toolpath
=z# Post- Fan

U5 Part - Defi
Q Stock - Part Cylinder Stock
= E Setup 1
‘. Work Zero
=

|} Turn Finishing
| ) Spot Drill
I

Simulation or Animation

&H--H--#

L-Teen Drill

E3]

Select an operation and then pick Play from the Simulate tab

&, Machining Job
“. Machine - Lathe
2z Post- Fanuc
= Part - Defined
Q Stock - Part Cylinder Stock

~kD Setup 1
‘. Work Zero
(M8 Turn Roughing

@
Fy

x|

| ) Turn Finishi @ Regenerate
| ) SpotDrill | o

| 2% Post
| | Deep Drill

@ Simulate I},
Simulate Until
'ﬁ' Simulate To/ ™=

Select an operation, right-click and pick Simulate

LU Simulate Until

To perform simulations on multiple operations select the last operation, right click and
choose Simulate Until. You can also select multiple operations by holding down the Ctrl
key.
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El-1 -~ Machining Job
a Machine - Lathe
= Post - Fanuc
[ Part- Defined
% Stock - Part Cylinder Stock

| | Turn Roughing

|/ Turn Finishing

l

| | Deepl ﬁ Regenerate

Simulate Until

Simulate To End

P Y
. I S
Simulate Until the Active Operation

[T] Simulate to End

To simulate directly to the end of the Machining Job, right click on any operation and
select Simulate to End.
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=4 Machining Job
@ Machine - Lathe
:_;:i' Post - Fanuc
[ Part- Defined
% Stock - Part Cylinder Stock
o-F& Setup 1

‘. Work fero

| | Turn Roughing

Fy

-3

L
I -"-F'Dt[:@ Regenerate
L

Deep [ o

;_'5';;. Post

Simulate

Simulate Until

Simulate To End

L B i
k_‘-!-r_) Information

-3

" it

Simulate to End

[T] Simulate all Operations within Active Setup

37

Alternatively you can select a Setup and select Simulate to simulate all the operations

within a Setup.
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TURM LJ‘H Program Simulate & # @

ﬁb Preferences ‘:} Stock - EI Tz End \3 Compare

El Play ml Pauze
Simulate b}rw El Stey Dl Stop
Options Simulate

=1, Machining Job | py,y

% Machine -

I_;‘,i Post - Fan

U5 Part - Defi

Stock - Part Cylinder Stock

Q@
- i
‘. Work fero

| Turn Roughing

Perform Toolpath
Simulation or Animation

H--H

|} Turn Finishing
| ) Spot Drill
| ) Deep Drill

&

Simulate all Operations within Active Setup

=, Machining Job
a Machine - Lathe
I;;ﬁ Post - Fanuc
5 Part- Defined
Q Stock - Part Cylinder Stock
- Fis 2
‘.' W lﬁ Fegenerate

#%e  Post

[+
L

£
o

{#
——

L.

[T

=

@ *

x|

Simulate I}
/| De
@ Information

[ L Shop Documentation

=

a1

Simulate all Operations within Active Setup

11.1 Tool Animation

Simple tool animation can be carried out in TURN module by using the controls on the Simulate
tab.
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[T] To Simulate Tool Motions by Move

If there is no stock loaded or if the stock is loaded and the Stock Visibility is turned OFF
then the tool can be animated to follow the toolpath by setting the step increment to
the desired value and clicking on the Simulate button on the Simulate tab of the browser
or by selecting an operation and choosing right click to simulate.

1. Selectthe Turn Operation from the Machining Browser.

2. Ifthereis stock, turn Stock Visibility OFF.

6B SRS L S P ¥ ¥ et -
Loz’
Stock Visibility

& Toggle Stock Visibility

(L
A ar Yy

= Il'm Tools

-y

If there is stock, turn Stock Visibility OFF

Select the Simulate tab.
Check the box next to Simulate by Moves.
Adjust the Slider to the far left (i.e., 1 move at a time).

Pick the Step button to see one tool motion.

N o v &~ W

Continue to pick the Step button to "step-through" all tool motions.

TUF‘.Nll'J:ﬂ Program Simulate o 8@

1.'::[} Preferences Q Stock - EI To End -L Compare
l‘ 0 Play M Pause
Simulate by Moves [ Step O] stop
Options i

Simulate
Simulate Tool Motions by Move
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Simulate Tool Motions by Move

1] To Simulate Tool Motions & Toolpaths by Move

You can also choose to display the toolpath as the tool is being animated. Thisis a
powerful function that allows you to actually watch the toolpath being displayed on the
screen incrementally. To do this make sure Toolpath Visibility is turned ON before
starting the tool animation along the toolpath.

1. Selectthe Turn Operation from the Machining Browser.
2. Ifthere is stock, turn Stock Visibility OFF.
3. Turn Toolpath Visibility ON.

WMWM
stﬁg I'P ¥ Default -

Toolpath Visibility
& Toggle Toolpath Visibility

1] Tools
Qg Yy
I

Turn Toolpath Visibility ON

Select the Simulate tab.
Check the box next to Simulate by Moves.

Adjust the Slider to the far left (i.e., 1 move at a time).

A W N

Pick the Step button to see one tool motion.
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5. Continue to pick the Step button to "step-through" all tool motions.

11.2 Cut Material Simulation

TURN Module offers very powerful cut material simulation functionality to allow users to simulate
actual machining of the generated toolpaths. To perform cutting simulation, a stock model must
be loaded and displayed and a machining operation must be active.

1] To Simulate Cut Material by Moves
There must be Stock defined and the Stock Visibility turned ON.
1. Make sure Stock is defined for your Machining Job.
=l Machining Job
‘ Machine - Lathe
#; Post - Fanuc

[0 Part - Defined
Q Stock - Cylinder Stock
El@ Setup 1

‘. Work Zero
D Turn Roughing

D Turn Finishing
Stockis defined for your Machining Job

2. Select the Turn Operation from the Machining Browser.

3. Turn Stock Visibility ON.

© 2025 Mec Soft Corporation



376 RhinoCAM-TURN 2025 Reference

&@635&9 B W Default El
L&

Stock Visibility

& Toggle Stock Visibility

7

g )
=11 Tools

-y

Turn Stock Visibility ON

4. Select the Simulate tab.

5. Check the box next to Simulate by Moves.

6. Adjust the Slider to the far left (i.e., 1 move at a time).

7. Pick the Step button to see one tool motion.

8. Continue to pick the Step button to "step-through" all tool motions.
[ﬁ]ﬂﬂ Program Simulate o -5 @
T;b Preferences Q Stock T El Ta End % Compare

l* O play [ Pause
Simulate by Moves % Step QI Stop

Options Simulate

Simulate Tool Motions by Move

Simulating Cut Material Removal

D:I The Simulation is a True 3D Cut Model
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The output of the Cut Material Simulation is a true 3D cut model. This 3D model can be
rotated, zoomed and manipulated. The cut model can be visually compared with the part
model to show areas of uncut material and/or areas of over-cut material using this
component. An example of cut material simulation is shown below.

The Simulation isaTrue 3D Cut Model

11.3 Material Texture in Simulation

Material texture can be applied to the Cut Material Simulation. This functionality allows users to
simulate actual machining of the generated toolpaths with material texture.

N To Simulate Cut Material Removal with Material Texture
There must be Stock defined and the Stock Visibility turned ON.

1. Make sure Stock is defined for your Machining Job.
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=l Machining Job
%. Machine - Lathe
5_;} Post - Fanuc
7] Part - Defined
Q Stock - Cylinder Stock
Elﬁ Setup 1
e Work Zero
| ) Tum Roughing
| | Turn Finishing

Stock is defined for your Machining Job

2. From the Program tab, select §= Material
material from the Stock Material dialog box.
3. Select the Turn Operation from the Machining Browser.

4. Turn Stock Visibility ON.

Define Stock Material and select a

&@635&9 I'}’" ¥ Default
Loz’

Stock Visibility

& Toggle Stock Visibility

7
Il o g k) ™

= ll'rﬂ Tools

-y

Turn Stock Visibility ON

5. Turn Material Texture Visibility ON.

@*ﬂsiﬁﬂ "fx'#' :!l-’ Default
Ly

Material Texture Visibility

é-jE Toggle Material Texture
Visibility on Stock

Turn Material Texture Visibility ON

6. Selectthe Simulate tab.
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11.4

7. Checkthe box next to Simulate by Moves.
8. Adjust the Slider to the far left (i.e., 1 move at a time).
9. Pick the Step button to see one tool motion.

10. Continue to pick the Step button to "step-through" all tool motions.
An example of Cut Material Simulation with Material Texture is shown below.
The material is set to Aluminum-6061 under Choose Stock Material of the Stock
Material dialog box.

Part/Stock Compare

Available in: Xpress Standard Expert Professional Premium

v v v

This command graphically compares the differences between the part and the stock geometry and
displays the results graphically. The part geometry must contain solid/surface/mesh geometry.
You can use the Part/Stock Comparison dialog that displays to adjust the tolerance band and
continue the comparison.

[ To Run the Comparison Simulation

Run the simulation from the Simulate tab and select Perform Part/Stock Comparison.
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WF‘;N'LJ‘H Program Simulate o g8 @
'q::.b Preferences Q Stock - EI To End ':.& Compare
» g Play ml Pause
Simulate by Mowves El Step Dl stop
Options Simulate
=8 Machining Job Compare

% Machine - Lathe
22 Post- Fanuc
5 Part - Defined

Perform Part/Stock
Comparison

Q Stock - Cylinder Stock
= E Setup 1
‘.' Work Zera
5

| | Turn Finishing

Location of the Perform Part/Stock Comparison Icon

[ Dialog Box: Part/Stock Comparison

The following dialog is displayed and you can specify the tolerance for part/stock
comparison. You can manipulate the partin the graphics window (i.e., pan, zoom,

rotate) while this dialog is displayed.

Part/Stock Comparision *

Talerance Band: [0.001 =

tore than |0.007

0.0003333%| to |0.007

0.0003333 1y |-0.0003233

0.0003333| 4, |-0.000

Less than |-0.00

Apply Help Cancel

Part/Stock Comparison dialog box

[1] A Visual Stock/Part Model Comparison is Displayed
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A visual comparison of the stock model against the part model is displayed. You can
color-code areas based on the amount of material remaining or overcut.

Part/Stock Comparison Model TURN Module)
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Post Processing Machining Operations

Once machining operations are created they can be post processed to a specific machine
controller. To post process a machining operation, select the operation in the Machining Browser,

right click and select Post.

[T] To Post Process from the Machining Browser

There must be a Post defined for the Machining Job.

1. If noPostis defined, pick & Postpost and then select a post processor from the
Set Post Processor Options dialog box.

2. Select the Turn Operation from the Machining Browser.
'1'}
3. Right-click and select “post.

= Machining Job
@ Machine - Lathe
i Post-Fanuc
7] Part - Defined
Q Stock - Cylinder Stock

= E Setup 1
‘. Work Zero

Turn F @ Regenerate

Al
e Post

Simulate

Simulate Until

To Post Process a Turn Operation from the Machining Browser

4. Enterafile name for the posted file and pick Post from the Post & Save As dialog
box.

5. The posted file is displayed in Notepad.
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1| TURNQuickStanTutarial_Compl.. —

File Edit Format VWiew Help
e

(Turn Roughing)

Tl

G54

G58 5358

G997 5388 Ma3

Mag

Ged X1.53 78.0915

G@l X1.515 £9.815 G&7@ F5.
X1.498 I-9.802 G7@ F7.5
X1.48 Z-@.82

X1.48 £-3.227 G778 Fle.
X1.498 £-3.21 G7@ Fl5.
X1.515 Z-3.192

X1.53 Z-3.192 G778 F5.

Ged X1.53 78.0815

Ga1 X1.453 f@.815% 67 F5.
X1.435 £-9.892 G7@ F7.5
X1.417 Z-9.82

X1.417 Z-3.227 G7@ Fl8.
X1.435% Z-3.21 G778 F15.

The posted file is displayed in Notepad

[T To Post Process Multiple Operations

383

You have the ability to select multiple Turn Operations or the entire set of machining
operations and post process all of them with a single button click. To do this:

There must be a Post defined for the Machining Job.

1.

If no Post is defined, pic

k :,-;? Post

Set Post Processor Options dialog box.

Select the Setup from the Machining Browser. You can also select multiple

operations by holding down the <Ctrl> key.

|

Right-click and select #post.

Post and then select a post processor from the
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=~ Machining Job
% Machine - Lathe
5_;‘) Post - Fanuc
[ Part - Defined
Q Stock - Cylinder Stock
R Ey
e Wol lﬁ Regenerate

IL.-" Turl,.._ bost
@ Tug = ° h.

(I-) Information

Right-click on a Setup and select Post to post all Turn Operationsin the Setup

=l Machining Job

# Machine - Lathe

S_;‘,.i Post - Fanuc

7] Part- Defined

Q Stock - Cylinder Stock

= “E Setup 1
-e' Work Zero
(MY Turn Finishig

@ Regenerate

ron Post

@ Simulate

Simulate Until

N

Example shows selecting multiple operations by holding down the <Ctrl> key for posting.

7. Enterafile name for the posted file and pick Post from the Post & Save As dialog
box.

8. The posted file is displayed in Notepad.
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7 TURNQuickStastTutarial_Compl.. —

File Edit Format VWiew Help
e

(Turn Roughing)

Tl

G54

G58 5358

G997 5388 Ma3

Mag

Ged X1.53 78.0915

G@l X1.515 £9.815 G&7@ F5.
X1.498 I-9.802 G7@ F7.5
X1.48 Z-@.82

X1.48 £-3.227 G778 Fle.
X1.498 £-3.21 G7@ Fl5.
X1.515 Z-3.192

X1.53 Z-3.192 G778 F5.

Ged X1.53 78.0815

Ga1 X1.453 f@.815% 67 F5.
X1.435 £-9.892 G7@ F7.5
X1.417 Z-9.82

X1.417 Z-3.227 G7@ Fl8.
X1.435% Z-3.21 G778 F15.

The posted file is displayed in Notepad

[T To Post Process All Operations

Alternatively you can select the Machining Job at the root level under the Machining

Browser, right click and select Post All.

There must be a Post defined for the Machining Job.

1.

If no Post is defined, pick W/ Post

Post and then select a post processor from the

Set Post Processor Options dialog box.

2. Select the Machining Job from the Machining Browser.

3. Right-click and select #post.

|
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7.

GURY Machining Jig

@ Machir@ Fegenerate All

1% Post- A
Part-0 <

E Stock - [ Simulate Al

27y Post All

[

Elﬁ Setup 1 lLu Save to Knowledge Base

& Turr@ Information

-

bt

=
—
_|
c
=

% Delete All

Shop Documentation

Select the Machining Job from the Machining Browser, right-click and pick Poast All

Enter a file name for the posted file and pick Post from the Post & Save As dialog

box.

8. The posted file is displayed in Notepad.

| TURNCuUickStanTutornal_Compl.. —
File Edit Format Yiew Help

K

(Turn Roughing)

Tl

G54

G58 5350

G97 S308 Ma3

Ma8&

Gee X1.53 7I8.815

Gel X1.515 Ze.815 G7e F5.
X1.498 I-0.002 G7@ F7.5
X1.48 Z-8.82

X1.48 Z-3.227 G7@ Fle.
X1.498 £-3.21 G7@ F15.
X1.515 Z-3.192

X1.53 7-3.192 G7@ F5.
Gee X1.53 I8.815

Gel1 X1.453 Z9.815 G7e F5.
X1.435 Z-0.002 G7@ F7.5
X1.417 Z-0.82

X1.417 Z-3.227 G78 Fl8.
X1.435 Z-3.21 G7@ F15.

The posted file is displayed in Notepad

[ About the Post & Save As dialog box

O

*

Post-processing can be done from Program and Simulate tabs under the Machining
Browser. Selecting Post will display the Post and Save As Dialog. The following are the

default settings when the Post and Save As dialog box is displayed:
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e Post and Save As dialog points to the folder location where the part geometry is
located.

e Save as type —refers to post file extension. This information is obtained from the
set post options dialog.

e Current Post - refers to the controller/post processor to post process the
toolpath. This information is also obtained from the set post options dialog.

You can override the default settings under the Post & Save As dialog box. Once you click
on the Post button in the dialog, post processing will begin and the posted file is located
under the specified folder and then displayed in Notepad by default.

. Post & Save As x

S.wen:: Ganck St ~ @ 5 il e L
*

- Y

Deskiop MILLCuickStanT... TURNQuickStart.. TURNCuickStart...
1.nc

™

Libranes

This PC

Metwork
Fie name: LR Grick Start Tutonal_Completed Setup 1 ncliag|
Save a3 type Posted Output Files [ nc) w Cancel
Covert Post | EE0R v

[ 0 et v thics chsbingy gy

Enter afile name for the posted file and pick Post from the Post & Save As dialog box

121 Set Post Options

iz Post You canspecify certain post-processor options and rules for post processing. This is
done by selecting "Set Post Options" from the Program tab under the Machining

Browser.

This will bring up the following dialog.

[T] Dialog Box: Set Post-Processor Options
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TUHNI'_ﬂﬂ Program Simulate o g8 @

'@ Lathe \b Stock - “ Work Zero 38 -
i Post \.E Align Uj; Turning = B¢ =
= F'artlb ¥= Material [[J& Holes ~

Setup Stock Machining Operations

Post

e Set Turning Post-Processor
Options

—
% Stock - Cylinder Stock

- Setup 1

Set Post-Processor Options

See Use Programmable Post to learn more about using the Programmable Post option.

ot

Select Post-Processar

Select Post-Processor

Post-Processor Type
0 Legacy [.spm] Pos! () Pythan [.py] Post

Select Pozt Processar

Current Paost Processar;

AhilibyS ystemns «  Edit ...

Folder to load post-proceszor files from;

C:%ProgramD atahk ecSoft Corporationt B hinoCakd 2025
for Rhina 3.04FastzhbillhS P

Set to Default Folder

Copy any modified posts from previous version

Cancel Help

Dialog Box: Set Post-Processor Options

[ Post Processor Type
Use these options to define the post type to use when posting toolpath operations.

Use Legacy Post
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Select this option to use your "Legacy Post" when posting toolpath operations. "Legacy
Post" refers to your post definition (*.spm) file you used prior to version 2021.

Use Programmable Post

Select this option to use your "Programmable Post" when posting toolpath operations.
"Programmable Post" refers to your programmable post created with our version 2021
and newer CAM plugins. See Use Programmable Post for documentation.

[T] Current Post Processor

User can change the default post processor by selecting a post from the list of available
post processors under Current Post Processor.

[ Folder where post-processor files are located

MILL module uses macro files with a.spm extension to handle post-processing to
different controllers. These files are typically located in the "Posts" directory under the
RhinoCAM installation folder(C:\ProgramData\MecSoft Corporation\RhinoCAM 20xx for
Rhino x.x\Posts\Mill).

MILL module by default looks in this directory to build the list of available post-
processors shown under the Current Post. User can change the post processor by
selecting a post from the list of available post processors under Current Post.

To change the post processor file location, you can specify the folder to find the Post-
Processor macro files by selecting the "Browser for Folder" button in the dialog.

12.1.1 Welcome

PPG Module

RhinoCAM

Transformational CAM inside Rhino

2025

Prefer Printed Documentation? Check Here!

The RhinoCAM Post-Processor Generator is used to edit post processor files (SPM Files). These
files are used by RhinoCAM during toolpath post-processing. RhinoCAM reads in a user specified
SPMfile, each file corresponding to a single machine tool controller, and generates the post-
processed output using the rules resident in these files. Users have the ability to edit these files
to modify these rules, thereby controlling the output that RhinoCAM generates.

For purposes of brevity, Rhino refers to both Rhinoceros 7 or Rhino 8.

Using the RhinoCAM Post-Processor Generator, these SPM files can be edited by following these
steps:
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First choose the required SPM file to edit from the Post Processor File Browser. After selecting the
file, it can be edited using the Editor dialog. The format of various output blocks, such as motion,
feed rates, spindle etc., can be edited by selecting the appropriate tabs in this dialog.

In addition to predefined block definitions, you can add startup codes as well as termination
codes specific to the controller and shop practices. These blocks can be user-defined statements
that may contain built in variables.

1]

Related Topics
Good Thinks to Know

Post Processor File Browser

Main Editor

Variable List Dialog

12.1.2 Quick Start

RuinoC AM2024

NO49 GO
MOS0 G12-0. F29.334 PPG

MecSoft Corporation 151-0.4575)-0
@Copyright 1998 -2023 — 0%y G027-0.251-0.43751.0.0002

Prefer Printed Documentation? Check Here!

Fl8.6a/

Quick Start Guides for each RhinoCAM module are available in both PDF and Video format. Refer
to the following information to access these resources:

1]

What's New!
What's New in RhinoCAM 2024
Watch the What's New in 2024 Webinar!

The Complete Quick Start Video Play List
Here is a link to the complete 2024 Video Play List

How to Access the Quick Start Guide Documents

To help you quickly get started in working with each module, select one of the Help
buttons located on the RhinoCAM Learning Resources dialog.

You will find:

e Quick Start Guides
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e What's New documents

e Online Help links

The Quick Start Guides will help you step through an example tutorial which will
illustrate how to use the module. To access the Learning Resources dialog:

1. From the Rhino Main Menu, drop down the Main menu and select Learn ...

&Y Untitled - Rhinoceros & Mot For Ressle Lab - [Pesspective]

Fide Edit View Curve Surface Solid Mesh  Dimension  Trensform  Tools  Analyze Render Pamels  RhinoCAM Help
Command: | | Lesm..
Swandard  CPlanes  SetView  Display  Select  Viewportlayout  Visibility Transform  Curve Tos FreeMiLL L}

DeEafTXxb0~0 +25 020l «C%5 08w

FhinoCAM - Machining Browser TURN
R e i Profile-NEST
. redile-
:i [MILL "EI Progeam | Simalate & g - {5 B
. MESH
d A Michine B Sock = o WorkZero 85 42005 - 3 -
{_::LG}‘ @ Pent B Align = = 2 Axis - ? 5 Auis * Gy - HEST
:aj:r‘ Bl Setup = IZ Matedal  f 3fsisidv - g Holes - =
Q lx M_“:I.M Setup ::;I: IMachining Operations e
a:?" ' M Machine - 3 Axis Check for Updates ..
ﬁ,a 5 Post- FanucOm License ...
a & Stock - Mone Web-site
% u-‘ Fortures - Mone T
= sﬂ.p l L]
Cg I:El 3 About ...

To access the Learning Resources dilog in RhinoCAM

2. Select a document from the Learning Resources dialog to get started using the
module of your choice.

¥ You can also select the Open Quick Start Files Folder button located at the bottom
of the dialog to open the Quick Start folder where the source files (start and
completed versions) are located.
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| Learning Resources X |

Welcome to RhinoCAM 2025!

To getstarted as guickly as possible use the following resources.

MILL TURN '
. @ 0 U e LW
What's aew? Web Resources On-Line Help Quick Start On-Line Help Quick Start
Profile-MEST G-Code
@ U @ L
On-Line Help Quick Start On-Line Help Quick Start
MEST ART
@ U @ L
On-Line Help Quick Start On-Line Help Quick Start

Where to go for more help:
To getyourspecific support questions answered click here to fill out a support form.

Forall otherinformation visit ourweb-site www.mecsoftcom

Open Quick Start Files Folder |

Learning Resources Dialog

[T] Related Topics

Find More Resources

12.1.3 Resource Guide

Download this PDF Guide for a list of the available RhinoCAM Resources.

1] 2024 RhinoCAM Resource Guide
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nﬁzg' 7 The 2024 RhinoCAM Resource Guide!

RhinaCAM 18 Pages
Resource Guide

Lists PDF downloads and Online resources including Quick Start
Guides, Reference Guides, Exercise Guides, Tutorials and
More.

Prefer Printed Documentation? Check Here!

12.1.4 Good Things to Know

Here is a list of things you should know when posting G-Code using a customized post created
from the Post-Processor Generator in RhinoCAM.

[T] Algebraic Expressions when Posting
The Post Process Generator supports Algebraic Expressions in all input fields.
Here are some guidelines for using expressions:
1. Each expression should be placed in ‘E{’, ‘E}’ tags.
2. Inexpression can be used next operations: -,+,/,*,"
3. Negative values should be placed in parentheses'( )’
4. Expression parts can be placed in parentheses'( )’
5

Floating point numbers should be delimited by point symbol, use 0.xx in case of
fractional numbers

6. Expressions can contain spaces in any place, spaces will be removed while
parsing

7. Numbersin[-0.9; 0.9] can be written as [-.9; .9]
Examples:
e E{([SOME_VAR1]/2 +([SOME_VAR]*(-3.2)) )"3 E}
e E{[SOME_VARI] +.3 E} SOME_TEXT E{ [SOME_VAR1] *(-1) E}

1] Posting Drill Cycles & Indexed Machining

Drill cycles will be converted to simulated cycles (i.e., using linear motions) if the setup
the drill cycles appearinis notaligned with the machine Z axis. Thisis done only when
the machine has a head configuration defined and Output all coordinates in local Setup
Coordinate System is not checked. See Machine Tool Setup for more information.
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[T Posting Cutter Compensation (G40, G41, G42)

All toolpaths except engraving are automatically compensated for the tool geometry.
Cutter compensation is used typically to compensate for the difference in the
dimensions of the actual cutter used in machining and the cutter used for programming
in RhinoCAM. For example, if the cutter used in programming is 0.25 inches and due to
tool wear the actual cutteris only 0.24 inches in size, you can compensate for this at the
controller rather than having to re-program the operation in RhinoCAM.

Cutter compensation is used extensively in production (high volume) machining where
the machine operator can compensate for tool wear before having to stop and replace
the tool orinsert.

In order to do this the user needs to do the following:
1. Turn cutter compensation on in the operation to Auto/ON or CONTROL/ON.

2. Specify the cutter compensation value and the compensation registerin the
controller (the controller needs to be capable of doing this).

3. Please make sure the post processor is configured to output cutter
compensation. This is defined under the Cutter Compensation section in the
post processor generator. Most controllers expect an X & Y motion on the same
line as cutter compensation.

Cutter Compensation Left

[SEQ_PRECHAR][SEQNUM] G41 [G_CODE] X[NEXT_NONMDL_X] Y[NEXT_NONMDL_Y]
D[TOOL_CUTCOM_REG]

Cutter Compensation Right

[SEQ_PRECHAR][SEQNUM] G42 [G_CODE] X[NEXT_NONMDL_X] Y[NEXT_NONMDL_Y]
D[TOOL_CUTCOM_REG]

Cutter Compensation Off
[SEQ_PRECHAR][SEQNUM] G40
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Puost-Processor Genesator

General

Stat/End Cutter Compensation Left

;:‘fw |SEQ_PRECHAR [SEQNUM] G41 [G_CODE ] <MEXT_MOMMDL_X] YINEXT_NONMOL_Y) D[T0OL_CUTCOM_REG)
Spindls

Feed Rate

Motion

Circle

Hebcal/Speal

Muki Axiz Motion E
Cut Motion Stat/End L Cutter Compenzation Right

+1- Cyches [SEQ_PRECHAR [SEQNUM] GA2 [G_CODE] XMEXT_NOMMDL_X] YTMEXT_MONMDL_Y] D[TOOL_CUTCOM_REG]
Mizc
Vanables

Custter Conperization OIff
(SEQ_PRECHAR [SEQNUM] G40

Save Cloze Save Az Help

A few things to watch out for:

1.

Cutter compensation makes sense only in 2-1/2 axis operations. If you are using
roughing (pocketing & facing) the compensation will be turned on only in the
final passes.

Make sure you are using Climb or Conventional cut traversal in any of the
methods that you want to turn compensation on.

2 1/2 Axis Profiling >

CutLevels  Entm/Exit  Adwvanced Cut Parameters  Commening Parameters Sorting
Control Geometry Tool Feeds & Speeds Clearance Plane Cut Pararmeters

Global Parameters )
Region

- “u .
Tolerance: -U.UD'I e
- Toolpath

- 4o/l

LN

| Tolerance
Compenzation: |PIIRFRRIE : .

ALTO/MONE Compensation refers to cutter compensation. You can turn
this on by selecting from the drop down menu. The cutter

CONTROLA0OM compensation direction, left or right, is determined by the Cut
Direction defined (Climb or Conventional). Refer to Cutter
Compensation for additional information.

Cut Direction
(®) Clirnb (Do Cut)
() Corwentional [Up Cut)

) Mixed
Cut Start Paint for Clozed Curves
|Jze Mid-Paoint of longest side

Make sure you have alinear motion for the controller to turn on the
compensation for. If your first motion is an arc the controller will not be able to
turn on the compensation. Thus, in 2-1/2 axis profiling, make sure there is a

linear entry motion for the controller to be able to turn compensation on & linear

exit to turn off compensation.
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If you are looking to compensate for the full tool diameter, set Stock =-0.125 under the
cut parameters tab. (0.125 being the radius of the tool). This would generate the toolpath
ON the curve. This would invalidate the simulation as the tool tip stays on the drive
geometry.

Note: The Cutcom Register is set under the Create/Select Tool definition dialog.

Properties Feeds & Speeds
Material | CAREIDE ~
Cut Mateial Color ||+

Mumnber of Flutes

A(E]{]4]|*

T ool Hurmber

1k

Adjuzt Reqgister

Cutcom Fegister

1k

Axial Offzet 1]

|2 ohe

Posting a Tool Change Point

Implementing a Tool Change Point can be useful. For example in 2 and 3 Axis, you may
want to change tools manually between operations (i.e., your CNC machine does not
have an automatic tool changer). Also in 4 Axis you may want to ensure the tool is
moved to a save location prior to a table rotation. To output a Tool Change Point to your
posted g-code files, please do the following:

1] For 2 and 3 Axis Output

1. From the Machine Setup dialog (Program tab > Machine > General
Parameters > Tool Change Pt), enter your required tool change point
coordinates.

2. Forthe sample code (shown at the end of this section) we entered the
following values in the Machine Setup dialog:

X:-4,Y:0Z:0
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Machine Tool Setup >
b aching T ool Definition

(®) Manual D efinition i Load Fram File

b achine Type
Mumber of Axes | 3 Axiz w

General Parameters

Tool Change Pt = |'4

e

ShAL

tz(d B
Qutput all coordinates in local Setup Coordinate System
Tranzlational Lirnitz

Sz|so0 S
Sozsoo S

-

Min: 3 | 5000

Maw 5000

2 |-5IZIIIIIII

-

=1 |5IIIIIIIZI

-

Ath Axiz [Primary Axiz) Parameters
1] = 1] = I - DE

L L

1 +

3. Edityour post processor by selecting Program tab > Post > Edit.
Select Post-Processor *

Select Post-Processor

Post-Processor Tupe
(®) Use Legacy Post () Use Programmable Post

Select Pozt Processar

Current Paost Processar;

Haaz w [ Edit ...

Glnumer -
GRELAnch

GREL-MM for
G5K218M
G5KI33M
Haaz-MM

Haaz_with cut_comp-tbd

Haaz_with cut_comp

Handibot
rdir

4. From the Post Process Generator dialog, select the Tool Change section
from the left side of the dialog.
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6.

In the Tool Change Macro block section, replace the first line of text
with the following two lines of text at the top of the macro.

These two lines of text should precede the line that includes
T[TOOL_NUM] as shown in the examples below.

[SEQ_PRECHAR][SEQNUM][DELIMITER]GO Z[TOOL_CHG_PT_Z]
[SEQ_PRECHAR][SEQNUM][DELIMITER]GO X[TOOL_CHG_PT_X] Y[TOOL_CHG_PT_V]
[SEQ_PRECHAR][SEQNUM][DELIMITER]T[TOOL_NUM]

Post-Processor Generator x
General
Stat/End [Cuse 2 digh Format for Tool number and registers
Tool Change
:"‘0 Fiest Load Tool Macio
Feed Rate [SEQ_PRECHARJSEONUM)DELIMITERSFINDLE[DELIMITER)INDELIMITER SFEEDDELIMITER[SFINDLE_SPODELIMITERFOFWARD
Mation [SEQ_PRECHARJSEONUMJDELIMITERJOUTPUT_MODE_CODEJDELIMITERTG_CODEEINEXT_NWONMDL 2]
Cacle [SEQ_PRECHARTSEQNUMIDELIMITER]G_CODE JMNEXT_NONMOL_XIDELIMITERNNEXT_NONMOL_Y]
Hebcal/Spial
Muli Asiz Motion
Cutter Compens.ation
Cut Mation Stat/End
- Cycles
Misc
Varishles

[ Save As.. Help

If your controller expects to see an optional stop call BEFORE each tool
change, you can add another line like below:

[SEQ_PRECHAR][SEQNUM][DELIMITER]GO Z[TOOL_CHG_PT_Z]
[SEQ_PRECHAR][SEQNUM][DELIMITER]GO X[TOOL_CHG_PT_X] Y[TOOL_CHG_PT_V]
[SEQ_PRECHAR][SEQNUM][DELIMITER]MO1
[SEQ_PRECHAR][SEQNUM][DELIMITER]T[TOOL_NUM]

From the Post Process Generator dialog, pick Save As.
Enter a unique name for your post file (*.spm) for testing and pick Save.

From the Set Post-Processor Options dialog, select the revised post
from the Current Post Processor list.
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Select Post-Processor *

Select Post-Processar

FPozt-Processor Type
(®) Use Legacy Post () Use Programmable Post

Select Pozt Processar

Current Paost Processar;

Chichd asters- etric w [ Edit ...

Crcjr ~
Chichd azters-Inch

far

Chckda -b etric-TCP k
Chichd azters-Metric
CHTMation
CR-OMSRUD_AMC
CR-OMSRUD_BER
CR-OMSRUD_OS5AI
Creativel

crizader

Cratron
Fi=sbrmmd 1

Help

10. Note: If you do not see your revised post in the list, select the "..."
button to the right of the "Folder where post-processor file are located"
and select the folder where you saved your revised post file to (see
Step 7 above) and pick OK.

11. You should now see your revised post in the list. Selectit and pick OK.
12. Post a sample toolpath using the revised post.

13. Review the g-code test file and locate the first tool change lines of
code.

14. Your sample test should look something like this depending on your
post (based on the tool change point we used in Step 2 above). Note
the tool change coordinatesin blue:

N66 ;2 1/2 Axis Profiling
N68 GO Z0.

N70 GO X-4. YO.

N72 T1 M0O6

15. That's it!

1] For 4 Axis Output

1. From the Program tab select 4 Axis.
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2. Fromthe 4 Axis menu select 4 Axis Options.

3. Fromthe 4 Axis Operation Options dialog check the box to Always
retract tool to Tool Change Point before each Table Rotate Operation.

4-Axis Machining Operation Options

Always retract tool to Tool Change Point before each Table Rotate Operation
Alvways warn if rotation center iz nat aligned with = ar'Y axis

[] Do ot output intermediate points for transfers motions

Help Cancel

4. Now from the Program tab select Machine and then Manual Definition.

5. Forthe Machine Type select 4 Axis.

6. Under General Parameters, enter the X, Y and Z coordinate values for
the Tool Change Point.

Machine Tool Setup =

b aching T ool Definition

(®) Manual D efinition i Load Fram File
b achine Type
Mumber of Axes | 4 Axiz w | Configuration | Table w

General Parameters

e

Tool Change Pt |0 Svo s z[wo Iy
Qutput all coordinates in local Setup Coordinate System
. . .
i % [200  [2hy[200 [ zlem |2

7. Then check the box to Output all coordinates in local Setup Coordinate
System and then pick OK to close the dialog.

8. Postthe 4 Axis toolpath operation and verify that the Tool Change Point
is being posted before the table rotation angle similar to this:

(Setup 2)
N6263 Z10.
N6264 X0.YO.
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(Horizontal Roughing)
N6265 A180.F300.

[T] Posting Tool Comments

You can add comments associated with a Tool. These Comments are saved with the Tool
in your Tool Library. They are also posted to your g-code when the tool is used.

Here are the steps to add Comments to a Tool:
1. Editthe Tool usingthe Create/Select Tool dialog.
2. Selectthe Properties tab on the right.

Create/Select Tool n
BE 8 VHYELLVO S VNENRPEPY
Tools in Session Ho'ue'TaW'_.lL N 1 Properties Feeds & Speeds

HHH CARBIDE v
Holder E:m,: PR, | | Matead
Diarnater

CutMatedisl Color | ~
2 %
Shank Bemherof Phics
Diameter Tool Numbsst 1
o EEEHEHT S -
Length t 1 L H
Shoulder L] Cutcom Regsts |1
Length I I
gl I Aial Diffzat o
Coclant | None i
Commants

Tool Diameter

Name: [FLathdl ] mEan, i I

SharkDia  Toollen  ShouderLen
[z B> FE E
Ftelen  ToolDia

o =l [
Holder| Default Holdes il | | |
Sarve at Mew Tool Save Edits to Tool Diedste Tool
‘ > Cones e

3. Addtexttothe Comments window.
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Properties  Feeds & Speeds
Material = CARBIDE “

Cut Mateial Color [ |+

Mumber of Flutes

4

3

T ool Number

4

*

4

*

4
1]
Adjust Reqgister 0
Cutcom R egister 0
fial Offset E .

Coclant | Hone o

4

F

Comments

by Tool Comments herel

4. Make sure Comments are enabled in your post.

A. Click on Post (Set Post-Processor Options), then click Edit.

f I'ral
MILL J’ﬂ Program Simulate

3 Machine i;‘D stack ‘I Select Post-Processor

&7 Post B mign - =
2 Setup& Material 'Lh Post-Processzor Type

(®) Uze Legacy Post () Use Programmable Post

Machine Setup Stock /
Machining Job
= achining “o Select Post Processar

y Machine - 3 Axis
iz Post - Haas
f‘;ﬂ Stock - Box Stock

Select Post-Processor *

Current Post Frocessor:

Haas ~w | Edit ...

Eve

Ider to load post-processor files from:

Fixtures - None C:\ProgramD atatMecSaoft CorporationsBhinoCak 2027 for
= t;:' Setup 1 Rhina 6.04Pasts\MillS P

2 1/2 Axis Pocketin
2 1/2 Axis Pocketin
2 1/2 Axis Profiling

&

HIHHI

Cancel Help

B. From the Post Processor Generator dialog, select the General tab from
the left.

C. Checkthe box to Output Comments. You can also change the start and
end characters to use.
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Post-Progessor Generator C/\ProgrambData MecSeft Corporation VisualCAM 2017\ Posts\ MILL WinCNC.spm
Stat/Ered Fie Cionisol Mode Comments
Tool Change
Sehup
S Fie 1t Risaring Chas @Abeigte  Code5H0 B Duonst Commrrond
Feed Rlate
Motion L d Cormment Stat Char [I
Ccke . ! *
HesoaltSpaal Fib Stop Rsding Chal | Olrersmenia >4 Corement End Char ]
s s Mhtion
Cufter Compensation ] Oupat sespurace rnamiese
Cak Mobion Sta/Erd 5 e s
#1- Cyeles
Mise
B Block Fomat

Visblas [ lise Sequence S

@ lnch Code [G20

Dsliemiver
Matie ONone  ®Space (O Tabe
() Uses Disfined
Modal Dupuse End of Block Chaacler |
[ GCode b Foodate [ Abvsages outget « sign
[ Comdnate b Seinde speed 1 Shaw Laading Zaios

Cose | | Swveds Helo
D. Then pick Save or Save As.

5. Now post your operations and see your comments:

G1 X0.5301Y-0.7171 20.7480

G3 X0.7801 Y-0.467110.0000 J0.2500 F2.6
G1 X0.7801Y-0.2171 Z0.7480 F6.9
GO0 Z20.9843

GO0 X0.7801 Y-0.2171

(2 1/2 Axis Profiling)

(My Tool Comments Here!)
518000

GO0 Z0.9843

GO0 X0.5301 Y-0.7097

G1 X0.5301 Y-0.7097 Z0.7480 F6.9
G1 X0.5873Y-0.7097 Z0.7480 F3.4
G1 X0.5873 Y-0.6345 Z20.7480

G1 X0.4729 Y-0.6345 70.7480

If you want to post g-codes instead of comments, just place a $ character prior to
the comment in the Create/Select Tools dialog. Adding $ as prefix will skip the
comment start & end characters in the posted code.
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Properties  Feeds & Speeds
Material = CARBIDE “

Cut Mateial Color [ |+

Mumber of Flutes

4

3

T ool Number

4

*

Adjust Reqgister

4

*

Cutcom R egister

Bial Offzet

4

L

Coclant | Hone o

Comments

$hy g-code Herel

G1 X0.4655 Y-0.7171 20.7480

G1 X0.5301Y-0.7171 20.7480

G3 X0.7801 Y-0.4671 10.0000 J0.2500 F2.6
G1 X0.7801 Y-0.2171 20.7480 F6.9
GO0 Z0.9843

G0 X0.7801 Y-0.2171

(2 1/2 Axis Profiling)

My g-code Here!

$18000

G0 Z0.9843

GO0 X0.5301 Y-0.7097

G1 X0.5301 Y-0.7097 20.7480 F6.9
G1 X0.5873 Y-0.7097 Z0.7480 F3.4
G1 X0.5873 Y-0.6345 70.7480

[T] Related Topics
Post Processor File Browser

Main Editor

Variable List Dialog
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12.1.5 Use Legacy Post

i Post Selectthis option from the Post-Processor Options dialog to use your "Legacy Post"
when posting toolpath operations. "Legacy Post" refers to your post definition (*.spm)
file you used prior to version 2021. This option also lists the over 300 existing post-processors.
See Current Post Processor below.

[T] Dialog Box: Set Post-Processor Options

Select Post-Processor X

Select Post-Processar

Post-Proceszor Type
© Legacy [.spm] Pos! () Python [.py) Post

Select Post Processor

Current Post Frocessar:

AbilitySpstems w o Edit .
Falder ta load post-processar files fram:

C:5ProgramD atathecSoft CorporationsRhinoCakd 2025
for Rhino 8.04Postz \MilhSPM

Set to Default Falder

Copy any modified pogts from presvious version

Caricel Help

Dialog Box: Set Post-Processor Options

[T] Post Processor Type

Use these options to define the post type to use when posting toolpath operations. Each
option is documented further in the Post-processor Generator On-Line Help.

Use Legacy Post

Select this option to use your "Legacy Post"” when posting toolpath operations. “Legacy
Post" refers to your post definition (*.spm) file you used prior to version 2021. This
option also lists the over 300 existing post-processors. See Current Post Processor
below.

Use Programmable Post
Select this option to use your "Programmable Post" when posting toolpath operations.
"Programmable Post" refers to your programmable post created with our version 2021
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and newer CAM plugins. This option will list only one post processor selection called
PostModifier. This post definition is defined using the Programmable Post API.

1] Current Post Processor

You can change the default post processor by selecting a post from the list of available
post processors under Current Post Processor. If Use Legacy Post is selected, the Current
Post Processor list will contain MecSoft's standard list of over 300 post processors. If Use
Programmable Post is selected, this will list only one post processor selection called
PostModifier. This post definition is defined using the Programmable Post API. Refer to
the Programmable Post API documentation for more about the API.

[T] Folder where post-processor files are located

MILL module uses macro files with a.spm extension to handle post-processing to
different controllers. These files are typically located in the "Posts" directory under the
RhinoCAM installation folder(C:\ProgramData\MecSoft Corporation\RhinoCAM 2024 for
Rhino x.x\Posts\Mill).

12.1.5.1 Dialogs

12.1.5.1.1 Post Processor File Brow ser
The dialog shown below is used to select the post processor file to be edited. (SPM File). The
name and location of the post processor file can be either entered in the edit box provided, or can

be selected using the browse button. You can double click on the required SPM File to invoke the
Editor.

1] Dialog Box: Post Processor File Browser
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Post-Processor File Browser |:|| =l ||t

Poszt File Mame

CAProgramDataimecSoft Corporation

AhilitgS yetems -
AbilityS petemsaTC
Acramatic2100E
Acuite

Adept

Aerotech

Bhha

AllenBradley

AMCE

Anilarn 3300mk,
Anilarn BO00M
Anilam-Cruzader M
Anilam

Anilarn 3000k
Anilarmd200T
Animatics

APT CLS K

APT CLS

AutaGraw

B T-ATC-AZMC

A EATCAZMC_MHK
B E-ATC

S -Fouter

AL

Az Code

Bdm

Benchman -

Select Post Processzor to Edit:

m

[ Edit [ [ Clese || Help

Dialog Box: Post Processor File Browser

[T] Related Topics
Introduction

Post Processor Editor

Variable List Dialog

12.1.5.1.2 PPG Editor

The RhinoCAM Post-Processor Generator (PPG) Editor is shown below. This Editor is divided into
sections (listed on the left) allowing you to define each block type. Refer to the list of sections
below.

[T Dialog Box: Post Processor Generator: Editor
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Post-Processor Generator - X

- Start/End File Cantral Made Comments
- Tool Change

Setup Output File: Extension
- Spindle @ Absolute Code Output Comment
- Feed Rate | i =
Motion File Start Reading Char Comment Start Char EI
- Circle ,
.- Helical/S piral File 5top Reading Char O Incremental 591 Comment End Char D
- Multi Az Motion

Cutter Campensation [ Output sequence number
- Cut Motion Start/End Sequence fis Units
H- Cycles

Misc
SR [ Use Sequence #s Elock Format

ariables O nch so0

e
N Delirniter
e @ Metric Code (O'Mone  (® Space () Tabs
(O User Defined
03
Modal Qutput End of Block Character l:l
Show Leading Zemos [ GCode Feediate [ tdways autput + sign
43 Coordinate Spindle speed Shaw Leading Zeras
Save Cloze Save As. Help

1] PPG Editor Sections

General

Dialog Box: Post Processor Generator: Editor

This folder helps you set up file information, G-Code format, mode and the units

of operation.

Start End

Start and End code specifier.

Tool Change

Load and Tool Change Macro specifier.

Setup

Setup change and Rotate Table Setup specifier.

Spindle

Spindle code specifier.

Feed Rate

Feed Rate specifier.

Motion

Motion block specifier

Circle

Circle block specifier.

Helical/Spiral

Helical and Spiral motion block specifier.
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e Multi Axis Motion
Multi Axis Motion specifier.

e Cutter Compensation
Motion blocks for Cutter Compensation Right, Left and Off.

e Cut Motion Start/End
Cut Motion Start and End macro blocks.

e Cycles
Cycle G-Code and format specifier.

e Miscellaneous
Coolant and Compensation code specifier

e Variables
Lists variables and their values used in post-processing

[T] Related Topics
Introduction

Post Processor File Browser

Variable List Dialog

12.1.5.1.3 Variable List Dialog

The Variable List dialog shown below can be invoked by pressing the right mouse button from
within edit boxes that are used in setting up startup and termination code for a post-processor.
This dialog can be used to add variables to the active edit box for macros.

[T] Dialog Box: Variable List
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Variables List &I
[4B5_AMGLE] -
[4B5_AMNGLE_SECOMDARY] 1

]
[MGLE_SECOMNDARY] bl
[4FPPROACH_FEED]
[CEMTER_*]

[CEMTER_*]
[CEMTER_Z]
[CIR_PLAME]
[COMBEMNT]

[CURR_+]

[CURR_*]

[CURR_Z]

[CUT_FEED]
[CYCL_1/TPN
[CYCL_CLEAR+DEFTH]
[CYCL_CLEAR+IMCR]
[CYCL_CLEAR]
[CYCL_CSIME_DEPTH+CLEAR]
[CYCL_CSIMNE_DERTH]

[ L Yot B o ol e W}

4 | 1] 3
Dialog Box: Variable List

[T] Related Topics

Post Processor File Browser

Post Processor Editor

Variables List

12.1.5.2 PPG Editor

12.1.5.2.1 General

The General section allows you to define the general behavior of the post-processor output. Each
editable parameteris described below.

1] PPG Editor: General
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Post-Processor Generator - X

- Start/End File Cantral Made Comments
- Tool Change

Setup Output File: Extension
- Spindle @ Absolute Code Output Comment
- Feed Rate | i =
Motion File Start Reading Char Comment Start Char EI
- Circle ,
.- Helical/S piral File 5top Reading Char O Incremental 591 Comment End Char D
- Multi Az Motion

Cutter Campensation [ Output sequence number
- Cut Motion Start/End Sequence fis Units
H- Cycles

Misc
SR [ Use Sequence #s Elock Format

ariables O nch so0

e
N Delirniter
e @ Metric Code (O'Mone  (® Space () Tabs
(O User Defined B
03
Modal Qutput End of Block Character l:l
Show Leading Zemos [ GCode Feediate [ tdways autput + sign
43 Coordinate Spindle speed Shaw Leading Zeras
Save Cloze Save As. Help

PPG Editor: General

1] File Control

This section allows you to set the default extension of the output file.

e Qutput File Extension
This allows you to set the posted file extension here in the PPG. Once set, go
to the Post Preferences dialog (CAM Preferences > Post) and check the box
"File Extension from Post Processor". The file extension will also be shown
in that dialog.

e File Start Reading Char
The user can also set up an optional File Start character. This file start
character will be the first character written to the output file.

e File Stop Reading Char
Similarly the file end character will be the last character written to the output
file. Most standard controllers look for a percent sign (%) as this last
character.

1] Mode

Coordinate values can be set to be either Absolute or Incremental. In the Absolute
mode, coordinate values (X, Y, Z, 1, J, K) are output as absolute values. In the
Incremental mode, coordinate values are output as incremental values.

1] Comments
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This section defines the general format of commentary blocks.
e Output Comment: Set parameterto output comments
e Comment Start Char: Comment start character
e Comment End Char: Comment end character
e Qutput Sequence Number: Toggle sequence number for comments

If you want the comments to be output just as it is without the Start Character and
the End Character, then in RhinoCAM, when you are inserting a comment, typeina $
signin front of it, like:

S Comment
[T] Sequence #s
This section allows you to control the format of sequence numbers to the output file.
This option is available for all G-code lines except Tool change Macro and Start and
End Code.
e Use Sequence #s
Sequence number output can be turned on or off.
e Prefix Letter
When on, a prefix letter can optionally be added at the beginning of every
sequence number.
e Increment
Sequence numbers can also be output in increments rather than
sequentially. This increment value can be specified here.
e Start Value
This specifies the starting value for the sequence numbers.
e Show Leading Zeros
In addition the number of digits output as well as presence/absence of
leading zeros in the sequence numbers can be controlled.
1] Units

This tells the post-processor the units of the output file by outputting a units code
that can be defined here. Output units can either be in the English system (inches) or
in the Metric system (mm).

e Inch
Sets the units to Inches and post the code G20 by default. This code can be
changed if desired.

e Metric
Sets the units to Millimeters and post the code G21 by default. This code can
be changed if desired.
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1] Block Format

This section defines the general format of all output blocks. Each of the options is
described below.

Delimiter:

This is the delimiter used between G-codes.

Example where delimiter is set to [D]: GO1[D]X1.0[D]Y2.0[D]Z3.0[D]
S$3000MO03[D]F20

None: No delimiteris posted in the output.

Space: A space characteris output as the delimiter

Tab: Atab character is output as the delimiter

User Defined: Select this option and then enter the delimiter character to
use.

End of Block Character: End of block character to output

Always output +sign: Outputs a ‘+’ (no quote marks included) for positive
values.

Show Leading Zeros: Check this box to include leading zeros in the posted
code. Example (GO1 X+1.0 Y+1.0Z+1.0)

[T] Modal Output

The Post processor generator allows the following parameters to be set as modal or
non-modal. The modal output setting will output the value of a variable only if itis
different from the value that was last output.

Gcode: G-Code modal option sample
Coordinate: Coordinates modal option sample
Feedrate: Feed Rate modal option sample

Spindle speed: Spindle Speed modal option sample

An example of non-modal data is shown below. The repeated values are shown in
colored text.

$1000M03
G00X1.0Y2.0Z0.0F10
$2000M03
G01X1.0Y2.0Z3.0F20
G01X1.0Y3.0Z3.0F20
$2000M03

[T] Related Topics

Other PPG Editor Sections:

Start/End
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Tool Change
Setup

Spindle
Feed Rate

Motion
Circle

Helical/Spiral Cycles

Multi Axis Motion

Cutter Compensation

Cut Motion Start/End

Cycles

Miscellaneous

Variables

12.1.5.2.2 StartEnd

This tab is used to set the Start and End G-Codes.

[1] PPG Editor: Start/End

Geneal
ﬁ Program Stat/End
;:‘L‘: 0 Stat Up Code
Spinde [START_CHAR]
Feed Rate O[FARTNUM]
Fabon [SEQ_PRECHARNSE QMUM)G40G43GE0
Circle
HebcalSpral
Muki Boas Motion
Cutter Compensation
Cut Motion Start/End

#- Cycles
Mizc
Wariables

End Code

[SEQ_PRECHAR)SEQNUMMZ0
[3TOP_CHAR]

Save Close Save Az Help
PPG Editor: Start/End

[T] Startup Code
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First macro output in the generated NC file.
Example:

[START_CHAR]
O[PARTNUM]
[SEQ_PRECHAR][SEQNUM]G40G49G80

] End Code

Last macro output in the generated NCfile.
Example:

[SEQ_PRECHAR]SEQNUM]M30
[STOP_CHAR]

[T] Related Topics

How to edit macros

Other PPG Editor Sections:

General

Tool Change
Setup

Spindle
Feed Rate

Helical/Spiral Cycles

Multi Axis Motion

Cutter Compensation

Cut Motion Start/End

Cycles

Miscellaneous

Variables

12.1.5.2.3 Tool Change

This tab is used to set the Load Tool and Tool Change macros.

[T] PPG Editor: Tool Change

415
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[CJUse 2 cigh format for Tool runmber and registers ] Dutput Bool list a5 commenks st start of peogram
Setup First Load Tool Macio
Spindle
Feed Fiate [SEO_PRECHAR|SEQNUMYT ool Diameter = [TOOL_DIA] Length = [TOOL_LENGTH] |
Motion [SEQ_PRECHARJSEQNUM)G5E
Cir [SEQ_PRECHARSEQNUMIDUTPUT_UNITS_CODE|T[TOOL_HUMME
cle X [SEQ_PRECHARISEQNUMISPINDLE_BLK]
Helal/Spial [SEQ_PRECHARJISEQNUMEOUTPUT_MODE_CODE )G_CODE MEXT_NONMDL_<MMEXT_NONMDL_']
Muhi Axis Motion [SEQ_PRECHARJSEQMUMGAIEINEXT_MONMDL_ZH[TOOL_NUM]
Cutrer Cormpensation
Cut Motion Start/End
®- Cycles
Misc
WVanables
Tool Changs Macio

[‘SEO PRECHAR][SEQNUM)T ocl Dismmeter = [TOOL_DLA) Length = [TOOL_LENGTH] )
PRECHAR)SEQNUMIDUTPUT_UNITS_CODEITITOOL_MUMME
rsso PRECHARISEQNUM)GS4
EQ_PRECHAR)ISEQMUMSPINDLE_BLK]
[SEQ_PRECHARJSEQNUMEOUTFUT _MODE_CODEJG_CODEPMEXT_NOMMDL_XHEXT_MOMMOL_]
[SEQ_PRECHARJ[SEQNUM G4 ZNEXT_NONMDL_ZJH[TOOL_NUM]

PPG Editor: Tool Change

[T] Use 2 digit format for Tool number and registers

Check this box to use 2-digit format for Tool Numbers and Tool Registers (i.e., TO1)

[T] Output tool list as comments at start of program
Check this box to include the tool list as a comment at the start of the program.

Example:

%

Ob

N1G40G49G80

(BEGINTOOLLIST)

(TOOL 1 -FLATMILL- 1/2 INCH - DESC: 0.5000 DIA, 2 FLUTE, CARBIDE MAT )
(TOOL 2 - BALLMILL- 1/4 INCH - DESC: 0.2500 DIA, 2 FLUTE, CARBIDE MAT )
(ENDOF TOOL LIST)

(Setup 1)

(Horizontal Roughing)

N2(T ool Diameter=0.5 Length =4.0)

N3G54

1] First Load Tool Marco
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Macro for the first load tool command.
Example:

[SEQ_PRECHAR][SEQNUM](T 0ol Diameter = [TOOL_DIA] Length = [TOOL_LENGTH])
[SEQ_PRECHAR][SEQNUM]G54

[SEQ_PRECHAR][SEQNUM][OUTPUT _UNITS_CODE]T [T OOL_NUM]M6
[SEQ_PRECHAR][SEQNUM][SPINDLE_BLK]
[SEQ_PRECHAR][SEQNUMJIOUTPUT_MODE_CODE][G_CODEJX|NEXT_NONMDL_X]
YINEXT_NONMDL_Y]

[SEQ_PRECHAR][SEQNUM]G43Z[NEXT_NONMDL_ZJH[T OOL_NUM]

[T] Tool Change Macro
Macro for tool change command. (Not including the first load tool.)

Example:

[SEQ_PRECHAR][SEQNUM](T ool Diameter = [TOOL_DIA] Length = [TOOL_LENGTH])
[SEQ_PRECHAR][SEQNUM][OUTPUT__UNITS_CODE]T [T OOL_NUM]M6
[SEQ_PRECHAR]SEQNUM]G54

[SEQ_PRECHAR][SEQNUM][SPINDLE_BLK]
[SEQ_PRECHAR]SEQNUM]OUTPUT_MODE_CODEJ[G_CODEJXNEXT_NONMDL_X]
YINEXT_NONMDL_Y]

[SEQ_PRECHAR][SEQNUM]G43Z[NEXT_NONMDL_ZJH[T OOL_NUM]

[T] Related Topics

How to edit macros

Other PPG Editor Sections:
General

Start/End

Setup

Spindle
Feed Rate

Motion
Circle

Helical/Spiral Cycles

Multi Axis Motion

Cutter Compensation

Cut Motion Start/End

Cycles
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Miscellaneous

Variables

12.1.5.2.4 Setup

[T ppG Editor: Setup

Pout-Procesior Generator x

Gereisl

Stat/Erd

Toal Change

Spindie

Foed Rate

Mutior

Crcle

Hebeal’Spial

o ot Setup 0 [Coordinate System Change) Macrc:

Cut Motion StaiEnd [LIMEARMEXT _<INE=T_YINEXT_Z[ROTATION_&=15 ROTATION_DIRNANGLE JFEEDRATE_CODEJROTATION_FEEDWALLIE]
- Cpeles

Misc

Vaisbles

Whork: Oiffset

Setup 1 [Fiotate Table) Macro:
[ROTATION_&X15JROTATION_DIR JANGLENFEEDRATE_CODENROTATION_FEEDVALUE]

Default

PPG Editor: Setup

UJ Work Offset

You can define macros here that will control the format of each Work Offset in the
posted g-code file.

[ Setup 0 (Coordinate System Change) Macro
Macro to execute before every Setup change.
Example:
[LINEAR]INEXT _X]INEXT _Y]INEXT _Z][ROTATION_AXIS]ROTATION_DIR]ANGLE]
[FEEDRATE_CODE]ROTATION_FEEDVALUE]
[ Setup 1 (Rotate Table) Macro
Macro to execute before every Rotate Table Setup change.

Example:

[ROTAT ION_AXISJ[ROT AT ION_DIR]JANGLE][FEEDRAT E_CODEJROTATION_FEEDVALUE]
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[T] Related Topics

12.1.5.2.5 Spindle

Other PPG Editor Sections:

General
Start/End
Tool Change

Spindle
Feed Rate

Motion
Circle

Helical/Spiral Cycles

Multi Axis Motion

Cutter Compensation

Cut Motion Start/End

Cycles

Miscellaneous

Variables

This tab is used to set parameters for controlling the spindle.

1] PPG Editor: Spindle

419
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Geneal
Siab/End Block Format ) .
Teol Changs Spinde Code |3 Spindie Direction
Setup 1 .
i M3
Feed Rate Spinde Mode Clockwise Rotation Code
Mobion . . -
Circle M4
C-Clock Flotabon Code
Hebeal/Spial Constant Suiface 5pesd S
Miski Bas Motion 1 f
Cutter Compensation I N M3
orstant Rotation Spesd Spindle Off Code
Cut Molion Star/End o
- Cycles
Mizc
Vasiables Spanche Block Format

S[SPINDLE_SFD[SFINDLE_ARC]

Defout
Sample Dubput
[S0(MA/M4}
Spindie RPM
HighVaiue | 1000013 Scake Factor | 1 Show Trading Zeio
LowvVae | O # of Decimal Places | (1D

PPG Editor: Spindle

[T Block Format
Sets the spindle block format.

e Spindle Code: Register used for the feed rate value.

e Spindle Direction: Specify the direction code for the spindle
Clockwise Rotation Code: Clockwise spindle code
C-Clockwise Rotation Code: Counter clockwise spindle code
Spindle Off Code: Spindle off code

e Spindle Mode:
Constant Surface Speed:
Constant Rotation Speed:

e Spindle Block Format: Defines the block format for the spindle. Example:
S[SPINDLE_SPD][SPINDLE_ARC]

o Default: Reset all values in this section to their system defaults.
e Sample output: This field displays sample output of the spindle block. Itis a
non-editable field.
[T spindle RPM

e High Value: Maximum spindle value. The spindle RPM s capped to this high
value.
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e Low Value: Minimum spindle value. The spindle RPMis capped to this low

value.

e Scale Factor: Scale factor of Spindle value.

e #of Decimal Places: Number of digits output after the decimal point

e Show Trailing Zeros: Show trailing zeros when # of Decimal Places is setto a

value greater than zero.

[T] Related Topics

12.1.5.2.6 Feed Rate

This tab sets the feeds and speeds parameters

Other PPG Editor Sections:

General
Start/End
Tool Change

Setup
Feed Rate

Motion
Circle

Helical/Spiral Cycles

Multi Axis Motion

Cutter Compensation

Cut Motion Start/End

Cycles

Miscellaneous

Variables

1] PPG Editor: Feed Rate
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Geneal

SiabEnd Block Fomat =
Tool Change Feed Rate Code ] Add after Mest Motion Code Irwvesze Time Fesd Rate
Setup
i ' Qutpeat invvess lives feadrate for 4 %5 Axds malions
Spinde [Feed Rabe Modes Dl 0wt v
Mobion Urits,Min Code Units/Few Code O Code: 0 Code:
Circle L
Hebcal/Spral
Miski Bas Motion Black Foimat
Cutter Compensation FIFEEDRATE
Cust Maticn Start/End L )
- Cycles
Drefault
Mizc Sample Dutput
Warisbles =
Fead Rate Vahke
Highvehie | 3001 ScasFoctr | 115 ZFeedRae SealeFactr | 15
Low Vahes 0% # of Decimal Places 3= Show Traiing Zere: [
Angular Feediate Value
ScaleFactor | 112 Hof Decimal Places | 1% Show Traling Zeras [

1] Block Format

Characters for the feed rate block:

PPG Editor: Feed Rate

Goe | [Smoke. | b

e Feed Rate Code: Register used for the feed rate value

e Add after Next Motion Code:

e Feed Rate Modes

Units/Min Code: Typically a G94

Unites/Rev Code: Typically a G95

« Inverse Time Feed Rate

When Output inverse time feedrate for 4 & 5 Axis motions is
selected the On Code is output at the start of the operation and

Off Code at the end.

You turn on the Inverse Time Feedrate using a checkbox in the
Post/Feedrate tab. You can set up the code for On and Off in the
same tab. Once this is set, then all 4 and 5 axis motions will be
processed with this feedrate being output.

The way the feedrate is computed is as follows:

First the distance traveled by the tool is computed for each

move = dist

Then the time taken for traversing the move is computed thus:
timeForTravel = dist / cutFeedRate;

Then the inverse time feedrate is = 1.0/timeForTravel;
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And itis output for each move if different from previous move.
On Code: G93
Off Code: G94

e Block Format: Format for the feed rate block

o Default: Reset all values in this section to their system defaults.

e Sample Output: Sample output displays sample code of the feed
rate. It is a non-editable field.

[ Feed Rate values
Parameters for the adjustment of feed rate value:
e High Value: Maximum Feed rate value.
e Low Value: Minimum Feed rate value.
e Scale Factor: Scale factor of Feed rate value.
e #of Decimal Places: Number of digits output after the decimal point.

e 7 Feed Rate Scale Factor: Feed rate scale factor for Z Feed Rate (use
[ZFEEDRATE] variable to get the Z feed rate)

e Show Trailing Zeros: Show trailing zeros when # of Decimal Places is setto a
value greater than zero.

[T] Angular Rate values
e Scale Factor: Enter the scale factor for angular feed rate values.
e #of Decimal Places: Number of digits output after the decimal point

e Show Trailing Zeros: Show trailing zeros when # of Decimal Placesissetto a
value greater than zero.

] Related Topics
Other PPG Editor Sections:
General

Start/End

Tool Change
Setup
Spindle

Motion

Circle

© 2025 Mec Soft Corporation



424 RhinoCAM-TURN 2025 Reference

Helical/Spiral Cycles

Multi Axis Motion

Cutter Compensation

Cut Motion Start/End

Cycles

Miscellaneous

Variables

12.1.5.2.7 Motion

This tab is used to define the linear motion outputs of a post-processor. You can use multiple
lines to define the Block Format in both the Linear Motion Block and the Rapid Motion Block.

1] PPG Editor: Motion

Post-Processor Generstor C:\ProgramDats\MecSoft Corporation’ RhinaCAM 2020 for Rhine 6.0 Pasts\MillShapsabre(WinCNC) 2pm - p4
Gereral
Siast/End Lineat Motion Black Format
Tool Change GCode |G
Sebup
Spiredle -
Fasd Rats Block Foirnst
iotor 1G_CODEIDELIMITERIINEXT_XIDELIMITERINEXT_YIDELIMITERINEXT_Z]
Crcle
Hebcal/Spial
M Aait Motion Sampds Dutput Drafault
Cutter Conpencalion GTA0OY0.ELD
Cut Motien StamEnd
- Cpehes =
Mise ] Output v mtion start macts beloee plurge moticn
Varisbies Fapid Motion Block Fomat
GCode G0
Block Fomast

|6._CODE JDELIMITERINEXT _Z)
[6_CODE [OELIMITERINEXT _XIDELIMITERINEXT Y]

Deisk
§ ainphs Qutpet

‘GIEDD
GI00Y00

Motion Cocedinales:
SesleFactortor [ 113 SealeFacloetry [ 13 Scale Factie fon Z | 15

Shaow Traling Zerass (] H of Decimal Flaces 4

PPG Editor: Motion

1] Linear Motion Block

Used to define the output format for the cut motions ( e.g.: G1). The sample output
can be seen in the non-editable Sample Output field. Multiple lines of code are
supported.

e GCode: TypicallyaG1
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e Block Format: Example: [G_CODE][NEXT_X][NEXT_Y][NEXT_Z]
o Default: Reset all values in this section to their system defaults.
e Sample Output: This displays how the posted output will look.

e QOutput cut motion start macro before plunge motion: Checking this box will
output the cut motion start macro defined under Cut Motion Start/End
section before the plunge motion in the posted code.

[T] Rapid Motion Block Format

Used to define the output format for the rapid motions ( e.g.: GO). The sample output
can be seen in the non-editable Sample Output field. Multiple lines of code are
supported.

e GCode: Typically GO

e Block Format: Example:
[G_CODE][NEXT_Z]
[NEXT_X][NEXT_Y]

e Default: Reset all values in this section to their system defaults.

e Sample Output: This displays how the posted output will look.

1] Motion Coordinates

e Scale Factorfor X, Y, Z: Scale factor of the coordinate values. (Includes circles
and cycles)

e Show Trailing Zeros: Show the trailing zeros ( e.g. 5.4 is output as 5.4000)

e #of Decimal Places: Number of digits output after the decimal point

[T] Related Topics
Other PPG Editor Sections:
General
Start/End
Tool Change
Setup

Spindle
Feed Rate

Circle

Helical/Spiral Cycles

Multi Axis Motion
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Cutter Compensation

Cut Motion Start/End

Cycles

Miscellaneous

Variables

12.1.5.2.8 Circle

This tab is used to define the circle block output.

[1] PPG Editor: Circle

G Code

Clockwise Arc Code

C-clockwise & Code

Output Format
(1. K and Radius ® 1. Koy (O Radius anly
] Output values only when different [ Usze R for Cw Arcs

Block Format

Plane Code

Arc Center [ 1,4, K]
() Absolute

G17

G18

G149

(O vector from Center to Start

(®) Yector from Start to Center () Unzigned Yectar fram Start to Center

Select Plane

Plane v
Plane Zx

[CIR_PLANE]
[G_CODEIMEXT_XIMEXT_YIIMEXT _IIMEXT_J]

Sample Output

{G17/G18/G19}
{G02/G03%0. 000100

[T Limnit Arcs to &ngle

PPG Editor: Circle

] G Code

Arc Direction Code:

e Clockwise Arc Code: Typically GO2

e C-clockwise Arc Code: Typically GO3

1] Plane Code

Default

The G Code for the principal planes in which the Arc motion is output.
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e XY: Typically G17
o ZX: Typically G18
e YZ: Typically G19

[T] Output Format
These options help define the output format for the circle command.

e |,J,Kand Radius: Output L,J,K and Radius

e |,J,Konly: Outputonly LJ,K.
e Radius only: Output only Radius.

e OQutputvalues only when different: Output LLJ,K,R values only when different
from the previous values.

e Use -Rfor CW Arcs: Prefixes -R before clockwise arc motions.

[T] Arc Center (1,J,K)
Defines the calculation of the arc center coordinates.
e Absolute: is the absolute center
e Vector from Center to Start: is (Center - Start)
e Vectorfrom Start to Center: is (Start - Center)

e Unsigned vector: is the unsigned distance between center and start.

1] Block Format

Used to specify the block format for three different planes. Use the default button to
see the default values and edit them if needed.

[T] Sample Output

This field displays sample output of the arc motion block. This field is non-editable. It
indicates the parameters selected from the available options.

(] Limit Arcs to Angle

This is used to limit arcs to a certain angle. This is helpful for certain types of
controllers which cannot output arcs greater than a certain angle

1] Default

Reset all values in this section to their system defaults.

[T] Related Topics
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Other PPG Editor Sections:

12.1.5.2.9 Helical/Spiral

General
Start/End
Tool Change
Setup

Spindle
Feed Rate

Motion

Helical/Spiral Cycles

Multi Axis Motion

Cutter Compensation

Cut Motion Start/End

Cycles

Miscellaneous

Variables

This tab is used to define the Helix and Spiral block output. For both these cycles, the Arc Center
and the Plane Code are the same as those defined in the Circle Section. Please define those first
before defining these cycles.

[T] PPG Editor: Helical/Spiral Cycles
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Geneal .
Stab/End Sekect Inberpalation Typs -
Lot change Heical Interpolation
c .LDI Ciriepl Ivbarnl phirn i
FeedRate G Code i i
Mot
CI'C: Clackwase Asc Code kit Crclockwase Arc Code G603
'
Miski Bas Motion
F
Cutter Compensation Bfock aimat
Cuk Mation Stad/End Salect Plare P
- Cycles
Mizc Plane X¥
Varisbies Plane 2 v
[CIF_PLANE]

|G_CODE MEXT _XINEXT _Y)NEXT _ZJNEXT_IFHEXT _J]

Drafault

Sample Output

(B 7/G18/G19)
{GOZ/G03R0.0v0.O20.000)0

G| [ Soeke || ob
PPG Editor: Helical/Spiral Cycles
[T] Select Interpolation Type

Used to select the Interpolation type to define the parameters for the Helical Cycles
or the Spiral Cycles.

1] G Code

Used to define the Clockwise and the Counter Clockwise Codes for the Helical or
Spiral Cycles

1] Block Format

Used to specify the block format for three different planes. Use the default button to
see the default values and edit them if needed.

1] Default

Reset all values in this section to their system defaults.

[T] Sample Output

This field displays sample output of the Helical/Spiral motion block. This field is non-
editable. It indicates the parameters selected from the available options.

[T] Related Topics
Other PPG Editor Sections:
General

Start/End
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Tool Change
Setup

Spindle
Feed Rate

Motion
Circle

Multi Axis Motion

Cutter Compensation

Cut Motion Start/End

Cycles

Miscellaneous

Variables

12.1.5.2.10 Multi Axis Motion

This tab is used to set 4th Axis Motion Section parameters.

[I1  ppG Editor: Multi Axis Motion

Genesal [ Blosk Fesrmat
Stat/End Rotalion #uds Code
Tool Change . . .
Setup PrimanyAde (A | Secondapfoiz B | Tettary Axis | C
Spinde
Feed Aate [Ruotations Dikection Code
?:::n Clockwize Rolation Couriter Clockwize Rolal'n:n: A Igrore in continuous 1otation toclpaths
HebcalSpral
Mk Ais Motion AngleVebe
Cutler Compensation Scale Factor |57.2357751% # Decinal Places 115 Tasling Zesos []
Cust Molicn Stat/End
+- Cycles Mobon Block.
Misc Defai
k F
Variobles Block Fomat

[LUIMEARFHERT _SIHEXT _YINEXT_ZIROTATION_20SJROTATION_DIRANGLE [FEEDRATE _CODEIROTATION_FEEDVALUE]

Sample Dutpit
GT0.0Y0.020.04-0F0

Riapid Block
Block Feemal Defauk
[RAFIDINEXT _WINEXT_YEHEXT_ZIROTATION_415 JROTATION_DIRJANGLE JFEEDRATE_CODEJROTATION_FEEDWALUE]

Sample Output
GOR0UOYDL 0. 0P

Clase Save As. Help
PPG Editor: Multi Axis Motion

[T] Block Format

1] Rotation Axis Code
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Characters for Rotation Axis Code.
e Primary Axis: Sets the primary axis code. Typically A
e Secondary Axis: Sets the secondary axis code. Typically B

e Tertary Axis: Sets the Tertary axis code. Typically C

1] Rotation Direction Code (Only for Rotate Table)
Characters for Rotation Direction Code
e Clockwise Rotation: Clockwise rotation code
e Counter Clockwise Rotation: Counter Clockwise rotation code

e Ignore in continuous rotation toolpaths: Check this box to ignore
rotation direction in 4 Axis continuous rotation toolpaths.

[T] Angle Values
Angle Value for 4th Axis Motion

e Scale Factor: Scale Factor for Angle Value (the angle is in radians, to
convert to degrees use a scale factor of 57.295779513082

e f# Decimal Places: No of Decimal Places

e Trailing Zeros: Number of Trailing Zeros after Decimal places

1] Motion Block
Motion Code for 4th Axis Motion

e Block Format: Helps to define the output format for the 4th Axis motion
code.

e Sample Output: Sample output displays sample code of the 4th Axis motion.
Itis a non-editable field.

o Default: Reset all values in this section to their system defaults.

[T] Rapid Block
Rapid Code for 4th Axis Motion
e Block Format: Helps to define the output format for the 4th Axis rapid code

e Sample Output: Sample output displays sample code of the 4th Axis rapids. It
is a non-editable field.

e Default: Reset all values in this section to their system defaults.

[T] Related Topics
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Other PPG Editor Sections:

General
Start/End
Tool Change
Setup

Spindle
Feed Rate

Motion

Circle

Helical/Spiral Cycles

Cutter Compensation

Cut Motion Start/End

Cycles

Miscellaneous

Variables

12.1.5.2.11 Cutter Compensation

[T] PPG Editor: Cutter Compensation

-

Genedal

Stait/End

Teol Changs

Setup

Spindie

Feed Fate

Motien

Circle

Hehcal/Spral

Mui feds Mation
Cutter Compensation
Caut Motice Stad/End
Cypcles

Misc

Varisbles

Cuttes Compensation Left
[SEQ_PRECHARJ[SEQMUM )G41[G_CODE | XNEXT _MOMMDL_X] ¥IMEXT_MONMDL_¥] D{TOOL_HUM)

Cutter Compenzation Right
[SEQ_PRECHAR[SEQHUM)G42G_CODE|XNEXT_NONMDL_X] YINEXT_NONMOL_Y) D{TOOL_HUM]

Custtes Compensation OIf
[SEQ_PRECHAR[SEQHUM)G40{G_CODE | XNEXT_NONMDL_X] YTNEXT_NONMDL_Y)

Close Save As.. Help
PPG Editor: Cutter Compensation
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[T] Cutter Compensation Left

Macro used to define the output when the cutter compensation left is detected in
the output

[T] Cutter Compensation Right

Macro used to define the output when the cutter compensation right is detected in
the output

[T] Cutter Compensation Off

Macro used to define the output when the cutter compensation cancel (off) is
detected in the output

[T] Related Topics
Other PPG Editor Sections:
General
Start/End
Tool Change
Setup

Spindle
Feed Rate

Helical/Spiral Cycles

Multi Axis Motion

Cut Motion Start/End

Cycles

Miscellaneous

Variables

12.1.5.2.12 Cut Motion Start/End

The Cut Motion Start/End dialog allows you to define Start and End cut motion codes.

[T] PPG Editor: Cut Motion Start/End
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Past-Processor Generator  C:\PrograrmDats\MecSeft Corporation’\RhinaCAM 2022 for Rhine T.00Pasts\MILL\SPRDAEB-Water)et.spm - X
General [ )
Stat/End Cust Motion Stait/End
Teal Change Stait Up Code

Setup
Spinde |G_CODE YDELIMITER 20,0000

Feed Rate

Mahon

Circle

Hedcal/Spual

Muh faas Mohon
Cutter Compengaton

Cut Motion Stat/End|
- Cycles
Misc

Venables ] Oudpuit cast emolion slast mscro before plunge mobion
Ervd Code :
[G_CODEFDELIMITERZ0.7500

] Oudput cast motion end macio after ietiact molion

Cose SaveAs.. Help

PPG Editor: Cut Motion Start/End

Output cut motion start macro before plunge motion
You can have the Cut Motion Start Up Code posted before plunge motions by checking
the box.

Output cut motion end macro after retract motion
You can have the Cut Motion End Macro posted after the retract motions by checking this
box.

[T] Related Topics
Other PPG Editor Sections:
General

Start/End

Tool Change
Setup

Spindle
Feed Rate

Motion
Circle

Helical/Spiral Cycles

Multi Axis Motion
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12.1.5.2.13 Cycles

Cutter Compensation

Cycles

Miscellaneous

Variables

This tab is to set the cycle parameters in the RhinoCAM Post-Processor.

1] PPG Editor: Cycles

1]

Gereral

SteA/End Cycle 6 Code; |G80

Tool Change
Setup
Spindle
Feed Fiste Cyele Code:
Muotion [SEQ_PRECHAR)SEQMUMYG_CODE]
Cucle
Hedeal/Spial
Multi Az Motion
Ciitte: Comperisation
Cut Motion Stat/End
5 Oplitize Cycle Dptions
Misc
Variables (] Optimize Cycle Output
Diweell O pliors

Scals Factor

Thread Fist Depth Options

Scale Facl 1

PPG Editor: Cycles

Cycle G-Code

H of Decmal Flaces :D

H of Decmal Places 0

Cloge Savehs. Help

Macros for the cycle commands. It represents the selected G-code value that defines
each specific cycle. This value is displayed in the edit box below all the available

options. It can be changed if required.

Cycle Code
The following Cycles are supported:

e Cycle Off (G80)
e Standard Drill (G81)

e Standard Drill with Dwell On (G82)

e Deep (G83)

© 2025 Mec Soft Corporation



436

RhinoCAM-TURN 2025 Reference

Break Chip (G87)

Counter Sink (G82)

Tap (Clockwise) (G84)

Tap (C-Clockwise) (G84)

Peck Tapping (Clockwise) (G84)
Peck Tapping (C-Clockwise) (G84)
Rigid Tap (Clockwise) (TOO)

Rigid Tap (C-Clockwise) (T01)
Bore (Drag) Dwell Off (G85)

Bore (Drag) Dwell On (G89)

Bore (No Drag) Dwell Off Orient On (G76)
Bore (No Drag) Dwell On Orient On (G76)
Bore (No Drag) Dwell Off Orient Off (G86)
Bore (No Drag) Dwell On Orient Off (G86)
)

Bore (Reverse) Dwell Off (G87)
Bore (Manual) Dwell On (G88)
Bore (Reverse) Dwell Off (G77)
Bore (Reverse) Dwell On (G77)
User Defined Drill Cycle 1

User Defined Drill Cycle 2

User Defined Drill Cycle 3

User Defined Drill Cycle 4

User Defined Tap Cycle 1

User Defined Tap Cycle 2

User Defined Tap Cycle 3

User Defined Tap Cycle 4

User Defined Bore Cycle 1
User Defined Bore Cycle 2
User Defined Reverse Bore Cycle 1
User Defined Reverse Bore Cycle 2
Turn Thread Cycle Automatic
Turn Thread Cycle Box Cycle
Turn Thread Cycle Single Block
Machine Control Cycle 1
Machine Control Cycle 2
Machine Control Cycle 3
Machine Control Cycle 4

[T] Optimize Cycle Options

Optimize Cycle output will define the cycle format only once and will output the X,Y
values for all the other holes. This will result in significant reduction in the file size
for output.

Optimize Cycle Output: Enables the optimized cycle options.
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e Cycle Coordinate Block: Specific cycle block variables to use.

1] Dwell Options
e Scale Factor for Dwell: Sets the scale factor for dwell output.

e #of Decimal Places: Sets the number of decimal places for output.

[T] Thread First Depth Options
e Scale Factor: Sets the scale factor for the first thread depth.

e #of Decimal Places: Sets the number of decimal places for output.

[T] Related Topics

How to edit macros

Other PPG Editor Sections:
General
Start/End
Tool Change
Setup

Spindle
Feed Rate

Motion
Circle

Helical/Spiral Cycles

Multi Axis Motion

Cutter Compensation

Cut Motion Start/End

Miscellaneous

Variables

12.1.5.2.14 Miscellaneous

This tabbed dialog is used to set miscellaneous parameters. The various miscellaneous
parameters are shown in the dialog.

1] PPG Editor: Miscellaneous
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Post-Processor Generator  C\ProgramDataiMecSoft Corperation\RhinoCAM 2020 for Rhino 6.00Posts\MilhAbilitySystems.spm - X
General
- Start/End Coolant Codes Compensation
- Tool Change On 0
- Setup
- Gpindle MO7 Mog G40
Feed Rate Coolant Flood
- Motion
- Circle
- Helical/S piral MOE M09 T4z
Multi &xis Muotion Coolant Mist
- Cutter Compensation
- Cut Motion Start/End
H- Cycles
M5 W03 G4
Coolant Tap
Vaniables
M37 W38 C43

Coolant Air

=

50

=

03

Coclant Thiu work [Firture) Offsets

‘whork Offset Code

Cloze Save he. Help

Air Thru

S
=
B
=

PPG Editor: Miscellaneous

[ Coolant Codes
e Coolant Flood: Coolant Flood On/Off code
e Coolant Mist: Coolant Mist On/Off code
e CoolantTap: Coolant Tap On/Off code
e Coolant Air: Coolant Air On/Off code
e Coolant Thru: Coolant Thru On/Off code
e Air Through: Coolant Air Thru On/Off code

1] Compensation
e Compensation Off: (Thisis not editable - reserved for future releases)
e Compensation Left: (This is not editable - reserved for future releases)
e Compensation Right: (Thisis not editable - reserved for future releases)

e Compensation Length: (Thisis not editable - reserved for future releases)

[T] Work (Fixture) Offsets

e Work (Fixture) Offsets: Sets the work offset prefix code. Typically G. You
can enable the output of the work offset code by selecting Output Work
Offset from the Work Zero dialog and entering the offset code. For example,
enabling and entering 54 in the Work Zero dialog activates this portion of the
post and prefixes the code with this value. Example: G54.
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[T] Related Topics

12.1.5.2.15 Variables

Other PPG Editor Sections:

General
Start/End
Tool Change
Setup

Spindle
Feed Rate

Motion
Circle

Helical/Spiral Cycles

Multi Axis Motion

Cutter Compensation

Cut Motion Start/End

Cycles

Variables

This tab lists all the variables used in the macros in the RhinoCAM Post Processor.

1] PPG Editor: Variables

439
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Post-Processor Generator

[

Genaral

Stat/End

Tool Changs

Seiup

Spirdle:

Feed Rate

IMotion

Cicle

Hebeal/Spaal

Mt ot M olion
(Cuites Comparrsation
ICuit Miotaon Stal/End
Copcles

Mize:

Warisble Name

[AES_ANGLE]
[ABS_ANGLE_SECOMDARY]
BNGLE]

[ANGLE_FITCH]
[ANGLE_ROLL]
[4NGLE_SECONDARY]
JANGLE YW
[APPROACH_FEED]
[CENTER_X)

[CEMTER_Y|

[CENTER 2]

[CIR_PLANE]

[COMMENT]
[COOLANT_CODE_INSERT]
[COOLANT_OFF)

[CURR_X]

ICURR_X_WCS]

ICURR_Y]

[CURR_Y_WCS]

[CURR_Z]

[CURR_Z_WCS]
[CUT_FEED]
[CUT_MOTION_END_BLE]
[CUT_MOTION_START_BLE]

<

Variables

Wiahee

00
00

oo
oo

G17

an
oo
oo
a0
a0
i}

PPG Editor: Variables

The variables that can be used are listed in the table below.

The variables that start with “CYCL_" are used only for the cycles commands.

[ABS_ANGLE]

[ABS_ANGLE_SECONDARY]

[ANGLE]

[ANGLE_PITCH]

[ANGLE_ROLL]

[ANGLE_SECONDARY]

[ANGLE_YAW]

[APPROACH_FEED]

[CENTER_X]

[CENTER_Y]
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[CENTER_Z]
[CIR_PLANE]
COMMENT] Output comments.

COOLANT_CODE_INSERT]
COOLANT_OFF]

[
[
[
[

CURR_X] The X coordinate of current point.

[CURR_X_WCS] The X coordinate of current pointin
World Coordinates

[CURR_Y] The Y coordinate of current point.

[CURR_Y_WCS] The Y coordinate of current pointin

World Coordinates

[CURR_Z] The Z coordinate of current point.

[CURR_Z_WCS] The Z coordinate of current pointin
World Coordinates

[CUT_FEED]

[CUT_MOTION_END_BLK]

[CUT_MOTION_START_BLK]

[CYCL_1/TPI] 1/TPI (only for TAP cycle)

[CYCL_CLEAR+DEPTH] Drill Depth + Clear. (only for cycles
except C-SINK)

[CYCL_CLEAR+INCR]

[CYCL_CLEAR] Clearance. (only for cycles)

[CYCL_CSINK_DEPTH+CLEAR] Drill Depth + Clear. (only for C-SINK
cycle)

[CYCL_CSINK_DEPTH] Drill Depth. (only for C-Sink cycle)

[CYCL_DEPTH] Drill Depth. (only for cycles except C-
SINK)

[CYCL_DWELL] Dwell. (only for cycles)

[CYCL_INCR] Step Increment. (only for cycles)

[CYCL_IPM] IPM. (only for cycles except TAP)

[CYCL_IPR] IPR. (only for TAP cycle)

[CYCL_NEG_CLEAR+DEPTH] -( Drill Depth + Clear). (only for cycles

except C-SINK)

[CYCLE_NUM_STEPS]
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[CYCL_ORIENT]

Orient. (only for cycles)

[CYCL_SCALED_DWELL]

Dwell * Scale Factor (only for cycles)

[CYCL_TPI]

[CYCLE_Z]

This variable stores the Z value of
drill points.

[CYCL_Z+CLEAR]

Next Z + Clearance. (only for cycles)

[CYCL_Z+DEPTH+CLEAR]

Next Z + Depth + Clearance. (only for
cycles)

[CYCL_Z+DEPTH]

Next Z + Depth. (only for cycles)

[CYCL_Z-DEPTH]

Next Z - Depth. (only for cycles)

[DELIMITER]

Delimiter definition.

[DEPART_FEED]

Outputs the Departure feedrate value
forthe currently operation.

[ENGAGE_FEED]

Outputs the Engage feedrate value for
the currently operation.

[EOB]

The end of block character.

[EXTRUSION]

[EXTRUSION_BLK]

[EXTRUSION_CODE]

[FEEDRATE]

FeedRate Value.

[FEEDRATE_BLK]

FeedRate Block.

[FEEDRATE_CODE]

Outputs the Feedrate code

[FEEDRATE_UNITS_CODE]

Outputs the Feedrate Units code

[FIRST_TOOL_NUM]

[G_CODE]

The next G-Code. This is translated to
linear, rapid, arc or cycle G-Code.

[HELIX_ANGLE]

[HELIX_CCW_ARC]

[HELIX_CW_ARC]

[HELIX_LEAD]

[HELIX_NUM_REV]
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[HELIX_RADIUS]

[HELIX_TOTAL_DEPTH]

[INPUTFILE_NAME]

[INPUTFILE_NAME_LONG]

[INV_TIME_FEEDRATE_OFF]

[INV_TIME_FEEDRATE_ON]

[LINEAR] The linear motion code.
[MOP_NAME]
[NEXT_ABS_X_WCS] The next absolute X coordinate point

in World Coordinates.

[NEXT_ABS_Y_WCS] The next absolute Y coordinate point
in World Coordinates.

[NEXT_ABS_Z_WCS] The next absolute Z coordinate point
in World Coordinates.

[NEXT_I]

[NEXT J]

[NEXT_K]

[NEXT_NONMDL_E]

[NEXT_NONMDL_I]

[NEXT_NONMDL_J]

[NEXT_NONMDL_K]

[NEXT_NONMDL_L]

[NEXT_NONMDL_R]

[NEXT_NONMDL_X] The next non-modal X coordinate
pointin local Machine Coordinates.

[NEXT_NONMDL_X_WCS] The next non-modal X coordinate
pointin World Coordinates.

[NEXT_NONMDL_Y] The next non-modal Y coordinate
pointin local Machine Coordinates.

[NEXT_NONMDL_Y_WCS] The next non-modal Y coordinate
pointin World Coordinates.
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[NEXT_NONMDL_Z]

The next non-modal Z coordinate
pointin local Machine Coordinates.

[NEXT_NONMDL_Z_WCS]

The next non-modal Z coordinate
pointin World Coordinates.

[NEXT_R]

[NEXT_TOOL_NAME]

[NEXT_TOOL_NUM]

[NEXT_X] The next X coordinate pointin
Machine Coordinates.

[NEXT_X_WCS] The next X coordinate pointin World
Coordinates.

[NEXT_Y] The next Y coordinate pointin
Machine Coordinates.

[NEXT_Y_WCS] The next Y coordinate pointin World
Coordinates.

[NEXT_Z] The next Z coordinate pointin
Machine Coordinates.

[NEXT_Z_WCS] The next Z coordinate pointin World

Coordinates.

[OUTPUTE_MODE_CODE]

[OUTPUT_UNITS_CODE]

English or Metric outputs code.

[OUTPUTFILE_NAME]

[OUTPUT_FILENAME_LONG]

[PARTNAME]

[PARTNUM]

[PLUNGE_FEED]

[POST_NAME]

[POST_NAME_LONG]

[PREV_TOOL_ADJST_REG]

[PREV_TOOL_CUTCOM_REG]

[PREV_TOOL_NUM]

[PREV_TOOL_NUM_FLUTES]
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[PREV_TOOL_ZOFFSET]

[PROGRAM_END_BLK]

[PROGRAM_START_BLK]

[RAPID] The rapid motion code.

[RAPID_FEED]

[RETRACT_FEED]

[ROTATION_AXIS]

[ROTATION_AXIS_SECONDARY]

[ROTATION_DIR]

[ROTATION_DIR_SECONDARY]

[ROTATION_FEEDVALUE]

[ROTATION_MODE]

[SEQ_PRECHAR] Letter thatis prefixed before the
sequence number

[SEQNUM] The actual sequence number.

[SETUP_NAME]

[SETUP_X]

[SETUP_XAXIS_X]

[SETUP_XAXIS_Y]

[SETUP_XAXIS_Z]

[SETUP_Y]

[SETUP_YAXIS_X]

[SETUP_YAXIS_Y]

[SETUP_YAXIS_Z]

[SETUP_Z]

[SETUP_ZAXIS_X]

[SETUP_ZAXIS_Y]
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[SETUP_ZAXIS_Z]

[SPINDLE_ARC]

Spindle direction.

[SPINDLE_BLK]

Spindle Block.

[SPINDLE_CODE]

[SPINDLE_SPD]

Spindle speed.

[SPINDLE_SPD_MAX]

[SPINDLE_SPD_TYPE]

[SPIRAL_ANGLE]

[SPIRAL_CCW_ARC]

[SPIRAL_CW_ARC]

[SPIRAL_END_RADIUS]

[SPIRAL_LEAD]

[SPIRAL_NUM_REV]

[SPIRAL_START_RADIUS]

[SPIRAL_TOTAL_LENGTH]

[START_CHAR]

The program start character.

[START_POSITION_X]

[START_POSITION_Y]

[START_POSITION_Z]

[START_X]

The X coordinate of start point.

[START_X_WCS]

The X coordinate of start pointin

World Coordinates.

[START_Y]

The Y coordinate of start point.

[START_Y_WCS]

The Y coordinate of start pointin

World Coordinates.

[START_Z]

The Z coordinate of start point.

[START_Z_WCS]

The Z coordinate of start pointin

World Coordinates.

[STEP_NEXT_X]

© 2025 MecSoft Corporation



Post Processing Machining Operations 447

[STEP_NEXT_Y]

[STEP_NEXT_Z]

[STEP_START_DEPTH]

[STOCK_LENGTH_X]
[STOCK_LENGTH_Y]
[STOCK_LENGTH_Z]

[STOCK_MAX_X] UNDEFINED is output if there is
[STOCK_MAX_Y] no stock defined when posting
[STOCK_MAX_Z] occurs.

[STOCK_MIN_X]
[STOCK_MIN_Y]
[STOCK_MIN_Z]
[STOP_CHAR] The program end character.

[TEMPERATURE]

[TEMPERATURE_BED_SET_CODE]

[TEMPERATURE_BED_WAIT_CODE]

[TEMPERATURE_EXTRUDER_SET_CODE]

[TEMPERATURE_EXTRUDER_WAIT_CODE]

[TEMPERATURE_SET_BLK]

[TEMPERATURE_SET_CODE]

[TEMPERATURE_WAIT_BLK]

[TEMPERATURE_BED_WAIT_CODE]

[THREAD_ANGLE]

[THREAD_DEPTH]

[THREAD_DIR]

[THREAD_FINISH_NUMCUTS]

[THREAD_FINISH_STOCK]

[THREAD_FINISH_Z]

[THREAD_FIRST_DEPTH]

[THREAD_INFEED_TYPE]
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[THREAD_LENGTH]

[THREAD_MAJOR_DIR]

[THREAD_MIN_DEPTH]

[THREAD_MINOR_DIA]

[THREAD_PITCH]

[THREAD_PULL_OUT_DIST]

The pull outvalue is specified under
G76 parameters in threading mop in

[THREAD_TAPER]

[TIME_STAMP]

[TOOL_ADJ_REG]

Tool Adjust Register number.

[TOOL_CHG_PT X]

[TOOL_CHG_PT_Y]

[TOOL_CHG_PT_Z]

[TOOL_CUTCOM_REG]

[TOOL_DIA]

Tool Diameter.

[TOOL_LENGTH]

Tool length.

[TOOL_NAME]

[TOOL_NUM]

Tool number.

[TOOL_NUM_FLUTES]

[TOOL_RAD]

Tool Radius.

[TOOL_ZOFFSET]

[TOOLPATH_MAX_X]

[TOOLPATH_MAX_Y]

[TOOLPATH_MAX_Z]

[TOOLPATH_MIN_X]

[TOOLPATH_MIN_Y]

[TOOLPATH_MIN_Z]
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[VMPFILE_NAME]

[WMPFILE_NAME_LONG]

[WORK_OFFSET_CODE]

[WORK_OFFSET_NUM]

[WORK_OFFSET_PREFIX]

[ZFEEDRATE]

INV_TIME_FEEDRATE_FLAG

Variables

The variables that can be used are listed in the table below.

The variables that start with “CYCL_" are used only for the cycles commands.

[ABS_ANGLE]

[ABS_ANGLE_SECONDARY]

[ANGLE]

[ANGLE_PITCH]

[ANGLE_ROLL]

[ANGLE_SECONDARY]

[ANGLE_YAW]

[APPROACH_FEED]

[CENTER_X]
[CENTER_Y]
[CENTER_Z]
[CIR_PLANE]
[COMMENT] Output comments.

[COOLANT_CODE_INSERT]

[COOLANT_OFF]

[CURR_X]

The X coordinate of current point.
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[CURR_X_WCS] The X coordinate of current pointin
World Coordinates

[CURR_Y] The Y coordinate of current point.

[CURR_Y_WCS] The Y coordinate of current pointin
World Coordinates

[CURR_Z] The Z coordinate of current point.

[CURR_Z_WCS] The Z coordinate of current pointin
World Coordinates

[CUT_FEED]

[CUT_MOTION_END_BLK]

[CUT_MOTION_START_BLK]

[CYCL_1/TPI]

1/TPI (only for TAP cycle)

[CYCL_CLEAR+DEPTH]

Drill Depth + Clear. (only for cycles
except C-SINK)

[CYCL_CLEAR+INCR]

[CYCL_CLEAR]

Clearance. (only for cycles)

[CYCL_CSINK_DEPTH+CLEAR]

Drill Depth + Clear. (only for C-SINK
cycle)

[CYCL_CSINK_DEPTH]

Drill Depth. (only for C-Sink cycle)

[CYCL_DEPTH] Drill Depth. (only for cycles except C-
SINK)

[CYCL_DWELL] Dwell. (only for cycles)

[CYCL_INCR] Step Increment. (only for cycles)

[CYCL_IPM] IPM. (only for cycles except TAP)

[CYCL_IPR] IPR. (only for TAP cycle)

[CYCL_NEG_CLEAR+DEPTH]

-( Drill Depth + Clear). (only for cycles
except C-SINK)

[CYCLE_NUM_STEPS]

[CYCL_ORIENT]

Orient. (only for cycles)

[CYCL_SCALED_DWELL]

Dwell * Scale Factor (only for cycles)

[CYCL_TPI]

[CYCLE_Z]

This variable stores the Z value of
drill points.

© 2025 MecSoft Corporation




Post Processing Machining Operations

451

[CYCL_Z+CLEAR]

Next Z + Clearance. (only for cycles)

[CYCL_Z+DEPTH+CLEAR]

Next Z + Depth + Clearance. (only for
cycles)

[CYCL_Z+DEPTH]

Next Z + Depth. (only for cycles)

[CYCL_Z-DEPTH]

Next Z - Depth. (only for cycles)

[DELIMITER]

Delimiter definition.

[DEPART_FEED]

Outputs the Departure feedrate value
forthe currently operation.

[ENGAGE_FEED]

Outputs the Engage feedrate value for
the currently operation.

[EOB]

The end of block character.

[EXTRUSION]

[EXTRUSION_BLK]

[EXTRUSION_CODE]

[FEEDRATE]

FeedRate Value.

[FEEDRATE_BLK]

FeedRate Block.

[FEEDRATE_CODE]

Outputs the Feedrate code

[FEEDRATE_UNITS_CODE]

Outputs the Feedrate Units code

[FIRST_TOOL_NUM]

[G_CODE]

The next G-Code. This is translated to
linear, rapid, arc or cycle G-Code.

[HELIX_ANGLE]

[HELIX_CCW_ARC]

[HELIX_CW_ARC]

[HELIX_LEAD]

[HELIX_NUM_REV]

[HELIX_RADIUS]

[HELIX_TOTAL_DEPTH]

[INPUTFILE_NAME]

[INPUTFILE_NAME_LONG]

[INV_TIME_FEEDRATE_OFF]
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[INV_TIME_FEEDRATE_ON]

[LINEAR]

The linear motion code.

[MOP_NAME]

[NEXT_ABS_X_WCS]

The next absolute X coordinate point
in World Coordinates.

[NEXT_ABS_Y_WCS]

The next absolute Y coordinate point
in World Coordinates.

[NEXT_ABS_Z_WCS]

The next absolute Z coordinate point
in World Coordinates.

[NEXT_I]

[NEXT_J]

[NEXT_K]

[NEXT_NONMDL_E]

[NEXT_NONMDL_I]

[NEXT_NONMDL_J]

[NEXT_NONMDL_K]

[NEXT_NONMDL_L]

[NEXT_NONMDL_R]

[NEXT_NONMDL_X]

The next non-modal X coordinate
pointin local Machine Coordinates.

[NEXT_NONMDL_X_WCS]

The next non-modal X coordinate
pointin World Coordinates.

[NEXT_NONMDL_Y]

The next non-modal Y coordinate
pointin local Machine Coordinates.

[NEXT_NONMDL_Y_WCS]

The next non-modal Y coordinate
pointin World Coordinates.

[NEXT_NONMDL_Z]

The next non-modal Z coordinate
pointin local Machine Coordinates.

[NEXT_NONMDL_Z_WCS]

The next non-modal Z coordinate
pointin World Coordinates.

[NEXT_R]

[NEXT_TOOL_NAME]

[NEXT_TOOL_NUM]
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[NEXT_X] The next X coordinate pointin
Machine Coordinates.

[NEXT_X_WCS] The next X coordinate pointin World
Coordinates.

[NEXT_Y] The next Y coordinate pointin
Machine Coordinates.

[NEXT_Y_WCS] The next Y coordinate pointin World
Coordinates.

[NEXT_Z] The next Z coordinate pointin
Machine Coordinates.

[NEXT_Z_WCS] The next Z coordinate pointin World

Coordinates.

[OUTPUTE_MODE_CODE]

[OUTPUT_UNITS_CODE]

English or Metric outputs code.

[OUTPUTFILE_NAME]

[OUTPUT_FILENAME_LONG]

[PARTNAME]

[PARTNUM]

[PLUNGE_FEED]

[POST_NAME]

[POST_NAME_LONG]

[PREV_TOOL_ADJST_REG]

[PREV_TOOL_CUTCOM_REG]

[PREV_TOOL_NUM]

[PREV_TOOL_NUM_FLUTES]

[PREV_TOOL_ZOFFSET]

[RAPID]

The rapid motion code.

[RAPID_FEED]

[RETRACT_FEED]

[ROTATION_AXIS]

[ROTATION_AXIS_SECONDARY]
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[ROTATION_DIR]

[ROTATION_DIR_SECONDARY]

[ROTATION_FEEDVALUE]

[ROTATION_MODE]

[SEQ_PRECHAR] Letter thatis prefixed before the
sequence number
[RT_NXT_X] The next X coordinate. (Modal)
[RT_NXT_Y] The nextY coordinate. (Modal)
[RT_NXT_Z] The next Z coordinate. (Modal)
[RT_NXT_NONMDL_X] The next X coordinate. (NonModal)
[RT_NXT_NONMDL_Y] The next Y coordinate. (NonModal)
[RT_NXT_NONMDL_Z] The next Z coordinate. (NonModal)
[SEQNUM] The actual sequence number.
[SPINDLE_ARC] Spindle direction.
[SPINDLE_BLK] Spindle Block.

[SPINDLE_CODE]

[SPINDLE_SPD] Spindle speed.

[SPINDLE_SPD_MAX]

[SPINDLE_SPD_TYPE]

[SPIRAL_ANGLE]

[SPIRAL_CCW_ARC]

[SPIRAL_CW_ARC]

[SPIRAL_END_RADIUS]

[SPIRAL_LEAD]

[SPIRAL_NUM_REV]

[SPIRAL_START_RADIUS]

[SPIRAL_TOTAL_LENGTH]

[START_CHAR] The program start character.

[START_POSITION_X]
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[START_POSITION_Y]

[START_POSITION_Z]

[START_X] The X coordinate of start point.

[START_X_WCS] The X coordinate of start pointin
World Coordinates.

[START_Y] The Y coordinate of start point.

[START_Y_WCS]

The Y coordinate of start pointin
World Coordinates.

[START_Z]

The Z coordinate of start point.

[START_Z_WCS]

The Z coordinate of start pointin
World Coordinates.

[STEP_NEXT_X]

[STEP_NEXT_Y]

[STEP_NEXT_Z]

[STEP_START_DEPTH]

[STOCK_LENGTH_X]

[STOCK_LENGTH_Y]

[STOCK_LENGTH_Z]

[STOCK_MAX_X]

UNDEFINED is output if there is

[STOCK_MAX_Y]

no stock defined when posting

[STOCK_MAX_Z]

occurs.

[STOCK_MIN_X]

[STOCK_MIN_Y]

[STOCK_MIN_Z]

[STOP_CHAR]

The program end character.

[TEMPERATURE]

[TEMPERATURE_BED_SET_CODE]

[TEMPERATURE_BED_WAIT_CODE]

[TEMPERATURE_EXTRUDER_SET_CODE]

[TEMPERATURE_EXTRUDER_WAIT_CODE]

[TEMPERATURE_SET_BLK]

[TEMPERATURE_SET_CODE]

[TEMPERATURE_WAIT_BLK]
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[TEMPERATURE_BED_WAIT_CODE]

[THREAD_ANGLE]

[THREAD_DEPTH]

[THREAD_DIR]

[THREAD_FINISH_NUMCUTS]

[THREAD_FINISH_STOCK]

[THREAD_FINISH_Z]

[THREAD_FIRST_DEPTH]

[THREAD_INFEED_TYPE]

[THREAD_LENGTH]

[THREAD_MAJOR_DIR]

[THREAD_MIN_DEPTH]

[THREAD_MINOR_DIA]

[THREAD_PITCH]

[THREAD_PULL_OUT_DIST]

The pull outvalue is specified under
G76 parameters in threading mop in

[THREAD_TAPER]

[TIME_STAMP]

[TOOL_ADJ_REG]

Tool Adjust Register number.

[TOOL_CHG_PT_X]

[TOOL_CHG_PT_Y]

[TOOL_CHG_PT_Z]

[TOOL_CUTCOM_REG]

[TOOL_DIA]

Tool Diameter.

[TOOL_LENGTH]

Tool length.

[TOOL_NAME]

[TOOL_NUM]

Tool number.
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[TOOL_NUM_FLUTES]

[TOOL_RAD]

Tool Radius.

[TOOL_ZOFFSET]

[VMPFILE_NAME]

[WMPFILE_NAME_LONG]

[WORK_OFFSET_NUM]

[WORK_OFFSET_PREFIX]

[ZFEEDRATE]

INV_TIME_FEEDRATE_FLAG

[T] Related Topics

Other PPG Editor Sections:

General

Start/End

Tool Change
Setup

Spindle
Feed Rate

Helical/Spiral Cycles

Multi Axis Motion

Cutter Compensation

Cut Motion Start/End

Cycles

Miscellaneous

12.1.5.3 Macros

12.1.5.3.1 Macros

The following is a list of the available macros in the RhinoCAM Post-Processor generator.

StartEnd Tab
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These macros are output before and after a tool path and therefore Runtime variables cannot be
used.

Program Start up Code Program End Code

Tool Change Tab

These macros are output only when a tool is loaded or changed.

First Load Tool Macro Tool Change Macro

Cycles Tab

These macros are output only when the motion command is a cycle command.

Drill Code Deep Code Break Chip Code
Counter Sink Code Tap Code Bore [Drag] Code
Bore [No Drag[ Code Bore [Manual] Code Bore [Reverse] Code

12.1.5.3.2 How to edit Macros

This section describes the procedure for editing macros.
You can directly type the macro. With the exception of ‘[ and ‘]’ characters as variables.

Usage of Variable List Dialog
You can also add variables directly in the following manner.

Operation Dialog to operate
1 Click the right mouse button on the required edit box Main Editor
2 Variable List Dialog is displayed. Variable List Dialog
3 Select the position. Main Editor
4 Select the variable to add. (This procedure is for adding) Variable List Dialog

Double click the left mouse button on the variable list and

the highlighted variable is added.

5 Use the [Add] or [Undo] or [Undo All] buttons to perform Variable List Dialog
the standard add and undo operations.

Note : Multiple operations would require you to repeat steps 3to 5.

12.1.6 Use Programmable Post

This documentation describes Programmable Post Processor and details on how create post
scripts for it.
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The Programmable Post Processor allows you to use Python script files for G-Code generation
during toolpath processing by each MecSoft CAM plugin. You can create new post scripts or
modify existing ones. Using the Python language for post scripts allows you to more efficiently
generate the needed G-Code output allowing the use of programming elements, such as
condition processing, loops, logical operations, and more.

12.1.6.1 Selecting a Programmable Post

Perform the following steps to use a programmable post-processor.

1. Select Use Programmable Post from Set Post-Processor Options dialog. When Use
Programmable Post is selected the Python post scripts will be used for G-Code generation.

Select Post-Processor X

Select Post-Processar

Post-Proceszor Type
O Legacy [ zpm) Posl () Pythan [.py) Post

Select Post Processar

Current Post Processar:

AbilityS pstems w~  Edit..
Folder ta load post-processaor files from:

C:AProgramD atatbdecSoft CorporationsRhinoCakd 2025
for Rhino 8.08Fozt\MillS PR

Set to Defaulk Falder

Copy any modified posts from presvious version

Ok l Cancel Help

Dialog Box: Set Post-Processor Options

2. Select an available post script file or create a new one.

3. Press OKto save the options.

12.1.6.2 Writing Scrips

Script used in Programmable Post Processor uses Python programming language. That's why to
execute it correctly, the script should have an appropriate code structure and format. As scripts
written using Python programming language users can use its language features like loops,
conditions, functions, etc. Also, all language restrictions applied to post scripts.

All post scripts should be placed in Post/[module_name]/PY folder, along with default.spm files.
(The default.spmis only used for general post initialization).
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12.1.6.3

The beginning of the file must contain the following line. It imports data types for event
handling:

from post_ext import *

If you want to use the option Extension from Post-Processor then the variable
GENERAL_OutputFileExt should be specified as follows:
GENERAL_OutputFileExt =".nc"

Post Events

Programmable Post Processor has event driven architecture. Before outputting a specific block of
G-code eventis called. List of available events can be found at "Post event list" section.

User can specify output g-code block format on each event and Set/Get Global Post variables using
objects from event parameters:

def OnEndProcessing(blockData: PostBlockData, globalData: PostGlobalData):
return
PostBlockData object used to get or set G-Code block format for called event. Some block formats

can contain multiple lines. For these cases each line should be separated by \n' symbol (user can
use .splitlines() and .join functions from python to process them).

PostBlockData

Methods Description
Set(string) Set block format string
Get() Get block format string

Example of modification block output format:
def OnRapidMotion(blockData: PostBlockData, globalData: PostGlobalData):
data = blockData.Get()
data =data +" - Modified by OnRapidMotion"
blockData.Set(data)
return

To access global(system) post variables user can use PostGlobalData object, list of variables can be
found at "Post variable list" section
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PostGlobalData Object Methods

Methods Description
GetIntVar(string) Get variable value as Int
GetFloatVar(string) Get variable value as float
GetStrVar(string) Get variable value as string
SetIntVar(string, value) Set int value for variable
SetFloatVar(string, value) Set float value for variable
SetStrVar(string, value) Set string value for variable

Example of modification of variable from variable list:
def OnRapidMotion(blockData: PostBlockData, globalData: PostGlobalData):

nextX = float(globalData.GetStrVar("[NEXT_NONMDL_X]")) #e.g. converting to float by using
Python

nextX =nextX + 1.3
globalData.SetFloatVar("[NEXT_NONMDL_X]", nextX)

return

12.1.6.4 Post Event List

Post Event List

Event Description

OnStartProcessing(blockData: PostBlockData, |Starting post processing event
globalData: PostGlobalData)

OnEndProcessing(blockData: PostBlockData, End post processing event
globalData: PostGlobalData)

OnMOpStart(globalData: PostGlobalData) Starting processing Mop
OnMOpEnd(globalData: PostGlobalData) Finished generating G-Code for Mop
OnComment(blockData: PostBlockData, Processing comment output

globalData: PostGlobalData)

OnSetup(blockData: PostBlockData, globalData: |Processing Mop Setup output
PostGlobalData)
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OnWorkZero(blockData: PostBlockData,
globalData: PostGlobalData)

Processing Work Zero Mop output

OnToolChange(blockData: PostBlockData,
globalData: PostGlobalData)

Changing tool output

OnSpindleSpeed(blockData: PostBlockData,
globalData: PostGlobalData)

Processing Spindle Speed output

OnFeedRate(blockData: PostBlockData,
globalData: PostGlobalData)

Processing Feed Rate output

OnToolCompensation(blockData:
PostBlockData, globalData: PostGlobalData)

Processing Tool Compensation output

OnCoolant(blockData: PostBlockData,
globalData: PostGlobalData)

Processing coolant output

OnRapidMotion(blockData: PostBlockData,
globalData: PostGlobalData)

Processing Rapid Motion output

OnlLinearMotion(blockData: PostBlockData,
globalData: PostGlobalData)

Processing Linear Motion output

OnCirclularMotion(blockData: PostBlockData,
globalData: PostGlobalData)

Processing Circular Motion output

OnSpiralMotion(blockData: PostBlockData,
globalData: PostGlobalData)

Processing Spiral Motion output

OnHelicalMotion(blockData: PostBlockData,
globalData: PostGlobalData)

Processing Helical Motion output

On4AxisRapidMotion(blockData: PostBlockData,
globalData: PostGlobalData)

Processing Rapid Motion output for 4Axis
machine

On4AxLinearMotion(blockData: PostBlockData,
globalData: PostGlobalData)

Processing Linear Motion output for 4Axis
machine

On5AxRapidMotion(blockData: PostBlockData,
globalData: PostGlobalData)

Processing Rapid Motion output for 5Axis
machine

On5AxLinearMotion(blockData: PostBlockData,
globalData: PostGlobalData)

Processing Linear Motion output for 5Axis
machine

OnCycleStart(blockData: PostBlockData,
globalData: PostGlobalData)

Starting processing cycles

OnCyclePoint(blockData: PostBlockData,
globalData: PostGlobalData)

Processing cycle point output

OnCycleEnd(globalData: PostGlobalData)

Ending processing cycles

OnDwell(blockData: PostBlockData, globalData:
PostGlobalData)

Processing Dwell output
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OnRotateHead(blockData: PostBlockData, Processing Rotate head output
globalData: PostGlobalData)

OnRotateTable(blockData: PostBlockData, Processing Rotate table output
globalData: PostGlobalData)

OnMachineRewind(blockData: PostBlockData,
globalData: PostGlobalData)

12.1.6.5 Post Variables List

Post Variables List

Variable Description

[ABS_ANGLE]
[ABS_ANGLE_SECONDARY]
[ANGLE]
[ANGLE_SECONDARY]
[APPROACH_FEED]
[CENTER_X]

[CENTER_Y]

[CENTER_Z]

[CIR_PLANE]

[COMMENT] Output comments.

[CURR_X] The X coordinate of current point.

The X coordinate of current pointin World

CURR X WCS .
[ - - ] Coordinates

[CURR_Y] The Y coordinate of current point.

The Y coordinate of current point in World

CURR Y WCS .
[ - - ] Coordinates

[CURR_Z] The Z coordinate of current point.

The Z coordinate of current point in World

CURR Z WCS .
[ - ] Coordinates

[CUT_FEED]
[CYCL_1/TPI] 1/TPI (only for TAP cycle)
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[CYCL_CLEAR+DEPTH]

Drill Depth + Clear. (only for cycles except C-
SINK)

[CYCL_CLEAR+INCR]

[CYCL_CLEAR]

Clearance. (only for cycles)

[CYCL_CSINK_DEPTH+CLEAR]

Drill Depth + Clear. (only for C-SINK cycle)

[CYCL_CSINK_DEPTH]

Drill Depth. (only for C-Sink cycle)

[CYCL_DEPTH]

Drill Depth. (only for cycles except C-SINK)

[CYCL_DWELL]

Dwell. (only for cycles)

[CYCL_INCR] Step Increment. (only for cycles)
[CYCL_IPM] IPM. (only for cycles except TAP)
[CYCL_IPR] IPR. (only for TAP cycle)

[CYCL_NEG_CLEAR+DEPTH]

-( Drill Depth + Clear). (only for cycles except C-
SINK)

[CYCLE_NUM_STEPS]

[CYCL_ORIENT]

Orient. (only for cycles)

[CYCL_SCALED_DWELL]

Dwell * Scale Factor (only for cycles)

[CYCL_TPI]

[CYCL_Z+CLEAR]

Next Z + Clearance. (only for cycles)

[CYCL_Z+DEPTH+CLEAR]

Next Z + Depth + Clearance. (only for cycles)

[CYCL_Z+DEPTH]

Next Z + Depth. (only for cycles)

[CYCL_Z-DEPTH]

Next Z - Depth. (only for cycles)

[DELIMITER]

Delimiter definition.

[DEPART_FEED]

Outputs the Departure feedrate value for the
currently operation.

[ENGAGE_FEED]

Outputs the Engage feedrate value for the
currently operation.

[EOB]

The end of block character.

[EXTRUSION]

[EXTRUSION_BLK]

[EXTRUSION_CODE]

[FEEDRATE]

FeedRate Value.

[FEEDRATE_BLK]

FeedRate Block.
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[FEEDRATE_CODE]

Outputs the Feedrate code

[FEEDRATE_UNITS_CODE]

Outputs the Feedrate Units code

[FIRST_TOOL_NUM]

[G_CODE]

The next G-Code. This is translated to linear,
rapid, arc or cycle G-Code.

[HELIX_ANGLE]

[HELIX_CCW_ARC]

[HELIX_CW_ARC]

[HELIX_LEAD]

[HELIX_NUM_REV]

[HELIX_RADIUS]

[HELIX_TOTAL_DEPTH]

[INPUTFILE_NAME]

[INPUTFILE_NAME_LONG]

[INV_TIME_FEEDRATE_OFF]

[INV_TIME_FEEDRATE_ON]

[LINEAR]

The linear motion code.

[MAXZ]

[MINZ]

[MOP_NAME]

[NEXT_ABS_X_WCS]

The next absolute X coordinate point in World
Coordinates.

[NEXT_ABS_Y_WCS]

The next absolute Y coordinate pointin World
Coordinates.

[NEXT_ABS_Z_WCS]

The next absolute Z coordinate pointin World
Coordinates.

[NEXT_I]

[NEXT_J]

[NEXT K]

[NEXT_NONMDL_E]

[NEXT_NONMDL_[]

[NEXT_NONMDL_J]
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[NEXT_NONMDL_K]

[NEXT_NONMDL_L]

[NEXT_NONMDL_R]

The next non-modal X coordinate point in local

[NEXT_NONMDL_X] Machine Coordinates.

The next non-modal X coordinate pointin

[NEXT_NONMDL_X_WCS] World Coordinates.

The next non-modal Y coordinate point in local

[NEXT_NONMDL_Y] Machine Coordinates.

The next non-modal Y coordinate point in World

[NEXT_NONMDL_Y_WCS] Coordinates.

The next non-modal Z coordinate pointin local

[NEXT_NONMDL_Z] Machine Coordinates.

The next non-modal Z coordinate pointin World

[NEXT_NONMDL_Z_WCS] Coordinates.

[NEXT_R]
[NEXT_TOOL_NAME]

[NEXT_TOOL_NUM]

The next X coordinate pointin Machine

[NEXT_X] Coordinates.

The next X coordinate point in World

[NEXT_X_WCS] Coordinates.

The next Y coordinate point in Machine

[NEXT_Y] Coordinates.

The next Y coordinate pointin World

NEXT Y WCS .
[ - - ] Coordinates.

The next Z coordinate point in Machine

[NEXT_Z] Coordinates.

The next Z coordinate point in World

[NEXT_Z_WCS] Coordinates.

[OUTPUTE_MODE_CODE]
[OUTPUT_UNITS_CODE] English or Metric outputs code.
[OUTPUTFILE_NAME]

[OUTPUT_FILENAME_LONG]

[PARTNAME]
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[PARTNUM]

[PLUNGE_FEED]

[POST_NAME]

[POST_NAME_LONG]

[PREV_TOOL_ADJST_REG]

[PREV_TOOL_CUTCOM_REG]

[PREV_TOOL_NUM]

[PREV_TOOL_NUM_FLUTES]

[PREV_TOOL_ZOFFSET]

[RAPID]

The rapid motion code.

[RAPID_FEED]

[RETRACT_FEED]

[ROTATION_AXIS]

[ROTATION_AXIS_SECONDARY]

[ROTATION_DIR]

[ROTATION_DIR_SECONDARY]

[ROTATION_FEEDVALUE]

[ROTATION_MODE]

[RT_NXT_X] The next X coordinate. (Modal)
[RT_NXT_Y] The next Y coordinate. (Modal)
[RT_NXT_Z] The next Z coordinate. (Modal)

[RT_NXT_NONMDL_X]

The next X coordinate. (NonModal)

[RT_NXT_NONMDL_Y]

The next Y coordinate. (NonModal)

[RT_NXT_NONMDL_Z]

The next Z coordinate. (NonModal)

Letter that is prefixed before the sequence

[SEQ_PRECHAR] number

[SEQNUM] The actual sequence number.
[SPINDLE_ARC] Spindle direction.
[SPINDLE_BLK] Spindle Block.

[SPINDLE_CODE]

[SPINDLE_SPD]

Spindle speed.
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[SPINDLE_SPD_MAX]

[SPINDLE_SPD_TYPE]

[SPIRAL_ANGLE]

[SPIRAL_CCW_ARC]

[SPIRAL_CW_ARC]

[SPIRAL_END_RADIUS]

[SPIRAL_LEAD]

[SPIRAL_NUM_REV]

[SPIRAL_START_RADIUS]

[SPIRAL_TOTAL_LENGTH]

[START_CHAR]

The program start character.

[START_POSITION_X]

[START_POSITION_Y]

[START_POSITION_Z]

[START X]

The X coordinate of start point.

[START_X_WCS]

The X coordinate of start pointin World
Coordinates.

[START_Y]

The Y coordinate of start point.

[START_Y_WCS]

The Y coordinate of start point in World
Coordinates.

[START Z]

The Z coordinate of start point.

[START_Z_WCS]

The Z coordinate of start point in World
Coordinates.

[STEP_NEXT_X]

[STEP_NEXT_Y]

[STEP_NEXT_Z]

[STEP_START_DEPTH]

[STOCK_LENGTH_X]

UNDEFINED is output if there is no stock
defined when posting occurs.

[STOCK_LENGTH_Y]

[STOCK_LENGTH_Z]

[STOCK_MAX_X]
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[STOCK_MAX_Y]

[STOCK_MAX_Z]

[STOCK_MIN_X]

[STOCK_MIN_Y]

[STOCK_MIN_Z]

[STOP_CHAR]

The program end character.

[TEMPERATURE]

[TEMPERATURE_BED_SET_CODE]

[TEMPERATURE_BED_WAIT_CODE]

[TEMPERATURE_EXTRUDER_SET_CODE]

[TEMPERATURE_EXTRUDER_WAIT_CODE]

[TEMPERATURE_SET_BLK]

[TEMPERATURE_SET_CODE]

[TEMPERATURE_WAIT_BLK]

[TEMPERATURE_BED_WAIT_CODE]

[THREAD_ANGLE]

[THREAD_DEPTH]

[THREAD_DIR]

[THREAD_FINISH_NUMCUTS]

[THREAD_FINISH_STOCK]

[THREAD_FINISH_Z]

[THREAD_FIRST_DEPTH]

[THREAD_INFEED_TYPE]

[THREAD_LENGTH]

[THREAD_MAJOR_DIR]

[THREAD_MIN_DEPTH]

[THREAD_MINOR_DIA]

[THREAD_PITCH]

[THREAD_PULL_OUT _DIST]

The pull out value is specified under G76
parameters in threading mop in turning.

[THREAD_TAPER]
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[TIME_STAMP]

[TOOL_ADJ_REG]

Tool Adjust Register number.

[TOOL_CHG_PT X]

[TOOL_CHG_PT Y]

[TOOL_CHG_PT_Z]

[TOOL_CUTCOM_REG]

[TOOL_DIA]

Tool Diameter.

[TOOL_LENGTH]

Tool length.

[TOOL_NAME]

[TOOL_NUM] Tool number.
[TOOL _NUM_FLUTES]
[TOOL_RAD] Tool Radius.

[TOOL_ZOFFSET]

[VMPFILE_NAME]

[WMPFILE_NAME_LONG]

[WORK_OFFSET_NUM]

[WORK_OFFSET_PREFIX]

[ZFEEDRATE]

INV_TIME_FEEDRATE_FLAG

12.1.6.6 Example Script

Here is an example Python post script, (PostScriptExample.py), for a programmable post-

processor which sets following data:
e Linear/Rapid motion format

e Start/End block format

e Setting "[SEQ_PRECHAR]" variable

e Tool Change block format (different for fist tool change)

e File extension for "File Extension from Post Processor" option

from post_ext import *

#Set output file extension
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GENERAL OutputFileExt =".nc"

# Define block format for outputten code

LinearMotionCodeBlock = "[G_CODE][DELIMITER][NEXT_X][DELIMITER][NEXT_Y][DELIMITER]
[NEXT _Z]"

RapidMotionCodeBlock = "[G_CODE][DELIMITER][NEXT_Z]\n[NEXT_X][DELIMITER][NEXT_Y]"

StartProcessingBlock = "[START_CHAR]\n[SEQ_PRECHAR][SEQNUM][DELIMITER] G40[DELIMITER]
G49[DELIMITER] G80[DELIMITER]G98 - Start processing"

EndProcessingBlock = "[SEQ_PRECHAR][SEQNUM][DELIMITER]M30\n[STOP_CHAR] - End
processing"

FirstToolChangeCodeBlock = ("; First Tool Change\n"

"[SEQ_PRECHAR][SEQNUM][DELIMITER][OUTPUT_UNITS_CODE][DELIMITER]T[TOOL_NUM]
[DELIMITER]MO6",

"[SEQ_PRECHAR][SEQNUM][SPINDLE_BLK]",

"[SEQ_PRECHAR][SEQNUM][DELIMITER][OUTPUT_MODE_CODE][DELIMITER][G_CODE][DELIMITER]
XINEXT_NONMDL_X][DELIMITER]Y[NEXT_NONMDL_Y]",

"[SEQ_PRECHAR][SEQNUM][DELIMITER]G43[DELIMITER]Z[NEXT _NONMDL_Z][DELIMITER]
H[TOOL_ADJST_REG]")

ToolChangeCodeBlock = ("[SEQ_PRECHAR][SEQNUM][DELIMITER][OUTPUT_UNITS_CODE]
[DELIMITER]T[TOOL_NUM][DELIMITER]MO6",

"[SEQ_PRECHAR][SEQNUM][SPINDLE_BLK]",

"[SEQ_PRECHAR][SEQNUM][DELIMITER][OUTPUT_MODE_CODE][DELIMITER][G_CODE][DELIMITER]
XINEXT_NONMDL_X][DELIMITER]Y[NEXT_NONMDL_Y]",

"[SEQ_PRECHAR][SEQNUM][DELIMITER]G43[DELIMITER]Z[NEXT _NONMDL_Z][DELIMITER]
H[TOOL_ADJST_REG]")

# Global vars for processing

ToolChangeNum =0

# Helper functions
def SetBlockData(blockData: PostBlockData, value):
block ="\n'
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if type(value) ==tuple:
block = block.join(value)
else:
value =value.splitlines()
block = block.join(value)

blockData.Set(block)

# Set post vars
def InitializeVars(globalData: PostGlobalData):
globalData.SetStrVar("[SEQ_PRECHAR]", "#")

def OnStartProcessing(blockData: PostBlockData, globalData: PostGlobalData):
InitializeVars(globalData)
SetBlockData(blockData, StartProcessingBlock)

return

def OnEndProcessing(blockData: PostBlockData, globalData: PostGlobalData):
SetBlockData(blockData, EndProcessingBlock)

return

def OnMOpStart(globalData: PostGlobalData):

return

def OnMOpEnd(globalData: PostGlobalData):

return

def OnComment(blockData: PostBlockData, globalData: PostGlobalData):

return

def OnSetup(blockData: PostBlockData, globalData: PostGlobalData):

return
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def OnWorkZero(blockData: PostBlockData, globalData: PostGlobalData):

return

def OnToolChange(blockData: PostBlockData, globalData: PostGlobalData):
global ToolChangeNum

if ToolChangeNum ==0:

SetBlockData(blockData, FirstToolChangeCodeBlock) # 1st tool change
else:

SetBlockData(blockData, ToolChangeCodeBlock)
ToolChangeNum =ToolChangeNum + 1

return

def OnSpindleSpeed(blockData: PostBlockData, globalData: PostGlobalData):

return

def OnFeedRate(blockData: PostBlockData, globalData: PostGlobalData):

return

def OnToolCompensation(blockData: PostBlockData, globalData: PostGlobalData):

return

def OnCoolant(blockData: PostBlockData, globalData: PostGlobalData):

return

def OnRapidMotion(blockData: PostBlockData, globalData: PostGlobalData):
SetBlockData(blockData, RapidMotionCodeBlock)

return

def OnLinearMotion(blockData: PostBlockData, globalData: PostGlobalData):
SetBlockData(blockData, LinearMotionCodeBlock)

return

473
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def OnCirclularMotion(blockData: PostBlockData, globalData: PostGlobalData):

return

def OnSpiralMotion(blockData: PostBlockData, globalData: PostGlobalData):

return

def OnHelicalMotion(blockData: PostBlockData, globalData: PostGlobalData):

return

def On4AxisRapidMotion(blockData: PostBlockData, globalData: PostGlobalData):
SetBlockData(blockData, RapidMotionCodeBlock)

return

def On4AxLinearMotion(blockData: PostBlockData, globalData: PostGlobalData):
SetBlockData(blockData, LinearMotionCodeBlock)

return

def On5AxRapidMotion(blockData: PostBlockData, globalData: PostGlobalData):

return

def On5AxLinearMotion(blockData: PostBlockData, globalData: PostGlobalData):

return

def OnCycleStart(blockData: PostBlockData, globalData: PostGlobalData):

return

def OnCyclePoint(blockData: PostBlockData, globalData: PostGlobalData):

return

def OnCycleEnd(globalData: PostGlobalData):

return
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def OnDwell(blockData: PostBlockData, globalData: PostGlobalData):

return

def OnRotateHead(blockData: PostBlockData, globalData: PostGlobalData):

return

def OnRotateTable(blockData: PostBlockData, globalData: PostGlobalData):

return

def OnMachineRewind(blockData: PostBlockData, globalData: PostGlobalData):

return

12.1.7 Find More Resources

Download this PDF Guide for a list of the available RhinoCAM Resources.

1] 2024 RhinoCAM Resource Guide

e
2025

RhinoCAM

R Guide
n_tsaurco S Lists PDF downloads and Online resources including Quick Start

Guides, Reference Guides, Exercise Guides, Tutorials and
More.

Iu'."i

The 2024 RhinoCAM Resource Guide!
18 Pages

_,;_-,m Prefer Printed Documentation? Check Here!
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Archiving Machining Operations

Once machining operations are created they can be archived along with the Rhino part (.3dm) file.
This can be accomplished by simply saving the part file. When the part file is retrieved, all
archived operations will be loaded along with the part file.

Another powerful way of using archived machining operations is to create operations and save
them in a Knowledge Base. You then can load this Knowledge Base file to any part geometry.
These machining operations can then be utilized to generate toolpaths to machine the newly
loaded geometry. This is a powerful feature that allows you to use existing machining operations
without having to recreate these operations in every new session of TURN module.
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Find More Resources

Download this PDF Guide for a list of the available RhinoCAM Resources.

r—D 2025 RhinoCAM Resource Guide
2025

RhinoCAM

\w The 2025 RhinoCAM Resource Guide!
18 Pages

Lists PDF downloads and Online resources including Quick Start
Guides, Reference Guides, Exercise Guides, Tutorials and
More.

Prefer Printed Documentation? Check Here!
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