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Quick Start

RhinoCAM"®
NEST Module 2025

Prefer Printed Documentation? Check Here!

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

= 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

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 MILL 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 ...

© 2025 Mec Soft Corporation
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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 *

_d

Welcome to RhinoCAM 2025!

To getstarted as guickly as possible use the following resources.

MILL TURN !
L 2 e w e w
W
What's Mew? Web Resources On-Line Help Quick Start On-Line Help Quick Start
Profile-MEST ———— G-Code
@ U @ u ‘
On-Line Help Quick Start On-Line Help Quick Start
MEST ART
@ U e LU
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

Related Topics

Find More Resources
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Resources

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

= 2025 RhinoCAM MILL Resource Guide
2025

RhinoCAM

\Qi The 2025 RhinoCAM MILL 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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About this Guide

RhinoCAM MILL is a plug-in that is completely integrated within Rhino. RhinoCAM MILL allows you
to create 2, 3, 4 & 5 Axis and hole making operations.

To become familiar with the MILL module we will assume that you have previously completed the
MILL Quick Start Guide. If you have not, please do so before attempting this tutorial. Refer to the
Resource Guide for links to these videos.

For this tutorial we plan to machine the top and the bottom (also referred to as flip-machining) of
the F1 CO2 Racer body shown below. We have an existing 3D part file that we plan to machine
using RhinoCAM MILL.

Split Plane

This tutorial will assume:
1. Thatyou already know how to setup stock, zero out your CNC machine and run a g-code
program.

2. That you will fixture the stock to your CNC machine for cutting.
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Set Post-Processor Options

Set Post-Proceszor Options

Poszt-Proceszor type

(®) Jze Legacy Post

Select Post Processar
Current Post Processar;

Folder where post-proceszor files are located:

() Use Programmable Post

¥

Haas

et

| C:AProgramD atathecSoft Corporation'

Program to zend posted file to

| notepad.exe

Posted File Maming Corventions

When a Machining Dperation(z] iz selected for Posting, uze

 achining Operation Hame

“When a Setup iz selected for Posting, use

Setup Hame

When pozting all in file, uze

Firgt Setup Mame

Pozted File Extenzsion:

¥

nc =

[] File Extension from Post Processor:

Add Mew ...

Show Qutput Dialog when Post-Processing

Cancel

Edit ...

Help
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3.1 What's in this Archive

After downloading and opening this tutorial archive, you will find the following files:

1.

F1CO2RacerBody-Tutorial-RhinoCAM-MILL.pdf
This is the tutorial document in PDF format.

PitscoCO2RaceCar-Tutorial-Start.3dm

This is the starting RhinoCAM file to use for this tutorial.
PitscoCO2RaceCar-Tutorial-Start.IGS
PitscoCO2RaceCar-Tutorial-Start.STEP

These are extra start files in neutral file formats.

PitscoCO2RaceCar-Tutorial-BOTTOM-Completed.3dm
This is the completed version of the bottom side of the part. This file will be the same for
all product configurations.

PitscoCO2RaceCar-Tutorial-BOTTOM-Completed.vkb
This is the Knowledge Base file that is created after the bottom is completed. Standard
(STD) configuration and higher.

PitscoCO2RaceCar-Tutorial-TOP-Completed-XPR-STD-and-EXP.3dm
This is the completed version of the top side of the part if you are running the Xpress
(XPR), Standard (STD) or Expert (EXP) configurations.

PitscoCO2RaceCar-Tutorial-TOP-Completed-PRO-and-Higher.3dm
This is the completed version of the top side of the part if you are running the
Professional (PRO) or higher configurations.

© 2025 Mec Soft Corporation
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3.2 Aboutthe MILL Module

The MILL module offers seamless fast gouge free 2, 3, 4 & 5 Axis solids/surface model machining
technology coupled with cutting simulation/verification capabilities for programming CNC Mills,
running inside Rhino.

The module also comes with numerous post-processors to output the programmed G-code to
some of the most popular machines in the market. A simple and well thought out user interface
makes this system one of the most intuitive and easy to use milling systems in the market.

You can work with the native Rhino geometry or use any of the geometry file types that can be
imported into Rhino such as solids, surfaces and meshes.

3.3 Using this Tutorial

Here are some things to consider as you review and work through this tutorial:

1. This tutorial will illustrate how to machine a F1 CO2 Race Car body from a balsa wood stock
blank. It can be machined from the Pitsco Custom Cruiser Blank SKU: W17823 or the blank
included with the Pitsco Custom Cruiser Vehicle Design Kit SKU: W54600. See Define the
Stock for pre-machining dimensions of the stock blank.

This 2-sided part will require 2-1/2 Axis and 3 Axis milling operations. This tutorial has
associated Rhino files. They represent the start and completed versions of this part. Use
the completed file as a reference. Copy the starter file and use this file to begin each
tutorial. See What's in this Archive for a complete list of the files included in this tutorial.

2. The bottom side is machined first. The top side is machined second.

3. This tutorial is written for all RhinoCAM MILL configurations. You will find that the first
section "To Machine the BOTTOM Side" is identical for all configurations except for the
last topic. In Standard (STD) and higher, you will save a Knowledge Base. In Xpress (XPR)
you will Save Defaults.

4. The approach to machining the top is different depending on your configuration. You will
see that there are three versions of the section "Machine the Top Side", one for Xpress
(XPR) only, one for Standard (STD) & Expert (EXP) and another for Professional (PRO) and
higher.

5. The menus shown in this tutorial may look a bit different than yours as some items will
not be displayed depending on your configuration.

6. This tutorial archive contains Completed versions of the start part file. When you open
these completed versions, you will need to first simulate each toolpath operation before
the in-process sock will display in the Simulate tab.

3.4 Useful Tips

Here are some useful tips that will help you use this guide effectively.

1. Copy the tutorial part files to a location other than the archive folder to make sure you do
not overwrite the originals.

© 2025 MecSoft Corporation
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2. Once you start working with the tutorial file, save your work periodically!

3. Once the tutorial introduces a new command or concept, it may be used again later in the

tutorial. If you forget anything, go back and review the previous sections before moving
on.

4, Most of all have fun!

© 2025 Mec Soft Corporation
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Getting Ready

4.1

4.2

4.3

Load the Part Model

“Part” refers to the geometry that represents the final manufactured product. You can create parts
within Rhinoceros or import geometry created in another CAD system.

1. Open the Rhinoceros part file PitscoCO2RaceCar-Tutorial-Start.3dm shown below. The
part files are included with this tutorial archive.

Split Plane

PitscoCO2RaceCar-Tutorial-Start.3dm

2. You will notice that we have modeled a planar surface along the part that will serve as a
split plane. In this tutorial we will be machining BOTH the bottom half and the TOP halves
of the part. This is referred to as 2-sided or flip machining.

A Split Plane IS NOT required to perform 2-sided machining and you do not need to create
one in the future. We only included it in this tutorial to help illustrate the process.

Save the Part As

Before we continue, perform a Save As to save the part with new name. For the purposes of this
tutorial, let's save the part with the name: PitscoCO2RaceCar-Tutorial-BOTTOM.3dm.

Machining Strategy

We will machine our car by approaching it on multiple sides, that is, in multiple setups. The stock
can be machined from the Pitsco Custom Cruiser Blank SKU: W17823. or the blank included with
the Pitsco Custom Cruiser Vehicle Design Kit SKU: W54600. You will need to pre-machine the
stock to size, including the 0.787" diameter hole for the CO2 cartridge and the two 0.135" diameter
thru holes for the wheel axial. Note that the track groove will be machining during the tutorial.
See Defining the Stock for pre-machining dimensions.

© 2025 MecSoft Corporation
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e

www.pitsco.com (part #28886)

44 Main Programming Steps

In creating the program for the BOTTOM side of the part, the following steps will be followed:

1.

2
3
4
5
6.
7
8
9

Define the Machine, Post and other Setup tasks.

Define the Stock dimensions, Material and Alignment.

Set the Machine zero point

Create a tool used for machining

Set the Feeds & Speeds

Set the Clearance Plane for the non-cutting transfer moves of the cutter
Select the machining regions for containing the cutter to specific areas to cut
Select the machine operations and set their parameters

Generate the toolpaths

10. Simulate the toolpaths

You may have to repeat all or part of these steps for subsequent operations. If you forget
anything you have learned, go back and revisit the pertinent sections.

© 2025 Mec Soft Corporation
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To Machine the BOTTOM Side

5.1 Define the Machine & Setup
5.1.1 Define the Machine

Let's start by defining the Machine to use for this job.

1. From the Program tab select Machine to display the dialog box.

MILLI'iﬂ Program Simulate & - & @
W Machine () Stock = o WorkZero i 4Axis ~ 3§ -
% Post B3 mign - 2 2Axis - @ SAxis v e v
% Setup v ¥ Material | A 3 Axis Adv + |—'£—| Haoles -

Machine Setup Stock Machining Operations
Machine

y Machine Tool Setup

@ Fixtures - Mone

E Setup 1

2. Under Machine Type, set the Number of Axes to 3 Axis.

Machine Tool Setup @
Machine Tool Definttion |
@ Manual Definition (") Load From File
tachine Type
MNumber of Axes
" eneral Feramg ers L

3. Pick OK and notice that the Machine type is defined under the Machining Job in the
Machining Browser.
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MlLLle Program Simulate o H -8 @
I Machine ﬁ Stock - ‘." Work Zero 9= 4 Axis ~ &
& Post B3 mign v 2 2Axis v @ SAxis v e v
% Setup ¥ Material | Al 3 Axis Adv T |—'£-| Holes ~
Machine Setup Stock Machining Operations

-4~ Machining Job
y Machine
i Post- Haas
ﬁ Stock - Mene

@ Fixtures - Mone
g Setup 1

5.1.2 Define the Post
Next, we'll define the Post Processor.

1. From the Program tab select Post to display the dialog.

MiLL | fg Program Simulate NP RN 7]
I Machine ﬁ Stock *  w™ Work Zero Z= 4 Axis ~ o
% Post B nign - 2 2axis v (@ 5Axis v e v
©0 Sefap v ¥E Material | A 3 Axis Adv v gy Holes ~
Machine Setup Stock Machining Operations

Post

. Set Post-Processor Options

L._l STOCE = TIOTE

@ Fictures - Mone
E Setup 1

2. Forthe Post-Processor Type, select Use Legacy Post.

3. Forthe Current Post Processor, select Haas from the list of available posts.

Note: if you do not see the Haas post in the selection list, look at the path displayed in the
field directly below it. It should be pointing to "C:\ProgramData\MecSoft
Corporation\RhinoCAM 20xx for Rhino x.x\Posts\MILL. If it does not, select the ... button

to the right of this field to display the Browse for Folder dialog, browse to this folder
location and pick OK.

© 2025 Mec Soft Corporation
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4. Then set the Posted File Extension to .nc. Other file extensions are available depending
on your machine requirements. All g-code files are ASCII text files. This step ONLY sets
the file extension to use when posting (example: mygcodefile.nc)

Select Post-Processor X

Select Post-Processar

Post-Processor type
(®) Use Legacy Post () Use Programmable Post

Select Post Processar
Current Post Processor | Haas w || Edit ...
Folder where post-processor files are located:

C:AProgramb atahidecSoft Corporation®,

Cancel Help

5. Pick OK and notice that the Post type is now defined under the Machining Job in the
Machining Browser.

= Machining Job
y Machine - 3 Axis

ﬁ'ﬂ Stock - Box Stock

@ Fixtures - Mone

2 Setup 1

B By default, post processor files are located under
C:\ProgramData\MecSoft Corporation\RhinoCAM 20xx for Rhino x.x\Posts\MILL\

The program to send the posted output data to is set to notepad.

6. Now let's have alook at the Post related Preferences. Pick the CAM Preferences icon at
the top left of the Program tab and then select the Post-Processor tab as shown below.
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To Machine the BOTTOM Side 19

——
MILI.| ﬂ Program Simulate & g @ G
a : =] =
W Machine G Stock = o WorkZero B 4 Ais v
X Geometiy
& Post B aign | 2 2Axis - & 5 hais v ) Program o send posted fle to
Setup ~ §= Materisl AL 3 Axis Adv ~ & Holes = Feshunes netepad
Machine Setup Stock Machining Operations Stock :
s Machining Job Cutting Tools Pasted File M aming Corvvenbons
I Machine - 3 Asis Feeds & Speeds ‘When a Machining Operstion(s] is selecled for Posting. use
:} Post - Haas Machining Pragt Fili: H.am+M achining Operation M ams w
' Stock - None § .
- ) Outpeit Corticl ‘when a Setup iz selected loe Pasting, use
Fixtures - None
& Setup 1 Toolpath Pt Fles Hame+5 et Mame w
Srsten When posting all in fis. use
Ugat Irnertace Past Fis Nama =
* Pzt Processor
Lisensing Posted Fils Extensior: | e w Add New ..
[] File Esterssion from Past Processor
B ok of B e ] Show Duiput Disiog when Post Processim

For Post File Extension select .nc from the dropdown list. If you need a different
extension, pick the Add New button and enter your file extension and pick OK. The

posted file extension looks like this: my-gcode-file.nc

5.1.3 Orient the Part

Because the bottom of our part is flat, we want to machine the bottom side first. The procedure
below will show you how to quickly orient the part for machining.

1. From the Program tab, select Setup > Orient Part.

MlLLll‘m Program Simulate o i@
I Machine ﬁ Stock - “ Work Zero &= 4 Axis ~ o

% Post B3 nign - 2 2Axis v (@ 5 Axis v G -
}= Material AL 3 Axis Adv ~ gy Holes
i e “lining Operations
| Orient Rotate
bart]y Sellp Tonesetup -

P
= Orient/Locate Part Geometry
Orient Part

2. From the Orient/Locate Part Geometry dialog, select the option to orient from the bottom
view of the part and then pick OK.
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Orient/Locate Part Geometry >
SetWiorld Coordinate System
Set Look Down Direction
Dafault
4, O
Oy I e
Aligr o Geometry
Select Surface: Select Planar Curve: .
3. The partis automatically flipped over and is displayed as shown below (i.e., bottom side
up, positive Z axis up).
5.1.4 Define The Stock

Now let's define the Stock to use for the F1 Race Car body. The balsa wood blank has the
following physical dimensions shown below. It can be machined from the Pitsco Custom Cruiser
Blank SKU: W17823. or the blank included with the Pitsco Custom Cruiser Vehicle Design Kit SKU:

W54600. You will need to pre-machine the stock to size, including the 0.787" diameter hole for
the CO2 cartridge and the two 0.135" diameter thru holes for the wheel axial. Note that the track
groove will be machining during the tutorial.
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<« 1969 —:-»‘ 0.135 Dia. (2 Plcs) —\

A 1125 %
/|
|

I
/ T—} ‘{— 0.781 L 0.512
0.787 Dia. 6.366

A
v

50mm (1.969") a /
- 223mm (8.775")

‘\/

1. From the Program tab, select Stock > Box Stock.

65mm
(2.559")
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2.

MlLLI’iﬂ Program Simulate o H -8 @

3 Machine |5 Stock|"| o™ WorkZero S 4 Axis ~ 3§ -
iz Post Box Stock L} ¢ ShAxis 7 Gy -
is: Setup T I'i'l Holes ~

Part Box Stock

Machine Setup g Operations
Ell[L Machin Cylinder Stock

sl '

- Part Cylinder 5tock

== Pc

9 st Part Offset

48 o

Extruded Stock
12 Set

-]

Stock from selection
Export Stock as 5TL

Delete Stock

From the Box Stock dialog, enter the following values in each of the Dimension fields.
Note that each field is labeled L, W and H.

L=2.559
W =8.775
H=1.969

Also select the bottom left corner from the dialog image shown below and then pick OK
from the dialog to continue.
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Box Stock pd

Stock Geometny

Hesight (H)

>

Width (W)
k"f Length L) e
x
Comer Coordinates
><.:|-2.5 E v.:|n E z.:|-1.91054 |%

Limenzions

e J3 v T 3 s )T

[+] Ignaore ‘Wireframe Geometry in Bounds Computation

| k. || Cancel || Help

3. The Stock Box should now appear on the screen.

If it doesn't, select the Toggle Stock Visibility icon located at the base of the Machining
Browser.

23
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MILL- Program l Simulate o & @

¥ Machine a Stock * ™ WorkZero o= 4Axis v % -
& Post B aign - | 2 2ais - @ SAxis v g v
©1 Setup | BS Material  ~f 3 Axis Adv ~ gy Holes ~

Machine Setup Stock

Machining Operations

=/ Machining Job

....... ,

Machine - 3 Axis

Post - Haas

------- Stock - Mone
------ Fixtures - Mone

&

B P o
Stock Visibility

2 Toggle Stock Visibility

You will also see that "Stock - Box Stock" appears under your Machining Job:

5.1.5 Align the Stock

Once the stock model is created, we want to align it with the part.

1. From the Program tab select Align and then Align Stock to display the dialog.
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Program Simulate 0 g (7]

I Machine Ei Stock - ‘." Work Zero 9= 4 Axis ~ &
& Post B Align|| = 2Axis » (@ 5Axis v g -

Setup ~

: % % all v & Holes -
Machine Setup

7t
L4

Align Set ning Operations
— gStDEkI}WDHdC.S -
=4 - Machin
” Align Part and/or Stock

. G et
i Post- Haas Align =0MeELTy

Stock Align
Stock - Mone
Fixtures - Mone

@ Setup 1

2.

Align Part and/or Stock Geormetry X

Align Stock about Part

£ Alignment

® Top (i Center () Bottom

=t Alignment

(i Morth'west () Marth () Morth E ast
CiMidwest (O Center () Mid-East
() Southwest (@) South () South East

[ Ignore Wireframe Geametry in Part Eounds Computation

k. || Cancel || Help

25

For Z Alignment select Top and for XY Alignment select South and then pick OK.
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The stock is now aligned to the Top face of the bottom of the partin Zand centered at the
South end of the partin X and Y as shown in the figures below:
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5.1.6 Specify the Material

Next, we'll set the material for the stock geometry.

1. From the Program tab select Material to display the dialog box.

MILLII‘m Program Simulate & & @
I Machine 6]3 Stock - “ Work Zero 9= 4 Axis ~ -
% Post B mign - 2 2xis - (@ 5 Axis v g -

Machine Setup ck

Setup = | ¥= Material Al 3 AxisAdv gy Holes ~

Machining Operations

B4 Machin  ppoerial

y Lﬂ = Define Stock Material

Fixctures - Mone
S Setup 1

[ ¢

2. For Material, select Wood from the list of available materials and then pick OK.

27

© 2025 Mec Soft Corporation




28 F1 CO2 Racer Body Tutorial - RhinoCAM-MILL 2025

Select Stock Material

Choose Stock Material

Material File

FeedsSpeedsDatalMCH.xml

Material

WooD w

Material Texture

Source folder for material files:

ygramDataMecSoft Corporation’,

Cancel

Help

3. If you want the material texture to display on the Stock, select the Material Texture
Visibility icon located at the base of the Machining Browser. For the purposes of this

tutorial we will leave it toggled off.

Material Texture Visibility '

= Toggle Material Texture

Visibility on Stock

S RID

%ﬁ K-Bazes

© 2025 MecSoft Corporation



To Machine the BOTTOM Side 29

5.1.7 Define the Work Zero

In this step we will define the Work Zero location. This is the location on the Stock where you will
zero out your CNC machine and from which all toolpath coordinates will be measured.

1. From the Program tab, select Work Zero.

MILL| M3 | Program Simulate NP RN 7]
I Machine ﬁ:ﬂ Stock * | w™ Work Zero Z= 4 Axis ~ o
i Post B align - =F 2 Axil & 5hxis T B -
% Setup v ¥ Material | A 2 Axis Adv |—'£—| Holes -

Machine Setup Stock Machining Operations
&1, Machining Job Work Zero
Machine - 3 Axi
g achine = ‘l Set Current Work
2 Post-Haas Coordinate Zero
fiﬂ Stock - Box Stock

@ Fictures - Mone
E Setup 1

2. From the Work Zero dialog, make the following selections:

Set to Stock Box
Zero Face : Highest Z
Zero Position : South West
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Waork Zero b4

Set Wk Zero

Ik @ SettoStock Baw () Set o Part Box

Zero Face

@ HghestZ  OMdZ O lowentZ
ZFero Postion

i Moith west () Mesth (Z) Nouth East
Ol wiest () Conter  (JEaat

) South'wWest (O South () South Eant

% [0025 |2 v )0 szhss [

Igrione ‘Witediame Geornstiy in Pat Bounds Computstion

] Clutpast ok Ofizet
“work izt Regisies MNumber: | 54 =

[Germte || cConcel || Save || Heb |

These selections will move the MCS (Machine Coordinate System) to the location shown
below.
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3. Now pick Generate and the Work Zero is created, added to the Machining Job tree and
displayed. In the graphics window, you will see that the MCS is moved to the new
location.

=-{, " Machining Job
y Machine - 3 Axis
fz Post- Haas
ﬁ Stock - Box Stock
@ Fixtures - Mone
= E Setup 1
‘. Work Zero

4. If youdo not see the Work Zero on the screen, select the Toggle Machine CSYS Visibility
icon from the base of the Machining Browser.

Program _Simulate & ﬁ‘ﬁ ,{?‘:} @

I8 Machine 6; Stock = o™ Work Zero Z 4 Axis * &

% Post B mign - 2 2mais - (@ SAxis 7 g v
©0 Setup v ¥E Material A 3Axis Adv v gy Holes -
Machine Setup Stock Machining Operations

=1, Machining Job
y Machine - 3 Axic
S_;‘.i Post - Haas
[Ei Stock - Maone

@ Fixtures - Mone
ﬁ Setup 1

B FEo o & o

.i.‘-.
LK
Machining(Program) C5YS Visibility

@ Teggle Machining(Program)
CSY'S Visibility

5.2 3 Axis Horizontal Roughing

Now we will create a roughing operation to remove as much material as possible from this side of
the part.
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5.2.1 Create a Tool

For roughing, we will create a 1/4 inch (0.25”) Flat End Mill.

1. Selectthe Tools tab under Machining Objects Browser and click Create/Edit Tools.

Note: If you do not see the Tools tab or the Machining Objects Browser, select the Tools
Machining Objects button located to the left of the Program tab to toggle the display of

this portion of the browser.

. F'r-:ugram Sirmulate

y Mai - rk Zel
Iﬂ Tools Machlnmg Objects
iZ Po - : is ~
v Towols, Machining Objects
-3 Set| Browser is Ac
Machine Setup SLOCK Mach

f.ﬂ Tools GREQIDHS ~i,Features %ﬁ K-Bases
bﬁf OF & 7 e Y

"—'u

Createa Edit Tools i

Mo Sort - 'h%* ;P’

2. Select Flat Mill as the tool type.

Create/Select Tool

JEIEIEE
Tl:u:ulsin

3. Setthe following parameters in the dialog:

Name : FlatMill-0.25
Tool Dia. : 0.25
Shank Dia. : 0.25
Holder: Holderl
Tool Length : 4
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Shoulder Length : 2.5
Flute Length : 2.5
Material : HSS

Tool Number:1

Note: If you plan to cut this part and have a different tool available, you can adjust the tool
dimensions as needed.

Create/Select Tool n
4 L || | 3 [
g/ 88V HYELLYO:BVNERERY
Tools in Session H‘:'WE"T“‘E'..PL | 1 Properties Feeds & Speeds
1 | ! Material  HSS ~
Holder el , ol
Diameter L - Cid Misterial Cok |«
.............. — - t! F'! 1 -
Shank | - t < 2l ]
Diameter | Tool Mumbes 1 =
Length | : . -
Shoulder L Cutcom Fegister |1 =
h
L Aoial Oifiset 0 -
Coolart  None w
Cotenents
Taol Diametar
Hame |FlatMil0.25
ShwkDia Tocllen  Shouderlen |
0 =l (3 gz E
Fidelen  ToolDia
15 |03 =
Helder Holder! v |...
Save az New Tool Save Editz o Tool Drelete Tool
< d Cancel Help

4. Now switch to Feeds and Speeds tab (top-right in the dialog) and click Load from File.
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Properties Feeds & Speeds

Spindle Parameters

Speed =000 = RPM

Direction (@) Cw () COW

Feed A ates [indmin]

Flunge Approach  Engage
ERS IS

-

Cut Retract Departure

B0 2| 2] |

Tranzfer

(® Use Rapid () 5et 120 2

Feed R ate Reduction Factors

Plunge between levels | 100

First ¥ pass 100

Bottarn £ Level | I} =

s

Cut Depth l | 0 =

Load fram File ...

A

L3

Save Editz to Tool Delete Tool

K.

Cancel Help

-

-

i

i

5. This displays the Feeds & Speeds Calculator. Make the following selections:

Set Stock Material : Wood

Set Tool Material : HSS

Set the Tool Diameter: 0.25

Set the Max Spindle Speed : 10000

You will see that the Surface Speed, Spindle Speed and Cut Feed values are calculated for
you. These are ONLY suggested values. Always use values recommended by your

machine tool vendor. You can override these values here if desired.
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Feeds/Speeds >
Load Feeds from Table

[rata from T able

Stock Materal | WwOOD e y
Tool Material H5S e v

Surface Speed 400 = hmin

Feed/Toaoth 0.01 =

Input Y ariables

T ool Diameter: = in é

# af Flutes: 2 =

L4

bl awirmurn Limits for Compution

ax 5pindle Speed 10000 = EPM

bax Cut Feed a0 = indmin
Computed W anablez

Spindle Speed 6111 2] Reu

Cut Feed [Cf] 53 > indmin

Cancel Help

6. Click OK and the computed cut feedrate and spindle speed are transferred to the Feeds
and Speeds tab of the tool dialog. Again, you can override these values for optimum
cutting conditions for your machine.
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Properties Feeds & Speeds

Spindle Parameters

Direction () Cw () CCWw

Feed Rates [in/min)

Flunge Approach  Engage
265 2[.75 L (a7

53 2] [ee25 1) |795

Transfer

(® Use Fapid () 5et 108

41k

Feed Rate Reduction Factors

Flunge between levels [ 100

First =% pass 1aa

Battar £ Level 0 =

Ak

¥

Cut Depth 1] =i

Speed E111 = APk

Y
-

Cut Retract Departure

Y

M

e

Laad from File ...

Save Editz to Tool Delete Tool

] Cancel Help

7. Now that your tool is defined, click on Save as New Tool to save the tool. The tool is now
created and listed under Tools in Session on the left side of the Create/Select Tool dialog.

Click OK to close the dialog.
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Creste/Select Toel

g/ a8V HYEH.LLYVOEBIVNERPERY

Tocls n Session HulﬁerTaner__l,L Properties Feeds & Speeds
FlaiMi0.25 i | ;
Holdar Haldar | | | Spiredle Parameten: .
R Diameter Length i Speed [g1m 2 RPM
1 Diecion @ Cw (O 00W
Shank | + .
Diameter Feed R ates fin/min)
Tool I I 1 1 Punge  Approach  Engage
Length 5 (3] 875 2] [3975 2
Ehoukor Cut FRestiact  Depahae
Length 53 = |6825 |2 |75 =
Teansfer
_________ (@ Use Rapid () Set 108
Feed R ste Reduction Factos
Taool Diametar T T | Phuriges belvesen levels _'||I| =
Home [Flabiozs LB [0 1%
i B E B ————————  Bottom Z Level [ = x
Shank Dia  Toollen  Shoulder Len + o L £
0z (2l [3 2l [25 |2 _
Paslen  TedlDs [ . | C1a Depth a Sin
15 1 1025 =
Helder Heddarl vl [ | Lowd from Fils ...
Save az New Tool Save Edits 1o Tool [Delete Tool
‘ )| o1 s | [ Heb

n You can edit the tool properties and click Save Edits to Tool to
save the changes. You can create additional tools by assigning a
different name and specify the tool parameters.

The created tool is now listed under Tools tab in Machining Objects browser.

'f-g Tools Gﬂeginns i’ Features %E K-Bases
T O e Yy Y
Ellfm Tools

T Flathil-0.25 «

Mo Sort = +‘%* ;P'

FlatMill-0.25 | #1 | Dia:0.25, CRad:0, Taper:0 deg | RPM: 3055 | F: 61

n To save Tools to a library, Click Save Tool Library under the Tools

tab in the Machining Objects Browser and specify a folder
location and file name in the Save as dialog box. Saving a Tool Library
is your Knowledge base file for tools (*.vkb) and saves feeds and
speeds with tool properties. Note that tools that you create in the
current file will always be saved with the file.
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5.2.2 Horizontal Roughing Dialog
1. First make sure your Work Zero is selected in your Machining Job tree.

n When you Post Process toolpaths, they are posted in the order

they appearin your Machining Job. Making sure our operation is
below the Work Zero will ensure the correct coordinate values are
used.

=l Machining Job
y Machine - 3 Axis
:_;;i' Post - Haas
fij Stock - Box Stock
@ Fixtures - Mone
=] ﬁ Setup 1

‘I

2. Now, from the Program tab, drop down the 3 Axis menu and select Horizontal Roughing.

Note: The operations available to you on this menu will depend on the configuration of
your MILL module license. 3 Axis Horizontal Roughing is available in all configurations.

MlLLILm Program Simulate & g {8 @|

M Machine @ Stock * o™ Work Zero Zi 4 Axis - B

& Post B nMign - 2 2Axis v (@ SAxis v e v

i Setup v }= Material |~ 3 Axis Adv |~ |—'£—| Holes =

Machine Setup Stock ik =

=] Machining Job Adaptive  Horizontal Plunge  Horizontal Plunge

uL-- M“E:f 3 A Roughing  Roughing L}Rnug INg Re-Rouagh. Re-Rough,
? achine - 3 Axis N rh._ _
: Post - Haas | barallel Roughing in Horizontal Levels
Stock - Box Stock Clear Lo e

Flats  Finishing| Horizontal Horizontal Roughing
Fixtures - Mone Roughing

T Setup Ly & o v %
= “P adoffset Pencil Valley Flats — Steeps
‘.' Profiling Tracing Machining Machining Machining

@ @ _ MmN %

Steeps Z Radial Spiral Curve Between
Finishing Machining Machining Machining 2 Curves

Fevy, Post FIat_Sg Silhnug Ualleb Checka

Machining Regions Regions Regions  Regions

B ¥ o7 o & sk
CD”iS%

Regions

P o
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5.2.3

524

3. This will display the 3 Axis Horizontal Roughing operation dialog. All controls needed for
the operation are located on the various tabs in this dialog. Each tab is listed below:

e Control Geometry Herizental Reughing *®

e Tool Cut Paametess Cukt Lervels Engages/H elract Adbvanced Cut Paameters
Contaol Geomsty Tool Feeds & Speeds Clestance Plane

e Feeds & Speeds

Part Regions  Stat Poinks  Part Sudsces
Clearance Plane

B Selected Machining Regons)
Cut Parameters

Cut Levels

Engage/Retract i 1 ‘

Advanced Cut

Parameters

< i <
@ Moelp @2 MoveDown /l
X Remove Al | € Remove Active ﬂ_,:;_::r:
Ly Swlect Curve/Edge Regon:

L Sedect Surlace Boundary

I Select Flat Area Flegions

Iy Select PreDefined Regons

Genesate Canced Save Heip
Control Geometry Tab

The Control Geometry tab is used to define containment geometry that will affect the machining
operation. In 3 Axis machining, toolpaths will ALWAYS be controlled by the underlying part
surfaces. For 3 Axis Horizontal Roughing, if you do not define ANY Control Geometry on this tab,
the system will machine all stock material that the tool can reach.

For our part, that's what we want so we will proceed directly to the Tool tab.

Tool Tab

The Tool tab allows you to define the Tool to use for this operation. The Tools currently available
to the active session are listed on the left. The properties of the selected tool are listed on the
right. You can create a new Tool by selecting the Create/Edit/Select Tool ... button. You can
preview the currently selected Tool by selecting the Preview Tool button.

1. You will see that the FlatMill-0.25 tool that we just created is currently listed on the left. It
should also be selected.
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Hamzental Reughing x
Cut Pasametess Cust Lerveds Engage/Helract Advanced Cut Paramelers
Conilrol Gagerstry Toal Faeds & Spesds Clessance Flans

1[0 Tools B Tool Geometry
u Diarneter 0.25

Commeants
B Feeds & Speeds

spingdle pEed =

Feed Rate 22

EdtCrasterSalact Tool ..
Presview Tiool

Genesabe: Cancel Sanve Help

2. Now selectthe Preview Tool button and the tool is displayed on the screen.
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3. With our Tool selected, now pick the Feeds & Speeds tab.

5.2.5 Feeds & Speeds Tab

From the Feeds & Speeds tab you can assign spindle speed and feed rates for the operation.
Feeds & Speeds can be entered manually using the input fields in the dialog, they can be assigned
From the Tool or they can be loaded from a File. To learn more about any dialog, just pick the
Help button to display the Online Help for the dialog.

1. Ifyou pick the Load from Tool button, you will see the same values we assigned to the
tool now populate this dialog. Again, you can override these values for optimum cutting
conditions for your machine.
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Hamzental Reughing x

Cut Pasamstess Cust Lerveds Engage/Helrack Advanced Cut Paramelers

Cionirol Gecenatry Tocl Feeds & Spesds Clemance Flane
Spnde Parameders

speed  [F111 (2 RPM

Dimction ®Wow oW ?

Feed Rates \

Fhnge(Ff)  |265

Approach () 3375
Engoge Ef) |37
Cut [C1) ;53
Fietiact [RI) :5525
Depature [DF) 745

Trarsber [TH (8 Use Rapsd

Feed A asle Reduction Factors

Fiunge between levels 100 = ¥ Hone w
First 3 pass [100 =
Boltom Z Livvel o Al %

Load from Tool Lowad from Fie ..

R e e

2. With our Feeds & Speeds set, now we select the Clearance Plane tab.

5.2.6 Clearance Plane Tab

The Clearance Plan tab allows you to tell the system where you want the tool to move to when it
retracts. For example, when the tool needs to move to another location and begin cutting, it will
retract to this plane, traverse to the new location and begin cutting.

1. When this tab of the dialog is displayed, the current location of the Clearance Plane is
graphically shown on the screen.
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Horizental Roughing X
Cut Parameters Cut Levels Engage/Retract Advanced Cut Parameters
Cantral Geametry Taol Feeds & Speeds Clearance Plane
Clearance Flane Definition
ock Max
£ Stock Max 2
(®) Automatic
() Part Max Z + Dist 0.25 z|
() Stock Mar Z + Digt 0.25 zl
O Absalute 2 Value | 0.25 z|
[ lanore Wirsframe Geometry in Bounds Computatiﬁn
Cut Tranzfer Method
) Skim ! Clearance Plane !
. - Sl
Skim Clearance [C) |0 :I -
(®) Clearance Plane
I Generate I | Cancel | | Save | | Help

2. For Clearance Plane Definition, we will select Automatic. The system will determine the
clearance for you based on the Stock.

3. For Cut Transfer Method, we will select Clearance Plane. This will force the tool to retract
to the Clearance Plane before transferring to another location to begin cutting.

4. Now we select the Cut Parameters tab.
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5.2.7 CutParameters Tab

The Cut Parameters tab contains all of the parameters needed to define the cutting for this
operation. The most important are the Global Parameters including the Tolerance and Stock
allowance, the Cut Pattern such as Offset, Linear, etc. and Stepover Distance. You can select the
Help button to learn more about each parameter.

1. Forthe Global Parameters we will use the following:

Horizental Roughing X
Control Geometmy Tool Feeds & Speed: Clearance Plane
Cut Parameters Cut Levels Engage/Retract Advanced Cut Parameters
Global Parameters Toolpath

Intl = J' Stock  Outtol
Outal : an_l T /’_J
Stock, 2 . R iy \

I1ze Facing cut patterns for core regions
P R N S NP

Intol : 0.001

Outol : 0.001

Stock : 0.025

e Use Facing cut pattern for core regions : checked

2. Forthe Cavity/Pocket regions cut patterns tab we will use the following:
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Cavity/Pocket regions cut patterns  CareF acing regions cut pattemns

(®) Offset () Offzet Spiral () Linear () Spiral () Radial () High Speed

Cut Direction

() Clirnb [rowen Cut)

(") Corwentional [Up Cut] G D
(@) Mized >

Start Paint 4

(® Inzide () Dutzside

Stepover Digtance
(®) % Tool Dia. !‘li!! >

I‘E{-ﬁ!
\\
\

= —
B —
i iy
() Distance 0125 - -
-

-+ h—étepwerDistance

Carner Cleanup Loops

Cl P
® MNone (lnside () Outside [ Cleanup Pass

Aways Keep Tool Down

Generate

Cut Pattern : Offset

Cut Direction : Mixed

Start Point : Inside

Stepover Distance : 40%

Corner Cleanup Loops : None

Always Keep Tool Down : Checked

3. Now we will select the Core/Facing regions cut patterns tab and use the following
parameters:
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5.2.8

4.

Cavity/Pocket regions cut patterns Core/Facing regions cut patterns

(®) |zland Offsets

Cut Direction
() Clirnb [Crawen Cut)
() Corwentional (Up Cut]

(®) Mixed

Stepover Digtance

(® ¥ Tool Dia.
() Digtance 0124

[] Comer Cleanup

Generate

() Linear

774\
I ,"r AR
[ I | 11
14 T17
I'\. A\ 1‘\ ._.-"' I.J,."II

-l
e e B
-+ |+ Stepover Distance

Cancel Save Help

e [sland Offsets : selected
e Cut Direction : Mixed

e Stepover Distance: 40%

Now we move on to the Cut Levels tab.

Cut Levels Tab

The Cut Levels tab does exactly what it says. It controls the tool motions in the Z direction.

1.

For Stepdown Control (dZ) we will select % Tool Diameter and then enter 50.

This means that the depth of each cut level will equal 50% of the tool diameter. Since we
are using a 1/4inch diameter tool, each cut level will be 0.125 inches. In the future you
can also enter an exact Distance or specify the Number of Levels to cut.

Also, for Cut Levels Ordering we will select Depth First.

This means that any pockets will be cut to depth before moving on to another.
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Horizontal Roughing >
Control Geometmy Tool Feeds & Speed: Clearance Plane
Cut Parameters Cut Levels Engage/Fetract Advanced Cut Parameters

Stepdawr Cantral (4] "
(®) % Tool Diameter $
() Distance 0125 \\Q

A k(A F (]

(i Mumber of Levels |5 DEI
[ Minimize Stair Steps
Intermediate Stepdown X id2) 25
Cut Levelz Ordering w

. 3 .
() Level First ::. _: :

3 T

(@) Depth First ]

3. Next under Cut Levels, we'll check the box to Clear Flats (F). This will force a cut level to
be located on any planar surfaces to clear them of material.

4. Then, we'll check the box for Bottom (B). This tells the system that we want to limit the
Z depth of the toolpath. The Bottom containment plane is displayed on the part.

5. Now, select the Pick button to the right of the Bottom (B) field. The dialog will minimize
while you select a point whose Z value to use for the Bottom (B) field.

Cut Levels T——W
[(]Top(T) 7.4530% = Eg F S
] Battom [B] 2 k‘

Clear Flats [F]
B_

6. Before selecting a point, let's set the Object Snap to Endpoint. The Object Snaps are
located at the bottom of the Rhino display. Then we will select an End Point located on
the Split Plane we have modeled in the part.

Note: In the future, the Split Plane geometry is not required. You can select any location
to define the bottom or simply enter a value for the Bottom (B) location.

Since we have a Split Plane created, even if we did not set a Bottom (B) value, the tool
would stop at the Split Plane regardless because it is a part surface. We are simply trying
to show you different ways of defining the Cut Level depth.
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m%w_m‘\
2| q\_\

Mo Sort T

FlatMill-0.25 | #1 | Dia:0.25, CRad:0, Taper0 deg | RPM: 6

H@End [ ] Mear [ ] Point [ ] Mid []Cen []int []Pep [] Tan

CPlane ¥-8.250 y-1.750 z0.000 Inches

7. The 3 Axis Horizontal Roughing dialog will display once again with the Z value added to the
Bottom (B) field.

Cut Levels T
ClTap(T) 7.4530% * . E
[ Battam [B] %

[+] Clear Flats [F]

8. With the Cut Levels defined we now move on to the Engage/Retract tab of the dialog.

5.29 Engage/Retract Tab

This tab controls how the cutter will Engage and Retract to and from the stock material.

1. Setthese valuesto those shown on the dialogimage below:
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Horizontal Roughing *
Contral Geometmy Toal Feed: & Speed: Clearahce Plane
Cut Pararneters Cut Levels Engage/Retract Advanced Cut Parameters

Engage/Retract in Material

Ramp
@Path  Angle () 10
(O Linear  Height (H]|0.05
Digtance [D] 0.05

(O Helix  Radiug(R) 0.0525

Al A A e[ A

O Vettical pproach(D) | 0.025 | = T

Always engage in previouzly cut area if possible

Engage/Retract in &ir

(®) Linear Extension (D] |0.275

O Vertical dpproach [v) 00125 | = Dy~ ?/

4]k

Cancel Save Help

2. Now we will select the Advanced Cut Parameters tab.

5.2.10 Advanced Cut Parameters Tab

This tab contains some additional Advanced Cut Parameters that you can use. These options will
vary depending on the toolpath operation selected.

1. We will check the box next to Perform Arc Fitting and the set the Fitting Tolerance (t) to
0.002. Your CNC controller should support arc motions before using this option.

@ Itis recommended that you set the Fitting Tolerance (t) value

to two times your Tolerance value you have set on the Global
Parameters section of the Cut Parameters tab. Larger values may
create unexpected results, while lower values may fail to fit any
arcs at all.
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Horizental Roughing *
Contral Geometmy Toal Feed: & Speed: Clearahce Plane
Cut Parameters Cut Levels Engage/Retract Advanced Cut Parameters

Cut Corner Rounding Options

& A
[ ] Perfarm Cut Bounding

- r

R ounding B adius [r) 0.1 = i

Cut Arc Fitting /
Performn Arc Fitting

Fitting T olerance [t] 0.00z :

Smoath Cut Transihions

[] Use Smooth Cut Connections ||

ﬁ' Cancel Save Help

2. Now we'll pick Generate to create our 3 Axis Horizontal Roughing operation. It is added
to your Machining Job tree under the Work Zero. It is also displayed on the screen.

3. If you do not see the toolpath, select the Toggle Toolpath Visibility icon located at the
base of the Machining Browser.
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MILL['B| Program | Simulate o # &0

W Machine a Stock * o™ WorkZero 2= 4Axis v 3 -
& Post B nign v 2 2Axis v (@ 5Axis v G -
Z7 Setup v $= Material |~ 3 Axis Adv ~ gy Holes -

Machine Setup Stock

= Machining Job
3™ Machine - 3 Axis
------- f2 Post- Haas

------- Stock - Box Stock
------ 3 Fixtures - Mone
= Setup 1
------ ‘. Work Zero

Machining Operaticns

Bl | o ot

5.2.11 Viewing the Toolpath

Let's have a closer look at what we created.

1. With the Horizontal Roughing operation selected in the Machining Job, your toolpath will
look like this:
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2. We can also visually separate and examine each cut level. Select the Display Toolpath in
Levels icon located at the base of the Machining Browser to display the Z Level Display list.
Each level is listed. Scroll through each level to have alook. Notice that additional levels
are positioned because we checked Clear Flats on the Cut Level tab. The flat areas on the
part are being cleared.

MILL[J] Progam | Simulste o F-& 0@

M Machine Iﬂ Stock - “ Work Zero  S= 4 Axis ~ o
& Post B aign - 2 2axis - (@ SAxis 7 g -
©0 Setup v ¥E Material | Al 3 Axis Adv v gy Holes *

Machine Setup Stock Machining Operations

= | Machining Job
o Machine - 3 Axis

3. Now close the Z Level Display list.

4. If you expand the Horizontal Roughing folderin the Machining Job tree and double-left-
click the Toolpath icon you will see that the Toolpath Viewer/Editor is displayed. This lists
each motion in the toolpath. Depending on your software configuration, you may see the
Toolpath Viewer or the Toolpath Editor.
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To close the Toolpath Viewer/Editor, just select the Toolpath icon again.

5.2.12 Simulating the Toolpath

Now that the toolpath is generated, let's perform a Cut Material Simulation.

1. Notice that the In-process Stock icon under the Horizontal Roughing folder of the
Machining Job tree is flagged. This alerts you that the operation needs to be simulated.

|~ Machining Job
Machine - 3 Axis

Feeds/Speeds
------- Clearance
Parameters

Toolpath

2. From the Machining Browser, select the Simulate tab.
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Program Simulate @ & G- {‘E} ﬁ

Preferences e Stock - Step Levels Stop
v @ Play @ To End @Cumpare
[ Simulate by Moves Step m Pause

Options Simulate

=l Machining Job

B i ot

3. Now select Preferences to display the Simulation Preferences dialog and make the
following adjustments and then pick OK:

© 2025 MecSoft Corporation



To Machine the BOTTOM Side 55

Preferences >
Geometry Simulation Model
Features () Wonel Model © Polygonal Model
Steck Simulation Mode
Cutting Tools 0 Simulate By Moves () Simulate By Distance
Feeds & Speeds
- bin . hdan
Machining b airnum Display Inkerval 100 =
[# of Moves/Distance], —— [+

Dutput Contral

Toalpath Simulation Accuracy
[ Simulation | Standard Mediuim Fine
User Interface .
Post Processor Simulation tolerance: 0.005 =
Licenzing -
Ilze Specified Spacing for Voxel Model  0.07 -

Stock Model Simulation Display Transparency

Opaque Tranzparent

R emoval OF Remnants

[ ] Remove Femnants Duning Simulation

Additional Options
B stop simulation on errar

[] Dizable advanced OpenGL
Simulation Dizplay State

Drefauilt -

Reset to defaulks Cancel Apply Help

CAM Preferences >Simulation

4. Now with the Horizontal Roughing operation selected, pick the Play button from the
Simulate tab. Note that we have chosen to hide the toolpath during simulation. A
toggle for this is located at the bottom of the Machining Browser.
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5. To speed up the simulation, from the Simulate tab, check Simulate by Moves and move
the slider to the right and then pick Play again.

Program [ Simulate o g - @
B Stock ~ [55| Step Levels [[ )] Stop

y Play To End @Compare
Simulate by Moves Step Pause

Options Simulate

Preferences

5.2.13 Save Now

Your part file name should now be PitscoCO2RaceCar-Tutorial-BOTTOM. Use the Save command
in Rhino to save your part.

5.3 3 Axis Parallel Finishing

Now we will create a 3 Axis Parallel Finishing operation to remove the remaining Stock material
from the part on this side. In Parallel Finishing, the cutter follows the part surfaces in parallel
planes. We'll go a bit faster this time. If you need help with topics previously covered, go back
and review the previous topics.

5.3.1 Create another Tool
For Parallel Finishing, we will create a 1/8 inch (0.125”) Corner Radius Mill.
1. Selectthe Tools tab under Machining Objects Browser and click Create/Edit Tools.

2. Inthe Create/Edit Tools dialog, use the following parameters:
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e Setthe Tool Type to Corner Radius Mill from the toolbar of tools at the top of the
dialog.

e Tool Name : CRadMill-0.125

e Tool Diameter:0.125

e Shank Diameter :0.125

e Corner Radius :0.02

e Tool Length:3

o Flute Length & Shoulder Length : 2
e Material : HSS

e Switch to Feeds and Speeds tab and click Load from File.
e Stock Material : Wood

e Tool Material : HSS

e Tool Diameter:0.125

e Pick OK

e Pick Save as New Tool.

e The CRadMill-0.125 tool is added to the Tools in Session list on the left side of the
dialog.

e Pick OK.

e The CRadMill-0.125 tool is also added to the list under the Tools tab of the
Machining Object Browser.

5.3.2 Parallel Finishing Dialog

1. First make sure your Horizontal Roughing operation is selected in your Machining Job
tree.

n When you Post Process toolpaths, they are posted in the order

they appear in your Machining Job. Making sure our operation is
below the Work Zero will ensure the correct coordinate values are
used.
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=1~ Machining Job

y Machine - 3 Axis

:_;..'i' Post - Haas

ﬁ Stock - Box Stock

@ Fixtures - Mone

= g Setup 1
‘.' Work Zero
5

2. Now, from the Program tab, drop down the 3 Axis menu and select Parallel Finishing.
Note: The operations available to you on this menu will depend on the configuration of
your MILL module license. 3 Axis Parallel Finishing is available in all configurations.

MILLILm Program Simulate o g~ {é} @

8 Machine 6]? Stock = o™ Work Zero F 4 Axis T B
& Post B nign - 2 2axis - (5 Axis 7 g -

©5 Setup v IE Material || A 3 Axis Adv || gy Holes -

Machine Setup Stock -
= Machining Job Adaptive Horizontal Plunge  Horizontal Plunge
uL-' n-g. _ Roughing Roughing Roughing Re-Rough. Re-Rouagh.
Machine - 3 Axis
Post - Haas i) _ ~3f
Stock - Box Stock | =12ar Parallel orizontal Projection 3d Offset

Flats = Finishin
Fixtures - Maone

-tk Setup 1 L
P Jdoffset Pencil
‘.' Work Zero Profiling Tracing

) Horizontal Roug g

Steeps— 7 Radial

Pl ISR

Machining Regions

CD”iS?

Regions

(2] 3=l .0 ==(3

b Finish Machining in Parallel
Eaiial [ el Bles
Finishing Parallel Finishing

@ _ & &

Spiral Curyve Between

Finishing Machining Machining Machining 2 Curves

Revy, Post FIat_Sg Eilhnug Ualleb Checka

Fegions Regqions Regions

3. This will display the Parallel Finishing operation dialog. All controls needed for the
operation are located on the various tabs in this dialog. Each tab is listed below:
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e Control Geometry Parallel Finishing *
e Tool Cit Parameters 2 Conbanment E nbay/E st Advanced Cut Paametess Souting
Cortiol Geomety Tool Feads & Spesds Cleatance Plans

Feeds & Speeds
Fait Regions  Pad Swifaces

Clearance Plane

B Selecied Machining Ragioni]
Cut Parameters

Z Containment

Entry/Exit

Advanced Cut
Parameters

Part Regons

*

-

Maove Up |Gl Mave Down

Remova Al X Remove Aclive

Sedect Curve/Edoe Regons
Sedect Suriace Bourdary
Salact Flat Aiss Regicns

Select Pre Defired Regon:

& |[#w & %0

Cancel Save Help

5.3.3 Control Geometry Tab

The Control Geometry tab is used to define geometry that will affect the machining operation.
The selected geometry will be listed in the dialog.

In 3 Axis machining, toolpaths will ALWAYS be controlled by the underlying part model. For 3 Axis
Parallel Finishing, if you do not define ANY Control Geometry on this tab, the system will machine
all stock material that the tool can reach.

For our part, that's what we want so we will proceed directly to the Tool tab.

5.34 ToolTab

The Tool tab allows you to define the Tool to use for this operation. The Tools currently available
to the active session are listed on the left. The properties of the selected tool are listed on the
right. You can create a new Tool by selecting the Create/Edit/Select Tool ... button. You can
preview the currently selected by selecting the Preview Tool button.

1. Selectthe CRadMill-0.125 tool that we just created from the list on the left.
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Parasllel Finshing

x

Cut Pawameters  ZContanment  Enbp/Esit  Advanced Cut Paametess  Sorting
Conilrol Gagerstry Toal Feeds & Spesds Clessance Flans
1[ﬂ Tools B Tool Geometry
4 bamax 01z
i B} FeMa0zs Comer | fius
aper
B Teol Properties
Tool Marmne lathdill-
HE%
Hone
Comments
B Feeds & Speeds
Spindle Speed | 1222
Feed Fate 244
Edt/CrastarSalact Tool ..
Pressew Tool
Genetahe Cancel Save Help

2. Now select the Preview Tool button and the tool is displayed on the screen.
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3. With our Tool selected, now pick the Feeds & Speeds tab.

5.3.5 Feeds & Speeds Tab

From the Feeds & Speeds tab you can assign spindle speed and feed rates for the operation.
Feeds & Speeds can be entered manually using the input fields in the dialog, they can be assigned
From the Tool or they can be Loaded from a File. To learn more about any dialog, just pick the
Help button to display the Online Help for the dialog.

1. Pick the Load from Tool button.
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2.

Parasllel Finshing x
Cut Pawamaters £ Contanment  Enbp/Esxit  Advanced Cut Paametess  Sorting
Corilrol Gacerstry Tool Feeds & Speed: Clestance Flane

Spnde Parameters

Speed hazas 2

[viesction ®ow  Ooow

Feed Rates
Fhnge(FY) |12
Approach (8] 183

Engoge (EN) 183

Cut (CF) 244

Retisct(Rl | 305
Depatuee (Df] |36

Tearetfer (TR () Ulse Rapsd

e |2

Feed A asle Reduction Factors
Flunge behween levels [IOCI

First 3 pass 100 b4
Bottam Z Level I ks

Load from Tool Lowad from Fia .

N

Now we select the Clearance Plane tab.

Genesahe Cancel Save Help

5.3.6 Clearance Plane Tab

The Clearance Plan tab allows you to tell the system where you want the tool to move to when it
retracts.

1

When this tab of the dialog is displayed, the current location of the Clearance Plane is
graphically shown on the screen.

For Clearance Plane Definition, we will select Automatic.

For Cut Transfer Method, we will select Clearance Plane.
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Parallel Finishing X
Cut Parameters £ Containment Entry/Exit  Advanced Cut Parameters Sorting
Cantral Geametry Taol Feeds & Speeds Clearance Plane

Clearance Flane Definition

(®) Automatic
() Part Max Z + Dist 0.25 =

L3

L3

() Stock Mar Z + Digt 0.25

4

L3

() dbsolute 2 Value 025
[ lanore ‘Wireframe Geometry in Bounds Computation

Cut Tranzfer Method

() Skim
Skim Clearance [C) |0

(®) Clearance Plane

Generate

Cancel

4, Now we select the Cut Parameters tab.

5.3.7 Cut Parameters Tab

The Cut Parameters tab contains all of the parameters needed to define the cutting for this
operation. The most important are the Global Parameters including the Tolerance and Stock
allowance and Stepover Control. You can select the Help button to learn more about each

parameter.

£ Stock Max 2

? Clearance Plane ﬁ
=

Save Help

63

For our Parallel Finishing operation we will cut on the part surface so Stock will be zero. For the
Angle of Cuts, we will use 90 degrees. This will angle the tool in the Y axis direction, parallel to
the groove feature along the center of the part. We will only cut the Tops of the surfaces (not the
outer sides) and use a 15% stepover for a nice finish.

1. Hereis how the dialog should look after making these adjustments:
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e Intol : 0.001 Parallel Finighing Y
e Quttol : 0.001 Coritral Gecmelry Tool Feads L Speeds Clestance Plane
Cut Parameters 2 Contarmerd  EnbEsil  Advanced Cut Paismeslsiz  Sodting
* Stock:0 Global Parametars
N . r - Toolpath
e Cut Direction : Mixed Itol ooot |2 l Stock  Outtol
. Dutted [o0on = Intol %< :
e Start Side : Bottom ok 2 : L ' Vs
e Angle of Cuts: 90 '
Cut Cortsel

e Cutting Area Control : Tops Lt Direction

8) Mized () Climb [Down Cut] () Conventional [Up Cutl

Only

Stait Side ‘
e Stepover Control : 15% ®) Bottom D) Teop .

drigle of Cuts .

|9'1I : .

Cuttng Avea Conticl r

® Tops Oy ) Tops & Sides

[Cligreee Hole:

Sheporver Contiol

(® % Tool Diametes :15

() Diistance 0125
(D Scalop

Ar AE A

2. Now we move on to the Z Containment tab.

5.3.8 ZContainment Tab

The Z Containment tab does exactly what it says. It controls the tool motion in the Z direction.

1. However, since our Split Plane traverses the entire length and width of the part it will
automatically limit the cutter to that depth. We do not need to change anything on this
tab.
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Parallel Finishing x
Control Geometry Tool Feeds & Spends Cleaance Flane
Cuf Paramsters 2 Cortanment Entp/Esil  Advanced Cut Pamamelss:  Soiting
Z Conlaramert
OSpeciy HighentZ 1.30033 = [ .
[ speciy LowestZ 19105 2 [y

Shap-down 2 Cuts
[ treseat rraskipte: step-down 2 cuts
Step-dovn Z Distarce

% Tool Diarnsiss |~

Diistancs 025
5

AF AR |4

Mumbes of Levels

2. Now we select the Entry/Exit tab.

5.3.9 Entry/Exit Tab

For 3 Axis Parallel Finishing you can control the Approach and Engage motions for both the Entry
and the Exit of the cutter. You can also control the connections between cuts. Refer to the images
in the dialog for reference.

1. Selectthe Entry tab and set the following parameters:
e Vertical Dist (D) : 0.025 Parallel Finishing x

e Engage Motion : Linear Contral Geometry Todl Feeds & Speeds Clewance Plane
Cuf Patameters 2 Conbsinmend  Entiw'Eidt Advanced Cub Paiamelsiz  Seodling
e Length (L) : 0.5

Entry  Est

e Angle (A) : 45 Approsch Motion

Vertical Dist (D}

-
-

Engage Motion
@ Liness  Length L) lﬂ.ﬁ

Ange () [45 |
ORsdal Radus[F] 0

2. Now select the Exit tab and set the following parameters.
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e Retract Motion : Linear Parallel Finishing x
e Length (L) :0.5 Contral Geomeiry Tool Feeds & Speeds Cleaance Plane
Cuf Patameters 2 Contsinmend  Enlig/Exdt Advanced Cut Paamelsi: — Sodling
e Angle (A) : 45
gle (A) -
e Vertical Dist (D) : 0.025 Retract Mation
@ Liness  Lengm) 09 |2
Rapid +
Angle (&) [45 3
() Radial FRadis: [F] . Departure
4+ Pl
Depariuee Mation T e D - "J L .-/"-\-..\::H
Vertical Diat (0} [ i~ Retract ﬁ.jh

/)

3. Now we move the Cut Connections and set it to Straight.

Cut Connections

(®) Staght
(D Llimesr  LengihL] 002

<
Angle 4] 10 ’\g
(ORaddl  RadusiR) 005 * \

CRCIE S

T e

4, Now we will select the Advanced Cut Parameters tab.

5.3.10 Advanced Cut Parameters Tab

Similar to the Horizontal Roughing operation, this tab contains some additional Advanced Cut
Parameters that you can use. Again, these options will vary depending on the toolpath operation
selected.

1. We will check the box next to Perform Arc Fitting and the set the Fitting Tolerance (t) to
0.002. Your CNC controller should support arc motions before using this option.

n Itis recommended that you set the Fitting Tolerance (t) value to
two times your Tolerance value set on Global Parameters

section of the Cut Parameters tab. Larger values may created

unexpected results, while lower values may fail to fit any arcs at all.
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Parallel Finshing x

Control Gecmetry Todl Feeds & Speeds Cleaance Flane
Cut Paramsters 2 Contanment  EntwEsil Advanced Cut Parsmeters  Sailing

Cut Arc Fifing .

[ Perionm £uc Fitting K .Y
.'..

g Toearcst)  [0002 ]2 |

B[] [ | [ | [

2. Now we'll pick Generate to create our 3 Axis Parallel Finishing operation. It is added to

your Machining Job tree under the Horizontal Roughing operation. It is also displayed on
the screen.

3. If you do not see the toolpath, select the Toggle Toolpath Visibility icon located at the
base of the Machining Browser.

Program Simulate o - &0

I8 Machine Ei Stock = o™ Work Zero Z 4 Axis * &
& Post B mign - 2 2mais - (@ SAxis 7 g v
©0 Setup v ¥E Material A 3Axis Adv v gy Holes -
Machine Setup Stock Machining Operations
=, Machining Job

¥ Machine - 3 Axis

S_;‘.i Post - Haas

[Ei Stock - Box Stock

@ Fixtures - Mone

= ﬁ Setup 1
‘.' Work Zero
| | Horizontal Roughing

8] Praiici Finishing R S

B o¥ o o & ok

5.3.11 Viewing the Toolpath

Currently your 3 Axis Parallel Finishing operation looks similar to this. Let's have a closer look at
what we created.

© 2025 Mec Soft Corporation



68

F1 CO2 Racer Body Tutorial - RhinoCAM-MILL 2025

1. Now if youzoomin on the toolpath you will see the parallel cuts and 15% stepover.

© 2025 MecSoft Corporation



To Machine the BOTTOM Side 69

5.3.12 Simulating the Toolpath

Now that the toolpath is generated, let's perform a Cut Material Simulation.

1. Notice that the In-process Stock icon under the Parallel Finishing folder of the Machining
Job tree is flagged. This alerts you that the operation needs to be simulated.
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=~ Machining Job
¥ Machine - 3 Axis
5_;? Post - Haas
Ei Stock - Box Stock
@ Fixtures - Mone
= ﬁ Setup 1
‘.' Work Zero
|___,l Horizental Roughing
5 £
Control Geometry
| cradmil-0.125
3 Feeds/Speeds
Clearance
S Parameters
Toolpath
W G-Code

'@ In-process Stock

2. From the Machining Browser, select the Simulate tab.

Prograrn Simulate @ & &~ @

Preferences e Stock T Step Levels Stop
v @ Play @ To End @Cm‘npare
[ Simulate by Moves Step @] Pause

Options Simulate

=l Machining Job

B0 Wi SO P

3. With the Parallel Finishing operation selected, pick Play to run the simulation.
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Set Post-Processor Options ot

Set Post-Proceszor Options

Poszt-Proceszor type

(®) Jze Legacy Post () Use Programmable Post
Select Post Processar l
Current Post Processor | Haas we | Edit ...

Folder where post-proceszor files are located:
|E:'\F‘rngramData'ﬁMec50ft Corporation’, |

Program to zend posted file to

| notepad.exe |

Posted File Maming Corventions

When a Machining Dperation(z] iz selected for Posting, uze
 achining Operation Hame e
“When a Setup iz selected for Posting, use

Setup Hame e

When pozting all in file, uze

Firgt Setup Mame -, e

Fozted File Extenzion; | .hc b Add Mew .
[] File Extension from Post Processor:

Show Qutput Dialog when Post-Processing

Cancel Help

If it looks like some of the top face is not machined that's because that highest face on
the part coincides with the top face of our stock. You can go back and edit the Parallel
Finishing operation, Cut Parameters tab and set your stock value to -0.001 and pick
Regenerate. Then simulate the operation again.

This will make the finishing cut 0.001" below the stock. Notice that the Stock value can
be a positive or a negative value to suite your desired results.
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Stocksetto 0 Stock set to-0.001

5.3.13 Save Now

Your part file name should now be PitscoCO2RaceCar-Tutorial-BOTTOM. Use the Save command
in Rhino to save your part.

5.4 2 Axis Profiling

Now we will create a 2-1/2 Axis Profiling operation to clean up the outer perimeter on this side of
the part. Afterthe previous operation your display should now look like this:
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541 Create another Tool

For Profiling, we will create a 1/8 inch (0.125”) Flat End Mill.

1. Select the Tools tab under Machining Objects Browser and click Create/Edit Tools.

2. Inthe Create/Edit Tools dialog, use the following parameters:

Set the tool type to Flat Mill. (from the toolbar of tools at the top of the dialog.)
Tool Name : FlatMill-0.125

Tool Diameter : 0.125

Shank Diameter : 0.125

Tool Length : 3

Flute Length & Shoulder Length : 2

Switch to Feeds and Speeds tab and click Load from File.

Stock Material : Wood

Tool Material : HSS

Tool Diameter : 0.125

Pick OK.

Pick Save as New Tool.

The FlatMill-0.125 tool is added to the Tools in Session list on the left side of the dialog.
Pick OK.

The FlatMill-0.125 tool is also added to the list under the Tools tab of the Machining
Object Browser.

Pick Save As New Tool.

A warning will tell you that the tool number are the same. Pick Yes to increment the
tool number.

5.4.2 Profiling Dialog

1. First make sure your Parallel Finishing operation is selected in your Machining Job tree.

n When you Post Process toolpaths, they are posted in the order

they appearin your Machining Job. Making sure our operation is
below the Work Zero will ensure the correct coordinate values are
used.
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=1, Machining Job
y Machine - 3 Axis
:_;,.‘i' Post - Haas
fiﬂ Stock - Box Stock
@ Fixtures - Mone
= E Setup 1

‘.' Work fero

| | Horizontal Roughing
L

2. Now, from the Program tab, drop down the 2 Axis menu and select Profiling.

MILLI"_I‘H Program Simulate & i @
W Machine () Stock * o™ WorkZero 2 4Axis 3§ -
i Post B nign - |2 2Mxis|t| @ 5Axis - g -
i Setup v ¥ Material ﬁl @ E ﬁ -

Machine Set Stock ) . . =
AcTINE selup o Face Top  Roughing Facing  Pocketing  Profiling

=] [Il Machining Job
' | | I | ‘ﬁ Profile a curve in 21/2 Axis
VCare D

y Machine - 3 Axis
iz Post- Haas Foughing “-Caring  Engraving  Slotting  chy ==/  Machining Mode
Profiling 2 1/2 Axis Profiling

f:'ﬁ Stock - Box Stock g
@ Fixtures - None #Qi HDlE HDlE Thread E
-5 Setup 1 Fillsting  Pocketing  Profiling Milling ~ T-Slotting

‘. Work Zero v Jﬁl
Re-

| | Horizontal Roud e

PRI g Machining

3. This will display the 2-1/2 Axis Profiling operation dialog. All controls needed for the
operation are located on the various tabs in this dialog. Each tab is listed below:
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Control Geometry 2142 fcie Prefiling x

e Tool CutLevels  Enbp/Ext  Advanced Cut Parameters  Comenng Parameters  Soeting
Contsol Geomety Tool  Fesds&Spesd:  Clesance Plane  Cut Paramedsrs

Feeds & Speeds !
Fart Regions  Awoid Regions  Stad Ponls

Clearance Plane

|8 Selected Machiring Regorls]
Cut Parameters

Cut Levels

Entry/Exit

Advanced Cut
Parameters

Part
Regions . " .u:-ﬂ
Region

» w2 ;
MoveUp |l Move Down '

Remawve 81 | € Removes fetive

e Sorting

A

Sedect Curve/Edge Fegons
Select Surdace Boundary
Sedect Flat Aiea Flegions

Selec! PreDefired Flegon:

& & & & %0

Geneate Cancel Save Help

5.4.3 Control Geometry Tab

The Control Geometry tab is used to define geometry that will affect the machining operation.
The selected geometry will be listed in the dialog. Notice that there are two sub tabs named Part
Regions and Avoid Regions. We will add our Profile curve to the Part Regions list. We will not be
using Avoid Regions for this operation.

1. Firstselect the Part Regions tab and then pick the Select Curve/Edge Regions button.
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2 1/2 Axis Profiling >

CutLevelz:  Entg/Emit  Advanced Cut Farameters  Comenng Parameters Sorting
Control Geometry Tool Feeds & Speeds Clearance Plane Cut Parameters

Part Regiorns  Awoid Regions  Start Points

2 f  Selected Machining Region(z]

=1y N IS
B N"—3
Part
Regions - Avoid
“‘-} — Region
'—;_ e HHMH
h ﬁ' k!
{ } /nl .
Mave Up Ll Move Down — _-:'*’# I

> Bemovesll | 2 Remove Active

L‘.g Select Curve/Edoge Regions e

Rg Select Surface Boundary
L Select Flat Area Regions

Select Pre-Defined Regions

Cancel Save Help

2. The dialog will minimize and prompt you to make a selection. Zoom in and select the
Profile curve (in red) and then right-click to complete the selection.

Note: If you have difficulty selecting the Profile Curve, Select the Layers tab in Rhino and
turn off all but the layer named Profiles. You will see the profile curve on the screen.
Select it and right-click or press <Enter>.

After your selection is made, go back to the Layer Manager and turn all layers back on
again.
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Split Plane O Continuous
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3. The 2 1-2 Axis Profiling dialog re-appears with Drive Regions listed in the Part Regions tab.
The Profile curve is also highlighted on the part.
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21/2 Axis Prefiling x

CutLevels  EnbEsxit  Advenced Cut Pwameters  Comenng Farameters  Sceling
Conhiol (eomety Tool Feeds & Spesds Chearance Flane Cuk Paramet ses

Fart Regons  Avold Regions  Stad Poinls

H  Selected Machining Regions)
1 |DrveRegionl |

544 ToolTab

The Tool tab allows you to define the Tool to use for this operation. The Tools currently available
to the active session are listed on the left. The properties of the selected tool are listed on the
right. You can create a new Tool by selecting the Create/Edit/Select Tool ... button. You can
preview the currently selected by selecting the Preview Tool button.

1. Select the FlatMill-0.125 tool that we just created from the list on the left.
2 172 Axis Profiling x

CutLevel: EnwpEsmt  Advanced Cut Paameters  Comnenng Parameters  Soeling
Conlrol Gecenslry ~ Tesal Feads & Speeds Clearances Plans Cut Parameters

‘[ﬂ Tools B Tool Geometry
i B} FeMa0zs Comer Racy

i ) CRaMBO1ZS
B Tool Properties

1 Registe

2. With our Tool selected, now pick the Feeds & Speeds tab.

5.4.5 Feeds & Speeds Tab

From the Feeds & Speeds tab you can assign spindle speed and feed rates for the operation.
Feeds & Speeds can be entered manually using the input fields in the dialog, they can be assigned
From the Tool or they can be Loaded from a File. To learn more about any dialog, just pick the
Help button to display the Online Help for the dialog.

1. Pick the Load from Tool button.
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Plunge bebween levels '.IiIZI = X e b
First 3 pass :IIII - X
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2. With ourtool select, now we select the Clearance Plane tab.

5.4.6 Clearance Plane Tab

The Clearance Plan tab allows you to tell the system where you want the tool to move to when it
retracts.

1. When this tab of the dialog is displayed, the current location of the Clearance Plane is
graphically shown on the screen.

2. ForClearance Plane Definition, we will select Automatic.

3. For Cut Transfer Method, we will select Clearance Plane.
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2 1/2 Axis Profiling *

CutLewvelz  Ent/Exit  Adwvanced Cut Parameters  Comnenng Parameters Sarting
Contral Geometny Tl Feeds & Speeds  Clearance Plane Cut Parameters
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£ Stock Max £
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Skim Clearance [Z) |0
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Cancel Save Help

4, Now we select the Cut Parameters tab.

5.4.7 CutParameters Tab

The Cut Parameters tab contains all of the parameters needed to define the cutting for this
operation. The most important are the Global Parameters including the Tolerance and Stock
allowance and the Cut Start Side. You can select the Help button to learn more about each
parameter.

Our Profiling operation will be used to finish the sides of the part. We will make one pass at
multiple levels so the Stock will be zero. For Cut Start Side, we will Use Outside/Inside for Closed
Curves and select Outside.

1. Hereis how the dialog should look after making the adjustments listed below:
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Tolerance : 0.001
Stock : 0
Compensation : AUTO/NONE

Cut Direction : Mixed

Use Mid-Point of longest side:

Checked

Cut Start Point for Closed
Curves : Use Mid-Point of
Longest Side/Checked

Use Outside/Inside for Closed
Curves : Checked / Outside

Determine using 3D Model :
Unchecked

Corner Cleanup : Checked
Total Cut Width: 0
Step/Cut:0

2172 Axiz Profiling x

CutLevels Enbp/Ext  Advanced Cut Parameters  Comenng Paameters Sceting
Control Gecenetry~ Tool — Feeds b Speeds  Clearance Plane  Cut Parameters

Global Parameters Region
Tobsanca: | 00071 = —F
i 3 41 Toolpath
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2. Now we move on to the Cut Levels tab.

5.4.8 CutLevels Tab

In 2 Axis machining, your 3D part surfaces are not taken into account. This makes the Cut Levels
tab very important because it controls the tool's Z depth.

1

For Location of Cut Geometry we will select At Bottom.

This means that the Z location of the Profile curve we selected as Control Geometry is
located At the Bottom of our cut.

Now, for Total Cut Depth we will select the Pick button. The dialog will minimize and
prompt us to select two points to determine the depth.
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21/2 Axis Profiling

Contral Geormetry Toal Feeds & Speeds Clearance Plane Cut Parameters

CutLevels  Ent/Exit  Advanced Cut Parameters  Comering Parameters Sorting

Location of Cut Geometry
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. 0 s
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Depth
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Depth-= F oo
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||:I = EI = Depth Cut Geometry at Bottom
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[ ]Use 30 Model to Detect Depth

3. Selectthe 2 End Points shown below and then right-click to accept the selection. If you
need to set your Object Snap to End Point, do so. You can refer back to the Cut Levels tab
of the Horizontal Roughing operation for the location of the Object Snap controls.
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4. The Cut Levels tab will reappear with the Total Cut Depth value calculated and entered
for you. You will also notice that the same depth value was entered for Rough Depth and
Rough Depth/Cut. This means that there will be one cut level at a depth of 0.6.
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2 1/2 Axis Profiling *
Contral Geormetry Toal Feeds & Speeds Clearance Plane Cut Parameters
Cutlevels  Entm/Exit  Advanced Cut Parameters  Comering Parameters Sarting
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5. Now, let's break this up into multiple cuts. In the Rough Depth/Cut field, enter 0.15 or
use the slider to make the value adjustment. This means that each cut level in the
Profiling operation will be a depth of 0.15.

There will be a total of four cuts equaling a Total Cut Depth of 0.6. In the future you can
use these controls to separate your Profiling operations into both Rough and Finish
depths and a separate Depth/Cut for each.

Your Cut Levels tab should now look like this:
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2 1/2 Axis Profiling *

Contral Geormetry Toal Feeds & Speeds Clearance Plane Cut Parameters
Cutlevels  Entm/Exit  Advanced Cut Parameters  Comering Parameters Sarting

Location of Cut Geometry
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6. Now, let's move on to the Entry/Exit tab.

5.4.9 Entry/Exit Tab

2 Axis Profiling offers a variety of options for Entry/Exit. You can use 2D Lines & Arcs, a 3D Along
Path (i.e., aramp motion) or you can choose not to have an Entry/Exit and simply plunge and
retract directly. We will use 2D Lines & Arcs for both Entry and Exit.

1. Forthe Entry Motions section of the dialog, select Lines & Arcs as the entry method and
then enter the following parameters shown in the dialog below:
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2. Now for the Exit Motion section of the dialog, select Lines & Arcs also and then enter
the following parameters shown in the dialog below:

e Retract Motion : Radial
e Radius (R) : 0.25
e Retract Ramp Height: 0

e Departure Motion Length (L) :
0.25

e Departure Motion : Tangent

e Apply Entry/Exit at each cut
level : Checked

e Overlap Dist for Closed
Profiles : 0.1
This Overlap Distance will
ensure that no cutter marks
are left on the part.

Ao ¢ A, 2, .. 1y, 4 =
E:at Motions
(@) Lines S Aacs () Mone
Lines & Ascs
Retiact Mation e
O Lineaw Lengthl] 025 = .
Angle (8] 20 : -
@ Radal  RadwR) 025 |2 ) R
Rietract Flamp Height |0 = Retract /¢
- L
Departure Motion 1 A
Length L) (.25 = D_
. . iy
CiMormal (8 Tangant () Spacily epatiure
Angle (4] 0
] dipply eriiy/et o each cutlevel  Oveslap Dist for Closed Profiles [01 | 2
Genes she: Cancel Sanve Help

3. Now we move the Advanced Cut Parameters tab.

5.4.10 Advanced Cut Parameters Tab

All 2 Axis operations contain additional Advanced Cut Parameters that you can use. Again, these
options will vary depending on the toolpath operation selected.

1. We will check the box next to Perform Arc Fitting and the set the Fitting Tolerance (t) to
0.002. Your CNC controller should support arc motions before using this option.
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2. Now we'll pick Generate to create our 2 Axis Profiling operation. Itis added to your

Machining Job tree under the Parallel Finishing operation. Itis also displayed on the
screen.

3. If you do not see the toolpath, select the Toggle Toolpath Visibility icon located at the
base of the Machining Browser.

[MlLLl"ml Program Simulate o i@
I Machine ﬁ Stock - “ Work Zero &= 4 Axis ~ o
% Post B3 nign - 2 2Axis v (@ 5 Axis v G -
0 Setup v 3= Material | A 3 Axis Adv T I'i"l Holes -
Machine Setup Stock Machining Operations

£l Machining Job
3 Machine - 3 Axis
22 Post-Haas
Efi Stock - Box Stock
@ Fixtures - Mone

= E Setup 1
‘.' Work Zero
L

Horizontal Roughing

+

x|

| | Parallel Finishing

=

[y 2 1/2 Axis Profiling

B ¥ e o 5
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5.4.11 Viewing the Toolpath

Let's have a closer look at what we created.

Now if you zoom in you can clearly see the Entry/Exit and Overlap at each Cut Level.

5.4.12 Simulating the Toolpath

Now that the toolpath is generated, let's perform a Cut Material Simulation.

1. Notice that the In-process Stock icon under the 2 1/2 Axis Profiling folder of the Machining
Job tree is flagged. This alerts you that the operation needs to be simulated.
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2. Fromthe Machining Browser, select the Simulate tab.

Program Simulate @ o - @

Preferences e Stock - Step Levels Stop

y @ Play @ To End %Cumpare
[ Simulate by Moves Step @] Pause

Options Simulate

=l Machining Job

3. With the 2 1/2 Axis Profiling operation selected, pick Play to run the simulation.
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5.4.13 Save Now
Your part file name should now be PitscoCO2RaceCar-Tutorial-BOTTOM. Use the Save command

in Rhino to save your part.

5.5 Shop Floor Preparation

5.5.1 Information Sheet

After completing and simulating your toolpaths, you can get Information Report about the
Machining Job.

1. Selectthe MachiningJob, right-click and pick Information from the menu.
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2. You can also perform this operation on one or more toolpaths. Press and hold the <Ctrl>
key while selecting toolpaths and then right-click and pick Information from the menu.

=1, Machining Job
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®
E Edit
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3. The following Machining Operation Information dialog is displayed. It contains
information including the Tool, Cut Feed, # of GTO Motions and Machining Time.
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Machining Operations Information x
Maps Infermation
Mams Status  Tool Tool 8 Cut Feed Spinds Speed 8 of GOTOs Machining Time
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5.5.2 Setup Sheet

You can also prepare a Setup Sheet for the CNC machine operator to use in preparing the machine
for cutting the part. This will produce an HTML formatted document that you can print or make
available to your machine operator over your network.

1. Select the Machining Job, right-click and pick Shop Documentation from the menu.

BRI Machining Job
XM Machine @ Regenerate All

i Post-Ha

@ Stock - B e Post All

@ Fixtures - lL__t‘ Simulate All

[ Setup 1
E P lﬂ" Save to Knowledge Base
‘.' Work | -
I HDriIil:_:!r_:J Information
[_ F'araII||_ %

(7 212{U= Shop Documentation I}

7y Delete All

2. You can also perform this operation on a Setup. Select the Setup and then right-click and
pick Shop Documentation from the menu.
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[ty
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Rename

3. The Save Shop Documentation File dialog will display. Enter a name for the
documentation file, then select a Template from the list of available Output Templates

and then pick Save.

4. The HTML Document will then be displayed in your default web browser.
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5.5.3 Posting Toolpaths

After you are confident that the toolpaths meet with your specifications and have performed the
appropriate toolpath Simulations, its time to post the toolpaths to g-code files suitable to run on
your CNC machine. Here is the procedure:

1. Select one or more operations from the Machining Job tree. You can also select a Setup or
the Machining Job. To select multiple operations, press and hold the <Ctrl>while
selecting.

2. Right-click and select Post.

3. Inthe Post ans Save As dialog, enter a name for the post file or except the default name
and pick Post.

4. By default, the posted g-code file will be displayed in Notepad. You you want your g-code
displayed in another program, select Post from the Program tab and select the program
from the Program to send posted file to section of the dialog and pick OK.
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For Standard (STD) & Higher Configurations

Save your Knowledge Base Now

In this step we will save all of our machining operations to a Knowledge Base file to reuse them to
machine the top of our part. This will save you a lot of time when machining similar parts that
require the same operation types. All parameters in each machining operation type will be saved

to the Knowledge Base.

1. Select Setup 1from the Machining Job tree.

2. Fromthe Program tab, select the Knowledge Base Operations menu.

3. Selectthe Save to KB option.
MILL “J"ﬂ Program Simulate

Machine Setup Stock

a0
¥ Machine 63 Stock * o™ Work Zero Zx 4 s - &

& Post B mign -~ =¥ 2axis - @ 5Ads [g)-
©8 Setup v $= Material | Aff 3 Axis Adv ~ gy Holes -

Machining Operations

=1, Machining Job
y Machine - 3 Axis
2% Post- Haas
@ Stock - Box Stock

Save MOps to Knowledge Base
file

Cave to kKB Save to Knowledge Base

4. Inthe Save As dialog that displays, accept the default name or enter a new name for the
Knowledge Base file (PitscoCO2RaceCar-Tutorial-BOTTOM.vkb) and then pick Save.
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5.6.2 Save Now

Your part file name should now be PitscoCO2RaceCar-Tutorial-BOTTOM. Use the Save command
in Rhino to save your part.

5.7 For Xpress (XPR) Configuration ONLY
5.7.1 Save As Defaults

If you are running the XPR (Xpress) configuration, you can save the current parameter valuesin
your operations As Defaults so that when we machine the top of our part, your current parameter

values will be used (by default).

1. While keeping the <Ctrl> key on the keyboard pressed, from the Machining Job tree,
select the three operations you have created so far.

= Machining Job
y Machine - 3 Axis
i Post- Haas
fjj Stock - Box Stock

@ Fixtures - Mone

= E Setup 1
‘. Work Zero

2. Thenright-click and select Save As Defaults from the menu.
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3. The file name for the defaults is DefaultsKB.vkb. and should be saved to the folder located
at C:\ProgramData\MecSoft Corporation\RhinoCAM 2018 for Rhino 5.0\Defaults\.

The current parameters values are now saved.

5.7.2 Save Now

Your part file name should now be PitscoCO2RaceCar-Tutorial-BOTTOM. Use the Save command
in Rhino to save your part.
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To Machine the TOP Side

6.1 For Xpress (XPR) Configuration ONLY
6.1.1 Repeat your Operations

The same operations and parameters you used to machine the BOTTOM can be used to machine
the TOP. Here are some guidelines:

1. Open the part file PitscoCO2RaceCar-Tutorial-Start.3dm and complete ONLY the following
steps similar to those you completed under Define the Machine & Setup to machine the
bottom. These are:

Define the Machine (see #2 below)
Define the Post

Align the Stock

Specify the Material

Define the Work Zero

2. You will find that the Machine Definition in the start part is already aligned correctly to
machine the top of the part.

3. Create a 3 Axis Horizontal Roughing operation. Use the default parameter values.
From the Cut Levels tab, set the Bottom Z to the split plane and Generate.

4. Create a Parallel Finishing operation. Use the default parameter values.
From the Cut Parameters tab, change Angle of Cuts to 90 and then Generate.

5. Create a 2 Axis Profiling operation. Use the default parameter values.
From the Control Geometry tab, select the same profile curve used previously, and then
Generate.

6.2 For Standard (STD) & Expert (EXP) Configurations

Continue from here for Standard (STD) and Expert (EXP) configurations ONLY.

For Professional (PRO) and PRE (Premium) configurations, see section For PRO & Higher
Configurations below.

6.2.1 Load the Part Model

“Part” refers to the geometry that represents the final manufactured product. You can create parts
within Rhinoceros or import geometry created in another CAD system.

1. Openthe Rhinoceros part file PitscoCO2RaceCar-Tutorial-Start.3dm shown below. The
part files are included with this tutorial archive.
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Split Plane

PitscoCO2RaceCar-Tutorial-Start.3dm

2. You will notice that we have modeled a planar surface along the part that will serve as a
split plane. In this tutorial we will be machining BOTH the bottom half and the TOP halves
of the part. This is referred to as 2-sided or flip machining.

A Split Plane IS NOT required to perform 2-sided machining and you do not need to create
one in the future. We only included it in this tutorial to help illustrate the process.

6.2.2 Save the Part As
Before we continue, perform a Save As to save the part with new name. For the purposes of this
tutorial, let's save the part with the name: PitscoCO2RaceCar-Tutorial-TOP.3dm.

6.2.3 Machining Strategy

If you have machined the bottom side of the stock on your CNC machine, un-fixture and flip it
over on your CNC table and re-fixture it before proceeding. To program the top in RhinoCAM MILL
we will perform very similar Setup and machining Operations that we performed to machine the
bottom. To save time we will load our machining operations from the Knowledge Base file we
created after completing the bottom.

6.2.4 Define the Machine Setup
6.2.4.1 Define the Machine

Let's start by defining the Machine to use for this job.
1. From the Program tab select Machine to display the dialog box.
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Program _’Simulate & éﬂ*}' v {‘E}‘ ﬁ

I Machine Ei Stock - ‘." Work Zero 9= 4 Axis ~ &
& Post B mign 2 2axis (@ SAxis v gy -
% Setup ¥ Material | Al 3 Axis Adv T ﬁ Holes ~

Machine Setup Stock Machining Operations

Machine

y Machine Tool Setup

@ Fixtures - Mone
ﬁ Setup 1

2. Under Machine Type, set the Number of Axes to 3 Axis.

Machine Tool Setup
Machine Tool Definition |
@ Manual Definition (71 Load From File
tachine Type
Mumber of Aues
" eneral Feeams ers L/

3. Pick OK and notice that the Machine type is defined under the Machining Job in the
Machining Browser.

© 2025 Mec Soft Corporation



102 F1 CO2 Racer Body Tutorial - RhinoCAM-MILL 2025

MlLLle Program Simulate o H -8 @
I Machine ﬁ Stock - ‘." Work Zero 9= 4 Axis ~ &
& Post B3 mign v 2 2Axis v @ SAxis v e v
% Setup ¥ Material | Al 3 Axis Adv T |—'£-| Holes ~
Machine Setup Stock Machining Operations

-4~ Machining Job
y Machine
i Post- Haas
ﬁ Stock - Mene

@ Fixtures - Mone
g Setup 1

6.2.4.2 Define the Post

Next, we'll define the Post Processor.

1

2.
3.

From the Program tab select Post to display the dialog.

MlLLll‘m Program Simulate o i@
M Machine ﬁ Stock - “ Work Zero &= 4 Axis ~ o
5 Post B3 nign - 2 2Axis v (@ 5 Axis v G -
©0 Setap v ¥E Material | Al 3 Axis Adv T gy Holes -
Machine Setup Stock Machining Operations

Post

£ Set Post-Processor Options

L.J STOCE = TIOTE

@ Fixctures - Mone
E Setup 1

For the Post-Processor Type, select Use Legacy Post.

For the Current Post Processor, select Haas from the list of available posts.

Note: if you do not see the Haas post in the selection list, look at the path displayed in the
field directly below it. It should be pointing to "C:\ProgramData\MecSoft
Corporation\RhinoCAM 20xx for Rhino x.x\Posts\MILL. If it does not, select the ... button

to the right of this field to display the Browse for Folder dialog, browse to this folder
location and pick OK.
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4. Then set the Posted File Extension to .nc. Other file extensions are available depending
on your machine requirements. All g-code files are ASCII text files. This step ONLY sets
the file extension to use when posting (example: mygcodefile.nc)

Select Post-Processor X

Select Post-Processar

Post-Processor type
(®) Use Legacy Post () Use Programmable Post

Select Post Processar
Current Post Processor | Haas w || Edit ...
Folder where post-processor files are located:

C:AProgramb atahidecSoft Corporation®,

Cancel Help

5. Pick OK and notice that the Post type is now defined under the Machining Job in the
Machining Browser.

= Machining Job
y Machine - 3 Axis

ﬁ'ﬂ Stock - Box Stock

@ Fixtures - Mone

2 Setup 1

B By default, post processor files are located under
C:\ProgramData\MecSoft Corporation\RhinoCAM 20xx for Rhino x.x\Posts\MILL\

The program to send the posted output data to is set to notepad.

6. Now let's have alook at the Post related Preferences. Pick the CAM Preferences icon at
the top left of the Program tab and then select the Post-Processor tab as shown below.
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MILll ﬂ Program Simulate & g {5}@
W Machine 5 Stock = o* WorkZero S 4 Auis - Geomety
& Post B mign - 2 2axis - @ Shwis - o
Setup ~ I= Material | A 3 Axis Adv ~ é Holes = Fesha
hine Setup Stock Machining Operations Fioc
Machining Job Cutting To
I Machine - 3 Auis Feed
:_E:; Post - Haas M acharirg
Z Stock - None Dukpest Cortrcl
4 Fixtures - None o
:C Setup 1 oolpath
Situdation
Ugr Irgartace
* Post Processor
Licersing

B o P ol dR

Program to send posled fle to
notepad
Pasted File Maming Conventions
‘When a Macheang Dpesabon(s] i seleched for Posting, use:
Pragt File: M.sme+ M achining Oiperation Nams R

when a Setup iz selected lor Pasting, wie
Past File Mlame+5 st Hamea w

‘When posting ol n fle. use
Past Fie Hame I -
i v Add Mew .

Posted File Extengior: | A
[T Fibe Exsberssion from Post Processor

[ Shows Dutput Dishog when Past-Processing

For Post File Extension select .nc from the dropdown list. If you need a different
extension, pick the Add New button and enter your file extension and pick OK. The

posted file extension looks like this: my-gcode-file.nc

6.2.4.3 Define the Stock

Now let's define the Stock to machine the top of the F1 Race Car body. We will use the same
Pitsco #28886 balsa wood blank dimensions we used to machine the bottom:

1.

v

50mm (1.969")

65mm
(2.559")

From the Program tab, select Stock > Box Stock.

>

223mm (8.775")
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¥ Machine w WorkZero 2= 4Axis * 3§ -

= P R
iz Post Box Stock L} W S Axis T B -
is: Setup T ﬂ Holes ~

Part Box Stock

MAILL Program Simulate & @ﬂ*}' v {‘E} ﬁ

Machine Setup ig Operations
E'HL Machin Cylinder Stock

l!’ Part Cylinder 5tock

== Pc

9 st Part Offset

g S: Extruded Stock

Stock from selection
Export Stock as 5TL

Delete Stock

2. Fromthe Box Stock dialog, enter the following dimensions for the stock and then pick OK:

L=2.559
W =28.775
H=1.969
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Box Stock

Stock Geometry

Height (H)

k"f Length (L) O
X

Cormner Coardinates

Xe|25 |3 ve| 991964 2 zc|1.91054 |2y |

Dimenzions
R

Copy kodel Bounding Box

|gnare ‘Wireframe Geometry it Boundz Computation

| ] | | Cancel | | Help

3. The Stock should now appear on the screen. If it doesn't, select the Toggle Stock Visibility

icon located at the base of the Machining Browser.

B ¥ o & B

You will also see that "Stock - Box Stock" appears under your Machining Job:

6.2.4.4 Align the Stock

Once the stock model is created, we need to make sure it is aligned flush with the bottom of our
part (this is the bottom of our in-process stock from machining the bottom side).

1. From the Program tab select Align and then Align Stock to display the dialog.
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Program l Simulate & ;‘\’ - @
I Machine a Stock - ‘." Work Zero 9= 4 Axis ~ &
& Post B3 Aign|~| = 2Axis v @ SAxis v G -

i Setup T % % |E| - ﬁ Holes =

Machine Setup Alian ning Operations
— 93 tuck[‘%WDrIdCS hd
=4~ Machin

_,” Align Part and/or Stock
: Geometry

Alian

i Post - Haas I;l ook Align

Stock - Mone

------ Fixtures - Mone

2. ForZAlignment select Bottom and for XY Alignment select South and then pick OK.

Align Part and/or Stock Geormetry X

Align Stock about Part

£ Alignment

O Top (i Center {®) Bottom

=t Alignment

(i Morth'west () Marth () Morth E ast
CiMidwest (O Center () Mid-East
() Southwest (@) South () South East

[ Ignore Wireframe Geametry in Part Eounds Computation

k. || Cancel || Help
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The stock is now aligned to the Bottom side of the partin Zand on the South end of the
partin X and Y as shown in the figures below:

6.2.5 Machining Operations

We will now define the operations to machine the TOP of the part.
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6.2.5.1 Load your Knowledge Base

In this step we will load the Knowledge Base that we saved after completing the BOTTOM side of
the part.

1. Select Setup 1from the Machining Job tree.
2. Fromthe Program tab, select the Knowledge Base Operations menu.
3. Selectthe Load KB option.

MiLL | f3 Program Simulate a -8

3 Machine [ Stock = o™ WorkZere 2= 4Axis = 3§ -
i Post B nign - | 2T 2axis - @ 5 Axs [l
iF Setup v 2 Material | A 3 Axis Adv ~ gy Holes -

A Al -
Machine Setup Stock Machining Operations b i
Load KB [ =Save to KB
&, Machining Job L b
3 . . e Load MOps from Knowledge
Machine - 3 Ax
3 achine = R Base file

3_;'} Post - Haas
Ifij Stock - Box Stock

@ Fixtures - Mone

= *Q;’ Setup 1

]

- e

4. Inthe File Open dialog that displays, navigate to and select the Knowledge Base file that
you have previously saved (PitscoCO2RaceCar-Tutorial-BOTTOM.vkb) and then pick Open.

Load kg Leoad from Knowledge Base

5. The machining operations in the Knowledge Base are loaded into Setup 1 and are flagged
for regeneration. You will also notice that the Tools used in the Knowledge Base
operations were also loaded.

=1, Machining Job
y Machine - 3 Axis
ts9 Post- Haas

Stock - Box Stock

w7
@ Fixtures - Mone

*| Horizental Roughing
¥ Parallel Finishing
1 21/2 Axis Profiling
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m Tools Gﬂeginns %Features % K-Bases
TG & o v s Ky

S
Flattill-0.125

o 8 Flathdil-0.25
i~

CRadMill-0.125

IIH%

Sort by Tool Type "'M* ik

6.2.5.2 Edit the Work Zero

Because we have flipped the part over on our CNC machine, we need to edit the Work Zero to
match our current setup.

1. Right-click and select Edit from the menu.

=1, Machining Job
y Machine - 3 Axis
:_;,.‘i' Post - Haas
ﬁ Stock - Box Stock

@ Fixtures - Mone

= g Setup 1
+ [
Harizon @ Regenerate
Parallel f = .
. e st
b 2128 & 7°
@ Simulate

Simulate Until

|Information

[

Edit

ARG

Rename

2. Fromthe Work Zero dialog that displays, select Set to Stock Box, Highest Z and South West
and then pick Generate.
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Work Zero *

SetWork Zero

(O Pick (@ SettoStock Box () Set to Part Box

Zero Face

(®) Highest Z CiMidZ (O Lowest 2
Zero Position

OiMorthwfest (O Morth () Morth E ast
(O wiest () Center () East

® South'west (O South () South East

>< SR P e AR el

lgniare Wirsframe Geometry in Part Bounds Computation

[ Output ‘wéork, Oiffset
“Work Offset Register Mumber: 54 =

Generate || Cancel || Save ||

3. You will see that the MCS has moved to the top south west corner of the Stock model. You
may need to toggle the display of the MCS and/or WCS to see the Work Zero as shown
below. Remember that the toggles are located at the bottom of the Machining Browser.
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If the Work Zero does not display, select the Toggle Machining Program CSYS Visibility icon
from the base of the Machining Browser.

B o o 5Bk
Lag”
Machining(Program) CSY5 Visibility

@ Toggle Machining(Program)
C5YS Visibility

rg Tools Gﬁeginns

6.2.5.3 Edit Horizontal Roughing
You will notice that each of the operations are now flagged for regeneration.
We need to make one change to the Cut Levels tab of the Horizontal Roughing operation. If you
recall, we limited the Z depth of the operation to the Split Plane. We need to redefine this
location.

1. Select Horizontal Roughing from the Machining Job.
2. Right-click and select Edit from the menu.

=1, Machining Job
y Machine - 3 Axis
Z Post- Haas
fij Stock - Box Stock

@ Fixtures - Mone
= E Setup 1
‘.' Work Zero
Al Horizontal Roughing
¥ Parallel Finishing @ Regenerate
¥ 21/2 Axis Profilin

= Post

3

Simulate

v]

Simulate Until

"y
(]
-

Information

Edit

EARC

Rename

3. Fromthe Horizontal Roughing operation dialog, select the Cut Levels tab.

4. Now select the Pick button located to the right of the Bottom (B) input field.
The dialog will minimize while you select any point ON the Split Plane.
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5. The 3 Axis Horizontal Roughing operation dialog will redisplay after your selection with
the new value entered for Bottom (B).

6. Now pick Generate to regenerate the toolpath and display it on the screen. This may
take a minute as there is more stock to remove.

7. To simulate the toolpath, select the operation from the Machining Job tree, pick the
Simulate tab, and then pick Play.
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6.2.5.4 Edit Parallel Finishing

For the Parallel Finishing operation, lets change the Angle of Cut to 0 (zero) degrees to cut across
the X Axis of the part. This will provide us with a better finish.

1. Selectthe Program tan.
2. Select Parallel Finishing from the Machining Job.
3. Right-click and select Edit from the menu.
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=1, Machining Job
y Machine - 3 Axis
:_;,.‘i' Post - Haas
fiﬂ Stock - Box Stock

@ Fixtures - Mone

= g Setup 1

‘.' Work fero

| | Herizontal Roughing

g Parallel Finishing

21/2 Axis Prof, g Regenerate

i

Post

Simulate

& ¢

Simulate Until

Ny
(1]
-

|Information

[

Rename

Edit
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4. From the Parallel Finishing operation dialog, select the Cut Parameters tab.

5. Change the Angle of Cuts to 0 (zero).
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6. Now pick Generate to regenerate the toolpath and display it on the screen.

7. To simulate the toolpath, select the operation from the Machining Job tree, pick the

Simulate tab, and then pick Play.
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6.2.5.5 Edit Profiling
For the 2 1/2 Axis Profiling operation, we only need to select our Control Geometry.
1. Selectthe Program tab.
2. Select 21/2 Profiling from the Machining Job.

3. Right-click and select Edit from the menu.

117
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=1, Machining Job
y Machine - 3 Axis
iz Post- Haas

Stock - Box Stock

w7
@ Fixtures - Mone

| | Horizontal Roughing
| | Parallel Finishing

%) IS

Regenerate

Simulate Until
(_:!;_:J Information

E Edit

Rename

4. Fromthe 21/2 Profiling operation dialog, select the Control Geometry tab.
5. Pick the Select Curve/Edge Regions button.
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2 1/2 Axis Profiling >

CutLevelz:  Entg/Emit  Advanced Cut Farameters  Comenng Parameters Sorting
Control Geometry Tool Feeds & Speeds Clearance Plane Cut Parameters

Part Regiorns  Awoid Regions  Start Points

2 f  Selected Machining Region(z]

—— / 1

Part
Regions - Avoid
“‘-} Region
L HHH
h # k!
£ > /.I -
Move Up | [l Move Down — —-:'*# I

> Bemovesll | 2 Remove Active

L‘.g Select Curve/Edoge Regions e

Rg Select Surface Boundary
L Select Flat Area Regions

Select Pre-Defined Regions

Cancel Save Help

6. The dialog will minimize and prompt you to make a selection. Zoom in and select the
Profile curve (in red) and then right-click to complete the selection. The curveison a
separate layer named "profiles" so if you do not see it, you may have to turn that layer on.
See the topic Control Geometry Tab if you forgot how to do this.
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7. The Profiling dialog re-appears with Drive Regions listed in the Part Regions tab. The
Profile curve is also highlighted on the part.

8. Now pick Generate to recalculate the toolpath and display it on the screen.

9. To simulate the toolpath, select the operation from the Machining Job tree, pick the
Simulate tab, and then pick Play.
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6.3

6.3.1

For Professional (PRO) & Higher Configurations

Continue from here for Professional (PRO) and Premium (PRE) configurations ONLY.

For STD (Standard) and EXP (Expert) configurations, see For STD and EXP Configurations to
continue.

Load the Part Model

Make sure you have loaded the same part that you saved after completing the machining
operations for the BOTTOM side. If you are completing this tutorial all in one session, that part
will already be loaded. If not, open the part that you saved previously. You were instructed to
save it as PitscoCO2RaceCar-Tutorial-BOTTOM.3dm. Open this part before continuing.

Note: If you do not see the Split Plane surface and Profile curves you may need to turn them back
on. If so, go back and revisit the topic Viewing the Toolpath to review how you turned these
Layers OFF in Rhino and turn them back ON.

Just to clarify, with this part loaded and the Machining Job selected, your part would look like this:
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E‘E} Machining Job

b Machine - 3 Axis
%z Post - Haas

6.3.2 Machining Strategy

Because you have the Professional (PRO) or higher configuration of the MILL module, you can
program toolpaths for both the BOTTOM and the TOP sides of this part both in the same file using
multiple Setups. Our machining strategy here is to define a second Setup oriented to machine the
TOP and then reuse (Copy/Paste) the same machining operations we created for the BOTTOM.
This will save us a lot of time programming this part.

6.3.3 Create a new Setup

Let's create a new Setup for machining the top of the part.
This step will be easier to understand if you first hide both the MCS and the WCS triads. You will
find these toggles located at the base of the Machining Objects Browser shown below.

LJ Horizontal Roughing
@ ] Parallel Finishing
| ] 21/2 Axis Profiling

A/

B e o B &

1. Now, select the last operation in the Machining Job tree. This would be the 2 1/2 Axis
Profiling operation.
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=1, Machining Job
y Machine - 3 Axis
:_;,.‘i' Post - Haas
fiﬂ Stock - Box Stock

@ Fixtures - Mone

-k Setup 1

‘.' Work fero

| | Herizontal Roughing

| | Parallel Finishing
L

2. Fromthe Program tab, select the Setup menu and then select Setup as shown below.

MILL | "3 Program Simulate

M Machine @ Stock - “ Work Zero  S= 4 Axis ~ o

[t

EH--E-F

% Post B nign - 2 2Axis - (@ 5Axis v s -
i: Setup *| 8= Material A 3 Axis Adv ~ |—'£—| Haoles -
i Eo “lining Operations
| Orient Rotate
Part Sl

I}, TahleSetup -

22 Post-Haa i Setup for Machining Operations
fij Stock - Bo Setup
Setup
@ Fixtures -
= 3 Setup 1
‘. Work Zero
| | Horizontal Roughing
| | Parallel Finishing
(R 2 1/2 Axis Profiling

3. This will display the Setup dialog. Under the Rotate About section of the dialog, set the
Spin Angle tp 90.

4. Now, from the Rotate About section of the dialog, pick the X Axis, Y Axis and Z Axis
buttons until the MCS triad is oriented as shown in the image below.

The Z Axis should be pointing downward, the X Axis toward the width and the Y Axis
toward the length of the part. To clarify, the small triad on the screen is the current

orientation of the MCS. The large triad on the screenis a preview of how the MCS WILL BE
oriented.
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Geomstny
Seloct Suface [y | Sedect Planar Curver Iy |

5. Pick OK from the dialog and Setup 2 is created and added to the Machining Job tree shown
below.
=1, Machining Job
------- Machine - 3 Axis

Now toggle the display of the MCS back On and leave the WCS Off as shown below.
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P
@ ] Parallel Finishing
G| ) 21/2 Axis Profiling

6.3.4 Create a new Work Zero

In this step we will create a new Work Zero for Setup 2.

1. First, using the mouse, dynamically rotate the part so that the top of the F1 Racer is
pointing upward. You will also see that the Z Axis for Setup 2 MCS is also pointing upward.
If this is not the case, go back and revisit the previous step to make sure you created
Setup 2 correctly.

2. Now, select Setup 2 from the Machining Job tree and then pick Work Zero from the
Program tab.
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"m Program Simulate o & @

M Machine 6; Stock - “ Work Zero| 2= 4 Axis ~ &
i Post B3 Align - = 2 - & 5hxis v B -

7% Setup = ¥E Material A 3 Axis Adv ~ gy Holes -

Machine Setup Stock Machining Operations

= [[L Machining Job Work Zero
y Machine - 3 Axis
:_;j Post - Haas
[Ei Stock - Box Stock

@ Fixtures - Mene
=] E Setup 1
‘. Work Zero
| | Herizontal Roughing
| | Parallel Finishing
| | 21/2 Axis Profiling

% K

Set Current Work
Coordinate Zero

2. From the Work Zero dialog, make the following selections:
Set to Stock Box

Zero Face = Highest Z
Zero Position = South West
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Zero Face
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3. Now pick Generate and the Work Zero is created, added to the Machining Job tree and
displayed on the screen. ltis also displayed on the part stock as shown below. ffitis
not displayed, make sure to toggle it ON using the icons at the bottom of the Machining
Browser.

Note: If you DO NOT SEE the in-process Stock model, Simulate ALL of the machining
operations under Setup 1. All previous simulations for operations in your Machining Job
must be up to date in order for the in-process stock to display!
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=1, Machining Job
------- Machine - 3 Axis

6.3.5 Machining Operations
In this section we will create our machining operations by Copying and Pasting them from Setup 1
into Setup 2.

6.3.5.1 Copy/Paste your Operations

1. To Copy multiple operations, press and hold the <Ctrl> key down while selecting the three
machining operations under Setup 1.

2. With the three operations highlighted, right-click and select Copy from the menu that
displays.
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=1, Machining Job
y Machine - 3 Axis
S_;‘,.i Post - Haas
Ei Stock - Box Stock
@ Fixtures - Mone
= ﬁ Setup 1

‘.' Work fero

Herizental Roughing
Parallel Finishing lﬁ Regenerate

2 1/2 Axis Profili

= ﬁﬂetupz igp Post

Simulate

Simulate Until

|Information

ﬁ Edit

Rename

© O

| Tﬂ Suppress
o.nlb Cut

B oy
ﬁ Paste

3. Now select the Work Zero under Setup 2, right-click the mouse and select Paste from the
menu.
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=1, Machining Job

y Machine - 3 Axis

:‘;

fﬁ Stock - Box Stock

@ Fixtures - Mone
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-

Post - Haas

Setup 1

‘.' Work fero

Horizental Roughing

[_ Parallel Finishing
| | 21/2 Axis Profiling

Setup 2

- [
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wn i

A

Regenerate
Post
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Simulate Until
Information
Edit

Rename
Suppress

Cut

4. A Copy of the operations will appear under the Work Zero in Setup 2.

Note that the operations are flagged to let you know that they need to be regenerated.

DO NOT regenerate them now as we want to edit them first.
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Machining Job
Machine - 3 Axis
Post - Haas
Stock - Box Stock
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% Horizontal Roughing
7 Parallel Finishing
) 21/2 Axis Profiling

lﬁHHH

6.3.5.2 Edit Horizontal Roughing

131

We need to make one change to the Cut Levels tab of the Horizontal Roughing operation. If you

recall, we limited the Z depth of the operation to the Split Plane. We need to redefine this

location.

1. Select Horizontal Roughing from the Machining Job under Setup 2.

2. Right-click and select Edit from the menu.
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=1, Machining Job
Machine - 3 Axis
Post - Haas
Stock - Box Stock
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3. From the Horizontal Roughing operation dialog, select the Cut Levels tab.

4. Now select the Pick button located to the right of the Bottom (B) input field.
The dialog will minimize while you select any point ON the Split Plane. You may need to
set the Object Snap to Endpoint like we did earlier. If you forgot how to do that, go back
and revisit the previous 3 Axis Horizontal Roughing for the BOTTOM side.
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5. The Horizontal Roughing operation dialog will redisplay after your selection with the new

value entered for Bottom (B).

6. Now pick Generate to regenerate the toolpath and display it on the screen. This may take

a minute as there is more stock to remove.

7. Before we simulate the toolpath, pick the Simulate tab and select Preferences.
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MILLlI‘m Program Simulate

F"r'.='.1‘|er».=_-"'::I;;5 e stock 7 Step Levels >top

v @ Play
Simulate by Moves Step

Opticns

o && 0@

[ To End
Pausze

Simulate

ompare

Preferences

= Set Simulation Preferences

| | Horizontal Roughing
| | Parallel Finishing
[+ | 21 Vel

8. From the Preferences dialog select Simulation from the left and then uncheck the
option Remove Remnants During Simulation and then pick OK to close the Preferences

dialog.
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9. Now, to simulate the toolpath, select the operation from the Machining Job tree, pick
the Simulate tab and then pick Play.
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6.3.5.3 Edit Parallel Finishing

For the Parallel Finishing operation, lets change the Angle of Cut to 0 (zero) degrees to cut across
the X Axis of the part. This will provide us with a better finish.

1. Firstselectthe Program tab.
2. Select Parallel Finishing from the Machining Job.
3. Right-click and select Edit from the menu.
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4. From the Parallel Finishing operation dialog, select the Cut Parameters tab.

5. Under Angle of Cuts, set the value to 0 (zero).

137
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6. Now pick Generate to regenerate the toolpath and display it on the screen.

7. To simulate the toolpath, select the operation from the Machining Job tree, pick the

Simulate tab and then pick Play.
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6.3.5.4 Regenerate Profiling

For the 2 1/2 Axis Profiling operation, we only need to regenerate the toolpath.
1. Select21/2 Profiling from the Machining Job.

2. Right-click and select Regenerate from the menu.

------- , Machine - 3 Axis
....... i Post- Haas
------- Stock - Box Stock
------ 3 Fictures - Mone
Eﬂ----- Setup 1
|'__'| S‘Ehl’z

(- ‘.' Work Zero

w Regenerate
% Post
Simulate |
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3. To simulate the toolpath, select the operation from the Machining Job tree, pick the
Simulate tab and then pick Play.

6.4 Shop Floor Preparation
6.4.1 Information Sheet (TOP)

After completing and simulating your toolpaths, you can get an Information Report about the
Machining Job.

1. Select the Machining Job, right-click and pick Information from the menu.
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S i Machining Job

Stock - B
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g Setup 1
= 3 Setup 2
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Regenerate All
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Simulate All

Save to Knowledge Base

Information

Shop Documentation

Delete All

2. You can also perform this operation on one or more toolpaths. Press and hold the <Ctrl>
key while selecting toolpaths and then right-click and pick Information from the menu.

3. The Machining Operation Information dialog is displayed. It contains information
including the Tool, Cut Feed, # of GTO Motions and Machining Time.

Machining Operations Information

Mops: Infoemation

Hame

Setup 1
Work Zern
Hadzartal Reughing
Paralel Finishing
2 1/2 Pods Profiling

Setup 2
Wk Zem
Horizortal Roughing
Paralel Finishing
2 1/2 Pots Profilng

6.4.2 Setup Sheet (TOP)

§EEE
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Tool

Mo Tool
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Setup{ctal

17437
X))
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Machining Time

A2 min
5.10min
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12 54 min

10,45 min
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0.45min
1747 min

You can also prepare a Setup Sheet for the CNC machine operator to use in preparing the machine
for cutting the part. This will produce an HTML formatted document that you can print or make
available to your machine operator over your network. See Setup Sheet for more detailed

instructions.

1. Select the Machining Job, right-click and pick Shop Documentation from the menu.
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6.4.3

4.

You can also perform this operation on a Setup. Select the Setup and then right-click and

pick Shop Documentation from the menu.

The Save Shop Documentation File dialog will display. Enter a name for the
documentation file, then select a Template from the list of available Output Templates

and then pick Save.

The HTML Document will then be displayed in your default web browser.

Posting Toolpaths

After you are confident that the toolpaths meet with your specifications and have performed the

appropriate toolpath Simulations, its time to post the toolpaths to g-code files suitable to run on
your CNC machine. Here is the procedure:

1. Select one or more operations from the Machining Job tree. You can also select a Setup or
the Machining Job. To select multiple operations, press and hold the <Ctrl>while

selecting.

Right-click and select Post.

In the Post ans Save As dialog, enter a name for the post file or except the default name

and pick Post.

By default, the posted g-code file will be displayed in Notepad. You you want your g-code
displayed in another program, select Post from the Program tab and select the program
from the Program to send posted file to section of the dialog and pick OK.
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Where to go for more Help

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

= 2025 RhinoCAM MILL Resource Guide
2025
RhinoCAM

Resource Guide |

. e

\Qi The 2025 RhinoCAM MILL 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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