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Introduction to training material

About this course and manual

This course is intended to teach the user how to use CAMWorks to create toolpaths for the
machining of part and assembly files created in SOLIDWORKS and CAMWorks Solids for CNC
mills.

This manualis intended to be used in a classroom environment with an experienced CAMWorks
instructor. The instructor is expected to cover the lesson material as part of a live demonstration
and provide additional instruction and guidance during the lab exercises. Itis not intended to be a
self-paced tutorial.

Self-paced tutorials are available with every installation of CAMWorks. They are in C:\Program
Files\CAMWorks20XXx64\CAMWorks_VC140\lang\English\Manuals. It is recommended to
review this material before attending the course.

Since itis hard to cover every minute detail of CAMWorks 2.5 Axis Milling in a short class time, this
course will examine the fundamental skills and concepts needed for the successful use of
CAMWorks.

The case studies and lab exercises in this course are intended to show you how to use CAMWorks
to set up your files for Milling and Drilling operations and may not correspond to actual machining
practices.

Itis recommended to use this course material as a supplement to and not a replacement for the
documentation and help files.

Prerequisites
Students attending this course are expected to have the following:

e Experience with SOLIDWORKS Design Software

e Experience with Windows operating system

e Experience with CNC Machining

e Completed the CAMWorks 2.5 Axis Essentials training class
e Completed the Turn and Mill/Turn training class

Lab exercises
Lab exercises provide the opportunity to apply and practice the concepts covered in each lesson.
They are modest in scope to allow the user enough time to complete in the allotted time

Course Length

Recommend to be a minimum course length is 3 days.

Training files
A complete set of training files will be provided by the instructor.

The files are organized by lesson number. The Case Study folder contains all the files the instructor
will use during the lessons. The Exercises folder will contain the files that are required for the lab
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exercises. In each of these folders there is a Finished folder containing the files in their completed
state.

Technology Database for this course

This course was designed to be used with the default technology database that is installed with a
new installation of CAMWorks. If a different technology database is used, some of the resulting
toolpaths might be different from the manual.

Your instructor can provide you with a default technology database if necessary.
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Introduction - CAMWorks Swiss Turn Basics

Introduction — CAMWorks Swiss Turn Basics

Upon successful completion of this lesson, you will be able to:

= Loadthe CAMWorks Add-in.
= |dentify the elements of the CAMWorks User Interface.
= Understand the basics of Swiss Turn Machining
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Introduction - CAMWorks Swiss Turn Basics

What 1s CAMWorks?
CAMWorks is a fully integrated, knowledge-based technology that allows you to create toolpaths
and generate NC Code.

Fully integrated with SOLIDWORKS/CAMWorks Solids
CAMWorks is fully integrated into SOLIDWORKS and works within the SOLIDWORKS environment.
As aresult of this integration, you can:

= Use the same user interface (Windows) for design and CAM.

CAMWorks converts the "design view" of parts in SOLIDWORKS to a "manufacturing view".
The SOLIDWORKS FeatureManager Design tree shows the design tree. The CAMWorks
Feature and Operation trees show the manufacturing view for the same part.

=  Use the same partfile for storing the design and the machining information (machinable
features, operations, and toolpaths). For a list of compatible and supported part/assembly
file formats, read the topic: Supported File Formats.

= Eliminate file transfers using time-consuming standard file formats such as IGES, SAT and
Parasolid. The IGES and SAT file formats are a close approximation of the part within a
tolerance and as such are prone to errors.

= Generate toolpaths on the actual SOLIDWORKS part, not on an imported approximation.

= Generate toolpaths that are associative with SOLIDWORKS. This means that if the design
model is changed, the toolpaths are changed automatically with minimal user intervention.

Feature-based
Machining is done on features such as holes, pockets, and bosses.

Knowledge-based

A Technology Database (TechDB) allows you to capture your facility's manufacturing knowledge
and apply this information to further automate the NC programming process. The Technology
database also encourages facility-wide consistency and rules-based manufacturing.

Associative
Within limits, if the part changes, the features and toolpaths reflect the change.

CAMWorks Add-in
To use CAMWorks, it must be activated using Tools, Add-Ins. Click both Active Add-ins and Start
Up for CAMWorks 2026 and click OK.
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Add-Ins X

Last Load
Time

Active Add-ins Start Up

=l SOLIDWORKS Premium Add-ins
[ S Circuitworks

() %g FeatureWorks

O @ SOLIDWORKS MED

O %} soupworks utiities

n

n

=l SOLIDWORKS Add-ins

[ % 3DEXPERIENCE Exchange
() @ 3DEXPERIENCE Marketplace
() Autotrace

[l SOLIDWORKS CAM 2025
O SOLIDWORKS Composer

3s

25

<15

El Partner Gold Add-ins
-] CAMWorks 2026

6s

=l Partner Solution Add-ins

OK Cancel

To turn on the CAMWorks Add-in:

Menu bar: Options'i:‘i5 7, Add-ins, CAMWorks 2026
CommandManager: SOLIDWORKS Add-ins > CAMWorks 2026
Menu: Tools, Add-Ins, CAMWorks 2026

User interface
CAMWorks User Interface is an extension to the SOLIDWORKS native Windows interface and
behaves in much the same way. Here is a list of the important parts of the interface:

SOLIDWORKS Feature Manager Design Tree — Displays all the features of the part or
assembly file in SOLIDWORKS.

CAMWorks Feature Tree — Displays the machinable features and setups of the part or
assembly.

CAMWorks Operations Tree — Displays the machining operations of the part or assembly.
CAMWorks Tool Tree — Show the tool crib, or list of available tools in the part or assembly
file.

CAMWorks CommandManager Tool bar — Contains easy access to the CAMWorks
commands.

CAMWorks Pull Down Menu - Provides access to the CAMWorks commands.
CAMWorks Message Window - Reports on what processes have occurred.
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What is Swiss Turn Machining?

Swiss turn machining, also known as Swiss screw machining or sliding headstock turning, is a high-
precision CNC machining process specifically designed for producing small, complex, and
intricate parts with extremely tight tolerances. It was originally developed in Switzerland in the 19th
century for the watchmaking industry, which required miniature components with exceptional
accuracy.

How it Works
The fundamental difference between Swiss turning and conventional turning lies in how the raw
material (typically bar stock) is supported and moved during the machining process.

Sliding Headstock

Unlike conventional lathes, the workpiece in a Swiss turn machine is held in a collet and moves
linearly along the Z-Axis (Sliding Headstock) while being supported by a guide bushing. This
minimizes deflection, enabling high precision for long, slender parts.

Guide Bushing

The guide bushing provides support to the bar stock directly at the point of cutting, minimizing
deflection and vibration. This allows for extremely accurate cuts, even on long and slender parts
with high length-to-diameter ratios (up to 20:1 or more).

Stationary Tools

The cutting tools themselves remain largely stationary, positioned very close to the guide bushing.
As the bar stock is fed through the bushing, the tools engage the material to perform various
operations.
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Stationary Tools

Sliding Headstock

Guide Bushing Sub Spindle

Simultaneous Operations

Modern CNC Swiss machines often feature multiple axes (up to 13) and can have several tooling
stations, including a main spindle and a sub-spindle. This enables them to perform multiple
operations simultaneously, such as turning, milling, drilling, threading, and even laser cutting, all in
a single setup. This significantly reduces cycle times and eliminates the need for secondary
operations.

Advantages of Swiss Turn Machining
Swiss turn machining offers several key advantages, particularly for specific types of parts and
production needs:

Exceptional Precision and Tight Tolerances: The primary benefit is the ability to achieve
extremely high precision, often with tolerances as tight as £0.0001 inches. The guide
bushing support virtually eliminates part deflection, leading to superior accuracy and
repeatability.

Ideal for Small, Complex, and Slender Parts: It excels at manufacturing miniature
components, parts with intricate geometries, and long, thin shafts or pins that would be
prone to whipping or bending on a conventional lathe.

Reduced Cycle Times: By performing multiple operations concurrently in a single setup,
Swiss machines drastically reduce overall production time, especially for complex parts.
High-Volume Production: With automatic bar feeders and the ability to run unattended for
extended periods, Swiss turning is highly efficient for large production runs.

Excellent Surface Finishes: The rigid support and precise cutting lead to very smooth
surface finishes, often eliminating the need for post-machining finishing processes.
Versatility in Materials: Swiss machines can effectively process a wide range of materials,
including various metals (aluminum, titanium, stainless steel, brass, copper, nickel alloys,
carbon steel) and even plastics.

Applications
Due to its precision and efficiency, Swiss turn machining is indispensable in industries where the
highest standards are required for small, intricate components. Common applications include:
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o Medical Devices: Surgical screws, implants, dental instruments, and other miniature
medical components requiring biocompatible materials and strict tolerances.

e Aerospace: Lightweight, high-precision components for aircraft engines, hydraulic
systems, and communication equipment.

e Electronics: Connectors, pins, shafts, and other tiny parts for consumer electronics and
industrial applications.

e Automotive: Fuel injector components, valve parts, and sensors.

o Watchmaking: Gears, pins, and other intricate parts for timepieces, a nod to the origin of
the technology.

e Firearms: Firing pins, bolts, and triggers.

e Musical Instruments: Slender and detailed parts for woodwind and brass instruments.

Swiss turn machining has revolutionized the manufacturing of micro-components, allowing for the
creation of smaller, lighter, and more efficient parts across a multitude of critical industries.
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Lesson 1 — CAMWorks Swiss Turn Workflow and User

Interface
Upon successful completion of this lesson, you will be able to:

= Describe the process for creating and post processing toolpath for 3D models in
SOLIDWORKS.

= Define the machine.

= Define the stock.

= Define a coordinate system.

= Describe methods for creating machinable features.

= Create milling and tuning operations

=  Generate toolpath

= Simulate toolpaths.

= Post process toolpaths
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Lesson 1

— CAMWorks Swiss Turn Workflow and User Interface

Process overview
With CAMWorks, we can create toolpaths through automated and interactive methods. Using the
knowledgebase that can be captured in the Technology database, toolpaths can be automatically
inserted based on the features.

Here is the process we use to generate toolpaths in CAMWorks for Swiss Turn Machining:

1. Model the partin SOLIDWORKS or CAMWorks Solids.
2. Selectthe CAMWorks Feature Tree.
3. Define Machine Controller Parameters.
4. Define Stock.
5. Define Machinable Features.
6. Define Tools available.
7. Generate Operations.
8. Adjust Operation Parameters as required.
9. Generate toolpath.
10. Sort operations using the Sync Manager.
11. Simulate toolpath.
12. Post process.
13. Transmit the file to CNC.
( ) Define Sort operations
Start > Machinable > using the Sync
Features Manager
A 4 J‘
Model partin A 4
SOLIDWORKS or
Import part Define Tools Simulate toolpaths
A 4 A 4
Select No Are
Generate -
Ipaths
CAMWorks Operations correct?
Feature Tree
A 4 h 4
Define machine Adjust operation
controller parameters as [€ Post process
parameters required
h 4 W Y
Transmit file to
Define Stock Generate toolpath CNC
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Case Study — Generate Toolpaths and NC Code

In this Case study, we will use the process described above to create milling and turning toolpaths
and generate NC code on a SOLIDWORKS part file. This case study uses an existing SOLIDWORKS
part file.

The CAMWorks menus discussed earlier will only become available when a part file is open in
SOLIDWORKS.

1. Open Part.
a. Openthe part LESSON_ 01.SLDPRT in the...\Lesson_017\ folder.
2. Selectthe CAMWorks Tabs.
a. Clickon CAMWorks 2026 CommandManager tab and the CAMWorks Feature
Tree tab.

i 5
7S SOLIDWORKS ~ File Edit View Insert Tools Window # @ - -H- & -9 - -S| 8 £ v L. Bsearchcommanas Q- @ @ - B O X

Coordinate System U i =
w5 i g M E & N
Define & stocem Extract 2.5 Axis Hole  3AxisMill  Multiaxis
Machine OCK DIy el Machinable Mill Machining Operations Mill
4 Features o 0 o
Setup % A

— 2
Features | Sketch | Surfaces | Evaluate | SOLIDWORKS Add-Ins | CAMWorks 2026-WorkFlow|| CAMWorks 2026 \I PHAPB-B-v- -3

S ER[¢[S|H[E[H]
) [CAMWorks NC Manager,

i-ffa Configurations
X, Machine [Mill - Metric]
[ Stock Manager(6061-T6]
Ji> Coordinate System [Not Defined]
@ Recycle Bin

*Trimetric

[0 Model [ Motion Study 1|
{SOLIDWORKS Premium 2025 SP3.0 Editing Part &% MMGS &

CAMWorks Feature Tree

On the CAMWorks Feature tree we set the machining information for the model. Here, we setup the
environment for Swiss Turn machining. This includes setting the Machine, Stock, coordinate
system and tools used on the part. We start this by editing the machine definition and selecting a
Swiss turn machine.

Initially, the CAMWorks Feature Tree lists the CAMWorks NC Manager, Machine, Stock Manager,
Coordinate Systems and Recycle bin items. As you follow the steps to generate an NC program,
this tree expands to include Turn Setups, Mill Part Setups and their respective machinable
features.
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G ER|4|S|E|E[T
@ CAMWorks MC Manager
+l?@ Configurations
ﬂ:.ﬂ Machine [Gang and Backworking]
@y Stock Manager[6061-T6)

‘.t* Coordinate System

© %4 Main Spindle [User Defined]

‘,j Recycle Bin

Define Machine
The machine dialog has multiple tabs that define what machine, tools, and post processor will be
used to machine the part.

To access the Machine dialog:
=  CommandManager: CAMWorks 2026 > Define Machine
I]'.EE

Define
Machine

Define Machine
Define or Edit machine parameters.

=  CAMWorks Feature Tree: Right-click CAMWorks NC Manager and select Define Machine

: [
= Toolbar: Define Machine
=  CAMWorks Feature tree: Double click the Machine item.

3. Define Machine
a. Double click on the Machine item in the CAMWorks Feature Tree to open the

Machine dialog.

G BB ¢4 @ EET

@ CAMWorks NC Manager
+LE@ Configurations
--E. Machine [Mill - Metric]
.[[F) Stock Manager[6061-T6]

-} Coordinate System [Not Defined]

Click on the Machine tab.

In the Available machines box, under Mill-Turn/Multi-Function Lathe, highlight
Gang and Backworking under the Swiss Turn Machines area and then click the
Select button.
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d. UnderAc

Machine

Available machines

Tum Single Tumet - Me
Tum Dual Tumet - Met
Tum Mutti Tumet - Met
gl Mill-Tum/ Mutti-Function L
: Mill Tum Machines
Mill-Tum Single Tu
Mill-Tum Dual Tur
Mill-Turm Multi Tumr
B gl Swiss Tum Machines
Gang and Backwe
Gang, End and Ba
Gang, Tumet and |
=+{Z Wire EDM Machines

o Wire EDM - metric

Select

Machine type : Mill-Tum

Mumber of axis :

Max. spindle speed - Main : 5000.00pm
Sub : 5000.00pm
Live spindle (Rear 1) : 5000.00pm
Live spindle (Front 1) : -
Live spindle (Rear 2) : 5000.00mpm

Live spindle (Front 2) : -
Sub-spindle support :

Machine duty : Medium duty

Machine name : Gang and Backworki

Machine ID : Gang and Backwaorkil

Max. feedrate : 12000.00mm./min

SAMPLE_GANG_BACKWORKING

Machine

tive machine, set the Simulation machine to

Active machine
Machine name :

Machine ID :

Machine duty :

Machine type :

Number of axis :

Max. feedrate :

Max. spindle speed - Main
Sub :

Live spindle (Rear 1) :

Use sub-spindle
Simulation machine :

Simulation controller

Gang and Backworking

Gang and Backworking Swiss Tum

Medium duty e

Mill-Tum

12000.00mm./min

: 5000.00pm

5000.00rpm
5000.00rpm

Live spindle {Frort 1) : -

SAMPLE_GANG_BACKWORKING ~

: APTONLY w

This sets the machine that is used for Machine simulation and Machine Aware visualization.

e.
f.

Click on the Tool Crib tab
Ensure that the Active tool crib for Turret: Rear 1is Gangslide GB (Metric) and for

Turret: Rear is Backworking GB (Metric) respectively.
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Lesson 1 - CAMWorks Swiss Turn Workflow and User Interface

Tool Crib

Tool Crib

Tool erb Tool crb
Active tool crib : Gangslide 1 Tumet © Rear 1 w Active tool crib : Backworking 1 Tumet ©  Rear 2 o
Moves In Z Axis Moves In Z Axis
Usage| Stn. No.| Tool Type| 1D Comment Dia. (mm) Usage| 5tn. No.| Tool Type| 1D Comment Dia. (mm) | Rad
1 1 Groove 240|CTPS15FR HOLDER 0 I 2 41 Diamond  [207 |VCMT 070204 BORE BAR 3.97 0.4 I
4 2 Diamend 237 |DCGT 117304 TURN HOLDER 9.53 42 |Flat End 7 |4MM CRB 2FL 14 LOC 4 0
3 Diamend  [238 |DCNT 11T302 TURN HOLDER 9.53 4 43 |Diamond  |247 [WVCMT 070204 BORE BAR 3.97 0.4
2 £ Groove 231 |GTNX32150 T01 OD HOLDER 0 44 |Center Dril |9 (6MM X S0DEG CRB SPOT DRILL |8 0
5 Groove 229 |GTMH32 105RGX OD HOLDER 0 45 |Bore -1
L] Thread 232 | CSVT11FRPS0-0354 TURN HOLDER | 0
7 Center Drill {1 3MM X 60DEG HS5 CENTERDRILL |3
8 Bore -1
3 9 Flat End 11 [6MM CRB 4FL 15 LOC L]
3 10 Flat End & |4MN CRB 4FL & LOC 4
21 Center Drill 4 |6MM X 60DEG HSS CENTERDRILL |6
Add Tool.. Edit Toal... Remove Tool Update Toal Save Tool Crib.. Add Toal... Edit Toal... Remove Tool Update Toal Save Tool Crib...
() Tool crib has sub stations (O] Tool crib has sub stations
B Toal crib priority 8 Tool crib priorty
[[J Use tool crib tools only [ Use tool crib tools only
@ Do not create new tool stations 8 Do not create new tool stations
B Allow Duplicate Station Numbers @ Allow Duplicate Station Numbers
Awvailable tool cribs Available tool cribs
Gangslide GB (M Select Gangslide GB (M Select
Backworking GB | Backworking GB |
End Working GB Name : Gangslide GB (Metric) End Working GB MName :  Backworking GB (Metric)
eeeotial AT N e ectias AT
No. of stations : 14 No. of stations : 5

g. Clickonthe Post Processor tab.

h. Forthe Active Post processor, select SW_GANG_BACK TUTORIAL FANUC
from the list of available post processors in the
C:\CAMWorksData\CAMWorks2026x64\posts\ directory.

Post Processor

Active post processor :
CACAMWorksData'CAMWork s 2026x 64 \posts'SW_GANG_BACK_TUTORIAL_FANUC

Available
CHCAMWorksData \CAMWorks2026x64 \posts\SW_GANG_BACK_TUTORIAL_FANUC

MT2AXIS-SIEMENS-TUTORIAL Browse...
MT2AXIS-TUTORIAL

MT4AXIS-TUTORIAL Select

MTEAXIS-TUTORIAL

SW_GANG_BACK_TUTORIAL_FANUC [JAPTCL

SW_GANG_END_BACK_TUTORIAL_FANUC

[C) Do not show license expired post processars

i. Click on the Fixture tab.
j. Setthe Main and Sub Spindle collets to the TF 30 Collet.
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Fixture:

Main Spindle Information
Shape :  Collet
MName : TF 30
Description :  Max stock dia 25.40
@ Guide Bushing : TD255
Initial collet rechuck Z : 150mm =

h

~

k. Inthe Collet Parameters, uncheck the Collet Housing Parameters check box.

Collet Parameter : [Main Spindle]

Collet Management
Type/Style :
[Active] 5C w

Available Collets :

[Active] TF 30 i 4
Mame:
TF 30 | M

g

Stock Diameter (1D} :
Max Diameter (OD] :
Mose Diameter:
Face Diameter:
Taper Length : [ 0.1mm

Extensi

Collet Parameters

ength:

erall Length :

[ collet Housing Parameters

«

l. Do the same to the Sub Spindle Information.

m. Editthe Guide Bushing.
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Fixture

Main Spindle Information

Shape : Collet v
Name : TF 154530 4
Description :  None
B Has sliding head =
@ GuideBushing : TD255 Vd
Initial collet rechuck Z : 100mm =
Sub Spindle Information
Shape : Collet v
Name : TF 15 4630 Vd

Description :  None

Distance (D) :  300mm =

Frort of the fisture face

n. Under Guide Bushing Management, select P2553D from the Available Guide
Bushing list.

Guide Bushing
v X

»

Guide Bushing Management
Available Guide Bushing :

P2553D v R
Mame:
[P2ss3D | [

0. Setthe Initial collet rechuck Z: to 150mm.

Fixture

Main Spindle Information

Shape :  Collet ~
Name : TF30 V4
Description :  Max stock dia 25.40
@ Has sliding head =
@ Guide Bushing : P2553D Vd

Initial collet rechuck Z : 150mm =

p. Click OK.

Define Stock
The stock in the material from which the part will be machined.
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The default stock shape for Mill/Turn and Swiss Turn parts in the smallest cylinder (Round Bar
Stock) that the part will fit into along the Z axis. This is most likely not the size of the actual stock
you will be using. You can change the stock definition by offsetting the Bar stock parameters from
the part. Other options to define the stock shape include defining the stock from a revolved sketch,
a 2d WIP file, an STL file, or a part file.

To Access the Stock Manager:

= CommandManager: CAMWorks 2026> Stock Manager

|@ Stock Manager

Stock Manager
Define or edit stocks.

= Toolbar: Stock Manager@
=  CAMWorks Feature Tree: Right Click the Stock Manager item and select Edit Definition
=  CAMWorks Feature Tree: Double-click the Stock Manager item

4. Define Stock
a. Double-click on the Stock Manager in the CAMWorks Feature Tree.

b. Setthe Stock type to Round Bar Stock.

c. Under Bar stock parameters, set the Outside Diameter to 25mm.

d. Under Offset Parameters, set the Front Face of Stock Offset to Imm.
e. Setthe Back Face of Stock Offset to Smm.
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Stock Manager
v X
Material : 6061-T6 ¥
Stock type ]

9o e o

Strategy:
Solid e

Bar stock parameters

&l [25mm |E
[k [omm [
[29.5mm |E
E] [285mm |E

Min EBar Stock

»

Offset Parameters :

s
@H Tmm | =
@ | 1mm | =
[SJEX |5

Associate offset parameters for rebuild

Load default Set as default

f. Click OK.

Define Tools

Selecting tools for a Swiss Turn machining project, especially considering the limited tool positions
and orientations, is a highly strategic and often challenging aspect of programming and setup.
Unlike conventional lathes where a turret can have many tool stations, Swiss machines often have
a more compact tooling zone, requiring careful planning to maximize efficiency and part quality.

Understanding the Constraints of Swiss Tooling:

o Gang-Type Tooling: Many Swiss machines utilize a "gang-type" tool post, where tools are
mounted in a linear arrangement on a slide. This means tools are generally fixed in their X
and Z positions relative to each other, and their cutting edges are oriented for specific
operations (e.g., OD turning, ID drilling). The number of positions is finite.

o Limited Work Envelope: The cutting zone in a Swiss machine is very close to the guide
bushing, which provides supreme rigidity. While this is a huge advantage for slender parts,
it also means there's a confined space for tools to operate without collision.

o Live Tooling Positions (if applicable): While Swiss machines are known for their gang
slides, many modern machines also incorporate live tooling (rotary tools for milling, drilling
off-center, etc.). These live tools are typically mounted in specific positions (axial or radial)
and may have limitations on the size of the tool and the length of its reach. Some advanced
machines feature a B-axis or even a Y-axis on the live tool block, offering more flexibility,
but still within defined limits.
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e Sub-Spindle Operations: The sub-spindle allows for back-side machining, but the tools
used for these operations are distinct and located in different physical positions than the
main spindle tools.

¢ Simultaneous Machining: The ability to perform simultaneous operations (e.g., turning on
the main spindle while drilling on the sub-spindle) is a core advantage of Swiss machines,
but it dramatically increases the complexity of tool selection and collision avoidance.

For this example, the following stations are available on the machine we are programing:

Tools 1-6: These are static turn tools for Face, OD Turning, OD Grooving, and Threading. Typically,
Tool station 1 is dedicated to the cut-off tool so Tools 2 through 6 will be used for turning external
geometry.

Tools 7 -10: These are live tools for machining milling features on the OD of the part.
Tools 21 - 24: These are live and statics tool for machining features on the face and ID of the part

Tools 41 - 45: These are live and static tools for machining features on the backside of the part
after it has been transferred to the sub spindle.

Other machines will have different sets of tools stations and orientations available.

5. Define Tools
a. Clickonthe CAMWorks Tool Tree tab.
b. Examine the tools available
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@ CAMWorks NC Manager

-g:.l Machine [Gang and Backworking]

-* Gangslide 1[Rear 1(Gang Slide]]

= Tum OD (T01-T08)
..... B T01-15Groove
..... B 02 - 0.4x55° Diamond
..... B 103 - 0.2¢55" Diamond
..... F T04 - 2 Groove
..... y T05 - 1.5 Groove
..... B 06 - 0.03x60° Thread
—-[ Live OD (TO7-T10)
..... '9' TO7 - 3MM X 60DEG Center Drill

..... T 09 - 6 Flat End

..... T T10- 4Flat End

=-[3 Live Face (T21-T24)

..... T 121 - 6MM X 60DEG Center Drill
..... T 122 - 5x118° Drill

..... B 123 - 0.4¢35° Diamond

—--* Backworking 1[Rear 2(Backworking)]
=-[ Live Face (T41-T45)

..... B 741 - 0.4¢35° Diamond

..... T T42- 4Flat End

..... B 743 - 0.4¢35° Diamond

..... T T4 - 6MM X 90DEG Center Drill

For now, the tools defined in the current sets of tool cribs are what we are going to use for this part.

Define Machinable features

In CAMWorks, machining is done on machinable features. These features are defined either
interactively, through Interactive Feature Recognition (IFR), or automatically using Automatic
Feature recognition, or AFR.

To access Extract Machinable Feature command:

=  CommandManager: CAMWorks 2026 > Extract Machinable Features

ol

Extract
Machinable
Features

Extract Machinable Features

Autornatically generate machinable features from the
solid model part.

= Menu: Tools, CAMWorks, Extract Machinable Feature

= Toolbar: Extract Machinable Features @
= CAMWorks Feature tree: Right-click on CAMWorks NC Manager and select Extract
Machinable Feature
= Interactive Feature Recognition (IFR)
AFR cannot recognize every feature on complex parts and does not recognize some types of
features. To machine these areas, you need to define features interactively using the New
2.5 Axis Feature command.
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We will start by defining the features to be defined from running AFR in the CAMWorks Options to
define features more optimally for Swiss-Turn machining.

One of the operations we want to do is after the part is cut off and transferred to the sub-spindle,
there should be an extra facing operation to finish the face.

6. Set AFR options.
a. Right-click on CAMWorks NC Manager and select Options.
b. Click onthe Turn Features tab.
c. Under Feature types in the Extract Machinable Features area check on the
following options:

Tum Features

Reset Al
Faceting

Spline deviation : 0. 01mm

Extract Machinable Features

Method :  Revolved Section e

Feature types
8 Profie OD
8 Profile 1D
8 Face Feature
8 Groove Feature
B Cut Off

8 Bar Stock

() Cther Stock Types
8 Face Feature (Sub Spindle)

[T View system defautts Applyto - All Possible ~

d. Go tothe Mill Features tab and ensure that the only feature types selected are
Holes, Non holes, and Boss.

Mill Features

Extract machinable features

Method :  MfgView ~
Feature types Remove on rebuild
B Holes Holes
@ Non holes Non holes
@ Boss Bo:
() Face
|_| Part perimeter Part perimeter options

(] Tapered &fileted cket type

|__| Multi surface pockets

|_| Curve features for chamfering Local features

Hole recognition options © Smart pick

Max diameter :  1000mm () Adjacent faces

alv |4l

Min included angle :  360deg Curve feature options

(] Condense split holes Max face angle © 15deq

8 Recoanize counterbore holes

Planar edges only
8 Extend holes to the stock

8 Create feature groups

() Check accessibility for through features

e. Click OK.
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7. Extract Machinable Features.
a. Click Extract Machinable Feature from the CAMWorks CommandManager toolbar.

el

Extract
Machinable
Features

8. Examine the Results.
a. Click onthe CAMWorks Feature Tree to see the features that were defined.
@ CAMWorks NC Manager

+LE@ Configurations

gnl Machine [Gang and Backworking]
----- @y Stock Manager[6061-T6]

-} Coordinate System

L, Main Spindle [User Defined]
L, Sub Spindle [User Defined]
=1~ Turn Setupl

m:( Face Featurel [Swiss Turn]
ms 0D Featurel [Swiss Turn]

ﬂ:ﬂ Groove Rectangular OD1 [Swiss Turn]
E |0 Featurel [Swiss Turn]

E CutOff Featurel [Swiss Turn]
m:( Face Feature2 [Swiss Turn]

2 Mill Part Setup3

-- Irregular Pocket [Swiss Turn]
i Mill Part Setupd

-- Irreqular Pocket2 [Swiss Turn]
2 Mill Part Setup3

-- Irregular Pocket3 [Swiss Turn]
‘- Recycle Bin

9. Interactively define additional features.
a. CRTL+Drag and drop on OD Feature1 to copy it.
CRTL+Drag and drop on ID Feature1 to copy it.

c. Rename OD Feature1 - Copy to OD Feature2.

d. Rename ID Feature1 - Copy to ID Feature2.

e. Right-click on OD Feature2 and select Parameters from the list.
Edit Definition...
Parameters...

Dl Generate Operation Plan

[:.‘J Turn Feature...

f. Setthe Spindle attribute to Sub Spindle.
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OD Profile Parameters ? X

Preview
Length (L} : 30mm

Maximum dia. (D1} : 24mm ¥ A
Minimum dia. (D2} : 20mm R ‘
Finish radius (R} : Omm ///////// i
Max. back angle (A} : 45deg D1 |

Designation: GEMERIC OD

Thread type: UNC

Type: OD
Browse...
Strategy :  Swiss turn st

Strategy description:  Rough & Finish Swiss Turn Ops

Spindle attribute :  Sub spindle -

g. Do the same for ID Feature2.

Generally, in Swiss-turn machining, after the initial facing operations, we process the ID operations
before the OD operations. To better facilitate this, it can be easier to reorder the features in the
CAMWorks Features tree so that after the Face feature, the ID feature is next, and then the OD
features.

h. Re-order the turn features so that the ID Features are directly after the Face
Features on both main and sub spindles.
@ CAMWorks NC Manager

[]--% Configurations

fut Machine [Gang and Backworking]
----- &y Stock Manager[6061-Ta]
Coordinate System

u-'-o Main Spindle [User Defined]
r_-'-o Sub Spindle [User Defined]

(=" _Turn Setupl
m:( Face Featurel [Swiss Turn]

- |0 Featurel [Swiss Turn] -

% 0D Featurel [Swiss Turn] Ma n Splndle
-JHl Groove Rectangular OD1 [Swiss Turn]
.= CutOff Featurel [Swiss Turn

m:( Face Feature? [Swiss Turn]
E |0 Feature? [Swiss Turn] Sub Sp"‘]dle
ms 0D Feature? [Swiss turn]
Mill Part Setup3

Irreqular Pocket [Swiss Turn]
-2 Mill Part Setupd

Irreqular Pocket2 [Swiss Turn]
-2 Mill Part Setup3

Irregular Pocket3 [Swiss Turn]
.4 Recycle Bin

=

Generate Operations
The next step is to generate he operations for this part. This is done using the Generate Operation
plan command on the CAMWorks Command manager
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Bl

Generate
Operation
Plan

In the CAMWorks Feature tree, we can see that the strategy is set to [Swiss Turn]. This strategy for
all the features has been selected automatically because of the Swiss turn machine type being
selected earlier. With this strategy type selected, the operations that generates from the Generate
Operation Plan command will be better optimized from Swiss Turn machining. This includes
parameters such as tool selection, start and end point for the toolpath, etc.

Additional operations can be defined later.

10. Generate Operations

a. Runthe Generate operation plan command on the CAMWorks Command Manager
toolbar.

E
@ CAMWorks NC Manager

+erB Configurations
-gu Machine [Gang and Backworking - Metric]
----- @ Stock Manager[6061-T6]
----I_'.. Coordinate System
: ,.'- Main Spindle [User Defined]
,.'- Sub Spindle [User Defined]
=" Turn Setup1 [Turn OpSetup1]

+ﬂ]jf Face Rough1[T02 - 0.4x535° Diamond][Rear 1]
+-j} Face Finish1[T02 - 0.4x55° Diamond][Rear 1]
+? Drill1[T22 - 5x118° Drill][Rear 1]

+E Bore Rough1[T23 - 0.4x35° Diamend][Rear 1]
+%| Bore Finish1[T23 - 0.4x35° Diamond][Rear 1]
+E Turn Rough1[T02 - 0.4x55° Diamond][Rear 1]
+Tﬁ Turn Finish1[T02 - 0.4x 55" Diamond][Rear 1]
+ﬂU_J|] Groove Rough1[T04 - 2 Groove][Rear 1]
+1]E_l|] Groove Finish1[T04 - 2 Groove][Rear 1]
w0 Cut OFF1[TO1 - 1.5 Groovel][Rear 1]
=4 Mill Part Setup3 [Group1]
+ﬂ£{| Rough Mill1[T10 - 4 Flat End][Rear 1]
+lE| Contour Mill1[T09 - & Flat End][Rear 1]
=% Mill Part Setup4 [Group2]
+ﬂ£{| Rough Mill2[T10 - 4 Flat End][Rear 1]
+lE| Contour Mill2[T0S - 6 Flat End][Rear 1]
=& Mill Part Setup5 [Group3]
+ﬂ£{| Rough Mill3[T10 - 4 Flat End][Rear 1]
+{E‘ Contour Mill3[T09 - & Flat End][Rear 1]
—-"u Turn Setup1 [Turn OpSetup2] [SUB2]

+{]]jf Face Rough?2[T43 - 0.4x35° Diamond][Rear 2]
w1} Face Finish2[T43 - 0.4x35° Diamond][Rear 2]
+E Bore Rough2[T41 - 0.4x35° Diamond][Rear 2]
+%| Bore Finish2[T41 - 0.4x35° Diamend][Rear 2]
+E Turn Rough2[T43 - 0.4x35° Diamond][Rear 2]
+1TE' Turn Finish2[T43 - 0.4x 35" Diamond][Rear 2]
----- &) RecycleBin

Define the sub-spindle transfer/cutoff operation
After the Milling and Tuning operations are completed on the main spindle, the part will need to be
separated from the barstock using a cutoff operation and transferred to the sub spindle to cut the

back side of the part. Typically, the following steps occur as the part is cut off and transferred to the
sub spindle:
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Turn and Milling operations finish.

Position the cutoff tool — The cutoff tool is moved into position for the cutoff operation.

Position the part/stock - the stock and part move in Z to the position of when it will be cut.

Sub Spindle rapids to clearance

Sub Spindle Feeds to grip position and clamps onto workpiece.
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Cut off operation -

Sub Spindle rapids home and machining operations continue on the sub spindle.

For this to happen, we need a separate turn setup for the Cut off operation so that it can be
reordered after the milling operations on the OD. We will then insert a sub spindle operation.

11. Insert a new Turn setup.
a. Right-click on Turn Setup1 and select Main Spindle Setup.
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[ |

Ej CAMWorks NC Manager
[]--% Configurations

..... @ Stock Manager[6061-T6]
L, Coordinate System

" [Turn Setup? [Turn OpSetup?
- ifft Face Rough1[T02 - 0.4x5
-{lj} Face Finish1[TOZ - 0.4x5]
-JE2 Drill1[T22 - 5x118° Drill][
(-}23 Bore Rough1[T23 - 0.4x3
[]--% Bore Finish1[T23 - 0.4x33
B
E
B
B

H-B Turn Rough1[T02 - 0.4x3|
Jﬂ_\E' Turn Finish1[T02 - 0.4x53
-gili] Groove Rough1[T04 - 2
£-i) Cut OFF1[TOT - 1.5 Groo

-2 Mill Part Setup3 [Group1]

Ly Rough Mill1[T0S - 6 Flat
B Contour Mill1[T02 - 6 Fl3
-2 Mill Part Setupd [Group2]

1y Rough Mill2[T0S - 6 Flat
B Contour Mill2[TDS - 6 Fl3
& Mill Part Setup3 [Group3]

Ly Rough Mill3[T0S - 6 Flat
lE‘ Contour Mill3[T0S - & Flg
=-"w Turn Setup? [Turn OpSetupd
7-J25 Bore Rough2[T41 - 0.4¢3
% Bore Finish2[T41 - 0.4x31
¥ Turn Rough2[T43 - 0.4x3
{i5 Turn Finish2[T43 - 0.4x3]
[t Face Rough2[T43 - 0.4x3
{l: Face Finish2[T43 - 0.4x33
&) Recycle Bin

gu Machine [Gang and Backworking]

1, Main Spindle [User Defined]
1, Sub Spindle [User Defined]

]
L)

R

Edit Definition...
Generate Toolpath

Turning Operations
Turn Groove Operations
Turn Bore Operations
SubSpindle Operation...
Post Operation...

Main Spindle Setup
Sub Spindle Setup
Generate Setup Sheets...

Properties...
Folder
Set View

Delete
Rename
Suppress
Hide

Expand ltems

Collapse ltems

b. Dragand drop Cut Off1 to the new Turn Setup.
Drag the new Turn Setup below the last Mill Part Setup.

C.
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[ ]

ﬂa CAMWorks NC Manager

[]--LE@ Configurations

g% Machine [Gang and Backworking]
----- @ Stock Manager6061-T6]

L, Coordinate System

L, Main Spindle [User Defined]
L'- Sub Spindle [User Defined]

- Turn Setupl [Turn OpSetupl]

[]--{[]jﬁ Face Rough1[T02 - 0.4x55° Diamond][Rear 1]
o-[of} Face Finish1[T02 - 0.4x55° Diamond][Rear 1]
j? Drill1[T22 - 5x118° Drill][Rear 1]

]--E Bore Rough1[T23 - 0.4x35° Diamond][Rear 1]
]--% Bore Finish1[T23 - 0.4x35° Diamond][Rear 1]
]E Turn Rough1[T02 - 0.4x35° Diamond][Rear 1]
]fﬁ Turn Finish1[T02 - 0.4x55% Diamond][Rear 1]
JﬂU_JIJ Groove Rough1[T04 - 2 Groove][Rear 1]
]--ﬂliu Groove Finish1[T04 - 2 Groove][Rear 1]
-8 Mill Part Setup3 [Group1]

ﬂéﬂ Rough Mill1[T10 - 4 Flat End][Rear 1]

{E‘ Contour Mill1[T0% - & Flat End][Rear 1]

148 Mill Part Setupd [Group2]

ﬂéﬂ Rough Mill2[T10 - 4 Flat End][Rear 1]

lE‘ Contour Mill2[T0% - & Flat End][Rear 1]

-8 Mill Part Setup5 [Group3]

ﬂéﬂ Rough Mill3[T10 - 4 Flat End][Rear 1]

{E‘ Contour Mill3[T0% - & Flat End][Rear 1]

=" Turn Setup1 [Turn OpSetup3]

{m Cut Off1[T01 - 1.5 Groove][Rear 1]

=-"u Turn Setup? [Turn OpSetup2] [SUB2]

{[_‘nf Face Rough2[T43 - 0.4x35° Diamond][Rear 2]
-[oi} Face Finish2[T43 - 0.4x35" Diamond][Rear 2]
E Bore Rough2[T41 - 0.4x35° Diamond][Rear 2]
: % Bore Finish2[T41 - 0.4x35° Diamond][Rear 2]
ﬂl:l Turn Rough2[T43 - 0.4x35° Diamond][Rear 2]
fﬁ’ Turn Finish2[T43 - 0.4x35° Diamond][Rear 2]
----- &) Recycle Bin

=
[E
£
[E
[E
[E
[E
£

12. Insert Sub-Spindle Operation.
a. Right-Click on the new Turn Setup1 and select Sub Spindle Operations.
b. Under the Available Templates, select Grab.

New Sub Spindle Operations
v X ™

Awvailable Templates

»

SrMo.  Available Templates
[MEW]

Grab and pull by Distance
Grab and pull

Grah

In Sub grab and pull
Standard transfer Sub To M...
Standard transfer

Sub Spindle Home

Lo e R o

c. Click OK.

As mentioned above, the cut off operation happens after the partis grabbed by the sub spindle. To
initialize this, the positioning of the cutoff tool and the sub spindle need to occur simultaneously
between the G-Code controlling the gang slide where the cutoff tool is and the Sub spindle.

This will launch the Sub Spindle operation Parameters for the Grab operation. The first step we will
do is associate this operation to the Cutoff feature.
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Associate to an operation (Checkbox Option)

This option is used to associate the Sub Spindle operation to another operation machined on the
Main Spindle.

Associating a Sub Spindle operation with another operation ensures that both these operations are
automatically synchronized in the CAMWorks Sync Manager. This functionality is especially useful
for synchronizing Cut Off operation with Sub Spindle operations when machining using Turn, Swiss
Turn, Mill-Turn or Multi-Function Lathe machines.

d. Check on the Associate to an operation checkbox.
e. Setthe Associated to: to Cut Off1.
f. Under Steps, set the Spindle Feed Move to 15mm from the Front face of the part.

Sub Spindle Parameters
v X
Parameters  Statistics  Posting
Name and Description ]

Name : Grab [

Thig will position to grab for a cutoff

u Associate to an operation

Associated to: | Cut Off1 -

Steps

»

Spindle Speed [ Main, Off ] E
Spindle Speed [ Sub, Off ]

Spindle Orient [ Main, C:0° ]

Spindle Orient [ Sub, C:0°]

Spindle Rapid [ Z:-201]

Spindle Feed [ Z:15, F:125.00]
Spindle Fixture Clamp [ Sub ]

Spindle Sync Tum mode [ Speed ]
Spindle Speed [ Main, CW, 5:1000.00 ]

Tumet : | Rear 2(Backworking)

Spindle Feed Move

»

© Absoluteto: | Front Face of Part w \'ﬁ

Clearance: 15mm

(D Incremental by pistance
Clearance: Omm

Feedrate: 125.00mm =

g. Click OK.
13. Re-Order operations
a. Reorder the operations under Turn Setup1[Turn OpSetup2][SUB2] so that the
Face operations are first, flowed by the Bore Operations, and then the OD
Operations.
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[ |

I} CAMWorks NC Manager
o {% Configurations

-ga¥ Machine [Gang and Backworking]

- Stock Manager[6061-T6]

=ik Coordinate System

1, Main Spindle [User Defined]

=----|t.. Sub Spindle [User Defined]

" Turn Setup1 [Turn OpSetup1]
+ {]]jf Face Rough1[T02 - 0.4x35° Diamend][Rear 1{Gang Slide]]
+{]]:|[ Face Finish1[T02 - 0.4x55" Diamend][Rear 1{Gang Slide)]
+§ Drill1[T22 - 5x118° Drill][Rear 1{Gang Slide)]
+E Bore Rough1[T23 - 0.4x35° Diamond][Rear 1(Gang Slide]]
+E| Bore Finish1[T23 - 0.4x35% Diamend][Rear 1{Gang Slide)]

+1fﬁ' Turn Finish1[T02 - 0.4x35" Diamond][Rear 1(Gang Slide)]
+ﬂﬂ[| Groove Rough1[T04 - 2 Groove][Rear 1{Gang Slide)]
& Mill Part Setup3 [Group1]
+1”@ Rough Mill1[T09 - & Flat End][Rear 1(Gang Slide)]
+{E‘ Contour MIll1[T09 - & Flat End][Rear 1(Gang Slide)]
& Mill Part Setupd [Group4]
+i”ﬂ Rough Mill2[T09 - & Flat End][Rear 1(Gang Slide)]
+{_'_|E|"| Contour Mill2[T09 - & Flat End][Rear 1(Gang Slide)]
-2 Mill Part Setup5 [Group3]
+1Uﬂ Rough Mill3[T09 - & Flat End][Rear 1{Gang Slide)]
+{_'_IE|"| Contour Mill3[T09 - & Flat End][Rear 1(Gang Slide)]
=+ "u Turn Setup1 [Turn OpSetup4]
¢ [l Cut OFFI[TOT - 1.5 Groove][Rear 1(Gang Slide)]
5w Tum Setupl [Turn OpSetup2] [SUB2]
+M Face Rough2[T43 - 0.4x35° Diamend][Rear 2(Backworking)]
+ﬂh[ Face Finish2[T43 - 0.4x35" Diamond][Rear 2{Backworking]]
+% Bore Rough2[T41 - 0.4x35° Diamend][Rear 2{Backworking)]
+% Bore Finish2[T41 - 0.4x35° Diamond][Rear 2(Backworking)]

& i Turn Finish2[T43 - 0.4x35" Diamond][Rear 2(Backworking)]
&) Recycle Bin

14. Generate toolpath
a. Generate the toolpaths.

Modify Operation Parameters

Under the Turn Setup for the operations on the sub-spindle, we can see that some of the
operations didn’t generate. This is because some of the previous operations have already removed
some of the stock material intended for these operations. For example, the Cut Off1 operation cuts
of the material at the stock.

We might want that operation to leave extra material so it can be faced off more accurately from
the back working tools while on the Sub Spindle.

We can go back and edit some of these operations earlier in the tree to ensure enough material is
left to machine. We will start with the Hole to machine sure that it machines deep enough.

15. Modify Operation Parameters.
a. Editthe operation Drilll.
b. Go to the Feature Options tab
c. Override the machining depth and enter 25mm for the Machining length.
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Feature Options

Features
Feature list
ID Feature1 ~
Parameters...
Add tip length (] 1.5mm
Machining length :  25mm E@
TechDB ID: 751

Click OK.

Edit Turn Rough1 and go to the Turn Rough tab.
Uncheck the Undercut checkbox.

Click OK.

Smro o

j. Click OK.

Tum Rough

Edit Turn Finish1 and go to the Turn Finish tab.
Uncheck the Undercut checkbox.

Tum Finish

Method :  Tuming w Method :  Tuming ~
Cut type Cut typs
) Radial cut Pattem : Sequential v
© Axial cut "] Reverse
[ User defined plunge angle OLayered
[ User defined plunge angle
Angle 1 270deg = = o
[[J Reverse Angle : 270deg =
(O Mior about centeriine Diameter:  25mm -
Length: 12mm =
Dwell : 0 =
[ Miror about centerine
Leftover WIP Leftower WIP
Canned cycle Generate @ Generate @
] Canned cycle output Machine:  Previous Leftover Machine:  Previous Leftover ..
Start point method ©  From WIP Alowance [0 Continuous B axis... g —
Start X Omm = Method :  Constant ~ Profile parameters Method : Congtant w
. Previous allowance :
SatZ: |Omm = % Radial (¥} : 0.5mm E 2mm % Radial () : gmm E
) First cut amourt : 2mm )
Profile parameters Al @ 0.5mm S il @) : Omm H
Max cut amourt © Zmm E
First cut amourt :  3mm E Variable allowance. 7 Varishie diowance 7
. Final cut amount : 2mm E
Max cut amourt : 3 E CNC compensation E CMC compensation
Sty le - Od:
Final cut amourt : 1mm E oof epin angle: : 060 O of
Step in amournt :
Stepin angle : Ddeg E Oon Gl Omm E Qon
Stepin amourt : Dmm = Program point Step out angle - 0deg E Program poirt
Step out angle : Ddeg = Osh Step out amount : Omm E Groove tool : By Orientation
— Groovetool : By Orientation arp comer
Step out amount © Dmm U O Und (7] Feature geometry
[ Shamp comer Gouge check
[ Undercut

k. Edit Cut Off1 and go to the Cut Offtab.

l.  Under Parameters, setthe Depth clearance to 7mm.

m. Under Allowance, set the Axial (Z) to 2mm.
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Cut OF

Parameters
Groove type | Constant

4

First peck amt. :  3mm
Sub. peck amt. : 3mm
Min. peck amount :  1mm

% peck amount :

ale| ae [a]u] [a]e] [a]s

Depth clearance ©  7mm

Comer Break
Comerbreak type ©  None

4

Chamfer length © gy

Chamfer angle : 15deq
Chamferext : gy

Work In Process

B Generate WIP

Radius : gmm
AMlowance

Ak AR AR A A

Stepover : Radial (X): Omm

Puial (Z): 2mm

40 4

n. Click OK.

Sync Manager

The order of operations and how the channels (Main and Sub Spindle, Gang Slide tools and Back
Working tools) communicate with each other is controlled in the Sync Manager. Generally, we want
operations performed on the main spindle and sub spindle to me placed at the top of the sync
manager and the transfer operation at the bottom.

CAMWarks Sync Manager X

Sync Manager  Time View

Syncing strategy Sync Manager View
[CJExpand E E
User defined ~ By operation By Turret
By turret B By Spindle =% 25| Be @ % uﬁ
Rear 1(Gang Slide) Rear 2(Backworking)
% |iffi Face Rouah 1021 i Face Rough2 [T43] -
E MF Face Finish1 [T02] NF Face Finish2 [T43] ;
Drilll [T221 Bore Rough2 [T411

I (& Bore Rouaht 1231 Bore Finish2 [T41] 3
E Bore Finish1 [T231 IS Turn Rouah2 [T431 g
L IS Turn Rough [T02] fi= Turn Finish2 [T43] -
r fig Turn Finish 1021
E ng_n Groove Rouah [T041

L Rough Mill1 [T09]
K % Contour Mill1 [T0S]
I [T Rouak Mil2 (Tos]
K ECOHIOU(M"\ZIWT
& I Rouak Milz (Tos]
£ E Contour Mill3 [T0S]
E \'q Cut Off1 - Tool chanae [TO11

5% 110001 = 110001
E fjy ceearr il E @ Sub Spindlel

5 10101 33 110101

Cancel Help

By doing this, it might raise concern about the movement of the sub spindle when the program is
first run. The Machine will know if there is any stock in the sub spindle for this first time through the
program and it won’t run those operations. Subsequent run-throughs of the program will machine
the operations on the sub spindle.

16. Launch the Sync Manager.
a. Move all the turning operations on the sub spindle to the top.
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CAMWorks Sync Manager X | | CAMWorks Sync Manager X
{Sync Mariager | Time View Syne Manager  Time View
Syncing strategy Sync Manager View Syncing strateay Sync Manager View
e =@ B =8
User defined v By operation By Turret === User defined v By operation By Turret =
By tunet [ By Spindie BRI Y= By turret E oy Spindle EAEHET: e e
ear 1(Gang Slide) Rear 2(Backworking) Rear 1(Gang Slide) Rear 2(Backworking)
b D Foce Rouant izt b b Foce Rouant ozt i Face Rouah2 1431 3
1 It Foce Finish 021 D Foce Finisht 11021 | Face Finish? [T43] 3
Dill1 1221 Drilll 1221 Bore Rouah2 1411
K g sore Rouan1 31 & 5 sore Rouan (1231 Bore Finish2 [T41] H
K |5 sore Finish1 1231 £ 15 sore Fimish1 1231 5 Tum Rouah2 (1431 H
E {5 Tum Rouah1 1021 E i Turn Rouah1 1021 i Turn Finish2 7431 Hi
B B Tum Finsh 1021 B D Turn Finish 1021
1y Groove Rouch Mo [ R A
Ly Rouah Milll 1091 Ly Rouah Mill1 17021
£ tﬁ Contour Milll [T091 £ @ Contour Mill1 (1081
& ) Rouh itz 091 & | Rouan iz 1091
K tﬁ Contour Mill2 [T09] S % Contour Mill2 [T081
£\ Rouah btz os1 1E Ty Rouah b3 (ot
£ B contour Mill [o9) £ (5 Contour Mit3 o3}
£ I Cut Off1 - Tool chanae [T011 £ -
5% 110001 110001 52110001
E g Cut Off1 [T01] B { Sub Spindlel E |3 % Sub Spindlel
3 110101 S amat 33 110100
Face RouahZ (7431 E |
| Face Finish? 1431 ;
Bore Rouah2 [T411 o
% Bore Finish2 [T41] H o
[ Turn Rouah? [123] ;
fliy Turn Finish (1431 4
Cancel Help Cancel Help

17. Simulate toolpath.
a. Simulate the toolpath.

Machine Aware Programing

Before we run the simulation to verify the toolpath, we can display the machine to better visualize
how the part and the tools will move during the machining. This can be shown using the Display
Components command from the CAMWorks CommandManager toolbar.

Dispilay
Components

Display Components
Display Machine Components
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This Command will enable the Display Components toolbar that allows us to show the machine
components. Here is how the current machine displays.

~d
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o

Click on the Display Components toolbar.

Click on the Display Machine Icon.

Check on the All Tools checkbox. This will display the tools loaded in their turret
stations on the machine.

Display Compone... ? *

|E=] & & |.AJITooI5

Run Simulation.
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f. Click OK.
18. Post Process.
a. Postprocess the G-Code.
b. Examine the code in the Mulit-Channel NC Viewer.

| Mulit-Channel NC Viewer

Aligned LESSON_01__H1

%

00001

(PART:LESSON 01_ MAIN)
(DATE : 4-8-2025)

( TIME : 05:44:45 )

(-MAIN-SPINDLE-PROGRAM-)
(-COLLET-RECHUCK.-)

(T0101 - CTPS15FR HOLDER )

(T0101 - CTPSISFR HOLDER )

(T0202 - DCGT 11T304 TURN HOLDER )
( T0404 - GTMX32150 T01 OD HOLDER )
( T0909 - 6MM CRE 4FL 19L0OC)
(T2222 - 5.0MM JOBBER DRILL )
(T2323 - VCMT 070204 BORE BAR )

#500 =01 (CUTOFF TOOL NUMBER)
#501 =12, (CUTOFF SHANK WIDTH)
#502 =1.5 (CUTOFF INSERT WIDTH )
#503 =6.99 (CUTOFF LAST X)

#504 = 32.75 (CUTOFF LAST_2)
#505 =5000 (CUTOFF SPEED RPM)
#506 =316 (CUTOFF SPEED SFPM)
#507 =09 (CUTOFF FEED FPR)

#508 =459.99 (CUTOFF FEED FPM)

|| G99 G97 GBO G40 G18

Aligned LESSON_01__H2

%

00002

(PART:LESSON 01__SUB)
(DATE :4-8-2025)

(TIME - 05:44:45 )

(-SUB-SPINDLE-PROGRAM-)
(-COLLET-RECHUCK-)

(T4141 - VCMT 070204 BORE BAR )
(T4343 - VCMT 070204 BORE BAR )

GOTO

G28 W0

G99 G97 GBO G40 G18

M5 (SUB SPINDLE STOP)

T2000 (SUB HOME + ALIGN WITH MAIN)

19. Save and Close the Part.

38|Page



Lesson 1 - CAMWorks Swiss Turn Workflow and User Interface

Lesson 2 — Programing a Part for Swiss-Turn Advanced
Options Part 1

Upon successful completion of this lesson, you will be able to:

= Understand how CAMWorks Virtual Machine is used in CAMWorks Swiss Turn Machining
= Understand the Following Machine Setup Parameters
=  Program with or without a Guide Bushing

= Understand the Coordinate System settings

= Understand how to define the Stock

= Setthe turn feature option

= Define Features

= Default Feature Strategies

= Define Operations

= Understand the Bar Break command.

= Run Simulation

= Post processing
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Case Study — Advanced Swiss Turn Part Programing Part 1
In this exercise we will apply the principles discussed in previous lessons to program a part file for
a Swiss turn machine. For this example, the machine used will be the 2-channel Gang and Back
Working sample machine that is already set up in the default Technology Database. As we showed
earlier, this machine has the following layout for the tools used:

We will use the CAMWorks Workflow discussed earlier to program the part.

1. Open Part.
a. Open the partfile LESSON_02.SLDPRT from the Lesson_02 folder.
2. Define the Machine.
a. Editthe machine definition and go to the Machine tab.
b. Selectthe Gang and Backworking machine under the Swiss Turn Machines area in
the Available machines area.
c. Click Select.

Define the Machine

CAMWorks Virtual Machine

At the bottom of the Machine tab there are settings for the Simulation machine. If a customized
simulation machine has been purchased and installed that machine will be available on the
Simulation machine dropdown list.

40|Page



Lesson 2 - Programing a Part for Swiss-Turn Advanced Options Part 1

Machine

Active machine
Machine name

Machine D

Max. spindle speed - Main

Machine duty :
Machine type
Number of axis :
Max. feedrate :

- 5000.0000pm
Sub :

Live spindle (Rear 1) :
Live spindle (Frort 1) :
Use sub-spindle :

Simulation machine :

Simulation controller :

: Gang and Backworking
: Gang and Backworking Swiss Tum

Medium duty
Mill-Tum

12000.0000mm./min

5000.0000pm
5000.0000pm

CITIZEN_L20_XIl

CITIZEN_L20_XIl
SAMPLE_GANG_BACKWORKING
SAMPLE_GANG_END_BACKWORKING

If the customized machine is set up to do so, running G-Code machine simulation will launch

SAMPLE_GANG_TURRET_BACK

CAMWorks Virtual Machine to simulate the G-Code.

& Semple_01.cpf - CAMWorks Virtual Machine [Premium version]

File Modify View Settings Simulation Functions Help

DEEHs &« 8-

Program on CH1 B Program on CH2

BB LT 2| BE|= e BB XC A E = s
> '@ ‘ N;J H;J N;ﬂ = > .@ ‘ Hi] NEJ ”i )]
File SAMPLE 01 - File: SAMPLE 01 >
Stack: SAMPLE_O1 ~ Stack: SAMPLE 01 “
3 175 M5 (MAIN SPINDLE STOF)
4 SS_TEST_PART_ 003 CW202¢ | | 176 N999
5 -2025) | 1 M53 (COOLANT OFF)
6 (TIME : 15:31:28) 178 M2
7 179 M99
8 (==~ TOOL LIST ------) 180
9 (T0101 - 6MM CRB 2FL 19 LOC) 181 52
10 (T0404 - DNMG 431 80DEG SQR HOLDE | 182 (PART : SWISS_TEST_PART_003_CW2026
1 (70404 - DNMG 431 80DEG SQRHOLDE | 183 (DATE: §-2-2025)
12 (70909 - 3MM CUT-OFF BLADE ) 184 (TIME: 15:31:28)
13 (72121 - 6MMX 6ODEG HSS CENTERDRI | 185
14 (72222 - 4.5MM JOBBER DRILL) 186 [ TOOLLIST -----—- )
15 187 (T3131 - CNMG 431 80DEG SQR HOLDEF
16 690 M52 M6 188 (T3232 - 6MM X 60DEG HSS CENTERDRI
7 Mo7 189 (T3333 - 4.5MM JOBBER DRILL)
18 G4U2 190
19 6502431 191 G99 GA4 (M15)
20 G020, 192 (FEED/REV. / SUB FEED/REV. / SUB COLLE
2 193 T3000
2 G610 104 G533 GOZ0.T0
3 195 G50 20.
24 N1 (MAIN - FACE FINISH 1) 19
25 ‘0400 (DNMG 431 80DEG SQR HOLDER) 7@ G610
26 D 65053500 (SET MAX RPM) 125
27 G96 $1=250 M2 (MAIN SPINDLE START) 199 b G610
8 GOX1927-6 T4 200 M98 H2. (SUB -- FACE FINISH 2) (THIS IS A
2@ 201 M98 H3. (SUB -- CENTER DRILL 2) (THIS IS
B vira 202 MO8 H4, (SUB -- DRILL 2) (THIS IS AMP 2)

203 M98 H100. (PART EJECT) (THIS IS AMP 2)

[& Program @ Breakpoints ¥ Tool calls

Kinematics structure  Program on CH1

[@ Program @ Breakpoints Y Tool calls

3

KWZKEDR DOmr» O —m— [ E
a [ <

CAMWorks will also use this machine when the Display Machine Components are enabled.
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7S SOLIDWORKS  File Edit View insen Tools Windaw a0b-F-H-8-=-

% I coordinate system o] B ® Eseomumopn [

('] @ v L. Bseachconmands Q-] @ @ - B O X

Define @ Stock M. Extract Generate Generate Simulate CLFil Post CAMWorks Turn
Machine ock Manager Machinable Operation Toolpath Toolpath ave CL e Pracess sync Operations
& sew . Features Plan Publish ShopFloor Manager . B .
Features | Sketch | Surfaces | Mesh Modeling | Data Migration | Evaluate | SOLIDWORKS Add-Ins | CAMWarks 2026 WorkFlow | CAMWorks 2026 | = x
S P PHAPE T v @ 0

G Bl 4 & X 7 Tool rtetebon. BO¥NLEFT
) CAMWorks NC Manager a0

-Jf Configurations Zpproach Type: Auto ;

L Machine [Gang and Backwarking] e a5 550mm pone. x
Stock Manager{6061-T6] Rapid toolpath ti me: 0.005

‘%(wdmm gy;em ! Faed toolpath length: 18 728mm & 8 ‘.Nl‘hm\s

A Fead toolpath time: 0.990
{2 Main Spindle [User Defined] Total laclpath |ength: 75 288 mm
I P Total loclpath time: 0535

“w Turn Setup1 [Turn OpSetup1]

Qi Face Rought[T02 - 0.4x35" Diamendi[Rear 1(Gang Slide)]
{ Face Finish1[T02 - 0.4x55° Diemend][Rear 1(Gang Slide)]
Drill1[T22 - 5x118° Drill[[Rear 1(Gang Slide)]

|5 Bore Rought[T23 - 0.4x35° Diamend[Rear 1(Gang Slide)]
(&-}25 Bore Finish1[T23 - 0.4x35" Diamend][Rear 1(Gang Slide]]
{5 Turn Rought[T02 - 0.4x55° Diamend][Rear 1(Gang Slide]]
Qi Turn Finish1[T02 - 045" Diamond]Rear 1(Gang Slide)]
&1+l Greove Rough[T04 - 2 Groove][Rear 1(Gang Slide]]

g Groove Finish1[T04 - 2 Groove][Rear 1{Gang Slide)]

& Mill Part Setup3 [Group1]

(&g Rough MiIl1[T10 - 4 Flat End][Rear 1(Gang Slide)]

[ Contour Milll[T09 - 6 Flat End][Rear 1(Gang Slide]]

& Mill Part Setup4 [Group2]

Rough Mill2[T0S - & Flat End][Rear 1(Gang Slide)]

[ Contour Mill2[T09 - 6 Flat Endl[Rear 1(Gang Slide]]

Mill Part Setup$ [Group3]

Rough Mill3[T03 - & Flat End][Rear 1(Gang Slide)]
Contour Mill3[T09 - 6 Flat End][Rear 1(Gang Slide]]

T Model [ Mofion Study 1|

|SOLIDWORKS Premium 2025 SP3.0 Editing Part &% MMGS - &

For this exercise, we will use the SAMPLE_GANG_BACKWORKING machine for the simulation
machine to visualize the machine using Machine Aware.

Under Simulation Machine, select SAMPLE GANG_BACKWORKING.
. Click onthe Tool Crib tab

Ensure that the Gangslide GB tool crib is used for the Rear 1 turret.
g. Also ensure that the Backworking GB tool crib is used for the Rear 2 turret.

Tool Crib Toal Crib

® O

—h

Tool eib Tool b
Active tool erib : Gangslide 1 Tumet :  Rear 1 ~ Active tool crib : Backworking 1 Tumet : | Rear 2 ~
Moves In Z Axis Moves In Z Axis
usage/| stn. No.| Tool Type| 1D Comment Dia. (mm) usage/ stn. No.| Tool Type| 1D Comment Dia. (mm) | Rad
1 1 Groove 240 |CTPS15FR HOLDER 0 I 2 41 Diamond | 207 |VCMT 070204 BORE BAR 3.97 0.4 |
4 2 Diamond  |237 |DCGT 11T304 TURN HOLDER 9.53 42 Flat End 7 |4MM CRB ZFL 14 LOC 4 0
3 Diamond ~ |238 |DCMT 11T302 TURN HOLDER 8.53 4 43 Diamond | 247 |VCMT 070204 BORE BAR 3.97 0.4
2 4 Groove 231 |GTMX32150 T01 OD HOLDER o 44 Center Drill |9 |6MM X S0DEG CRB SPOT DRILL |6 0
5 Groove 225 |GTMH32 105RGX OD HOLDER o 45 Bore -1
6 Thread 232 |CSVT11FRPS0-035A TURN HOLDER (0
7 Center Drill (1 3MM X 60DEG HSS CENTERDRILL (3
8 Bore -1
3 9 Flat End 11 [6MM CRB 4FL 19 LOC 6
3 10 Flat End & |4MM CRB 4FL&LOC 4
21 Center Drill |4  |6MM X 60DEG HSS CENTERDRILL |6
Add Toal... Edit Toal.. Remove Tool Update Tool Save Tool Crib... Add Toal... Edt Toal... Remove Tool Update Toal Save Tool Crib...
[ Toal erb has sub stations [ Tool crib has sub stations
8 Tool crib priarity 8 Tool cib priorty
[ Use tool crib tools anly () Use tool crib tools only
8 Do not create new tool stations 8 Do not create new tool stations
8 Allow Duplicate Station Numbers @ Allow Duplicate Station Numbers
Available tool cribs Available tool cribs
Gangslide GB (M Select Gangslide GB (M Select
Backworking GB | Backworking GB
End Working GB Name : Gangslide GB {Metric) End Waorking GB Name :  Backworking GB {Metric)
PST Aeeeetial ATA A
MNo. of stations : 14 No. of stations © 5

h. Click onthe Post Processor tab.
i. Selectthe SW_GANG BACK TUTORIAL FANUC post processor.
j.  Click on the Fixture tab.
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Defining the Main Spindle Collet

Generally, collets are used to hold the workpiece in Swiss Turn so under the Main Spindle
Information, the shape would be set to Collet. A library of standards collet is available by default
inside of CAMWorks. Additional collets can be defined in the Technology Database.

Clicking on the Edit / button will let us define a custom collet size.

k. Under the Main Spindle Information section, ensure the Shape is set to Collet.
l. Click on the Edit button.

Fixture

Main Spindle Information
Shape :  Collet w

Y

MName : TF 48

Description :  Max stock dia 42.09

Odeg -

Has sliding head
Guide Bushing : TD10

~

Initial collet rechuck Z : 100mm =

Collet Parameters

The Collet Parameters dialog is displayed when you select 'Collet' from the Shape dropdown list
under the Fixture tab and click the adjacent Edit button. Separate dialog boxes exist for the Main
Spindle and Sub Spindle.

The purpose of this dialog box is to allow users to view, create, edit, and delete collets and their
associated parameters.

Collet Management — A collet's Type/Style can be chosen from a list of Available Collets stored in
the Technology Database (TechDB).

A new collet can be assigned a name and saved or deleted.

g

Collet Management
Type/Style :

[Active] 5C o
Available Collets :

TF 25 v R
MHame:

[TF2s | M

Collet Parameters — Users can view and edit various dimensional parameters of the collet, such
as Stock Diameter, Max. Diameter, Nose Diameter, Face Diameter, and different lengths (Taper
Length, Extension Length, and Overall Length).
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Collet Parameters
Stock Diameter (ID] :
Max Diameter (OD] :
Mose Diameter:
Face Diameter:
Taper Length:
Extension Length:

Overall Length :

b

ESIN
o
E
EEN
D
G
e

Collet Housing Parameters — An optional group box allows you to define the geometry of the collet
housing, which is the fixture that holds the collet. This is for visualization purposes during
simulation and includes parameters like Collet Housing Diameter, Length, Minor Diameter, and

Collar Length.

Most of the time in Swiss turn, this option should be unchecked.

B collet Housing Parameters

LCollet Housing Diameter:
Collet Housing Length :

Minor Diameter :

Caollar Length :

»

150mm

150mm

100mm

100mm

4fr

Collet Details — Users can also add descriptive information about the collet, including a Comment,

Vendor, and Description.

Collet Details

Comment :
Vendor:

Description :

A
Max stock dia 20.65

m. In the Collet Management section under Available Collets, select TF 30.

n. Uncheckthe checkbox nextto Collet Housing Parameters.
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Collet Parameter : [Main Spindle]
v X

Collet Management A
Type/style
[Active] 5C e
Available Collets :
TF 34 <]l
[Active] TF 43
B5 38
TF37
TF 34
TF 25

ColleTF 20 A
TF13
TF 15 BE
Max Diameter (OD] : =

[ collet Housing Parameters ¥

o. Click OK.

Has Sliding Head

The Has sliding head checkbox determines if a machine is a traditional fixed-head lathe (Mill/Turn)
or a sliding-head (Swiss Turn) lathe. If unchecked, the machine is defined as a Mill/Turn machine
and has a fixed-head. If check, then it is assumed that the machine is a SwissTurn machine.

Enabling the option affects other settings in the Fixture tab. The Guide Bushing checkbox is only
enabled when a sliding-head machine is selected, and the shape drops down on the main spindle
is setto 'Collet'. The Initial collet rechuck Z field also becomes active.

The Additional Parameters For Sliding Head dialog box is accessed by clicking a button next to
the Has sliding head checkbox on the Fixture tab.

Fixture

Main Spindle Information
Shape : Collet w

MName : TF 48

Y

Description :  Max stock dia 42.09

Odeg
B Has sliding head
@ Guide Bushing : TD10

~

Initial collet rechuck Z: 100mm

Its primary purpose is to set the default cutting locations for tools during simulation on a sliding-
head lathe. This is necessary because tools need to be visualized at a specific distance from the
guide bushing.

The dialog box contains a Default Cutting Locations group with the following parameters:
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Zero Plane - This parameter sets the distance from the part's origin to the face of the guide
bushing.

OD Mill Tools - This parameter sets the distance from the guide bushing's face to the
milling tool used for machining the outside diameter (OD).

ZTools - This parameter sets the distance from the guide bushing's face to the tool used for
machining in the Z direction.

Initial Collet Rechuck Z
The Initial Collet Rechuck Z parameter in CAMWorks is used to set the distance from the face of
the collet to the part's origin. This value, which must be zero or a positive number, is crucial for

preventing the collet from colliding with the guide bushing during machining. The default value is
pulled from the Technology Database (TechDB) for the active machine.
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Collet Housing Collet

Initial Collet Rechuck Z

p. Ensure the checkbox next to Has sliding head is checked on.
g. Click onthe Additional Parameters for Sliding Head button.
r. Setthe Zero plane to 2mm, set OD Mill tools to 25mm and Z tools to 12mm.

J'-:d.ditil.:unal Parameters For Sliding Head - )?
Default Cutting Locations
Zero plane: 2mm %
OD milltools  25mm =
Ztools: 12mm %

QK Cancel Help

s. Click OK.

Guide Bushings

Guide bushings are a key component that differentiates a CNC Swiss Multi-Function Lathe from a
conventional Mill-Turn machine. They are supporting devices for the bar stock, allowing it to move
axially through the bushing while being rotated and machined. This continuous support ensures the
turning tool can stay close to the workpiece, leading to high-quality finishes and extreme accuracy.

In certain cases, the guide bushing can be omitted when the part is short, for example, less than
three to one length diameter ratio and the stock isn’t as accurate.

In these cases, we want the collet and collet hosing that holds the part to be as close as possible to
the guide bushing housing.
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Y

Initial collect rechuck Z
distance should me as small
as possible when not using

Guide Bushing

The minimum Initial Collet Rechuck Z distance can be calculated automatically by entering Omm
in the Initial Collet Rechuck Z field, clicking OK and opening the Machine Definition again.

For this example, we will remove the Guide bushing. When we turn off the guide bushing, a
reference plane is displayed as a ring where the face of the guide bushing housing is.

t. Uncheck the checkbox next to the Guide Bushing.
u. For Initial collet rechuck Z, type in 0mm.

Fixture
Main Spindle Information
Shape : Collet v
Name : TF 30 Id
Description :  Max stock dia 25.40 =

Orientation angle : 5

Has sliding head
[ Guide Bushing : TD255

!

Initial collet rechuck Z : Omm

v. Click OK and then edit the Machine Definition again. Note the calculated Initial
collet rechuck Z is now set to 70mm.
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Fixture
Main Spindle Information
Shape : | Collet v
Name : TF 30 7

Description :  Max stock dia 25.40

[C)] Guide Bushing : TD255

Initial collet rechuck Z : 70mm =

w. Under Sub Spindle Information, set the Collet to be the TF30.
X. Uncheckthe Collet Housing Parameters checkbox.

Collet Parameter : [Sub Spindle]
v X

Collet Management

b3

Type/Style :
[Active] 5C b
Available Collets :
TF34 v %
TActive] TF 48
B5 38
TF 37
TF 34
TF 25
ColleTF 20 ]
TF13
TF 15 —| =
Max Diameter (OD] : :
ﬁCoHet Housing Parameters v

y. Click OK.
z. Click OK to the Machine Definition dialog.

Define Coordinate System

By default, CAMWorks sets the Z-axis for Swiss turn machines so the main spindle is in the negative
direction. The Fixture in positive Z checkbox, located in the Main Spindle Coordinate System
Dialog Box, allows you to reverse this setting. If you check this box, the main spindle will be
oriented in the positive Z direction, and all toolpath coordinates will be calculated based on this
new orientation. This affects how coordinates are generated for simulation and NC code.

3. Define Coordinate System.
a. Editthe Main Spindle coordinate system.
b. Under Options, check on the Fixture in positive Z checkbox.
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Main spindle coordinate system
v X

>

Options
a Firture in positive Z

Create SW Coordinate System

c. Click OK.

Define Stock

For this part we will define the stock so that the diameter matches the diameter of the bar stock
being used. This value should match the inside diameter of the collet and guide bushing selected
earlier.

For the face and back of the part, we can leave enough to face off the with a facing operation and
for the back there should be enough material for a cut off operation and a subsequent facing
operation that is performed on the sub spindle.

4. Define Stock.
a. Editthe Stock Manager.
b. Setthe Outside diameterto 25mm.
c. Under Offset Parameters, set the Front Face of Stock Offsetto Imm.
d. Setthe Back Face of Stock Offset to Smm.

Stock Manager
v X

Material : 6061-T6 ¥

Stock type A

Qe e @

Strategy:
Solid e

>

Bar stock parameters

| 25mm
_;| Omm

|41mm
@ |—40mm

A 4 4

Min Bar Stock

Offset Parameters :

Igﬂ 5.5mm |
'

IE{ | Tmm |

E |5mm |

°Associate offset parameters for rebuild

Ale| 4

Load default Set as default

e. Click OK.
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Turn Features Options
The CAMWorks Options dialog box, specifically the Turn Features tab, allows you to customize the
settings for automatic feature recognition (AFR) on Swiss Turn machines.

Feature Types

This section gives you granular control over which types of features AFR will automatically search
for and recognize. For better performance, it's recommended to only select the features you expect
to find on your part.

= Profile OD/ID - When these checkboxes are selected, AFR will look for outer diameter (OD)
and inner diameter (ID) features.

= Face Feature — The behavior of this option depends on the Stock Type. For a Round Bar
Stock, a single face feature is created at the start of the part. For other stock types, two face
features are created (at the start and end of the part).

= Groove Feature - When checked, AFR will search for and recognize groove features.

= Cut Off - This option has sub-options for Bar Stock and Other Stock Types. When enabled,
AFR will create a cut-off feature at the end of the part.

= Face Feature (Sub Spindle) — This option creates a face feature at the end of the part,
typically where the cut-off feature is generated. It will be assigned to either the main or sub-
spindle depending on the machine configuration.

Tum Features
Extract Machinable Features
Feature types
Profile 0D
Profile ID

Face Feature
Groove Feature
Cut OFf
Bar Stock
() Cther Stock Types
Face Feature (Sub Spindle)

5. Editthe CAMWorks Options.
a. Gotothe Turn Features tab.
b. Checkon the checkbox next to Face Features (Sub Spindle).

Tum Features
Extract Machinable Features
Feature types
Profile OD
Profile 1D

Face Feature
Groove Feature
Cut Off
Bar Stock
(] Other Stock Types
@ Face Feature (Sub Spindle)

c. Click OK.
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Define the Machinable Features

For Swiss Turn programming we can use a combination of Automatic Feature Recognition (AFR)
and Interactive Feature Recognition (IFR) to define the machinable features.

As part of the Swiss turn machine (Gang and Backworking) defined in the TechDB and selected in
the exercise, running AFR will define features with strategies that will produce operations
optimized for Swiss Turn machining.

@ CAMWorks NC Manager
Configurations
@ Stock Manager[6061-T6]

L, Coordinate System
u-'-o Main Spindle [User Defined]
i !-n Sub Spindle [User Defined]
. &) Recycle Bin

This is done by using Default Feature Strategies.

The Default Feature Strategies menu in the CAMWorks Technology Database (TechDB) lets you
manage "feature strategies," which are sets of machining instructions for milling and mill-turn
machines.

In the TechDB, we have a section for Mill-Turn/Multi-Function Lathes. In which there is a section
for the Swiss Turn Machines.

%, CAMWorks 2026 Technology Database = a X |
= C Mill-Turn / Multi-Function Lathe m Inches €
| B i e ——]
| Wil Tool Gribs
| Mill Tumn Machines (3) hoA ifl;k MT Tool Crib Rear (Metric) Empty
B rure @ Mil-Tum Single Turret - metric (Default) T o
@ Mil-Tum Dual Turret - metric 4> T Tool Crib 1 Rear (Metric) Empty
Mill-Turn / .
E1ulﬁ|—Functwon §8  MilETum Mt Turret - metric ) WIT Tool Crib 1 Front (Metric) Empty
athe :
ST = v ¥ WT Tool Crib 2 Rear (Metric)
EDM Gang and Backworking -
&, . é £} WT Tool Crib 2 Front (Metric)
# Gang, End and Backworiding Swiss Turn Toolcris (3) v
Mill Tooling =
iﬂk Gangslide 1
él Turn Tooling > Backworking 1
i‘:k End Working 1
ﬂ Feed ! Speed
n
{@} Settings
v
@ About
% CAMWorks'
Ao HEL Tt Frsi
& 2025

ometric Americas, Inc. | wwicamiorks com =

As part of the machine definition for these machines a set of Default feature strategies are set for
mill and tuning features. When you select this machine in the CAMWorks interface, this chosen
scheme will be automatically loaded.
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&, CAMWorks 2026 Technalogy Database a x

| =— G Mill-Turn / Multi-Function Lathe > Machines m Inches 9
| i Copy |
E il Mill Tum Machines (3) v =)
|
H Turn

Default Machine - [ |

ﬁ. Mil-Tum Single Turret - metric (Default)

Q Mil-Tumn Dual Turret - metric Machine name : | Gang and Backworking
mi\llzl:l'l.;m ‘i:t @ MilTum Muti Turret - matric Machine ID - | Gang and Backworking Swiss Turn
L ”h -runction Description © | Syiss Turn machine with Gang and
athe Swiss Turn Machines (2] ~

Backworking Toolposts.

Gang and Backworlki
cd - Post Processor - | S\W_GANG_BACK_TUTORIAL FANUC.CTL v

& EDM
-

ﬁ. Gang, End and Backworking Machine Duty : | Medium duty v
. . Simulation machine - | SANPLE_GANG_BACKWORKING v
| Mill Tocling
Default Featurs Strategies - Mill© | Syiss Turn v
Default Feature Strategies - Tum - | Syiss Turn v
| Eg Turn Toolin: |
g Machine Group - | Syiss Tum Machines v [E] |
+ Probe options
ﬂ Feed/ Speed Probe type - Renishaw v
Speciﬁcahnﬂ! ~
@ Settings
& General

Horsepower: | 39 hp
6 About Avg. index time - | () ng min

4th & 5th axis move fogether

Bar Capacity© | 50 —m
| Chuck Capacity : 200 -
&
ﬁn{:AMh_dWorks Max Swing - | 527 mm
VTHEL Taciokohs Product
& 2025 - 2025 Geometric Amaricas, Inc. | ww.cammerks.com &

The Default Feature Strategies menu in the CAMWorks Technology Database (TechDB) is where
we manage sets of machining instructions, known as "feature strategies," for milling, mill-turn and
Swiss turn machines.

For every feature, a “Swiss Turn” strategy has been defined with the generally optimal tool
selection and parameter definition for Swiss turn machining. These strategies have been set for the
“Swiss Turn” Default strategy.

%y CAMWorks 2026 Technalogy Database - o X
G Mill > Default Feature Strategies m Inches €
E il Ea Default Feature Strategies (ID =2 )
D Name = Hame : | Swiss Turn
ﬁ Turn 1 Defautt Description | Default
? Swiss Tum D Feat Strat
eature Tate
I g Mill-Turn / z
Multi-Function 22 Hole Swiss Turn hd
Lathe
23 Countersink Hole Swiss Turn v
&‘ EDM 24 Counlerbore Hole Swiss Turn v
25 Rectangular Pocket Swiss Turn v
Mill Tooling
26 Circular Pocket Rough-Finish v
él Turn Tooling 27 lIregular fWrapped Pockel|  Syiss Turn v
28 Rectangular Slot Swiss Turn v
ﬂ Fead/ Spead Assigned to the following machines 29 Irregular / Wrapped Slot Rough-Finish ~
o D Name =
30 Rectangular Comer Slot Rough-Finish v
Settings 7 Gang and Backworking
31 Irregular Corner Slot Rough-Finish v
8 Gang. End and Backworking
9 About 9 Gang and Backworking 32 Circular Boss Finish had
10 Gang. End and Backworking 33 Irregular / Wrapped / Finish ~
Perimeter Boss
34 Open Pocket / Perimeter | Rough-Finisn v
Featurs
“ s
:ﬁ&ﬁﬂﬂmks 35 Open Profile / Wrapped
Open Profile
20252025 Geometric Ameicas. Inc. | wwecamwarks.com
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The result of all this is that when we select a Swiss Turn machine in the TechDB, the features that

get automatically generated are optimized for Swiss turn machining.

D:[ Face Featurel [Swiss Turn]
ms 0D Feature] [Swiss turn]
JH] Groove Rectangular QD1 [Swiss Turn]

We will now proceed to define the machinable features of this part starting with automatic feature

recognition.

We can then interactively recognize the OD Feature that defines the threaded portion of the part.
Another mill set up and boss feature can be defined for the hexagonal geometry that will be

machined on the back side of the part.

6. Define Machinable Features (AFR).

a. Run Extract Machinable Features.
CRTL+Drag and Drop on ID Feature1 to copy it.
Rename ID Feature1 - Copy to ID Feature2.

® a0 CT

Set the Spindle attribute to Sub Spindle.

m ID Profile Parameters
B CAMWorks NC Manager

& Cunﬁsuratlons Length (I: 35mm Preview
¥ Machine [Gang and Backworking]

@y Stack Manager[6061-T6]
% Coordinate System

. il Main Spindle [User Defined]

Maximum dia. (D7) 14mm

Minimum dia. (02): 2mm

Finish radius (R} : Omm

i s Sub Spindle [User Defined]
£-"w Turn Setupl

Face Featurel [Swiss Turn]
OD Featurel [Swiss turn]
Groove Rectangular OD1 [Swiss Turn] T=ea [0

Designation: GEMERICIDT

Thread type:  UNC

Groove Rectangular OD2 [Swiss Turn]

ID Feature2 [Swiss Tural

Right-click on ID Feature2 and select Parameters from the list.

Mill Part Setup3
@ Hole3 [Swiss Turn]

Tum Groove Operations

Turn Bore Operations

i Method ID:
-4 Mill Part Setupd GoTo I
i 1.[[B) Holes [Swiss Turn] S — preling Major dia (M1} :
i i Tap cutting
g & Mill Part Setup5 Thieading Thread depth:
il [ Hole5 [Swiss Turn] EP Properties... =T L ]
142 Mill Part Setup6 Pitch (F):
i .[@) Holed [Swiss Turn] Folder Librar Minor dia (M2) :
Recycle Bin
§ Reoy D Lok
X Delete Cancel Help
Rename
18 Suppress
@2 Hide
f. Click OK.

7. Define Machinable Features (IFR).

Thread parameters

1D Feature1 [Swiss Tu Edit Definition...
CutOff Featurel [Sw Parameters... Browse...
Face Feature2 [Swiss
-4 Mill Part Setup1 Generate Operation Plan Strategy: Swiss Turn =
&?”FLOI:IS[;WIS;TWM [= Tum Festure... Strategy description: Swiss Turn
- ill Pa up
L.[) Hole2 [Swiss Turn] Spindle attribute : Sub spindle

812
2.486mm
0.243mm
0.45mm

2mm

a. Create a new OD feature for the threaded portion of the part.

b. Setthe Strategy to Thread.

c. Forthe Selected entities field select the cosmetic threaded cylinder on part file in
the graphics area of SOLIDWORKS.
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X(C 0°)

d. Click OK.
e. Right-Click on OD Feature2 and select Parameter
f. Click onthe Library button.

0D Profile Parameters ? X

Preview
Length (L) : 6.509mm

Maximum dia. (D1) : 12Zmm
Minimum dia, (D2) : 12mm
Finish radius (R} : 0mm

Max. back angle (&) : Odeg

Designation: M 12.0X1.50

Thread type:  MF

Type: OD
Browse...
Strategy: Thread v

Strategy description :  Threading Operation

Spindle attribute : Main ~
Thread parameters
Method ID: 1151
Tap rolling Major dia (M1): 12mm
Tap wwiting

Thread depth: 0.92mm
Threading

av| [4]»

Pitch (F): 1.5mm

oK Cancel Help

g. Selectthe M 12 X 1.50 thread condition from the Tools Database list.

B Tocls Database - Thread Condition (metric) ? X

ID |Type Designation Pitch |EndPitch| DepthOfThread| ProcessMethod| Units | Spini
117 [1025:MC iM1.8X0.35 0.3500000.000000 :0.214200 1 1 1
118 1137 'MF (M 10.0 X 0.75 0.750000 :0.000000 :0.455800 1 1 1
119 [1138MF (M 10.0X1.00 1.0000000.000000 :0.613400 1 1 1
1200 [1141 MF (M 10.0X125 1.250000 :0.000000 (0.767100 1 1 1
121 [1051:MC iM10.0X1.50 1.5000000.000000 :0.818500 1 1 1
122 1143 MF (M 11.0X 075 0.750000 :0.000000 ;0458400 1 1 1
123 1145 MF (M 11.0X1.00 1.0000000.000000 :0.613000 1 1 1
124 [1053:MC M 11.0X1.50 1.500000 ;0.000000 :0.920400 1 1 1
125 1147 MF (M 12.0X1.00 1.0000000.000000 :0.613500 1 1 1
126 |[1148MF (M 120 X125 1.250000 :0.000000 ;0767600 1 1 1

5 1 1 1
128 [1055 MC  iM120X175 1.750000 ;0.000000 ;1.073700 1 1 1
128 [11S3 MF M 14.0X1.00 1.000000 0.000000 :0.613200 1 1 1
130 [1155 MF M 140X125 1.250000 ;0.000000 ;0766300 1 1 1
131 1157 MF (M 14.0X1.50 1.5000000.000000 :0.820500 1 1 1
132 [1057 :MC M 140 X200 2.000000 ;0.000000 ;1226800 1 1 1
133 [1158 MF M 15.0X1.00 1.000000  0.000000 :0.614100 1 1 1
134 |[11B1:MF M 15.0X1.50 1.500000:0.000000 :0.920100 1 1 1

Cancel
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h. Click OK.
i. Define Mill part Setup on the backside of the part.

j- Using that new Mill Part Setup, define a Boss feature for the hexagonal geometry.
k. Setthe Strategy to Swiss Turn and the Spindle attribute to Sub spindle.

2.5 Axis Feature: End Conditions
vV X ™

O Profile Island

2.5 Axis Feature

»

Type: Boss
Strategy:  Swiss Turn N
Spindle attribute : Sub spindle N

Through: [

End condition - Direction 1

»

Upto Face v
*/g |E‘Smm
l. Click OK.

8. Reorder Feature in the tree.
a. Reorder the features in the tree to the following order:
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@ CAMWorks NC Manager

[]--LE@ Configurations

go% Machine [Gang and Backworking]

----- & Stock Manager[6061-T6]

Coordinate System

1, Main Spindle [User Defined]

:"“ Sub Spindle [User Defined]
- Turn Setupl

m:( Face Featurel [Swiss Turn]
E |0 Featurel [Swiss Turn]
0D Featurel [Swiss turn] - L, -
E Groove Rectangular OD1 [Swiss Turn] “—Main bplndle

-JH Groove Rectangular QD2 [Swiss Turn]
_] E 0D Featured [Thread]
..... B CutOff Featurel [Swiss Turn]
m:( Face Feature2 [Swiss Turn]

- 1D Feature2 [Swiss Turn] Sub § pindle

= T -
Holel [Swiss Turn]
282 Mill Part Setup2

: Haole2 [Swiss Turn]

Mill Part Setup3
Hole3 [Swiss Turn]
Mill Part Setup4 ——Main $pindle
Holed [Swiss Turn]
Mill Part Setup5

Hole5 [Swiss Turn]
Mill Part Setupf

“9 «——Sub Sgindle

Generate Operations
We can generate the operations for these features that we have just defined.

Note that the strategy name that is list next to the feature name is Face Feature1 [Swiss Turn].
This means that when we run the Generate Operation Plan command, the operations and
associated parameters in those operations that are inserted will be optimized for the Swiss Turn
machining strategy.

These operations and parameters have been saved previously inside the TechDB and can be
further modified by the user.

We will start at the top of the list with the First face feature and examine the parameters associated
with the operation that are relevant to Swiss Turn machining. Rather than clicking on the Generate
Operation Plan command from the CAMWorks CommandManager toolbars, which will generate

the operation plan for all the features, we will generate the operations individually for each feature.

9. Generate operations - Face Feature.
a. Right-click on Face Feature1and select Generate Operation Plan.
b. Onthe CAMWorks Operation tree, examine the operations that were generated.
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[E ]

n CAMWorks NC Manager

[j--l% Configurations

-pX Machine [Gang and Backworking]

----- @ Stock Manager[6061-T6]

L, Coordinate System

: L, Main Spindle [User Defined]

k-'-o Sub Spindle [User Defined]

=" Turn Setup? [Turn OpSetup1]

ot Face Rough1[T02 - 0.4x35° Diamond][Rear 1{Gang Slide]]
{DJ[ Face Finish1[T02 - 0.4x55° Diamond][Rear 1(Gang Slide)]
----- &) Recycle Bin

c. Edit Face Rough1.

Modify operation parameters.

By editing the Face Rought and Face Finish operations, we can see the parameters that are preset
from the TechDB that are optimized for Swiss turn machining. Most notably, the Appreach and
retract parameters will be set to a value that is closer to the spindle compared to the parameters
that would result from the typical Mill Turn strategy. This is because the gang slide with all of the
tooling is located closer to the spindle and the limitations of the X, Y and Z travel of the machine.

[ ]
Clearance
Radial () : 2mm =
Al (2): 2mm 5 _
Retract dist : Zmm =
Omm =
() Approach is rapid
@ Incremental
Bar Break z
Method : | jone v
Distance © 1 B
Angle : 450eq g
Ater the cut Retect
Strategy Hanly ~
Approach 8 Gouge check
Strategy : Zthen X - Retractto : Retract Poirt v
8 Gouge check (%=50.80mm, Z=127mm)
Approach from :  Previous toolpath retract - Retract point
Approach point X reference : Stock Diameter =
Xreference : Clearance X Offset: 5om £
Offset - Omm 5 X: 15mm
X: |50.8mm Zreference  Clearance 7
Zreference - Clearance 7 Offset : Omm E
Offset : Omm S Z: 25mm
Z: 1.27mm _
(0 Go to Home on tool change:
Sliding head
Z Axis motion © Move stack @
Position the tool at : gmm =

d. Click OK to the operation parameters.
e. Generate the toolpaths for these operations by right-clicking on the turn setup and
selecting Generate Toolpath.
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10. Generate operations for ID Feature.
a. Generate the operation plan for ID Feature1.

For this feature we won’t need the Bore Rough and Bore Finish operations that are generated by
TechDB. This is because the hole at the end of the part is too small for the bore tools we have
available to fit and the drill operation will be enough to machine this feature.

However, we will need to add a drill tool to the gang slide and apply it to this ID turn feature to drill
the hole.

We can go ahead and delete these features.

b. Delete Bore Roughl and Bore Finishl1.
c. Edit Center Drill1 and go to the Feature Options tab.
d. Click onthe Override Machining Depth button.
e. For Dia created, type in 2mm.
f. Click onthe Set Diameter button.
Feature Options
Features
Feature list
1D Feature1 ~
Parameters...
Macd';i;tiﬂg: 06003mm =1 [
Set Depth
Dia. created : 2mm :
Set Diameter
TechDBID : 791
g. Click OK.

h. Click onthe CAMWorks Tool Tree tab.

Tool Definition

Swiss turn machines have a limited number of tool stations in their tool stations that can be used
for machining. Also, within this limited number of tools, there is a limitation of what kind of tool and
how that tool is oriented.
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If we look at the CAMWorks tool tree tab, we can not only see the tools defined from the tool crib,
but also the entire tool stations available even if there aren’t tools defined in these stations.

&L

@ CAMWorks NC Manager

ng! Machine [Gang and Backworking]
5* Gangslide 1[Rear 1(Gang Slide]]

El Turn OD (TO1-T0E)

F T01 - 1.5 Groove

G-} T02 - 0.4x55° Diamond

- T03 - 0.2¢55° Diamend

F T04 - 2 Groove

H T05 - 1.5 Groove

G- TG - 0.03x60° Thread

- Live OD (TO7-T10)

G- TT_T07 - MM X 60DEG Center Drill
..... ‘B’ T08 -
=

----- -t-]- Tt End

..... ? T10 - 4 Flat End

-3 Live Face (T21-T24)

; '9' T21 - 6MM X 60DEG Center Drill

T T22 - 5x118° Drill
=0.4¢25° Diamond

Rear 2(Backworking)]
B - |5J Live Face (T41-T43)

- T41- 0.4x35° Diamond

T T42- 4Flat End

_...y T43 - 0.4x35° Diamond

X 90DEG Center Drill

In addition to this, the tools have been separated into subfolders. The tools within these folders
correspond to the tool numbers on the machine and have been set up to match the orientation.

]

) CAMWorks NC Manager

-l Machine [Gang and Backworking]

=] i Slide)]

[ Turn OD (T01-T08)
T T GroovE
- ) T02 - 0.4¢55" Diamend
B 103 - 0.2¢55° Diamond
B T04 -2 Groove
B 105 - 1.5 Groove
§_T06 - 0,03x50° Thread
¥ Live 0D (T07-T10)

g TOT =Sl A 00DEG Center Drill
'Q’ 08 -
- T09 - 6 Flat End
S TI0 - AFlatEnd
Ig [ Live Face (T21-T24) |

TZT BRI X BUDEG Center Drill

T 122 - 52118° Drill
.} T23 - 0.4x35" Diamend
L T4

kworking 1[Rear 2(Backworking]]

- - D.4x33° Diamond

'9’ T42 - 4 Flat End

B T43 - 0.4¢35° Diamond

T T44 - 6MM X 90DEG Center Dril

'@’ T45 -

For example, tool in the back working tool post (tool numbers 41 through 45) can only point
towards the sub spindle. Any tool that doesn’t match that orientation won’t be allowed to be
assigns the tool station number 41 through 45.

For this part file, we will add a 2mm drill to the empty tool station in the “Live Face” tool post (Tool
numbers 21-24).

i. Right-click on T24 under Live Face (T21-T24) and select New Tool.
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Edit Definition...

New Tool...

Add Station
EY Properties...
Folder >

*®  Delete

j. For Tool type, select Drill.
k. Selectthe 2.0mm CNC DRILL from the list of drills.

Tocl Select Filter x
—- Preview
ooltype:  Drill v \U
Filter by ]
Barrel Type Standard
[ Diameter Omm - omm
End Radius omm - emm “amm
(] Tool material Carbide =
2mm
Holder Designation ET-30 135deg
(D protrusion Length omm - 9mm e 2mm
[ containing Text *

Mill/Turn (Metric)

D Tool ID Fract Number Letter| Decimal Dia| Effec Cut Length|Overall Le
191 [191:1.7mm JOBBERDRLL __{17mm 1700000 {25.000000 51.000000
182|182 11.78mm JOBBER DRILL  1.78mm 1750000 138 000000 &1 000000
193|193 :1.8mm JOBBERDRILL  ¢1.8mm 1800000 138 006000 &1 000000
194 |19413.0mm JOBBER DAL  {Z.0mm 3000000138 600000 &1 000000
195 |195{2.1mm JOBBER DRILL Z1mm 2.100000 29.000000 54.000000
196 |196{2.2mm JOBBER DRILL Z.2mm 2.200000 32.000000 57.000000
197|157 {2 3mm JOBBER DRILL 2 3mm 2.300000 32.000000 57.000000
198 |198{2 Smm JOBBER DRILL 2 5mm 2 500000 35.000000 60.000000
199 |199!2 9mm JOBBER DRILL 2 9mm 2500000 41.000000 T0.000000
200 |200:3 1mm JOBBER DRILL 3.1mm 3.100000 41.000000 T0.000000
201 |201:0.95mm JOBBER DRILL G5MM 0.950000 100.000000 100.00000C
202 |202:1.0mm CNC DRILL 1.0mm 1.000000 6000000 26000000
203|203 {2.0mm CNC DRILL 2 0mm 2000000 12.000000 38.000000
204 |204:2 Smm CNC DRILL 2. 5mm 2500000 14.000000 43 000000
205 |205:3.0mm CNC DRILL 3.0mm 3.000000 16.000000 45 000000
206 | 206 :3 Smm CNC DRILL 3.5mm 3.500000 20.000000 52000000
207 |225:2 8mm JOBBER DRILL 2.8mm 2.800000 37.000000 64000000
208 |226 :0 5mm Jobber Drill 0.5mm 0.500000 7.000000 38.000000

0K Cancel Help

l. Click OK.
m. Right-click on T24 and select Turn Bore Operations and then Drill.

T [124 - 2x135° Drf

Edit Definition...

Update tool from TechDE
Save tool to TechDB...

Add Tool From Library...
Mew Tool...

Replace Tool...

Remove Tool

Add Station

2.5 Axis Mill Operations
Hole Machining Operations
3 Axis Mill Operations
Multiaxis Mill Operations

WOOW W W W

& Dl

:;: Center Dnill

Turn Bere Operations

EF Properties...

Folder >

M Delete
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n. Onthe Features tab select ID Feature1 from the list of features under Turn Setup1.

| = Operation| ? Tool | @ Features {1}L

Selected Features A
E_HLE |0 Feature1

Parameters...

Features for the Drill
ﬁ Create Features...

Pick from the available :
E|--{:_]\ Tum Setup1

ID Feature1 [Swiss Tum]
ID Feature2 [Swiss Tum)

»

0. Clickonthe Operation tab, under Operation Parameters, select Swiss Turn from
the Use TechDB defaults list.

B Operation| T Tod | @] Features m|

Drill ~

Preview

S

Operation Parameters
© Use TechDB defaults

Swiss Tum ~

»

»

Copy from

p. Click OK.
11. Edit Operation Parameters
a. Editthe Operation parameters of the Drilling operation.

For this tool we will set the orientation and length of the tool as it sits in the tool post.
2
S
a4y
N\
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The holder that was selected for this tool comes from the database and will need to be modified so
it will fit into station 24 and display correctly.

b. On the Tool tab, Holder tab, set the Top diameter to 12mm, the Bottom diameter
to 12mm, the Overall length to 20mm. and the Bottom length to 10mm.

[ Station | Dril Tool | Helder | Tool Crib]

Holder number :  Defautt| B Preview

Holder 1D : -1 T &

Basic w
Holder type : None

Holder spec : None
20mm

Top diameter (D1): 12mm mm =
Bottom diameter (D2):  12mm
Cwerall length (L1} : 20mm

Bottom length (L2} 10mm

Protrusion (L3} 20mm

Alr [ e e e

Name : None

Comment : Add Comment

c. Onthe Station tab set the Gage offset (XYZ), Z value to -25mm.

Station | Dl Tool | Holder | Tool Crib |
Station

Tool number : 24 - |0

Station |D

Gage offset (XYZ): Omm = Omm = -25mm 2| | Reset

d. Gotothe Feature Options tab, Override the Machining Depth and set the
Machining length to 15mm.

Feature Options

Features
Feature list

ID Feature1 ~

Parameters...
Add tip length (] 0.4142mm
Machining length :  15mm = @

TechDB ID: -1

e. Click OK.
f. Generate the toolpath for this operation.
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12. Generate Operation Plan.
a. Generate Operation Plan for OD Feature1, Groove Rectangular OD1 and Groove
Rectangular OD2.
13. Edit OD Turn Operations.
a. Edit Turn Rough1 and go to the Turn Rough tab.
b. Under Profile parameters uncheck the checkbox next to Undercut.

Tum Rough

Profile parameters
First cut amount ©  3mm

Max cut amount © 3mm

Final cut amount :  Imm

Stepinangle : Odeg

Step in amount ©  Qmm

Step out angle © Odeg

[{v] sl [«o] [<v] [alp] [aD] (4]

Step out amount ©  Omm
() Shamp comer
[ Undercut

Bar Break
In a Swiss turning operation, a turning tool can be programmed to make a bar break move, which is
a special cut used to clean up the uneven edges of a cylindrical workpiece.

=,/
."g‘
' |

Bar break moves are intelligently added to the passes that intersect with the maximum diameter
of the stock. Typically, this means they're applied to the first and last passes of the toolpath. If a
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final cut amount is specified, the bar break move will also be added to the last pass. This ensures
that the deformed edges of the stock are removed, which protects the guide bushings from
damage.

To prevent tool damage, there is a built-in safety feature. If the user-defined distance for a bar
break move exceeds a safe limit, the system will automatically limit the vertical depth of the cut.
This depth will be restricted to the depth of the first cut, ensuring the tool remains protected.

The Bar Break move can either be a Chamfer or a Radius.

c. Gotothe NCtab
d. Underthe Bar Break section, set the Method to Chamfer.
e. Setthe Distance to lmm.
Em
Bar Break
Method : | Chamfer =
Distance : 1mm =
Ande ssdeg %
[ Reverse
f. Click OK.

g. Edit Turn Finish1 and go to the Turn Finish tab.
h. Click onthe Turn Finish tab and under Profile parameters, uncheck the checkbox
next to Undercut.

Tum Finigh

Profile parameters
Previous allowance : 2mm

First cut amount : 2mm

Max cut amourt © Zmm

Final cut amount : 2mm

Step in angle : Odeg
Step in amount : Qmm

Step out angle : Odeg

Al [ale| Lale] ale] Lale] Lae] [ale] 4w

Step out amount : Omm
() Shamp comer
[ Undercut

Click OK.
Delete the operations Groove Rough1 and Grove Rough2.

[N —
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k. Edit Groove Finish2, on the Lead In/Out tab, change the Leadin amount to
0.75mm.

l. Click OK.

m. Generate the toolpath for these operations.

14. Generate Operation Plan and Toolpath for OD Thread Feature
a. Generate Operation plan for OD Feature2 [Thread)].
b. Editthe Thread-OD1 operation.
c. Onthe NC tab, under Approach, set the Approach from to Previous toolpath
retract.
d. Under Retract, set the Strategy to X only and Retract to to Retract Point.
e. Under Retract point, set the X reference to Clearance X and the Offset to Smm.

NC
Retract
Stratedy : | X only ~
Approach Gouge check
Strategy : v
gy - Zthen X Retract to : | Retract Point il
Gouge check (%=50.80mm, Z=1.27mm)
Approach from © | Previous toolpath retract Retract point
Approach poirt X reference : Clearance X i
X ref : X
erence : Clearance Offset - Bmm =
Offset : Omm = X: 13.57mm
X: 15m
m Zreference  Clearance Z
Z reference © () Z
EMEICE Offset : Omm =
Offset : Omm = Z: 595Imm
Z: 16.1mm
() Go to Home on tool change

f. Click OK.
g. Generate the Toolpath for this operation.
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15. Generate Operation Plan for the Rest of the Turn Features.
a. Generate Operation plan for Cutoff Feature1, Face Feature2 and ID Feature2.

The cutoff operation will happen after the milling operation and simultaneously with a sub spindle
transfer operation like we did in the first exercise. We will need to edit this operation to give it some
allowance so that the facing operations on the sub spindle will have some stock to remove.

As we did before on the previous example, we will place this operation into its own turn setup and
drag it below the mill part setups in the tree.

b. Edit Cut Off1 and on the Cut Off tab, under Allowance, set the Axial (Z) to Imm.

Cut Off

Alowance
Radial (X} : Omm =

HAial () 1mm =

c. Click OK.
d. Right-click on Turn Setup1 and select Main Spindle Setup.
e. Drag Cut Off1 into the new Turn Setup and drag it below the Mill Part setups.
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|

) CAMWorks NC Manager
- Configurations
o! Machine [Gang and Backworking]
@ Stock Manager[5061-Tg]
=i} Coordinate System
s Main Spindle [User Defined]
i1 Sub Spindle [User Defined]
=" Turn Setupl [Turn OpSetup1]
i-{ifft Face Rough1[T02 - 0.4x55° Diamond][Rear 1(Gang Sl
-1y Face Finish1[TO2 - 0.4x55° Diamond][Rear 1(Gang Sli
+ ;( Center Drill1[T21 - 6MM X 60DEG Center Drill][Rear 1
; E: Drill1[T24 - 2x135° Drill][Rear 1(Gang Slide)]
@I85 Turn Rough1[T02 - 0.4x55° Diamond][Rear 1(Gang Sli
@-fi Turn Finish1[T02 - 0.4x55° Diamend][Rear 1(Gang Sli
Ll Groove Finish1[T04 - 2 Groove][Rear 1(Gang Slide)]
gl Groove Finish2[T04 - 2 Groovel[Rear 1(Gang Slide)]
& E Thread-0D1[T06 - 0.03x60° Thread][Rear 1{Gang Slid
& Mill Part Setup1 [Group1]
2 Mill Part Setup2 [Group2]
- Mill Part Setup3 [Group3]
- Mill Part Setupd [Groupd]
42 Mill Part Setups [Group3]
& Mill Part Setup [Groupé]
& Mill Part Setupé [Group7]
=--"w Turn Setupl [Turn OpSetup3]
| Cut OFF1[TO1 - 1.5 Groove][Rear 1(Gang Slide)]
- Tumn Setupl [Tum OpSetup?] [SUB2]
i-Jifft Face Rough2[T43 - 0.4x35" Diamond][Rear 2(Backwo
-1y Face Finish2[T43 - 0.4x35° Diamond][Rear 2(Backwor
+ E Bore Rough2[T41 - 0.4x35° Diamond][Rear 2{Backwo
& % Bore Finish2[T41 - 0.4x33° Diamend][Rear 2(Backworl
&) RecycleBin
-} Bore Rough1[T23 - 0.4433° Diamond][Rear 1(Gang Sli
-} Bore Finish1[T23 - 0.4x35° Diamend][Rear 1(Gang Sli

m

f. Generate toolpath for the Cut Off1, Face Rough2 and Face Finish2.

In most cases, the Face Rough operation won’t be necessary because of the previous cut off
operation. We can go ahead and delete this operation.

g. Delete Face Rough2.

Add tools to the tool post.

The ID Bore operations that were generated on the sub spindle didn’t have a drill and center drill
operation that generated with them. We will need to interactively insert these operations and
define the tools for them.

These operations will be done with tools that are mounted on the Back Working tool post of this
machine. We can define these tools from the Tool tree.
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h. Go tothe CAMWorks Tool Tree tab.
i. Under Backworking 1, right click on T44 - 6MM X 90DEG Center Drill and select
Turn Bore Operations, Center Drill.

7

) cAMWorks NC Manager
=-foL Machine [Gang and Backworking]
&% Gangslide 1[Rear 1(Gang Slide)]

&3 Backworking 1[Rear 2(Backworking)]

=5-[3 Turn OD (T01-T0G)

- T01-15Groove

5 | T02 - 0.4¢55° Diamond
| T03 - 0.2¢55° Diamond
e P T4 - 2 Groove

i T05 - 1.5 Groove

w1 | T06 - 0.03x60" Thread

.. T10- 4Flat End
& Live Face (T21-T24)

Edit Definition...

Update tool from TechDB
Save tool to TechDB...

Add Tool From Library...

= D Live QD (T07-T10) New Tool...
F 107 - IMM X B0DEG Center Dri Replace Tool...
g - Remeve Tool
7 T0S - 6 Flat End Add Station

- 2.5 Axis Mill Operaticns b3
- T21 - 6MM X GODEG Center Dri Hole Machining Operations >
- T22 - 5%118° Drill
B T23- 04435 Diamond 3 Axis Mill Operations >
=TT T24 - 2x135° Dril Multiaxis Mill Operations >
= Drill1[T24 - 2x135° Drill][Re Turn Bore Operations > | E= D

& [ Live Face (T41-T45) BT Properties...
41} T41 - 0.4x35° Diamond
- T42- 4Flat End Falder >
w1 Jf T43 - 0.4x35° Diamond % Delete

&1 Center Dril I

. [T44 - 6MM X S0DEG Center Drily
'g’ T45 -

j. Onthe Features tab, select ID Feature2.
k. Click onthe Operation tab, under Operation Parameters, select Swiss Turn under
the Use TechDB defaults list.
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EF Operation ‘ T Tool | @] Features (1)
| E¥ Operation | T Tool | @ Features (1) L Center Dl .
Selected Features A Preview a
[:g 1D Feature2
T
Parameters. .. -—\g
.b | |
Features for the Center Drill S
ﬁ Create Features...
Pick from the available : Operation Parameters A
=™ Tum Setupl © Use TechDB defauits
ID Feature1 [Swiss Tum] Swiss Tum o
ID Feature? [Swiss Tum]
() Copy from
Center Drill1

L. Click OK.

m. Go to the Feature Options tab and click on the Override Machining Depth @
button.

n. Change the Dia. Created to 5.5mm and click on the Set diameter button.

Feature Options

Features
Feature list

ID Feature2 ~
Parameters...
Machining 2 75mm =
o 275m (=] (e
Set Depth

Dia. created : 5.5mm -

Set Diameter

o. Click OK.

p. Go tothe CAMWorks Tool tree, Right-Click on T45 - under Backworking 1 and select
New Tool... from the menu.

L
Edit Definition...
New Toaol...
Add Station %
BT Properties...
Folder >
M Delete

g. Select 7.8mm Jobber Drill from the Tool Select Filter and click OK.
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Tool Select Filter *

Mill/Turn (Metric)

1] Tool ID Fract Number Letter| Decimal Dia| Effec Cut Length | Overall Le
43 43 i7.4mm JOBBER DRILL 7.4mm 7.400000 78.000000 111.00000C
44 44 :7.5mm JOBBER DRILL 7.5mm 7.500000 78.000000 111.00000C
45 45 i7.5mm JOBBER DRILL 7.5mm 7.500000 78.000000 111.00000C
45 45 i7.7mm JOBBER DRILL 7.7mm 7.700000 81.000000 114.00000C
47 47 i7.8mm JOBBER DRIL 7.8mm 7.800000 &1.000000 114.00000C
43 43 i7.9mm JOBBER DRILL 7.9mm 7.500000 81.000000 114.00000(
45 45 :8.0mm JOBBER DRILL 8.0mm 8.000000 81.000000 114.00000(
50 50 i8.1mm JOBBER DRILL 8.1mm 8.100000 84.000000 117.00000C
51 51 i8.2mm JOBBER DRILL 8.2mm 8.200000 84.000000 117.00000C

oK Cancel Help

r. Insert Drill operation using this tool. In the New Operation: Drill dialog, go to the
Operation tab and set the Use TechDB defaults to Swiss Turn under Operation
Parameters.

s. Inthe Operation Parameters, go to the Drill tab, Drill Tool tab, change the
following tool dimensions.

Station | Dl Tool Holder | Tool Crib

@ Preview

Tool Dimensions
Diameter (D1) : 7.8mm

Tipangle (A): 118deg
B/  Telngh: 23434mm
Flute length (L2) : 25mm

Al0mm

Overal length (L1} 50mm 5r\n\m
Mo. of flutes : 2 —L__

= ke TEmm

118deg

Ak [ e e

t. Onthe Holder tab, change the following dimensions.

|Station | Drill Tool | Holder |Too| Crib|
Holder number :  Defautt @ Preview
Holder 1D : -1 T 4
Basic ~

Holder type : None

Holder spec : None

25mm
Top diameter (D1): 12mm = <
Bottom diameter (D2):  12mm = [
Overall length (L1):  25mm > -
Bottom length (L2) ©  1pmm > L
- - -1

Protrusion (L3} 25mm

Name : None

Comment : Add Comment

u. Onthe Station tab, set the Gage offset (XYZ), Z offset to 25mm.
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Station | Dril Tool | Holder | Tool Crib |
Station

Tool number : 45

Station 1D :

Gage offset (XYZ): Omm = Omm 2 25mm 2| | Reset

Station type: Any

v. Goto the Feature Options tab and set the Machining length to 22mm.

Feature Options
Features
Feature list
ID Feature2 ~

Parameters...
Add tip length (] 2.3434mm
Machining length :  22mm = @

TechDB ID: -1

w. Click OK.
X. Generate toolpath.

The holes on the OD are the same diameter and spaced equally apart. We can simplify the
CAMWorks Feature and Operations trees by deleting all but one instance of the holes and
patterning it around the part.

16. Define Hole Operations on the OD.
a. Go tothe CAMWorks Feature Tree.

b. Delete Mill Part Setup2, Mill Part Setup3, Mill Part Setup4, Mill Part Setup5, and
Mill Part Setup6.

c. Generate Operation Plan for Hole1.
d. Edit Center Drill3 on the CAMWorks Operation Tree.
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e. Onthe Feature Options tab, Override the Machining Depth and set the Dia.
Created to Imm. Click on the Set Diameter button.

f. Click OK.

g. Generate toolpath.

We will need to add another drill too to the tool post to drill these holes on the OD. We can do this
the same way we did it with the other drill tools in previous steps.

h. Go tothe CAMWorks Tool Tree tab.
i. Right-Click on T08 — and select New Tool....
j. Inthe Tool Select Filter, select 1.0mm CNC DRILL and click OK.

Tool Select Filter X
Preview
Tooltype:  Drill > v
Filter by 50
EBarrel Type Standard
@ Diameter Omm - 1mm
End Radius Omm - Smm Hmm
[ Tool material Carbide f
Fmim
Holder Designation BT-30 _L _ 118deg
[ Protrusion Length Omm - omm e tmm
[:] Containing Text

Mill/Turn {(Metric)

1D Tool ID Fract Number Letter| Decimal Dia| Effec Cut Length | Overall Lengi
1 226 :0.5mm Jobber Drill 0.5mm 0.500000 7.000000 38.000000
2 201:0.95mm JOBBER DRILL S5MM 0.850000 100.000000 100.000000
3 184 :1.0mm JOBBER DRILL 1.0mm 1.000000 17.000000 41.000000
4 202:1.0mm CNC DRILL 1.0mm 1.000000 6.000000 26.000000
Cancel Help

k. Define Drilling operation using this tool.
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EY Operation | T Tod | @ Features (1)| Er Operatmn| F Tod |@ Features{1)| ‘ B Operatmn| T Tool ‘ @ FEETUWSU]L

Prz:l:ﬂ ﬁ Tool A Selected Features A
¥ Add New .
© Pick from the toolcrib :
Rear 1{Gang Slide) ~ Parameters..
7 - MM X | EG Center Drill Features for the Drill a

Operation Parameters A T10-2 Fist End ] Create Features...
© Us= TechDEB defaults T22- 118" DIT" Pick from the available :
T - T24- 2135 Dil -84 Mil Part Setup1

Hole1 [Swiss Tum]

Copy from

O From operation parameter

l.  Modify the tool and tool holder dimensions so that the tool fits on the toolpost.

Drll Tool | Mil Holder | Tool Crib [ Station |

Holderrumber: C40-37ERpa1z OB Preview

Holder 1D - 14] T &

Basic ~

Holder type : ER-32 COLLET
Holder spec © CAT-40
Top diameter (D1) L Z0mm
Bottom diameter (D2) :  12mm [ -
Over g 01): B i Dril Tool__| Ml Holder | Tool Crip | Station |
L e |

Ak 4l

Bottom length (L2} © 10mm Station

alr ar

Tool number : 8 0

b

Protrusion (L3} :  20mm

Station 1D :

Crientati
D =ined ¥ Gage offset (XYZ): Omm = Omm = 25mm % Reset

Name : CACAMWorksData\CAMWorks2026x64' Tooling\MHolders\C40-32F

Station type :  Live OD

Commert - ER-32 COLLET TOOL HOLDER =

m. Click OK.
Generate toolpath.
o. Pattern the hole feature in the CAMWorks Feature Tree.

=)
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The final machinable feature we need to create operations for is the Irregular boss to be machined
on the Sub Spindle. If we Right-Click on the feature and select Generate Operation Plan nothing
will happen.

This is because of the settings set in the Machine Definition for the tool cribs. The option to Do not
create new tool stations makes it so that no new tools will be added to the tool crib from the tool
library.

| Machine | Tool Crib | Post Pmcessurl Posting ‘ Setup | Fu.1ure|

Tool crib
Active tool crib : Gangslide 1 Tumet - Rear 1(Gang Slic ~

Moves In Z Axis

Usage| 5tn. No.| Tool Type| ID Comment Dia. (mm)
Groove 240|CTPS15FR HOLDER 0 |
Diamond | 237 [DCGT 117304 TURN HOLDER 9.525
Diamond | 238 [DCMT 11T302 TURN HOLDER 9.525
Groove 231 |GTNX32150 T01 OD HOLDER
Groove 2259|GTNH3Z 105RGX 0D HOLDER
Thread 232 |CSVT11FRPG0-035A TURN HOLDER
Center Drill |1 3MM X 60DEG HSS CENTERDRILL
Drill 184 |1.0mm JOBBER DRILL

9 Flat End 11 |6MM CRB 4FL 19 LOC

10 Flat End & |4MM CRB 4FL 8 LOC

1 21 Center Drill |4  [6MM X 60DEG HSS CENTERDRILL

=

P
oo~ | en|ds || raf—=

alelal=lulala

Add Toal... Edit Toal... Remove Tool Update Tool Save Tool Crib...
[T Tool cib has sub stations
B Tool ciib priority
([ Use toal crib tools only

B Do not create new tool stations
B Allow Duplicate Station Numbers

Awvailable tool cribs

Gangslide 1 [Swi Select
Backworking 1 [£
End Working 1 [¢ Name :  MT Tool Crib Rear (Metric)

No. of stations : 12

Tool library
New Toal.. Save Toal... Delete Tool

We can define this operation interactively.

17. Generate Contour Mill Operation for Irregular boss.
a. Onthe Tool Tree tab, under Backworking 1, right-click on T42 and select 2.5 Axis
Milling Operations, Contour Mill.

Edit Definition...
2.5 Axis Mill Operations > |]£[| Rough Mill
Hole Machining Operations > |E| ContourMillL\\)
3 Auxcis Mill Operations > E Face Mill
Multiaxis Mill Operations >
Turn Bore Operations >
g Properties...
Folder >
; Delet:
B 1y Radi

b. Onthe Features tab, select Irregular Boss1 from the list of features.
c. Onthe Operation tab, select Swiss Turn from the Use TechDB defaults list.
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] Opﬁfﬂii0"| T Tool | @ Featuresﬂ]‘ | BT Opemnon| T Tool | @ FEEMESWL

Contour Mil v Selected Features 3
@& Imegular Boss1

Preview A

Parameters. ..

Features for the Contour Mill

»

5] Create Features...

o tion P. tors Pick from the available :

b4

=R Mill Part Setupd
© Use TechDE defaults ﬂ Imegular Boss1 [Swiss Tum]
Swiss Tum -
Copy from

d. Click OK to the operation parameters.
e. Generate toolpath.

18. Add Sub Spindle Operation.

a. Right-click on the second Turn Setup1 in the tree and select on Sub Spindle
Operation.

b. Select Grab from the Available Templates and click OK.

c. Inthe Sub Spindle Parameters dialogue, under Name and Description, click on
the Associate to an operation checkbox.

d. Make sure Cut Off1 is selected under the Associated to list.
In the Steps list, click on Spindle Feed step and set the Clearance to 24.5mm.
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Sub Spindle Parameters [©)
v X
Parameters  Statistics Posting
Name and Description A
Name : Grab '!ﬁ]
‘This will postion to grab for a cuteff a
v
< >
{8 Associate to an operation
Associated to: | Cut OFF1 ~
Steps %

Spindle Speed [ Main. Off 1

Spindle Speed [ Sub. Off ]

Spindle Oriert [ Main, C:0° ]

Spindle Oriert [ Sub, C:0°

Spindle Rapid [ Z:20]
Spindle Feed [ Z:24.5, F:125.0000]
Spindle Fixure Clamp [ Sub ]

Spindle Sync Tum mode [ Speed ]
Spindle Speed [ Main, CW, 5:1000.0000]

Tumet - Rear 2(Backworking)

Spindle Feed Move

»

OQubsoluteto: | FrontFaceof Part v | 'T{
Clearance: 245mm (3]
O Incremental by: pjstance
Cearance: 0mm E
Feedrate: 125.00000
Message k2

f. Click OK.
19. Modify the Order of Operations with the Sync Manager.
a. Launch the Sync Manager.
b. Dragthe operations on the Sub Spindle to the top of the Rear2(Backworking) list.

I CAMWorks Sync Manager

Sync Manager  Time View

X

Syncing strategy Sync Manager View
=@
User defined ~ By operation By Turret
By turret : By Spindle S el
Rear 1(Gang 5lide) Rear 2(Backworking)
E I} Face Rouah1 rT02] j} Face Finish2 [T43] i
ir i Face Flnls.h‘l 1021 anter Drill2 144 3
Center Drilll [T21] Drill2 [T45]

K Drilll 11241 Bore Rouahl [T411 H
E h Turn Rouah [T021 Bore Finish1 [T41] g

lis Turn Finish1 [T02] [ Contour Mill1 [T42] )
4 Groove Finish1 [T04]
4 Groove Finish2 [T04]
! Thread-0D1 [T0&]
K Center Drill3 [TO7]
K Drill3 [T08]
E fign Cut OFF1 - First mowe [T01]

3% 110001 3" [ 10001
= |y Cut OFF1 [TO1] = {Sub Spindlel

> 110101 32 110101
Cancel Help

c. Click OK.
20. Simulate Toolpath.
a.
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b. Activate the Display Machine command.
c. Checkonthe All tools checkbox.

Display Compone... ? x

|Eﬂ &4 |.AIITooIs

d. Runtoolpath simulation.

SN

o

21. Post Process the G-Code.
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Mulit-Channel NC Viewer
Aligned LESSON 02 H1

%

00001

(PART:LESSON 02 MAIN)

(DATE : 13-8-2025)

(TIME - 16:05:37 )

(-MAIN-SPINDLE-PROGRAM-}
(-COLLET-RECHUCK-)

(T0101 - CTPS15FR HOLDER }

(T0101 - CTPS15FR HOLDER )}

(T0202 - DCGT 11T304 TURN HOLDER. )

( T0404 - GTMX32150 T0O1 OD HOLDER. )
(T0606 - CSVTL1FRP60-035A TURN HOLDER )
(TO707 - 3MM X 60DEG HSS CENTERDRILL )
( TO80S - 1.0MM JOBBER DRILL )

(T2121 - 6MM X 60DEG HSS CENTERDRILL )
(T2424 - 2.0MM SCREW MACH DRILL )

#3500 =01 (CUTOFF TOOL NUMBER)
#3501 =12. (CUTOFF SHANK WIDTH)
#5302 =1.5 (CUTOFF INSERT WIDTH )
#503 =-.05 (CUTOFF LAST_X)

#504 =-36.75 (CUTOFF LAST_Z)
#3505 =5000 (CUTOFF SPEED RPM)
#3506 =316 (CUTOFF SPEED SFPM)
#507 =09 (CUTOFF FEED FPR)

#508 =497.29 (CUTOFF FEED FPM)

22. Save and Close the Part.
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Aligned LESSON_02__ HZ
%

00002

(PART :LESSON_02___SUB)
(DATE - 13-8-2025)

( TIME - 16:05-37 )

(-SUB-SPINDLE-PROGRAM-}
(-COLLET-RECHUCK-)

(T4141 - VCMT 070204 BORE BAR )
(T4242 - AMM CRB 2FL 14LOC)

(T4343 - VCMT 070204 BORE BAR )

( T4444 - 6eMM X 90DEG CRB SPOTDRILL )
( T4545 - 7.8MM JOBBER DRILL )

GOTO

G288 W0

G99 G97 G80 G40 G18

M5 (SUB SPINDLE STOP)

T2000 (SUB HOME + ALIGN WITH MAIN)
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Lesson 3 — Programming a Part for Swiss-Turn Advanced
Options Part 2

Upon successful completion of this lesson, you will be able to:

Program a part using a three path machine (Gang, End and Back working)
Set up tooling and advanced tooling parameters.

Understand Sliding Head Parameters

How to implement segmentation Manager to segment toolpaths.

How to segment an OD thread operation.

Advanced Sync manager options for three post machining.

Tool Shift parameters.
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Case Study — Advanced Swiss Turn Part Programing Part 2

In this exercise we will further apply the principles discussed in previous lessons to program a part
file for a Swiss turn machine. In the previous exercise we used a simple machine with a gang slide
tool post and a back working tool post for features machined on the sub spindle.

Now we will use a machine that has an additional end working tool post mounted to the sub
spindle. In this lesson we will show how to set up the machine to use tools on all three posts.

Here is a basic diagram of the machine we will be using.

Gang Slide

End Working

1. Open Part.
a. Open the part file LESSON_03.SLDPRT from the Lesson_03 folder.
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2. Define the Machine.

a.

a oo

f.

On the SOLIDWORKS Feature tree, suppress the feature Threadl.

Go to the CAMWorks Feature tree.

Edit the machine definition and go to the Machine tab.

Select the Gang, End and Backworking machine under the Swiss Turn Machines
area in the Available machines area.

Click Select.

Machine

Available machines

BH Tum Machines Select

: Tum Single Tumet - M
TE: D:::I?I'u:et R ME:I Machine name : Gang, End and Back
Tum Multi Tumet - Met Machine ID : Gang, End and Back:
el Mil-Tum/ Muti-Function L

e Mil Tum Machines Radiediviiaiadly

: Mill-Tum Single Tu Machine type : Mill-Tum
Mill-Tum Dual Tur Number of axis -

H Mill-Tum Mutti Tur

Eﬂﬂg Swiss Tum Machines Max. feedrate : 12000.00mm/min
Gang and Backwa Max. spindle speed - Main : 5000.00mm
Gang. End and Sub : 5000.00pm

-+ Gang, Tumet and £ Live spindle (Rear 1) : 5000.00pm
B Vire EDI Machnes Live spindle (Front 1) 5000.00pm

Live spindle (Rear 2) : 5000.00pm
Live spindle (Frort 2) : -
Sub-spindle support :

Under the Active machine section, ensure that

SAMPLE_GANG_END BACKWORKING is selected as the Simulation
machine.

Machine

Active maching

Machine name : Gang, End and Backworking
Machine 1D : Gang. End and Backworking Swiss Tum

Machine duty © Medium duty i
WMachine type : Mill- Tum
Number of axis :
Max. feedrate : 12000.00mm/min
Max. spindle speed - Main : 5000.00pm
Sub : 5000.00pm
Live spindle Rear 1(Gang Slide) : 5000.00mm
Live spindle Front 1(End working) : 5000.00pm
Use sub-spindle : (@
Simulation machine : SAMPLE_GANG_END_BACKWORKINC Vi
Simulation controller : APTOMLY ~
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g. Onthe Fixture tab, under the Main Spindle Information, edit the Collet and select
the TF 37 collet.
h. Make sure the Collet Housing Parameters selection is unchecked.

Collet Parameter : [Main Spindle]
v X

Collet Management
Type/Style :

»

[Active] 5C -
Available Collets :

TF 37 v %
HName:

TF37 | M

Collet Parameters

<«

“«

[ collet Housing Parameters

i. Click OK.
j. Editthe Guide Bushing.

Carbide Length
The following parameters define the geometry of the Guide Bushing:

|<— Overall Length

Max Stock
Diameter Diameter
(OD) (ID)

Carbide Length

< >

Carbide Length is the length of the tungsten carbide insert that lines the inside of a guide bushing.
The length of the carbide insert within the guide bushing provides a greater contact surface with the
bar stock. A longer carbide length is particularly beneficial for:

e Machining Long Parts — For parts with a high length-to-diameter ratio, a longer carbide
insert provides additional support along the length of the bar stock. This increased contact
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area helps to minimize vibration and deflection, allowing for more stable cutting and
preventing issues like chatter or bent parts.

o Enhanced Rigidity — The longer contact area ensures the bar is held more securely, always
keeping the cutting tool close to the support point. This rigidity is the fundamental principle
behind Swiss-type machining and is what allows for the creation of long, slender, and highly
accurate components.

Later in this lesson, this length will affect how we use the Segmentation manager.

k. Under the Guide Bushing Management section, select TD32S from the list of the
Available Guide Bushings.

l.  Under the Guide Bushing Parameters, set the Stock Diameter to 30mm.

m. Setthe Carbide Length to 35mm.

Guide Bushing
v X

Guide Bushing Management

b4

Available Guide Bushing :
D325 | R

Hame :

D325 | [

Guide Bushing Parameters

pod

Stock Diameter (D) : | 30mm
Max Diameter (OD) : | 49mm

Carbide Length: | 35mm

Ar Al e 4

Overall Length : | 82Zmm

n. Click OK.
Set the Initial collet rechuck Z to 150mm.

4

||n'rtia| collet rechuck Z: 150mm

p. Editthe Sub Spindle Collet parameters.
q. Setthe Available Collets to TF 25.
r.  Uncheck the Collet Housing Parameters checkbox.

Collet Parameter : [Sub Spindle]
v X

»

Collet Management
Type/Style :
[Active] 5C ~
Ayailable Collets :
TF 25 v K

Hame :

TF 25 | [

Collet Parameters

&«

GCOIM Housing Parameters

&«
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s. Click OK.
t. Click OK to the Machine Definition.
3. Edit Stock Definition.
Edit the Stock Manager.
Set the Outside Diameter to 30mm.
Set the Front Face Of Stock Offsetto Imm.
Set the Back Face Of Stock Offset to 6mm.

o0 oo

Stock Manager

Bar stock parameters

|30mm |
[E: [omm |
[2mm |
[€1mm |

»

Min Bar Stock

Offset Parameters :

@Pmm | =
@|1mm | -
E |6mm | -

BAssociate offset parameters for rebuild

Load default Set as default

e. Click OK.
4. Define Machinable Features.
a. Inthe CAMWorks Options, on the Turn Features tab, click on the checkbox next to
Face Feature (Sub Spindle).

Tum Features

Extract Machinable Features
Feature types
8 Profile OD
8 Profile ID
B Face Feature
@ Groove Feature
@ cCut O
8 Bar Stock
() Cther Stock Types
@ Face Featurs (Sub Spindle)

b. Setthe Mill Features options as shown below:
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>0

Mill Features
Extract machinable featurss
Method :  MigView it

Feature types Remove on rebuild
B Holes Holes
@ Non holes Mon holes
@ Boss Boss
[[) Face
[ Part perimeter Part perimeter options
() Tapered & fillsted Open pocket type
(] Mutti suface pockets Boss type
([ Curve features for chamfering e,
Hole recognition options © Smart pick

Max diameter :  1000mm O Adiacent faces

Ak 4

Min included angle :  360deg Curve feature options
[C) Condense split holes
8 Recognize counterbore holes

(] Extend holes ta the stock Ppply..

Max face angle : 15deg =

Planar edges only

B Create feature groups

() Check accessibility for through features

Click OK.

Run the Extract Machinable Features command from the CAMWorks
CommandManager toolbar.

Copy ID Feature1 (CRTL+Drag and Drop). Rename the copied ID Feature to ID

Feature2. g |0 Featured [Swiss Turn]

Edit the ID Feature2’s feature parameters and Change the Spindle attribute to Sub

. Spindle attribute : Sub spindle
spindle. P P

Click OK.
Create face milling Mill Part Setup and generate slot features as shown below. Use
the Swiss Turn strategy for both these features.

v

Profile Island
e

2.5 Axis Feature: End Conditions

v

2.5 Axis Feature

Spindle attribute : Main v

»

Type: Slot

Strategy :  Swiss Turn v

Through: ]

Create Mill Part Setup for the flat on the top of the part as shown below. Create slot
feature for the flat. Use the Swiss Turn strategy. Set the Blind distance to 1mm.
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2.5 Axis Feature: End Conditions

vV X ™

G Profile Island

2.5 Axis Feature
Type: siot
Strategy:  Swiss Turn
Spindle attribute : Main
Through: [

End condition - Direction 1

Blind

T |1mm [‘:7

j-

s

7

Pattern this slot feature around the axis of the part.

k. Create a Mill Part Setup on the back of the part. Create a Boss feature as shown

below. Set the Strategy to Swiss Turn. Set the Spindle attribute to Sub Spindle. Set
the Blind Feature Depth to 7mm.

v

2.5 Axis Feature: End Conditions
X -

Q Profile Island

2.5 Axis Feature

Type: Boss

Strategy: Swiss Turn

Spindle attribute :  Sub spindle

Through: (]

End condition - Direction 1

)( Blind

(; [7mm

Folders

Folders can be created within the Feature, Operation, and Tools trees. This functionality helps with
organization and makes it easier to navigate complex projects.

Two options, Create New Folder and Add to New Folder, included on the right-click menu. Both
options create a new folder above the selected item. The difference is that the Add to New Folder

option automatically places the selected item into the new folder, while the Create New Folder
option does not.
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=

Folder »

Lock

Create new folder

Add to new folder

Once created, you can use drag-and-drop to add and arrange features, operations, part setups,
and tools into these folders. You can also drag and drop the folders themselves to different
locations within the trees. This makes it much easier to group similar items together, like all

features with the same machining direction, and ultimately makes managing projectsin

CAMWorks more efficient.

[ ]

@ CAMWorks NC Manager

[]-& Configurations

-ga¥ Machine [Gang, End and Backworking]
-y Stock Manager[6061-T6]

Coordinate System

J.. Main Spindle [User Defined]

}. Sub Spindle [User Defined]

=-"u Turn Setupl

: Main Spindle Features

ﬂ:[ Face Featurel [Swiss Turn]

h QD Featurel [Swiss turn]

ﬂ:ﬂ Groove Rectangular OD1 [Swiss Turn]
E ID Featurel [Swiss Turn]

CutOff Featurel [Swiss Turn]
Sub Spindle Features #
b:[ Face Feature? [Swiss Turn]

E ID Feature2 [Swiss Turn]
=42 Mill Part Setup5
; rregular Slot1 [Swiss Turn]
rregular Slot2 [Swiss Turn]
=-[3 0D Hole Features
5. %% Mill Part Setup1
@ Helel [Swiss Turn]
Mill Part Setup2
@ Helel [Swiss Turn]
2142 Mill Part Setup3

@ Hele3 [Swiss Turn]
-2 Mill Part Setup6
] Irregular Slot3 [Swiss Turn]
-4 Mill Part Setup?
@ Irregular Boss1 [Swiss Turn]
ij Recycle Bin

“gaE Machine [Gang, End and Backwarking]
1, Stock Manager[6051-T8]
=} Coordinate System
L. Main Spindle [User Defined]
X Sub Sgindle [User Defined]
w Turn Setupt [Turn OpSetupl]
5 [ Face Rough1[TO2 - 0.4x55° Diamand][Rear 1(Gang Slide)]
%[y} Face Finish1[T02 - 0.&x35° Disrmyand|[Rear 1{Gang Slide)]
=- [l End Waorking Operations h
- Drill1[T31 - 6116° Orill)[Fromt 1(End working]]
-9 Bare Rough[T33 - 0.4x35" Dismond][Frant 1(End working]]
- Bare Finish1[T33 - 0.4x35" Dismond][Front 1(End working]]
=4 Mill Part Setup11 [GroupT]
=B Contour Mill2ZIT24 - 4 Flat End][Rear 1(Gang Sidel]

“u Turn Setupi [Turn OpSetup3]
[ segmentl #
i1 i Turn Rough2iSegment!][T02 - D455 Diamand][Rear 1{Gang Slide)]

i Tum Finish2[S A][T02 - 0.4x55° D JiRear 1{Gang Shide)]

41- Thread-QD2[T0S - G.03:60° Thresd][Resr 1(Gang Slide)
=-f Segment2

G-I Turn Rough T02 - 0.4x55° 1{Gang Shide)]
G-l Turn Finish3[Seg T2 - 0.4x 55" 1(Gang Side)]
(+l-ay Thread-OD3[T06 - 0.0360" Thread][Rear 1(Gang Slide]]

=- @ Segment?
i i Turn [T02 - 0.4x55" Di 1{Gang Slide)]

iz Twrn Finish&[Segmert3][TO2 - 0.4x53" Diamond][Rear 1{Gang Shde)]
i nﬂn Groove Finish1[T04 - 2 Groowve][Rear 1{Gang Slide]]
#H E Thiread-QD4[T06 - 0.03260° Thread][Rear 1{Gang Slide)]

- [ Segmentd
S Turn J[T02 - 0435 1(Gang Shde)]
@-lis Tur F 702 - 0.4x55¢ 1(Gang Shde)]

= Mill Part Setup3 [Groupi]
=-a3F Center Drill[TO7 - 3WIM X G0DES Center Drilll[Rear 1{Gang Slide]]
+-oly Drll2[T08 - 2¢135" Drill][Rear 1iGang Slidel]
=4 Mill Part Setups [Groupd]
&Ly Rough MIlN[T10 - 4 Flat End][Rear 1(Gang Slide)]
+[B Contour MIllT[TI0 - 4 Fiat End]iRear 1(Gang Side)]
w Turn Setupt [Turn CpSetupd]
50D Cut OFFI[TO1 - 1.5 Groove] Rear 1{Gang Slide)]
= u Turn Setup! [Turn OpSetup2] [SUB2]|
=[] Face Funish2[T43 - 0.4x35° Duamond)][Rear 2{Backworking]|
=-§ Bore Rough2[T41 - 0.4x35" Diamaond][Rear 2({Backworking]|
=-B= Bors Finish2[T41 - 0.4x35" Diamand][Rear 2(Backworking]]
=3 Mill Part Setup2 [Groups] [SUBS]
=B Contaor MIIITAS - & Flat FndliRpar 2R iner) 1

T

[} CAMWorks NC Manager

[

[

]P TO1 - 1.5 Groove
- 02 - 0.4x35" Diamond
..... B 103 - 0.2:55° Diamond
le T04 - 2 Groove

..... h TO5 - 1.5 Groove

o T06 - 0.03x60° Threa

- Live OD (T07-T10)
{107 - 3MM X 60DEG Center Drill

7 T08 - 2x135° Drill
..... T 109 - 6 Flat End
7 T10 - 4 Flat End

=-[ Live Face (T21-T24)

----- 'B' T21 - 6MM X 60DEG !enter Drill

..... T 122 - 5x118° Drill
..... B 122 - 0.4¢35° Diamend

- T24-4FlatEnd
[—--»n End Working 1[Front 1{End working)]
-G T31- 6x118° Drill

.. T32 - 4FlatEnd
H- § T33 - 0.4x35° Diamond

Live Face (T41-T43)
- T41 - 0.4x35° Diamen
G T42-4FlatEnd
- T43 - 0.4x35° Diamend

o T45 - 6 Flat End

E|g:.! Machine [Gang, End and Backworking]
gn Gangslide 1[Rear 1(Gan
=@ Turn OD (T01-T0E)

g Sliie)]

9"" Backworking 1[Rear 2(Backworking]]

T T44 - 6MM X SDDEG Center Drill

5. Add Folders to the CAMWorks Feature Tree.

a.

Under Turn Setup1, order the features in the following order:

=-"w Turn Setup]

m:[ Face Featurel [Swiss Turn]
E ID Featurel [Swiss Turn]
ms 0D Featurel [Swiss turn]

E CutOff Featurel [Swiss Turn]
m:[ Face Feature? [Swiss Turn]
E |0 Featured [Swiss Turn]

l:ﬂ Groove Rectangular Q0T [Swiss Turn)

b. Right-Click on Face Feature1 and select Folder, Create new folder.
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[1-"w Tumn Setupl
: H Face Featurel [Swiss Tupnl
m! 0D Featurel [Swiss turn Edit Definition...
Il Groove Rectangular OO Parameters...
E ID Featurel [Swiss Turn
E CutOff Feature] [Swiss Generate Operation Plan
M Face Feature2 [Swiss Tu
E ID Feature? [Swiss Turn [":h

Turn Feature...

£ Mill Part Setup5 Turning Operations »
@ Irregular Slot1 [Swiss Tu
@ Irregular Slot2 [Swiss Tu Ge To »
=] & Mill Part Setup Copy Features...
@ Holel [Swiss Turmn]
£ Mill Part Setup2 EY Properties..

: @ Hole2 [Swiss Tum)]
=& Mill Part Setup3

@ Hole3 [Swiss Turn] % Lock
E1-4R Mill Part Setup6

Folder b Create new folder
Add to new tlder

Blﬂ%@ Pattern1-Irregular 5l X Delete
) Irregular Slot3 [Swis Rename
-8 Mill Part Setup7 |8 Suppress

: @l Irregular Boss1 [Swiss Tt &¢ Hide
i &) RecycleBin T

c. Rename the new Folder1 to Main Spindle Features.
d. Dragthe features Face Feature1, ID Feature1, OD Feature1, and Groove
Rectangular OD1 into this Main Spindle Features folder.

=" Turn Setupl

Main Spindle Features

m:( Face Featurel [Swiss Turn]

E |0 Feature1 [Swiss Turn]

b (D Featurel [Swiss turn]

_..JH] Groove Rectangular OD1 [Swiss Turn]
% CutOff Featurel [Swiss Turn]

m:[ Face Feature? [Swiss Turn]

e. CRTL+select Face Feature2 and ID Feature2.
f. Right-click on these features and select Folders, Add to new folder.

- Turn Setupl

: Main Spindle Features

m:[ Face Featurel [Swiss Turn]

g ID Featurel [Swiss Turn]

& OO Featurel [Swiss turn]

ﬂ:ﬂ Groove Rectangular OD1 [Swiss Turn]
E CutOff Featurel [Swiss Turn]

H Face Feature2 [Swiss Turn]

: |0 Feature? [Swiss Turnl
=142 Mill Part Setup5 Generate Operation Plan
: @ Irregular Slot1 [Swiss 7|
@ Irregular Slot2 [Swiss 7| Copy Features...
NufEarSctupl Folder » Create new folder
Holel [Swiss Tumn]
24 Mill Part Setup2 @ Llock Add to new folder
@ Hole? [Swiss Turn] 3% Delete &
Mill Part Setup3
Hole3 [Swiss Tum)] g Suppress
1% Mill Part Setupb §g Hide

g. Rename the new folder to Sub Spindle Features.
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£ Turn Setupl

: Main Spindle Features

m:( Face Featurel [Swiss Turn]

E |0 Featurel [Swiss Turn]

h QD Featurel [Swiss turn]

JH Groove Rectangular OD1 [Swiss Turn]
% CutOff Featurel [Swiss Turn]

Sub Spindle Features

; m:( Face Feature [Swiss Turn]

h. Add Mill Part Setup 1, Mill Part Setup2, and Mill Part Setup3 to a folder and
rename the folder to OD Hole Features.

: 0D Hole Features

. Mill Part Setup
g Holel [Swiss Turn]
& Mill Part Setup2
g Hole2 [Swiss Turn]
& Mill Part Setup3

End Working Tool Definition
After generating the operations, we can organize the operations into folders.

The next step is to generate the operations for these features.

We will start by facing the part followed by drilling, and boring the ID. These ID operations will be
done using tools mounted in the stations on the end working tool post.

End Working

This will allow us to use a longer tool machine to the depth of the feature.

6. Generate Turn Operations.
a. Right-click on Face Feature1 and select Generate Operation Plan.
b. Generate the toolpath for Face Rough1 and Face Finish2.
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Generate Operation Plan for ID Feature1.

Edit Drill1 and go to the Tool tab, Tool Crib tab.
Set the Turretto Frontl.

Select tool Stn No.31 and click Select.

Tool Crib

- o a0

Turet : | Front 1 ~
Tools

Usage| $tn No.| Station ID| Type | ID Comment Ins

1 1 Drill 1% |5.0mm JOBBER DRILL
Select 31 |- Drill 29|6.0mm JOBBER DRILL
3z |- Flat End [7 |4MM CRB 2FL 14 LOC
Save... 33 Bore  |-1

Remaove

From library

Replace...

Add...

g. Gotothe Feature Options tab. Press the Override Machining Depth button and set
the Machining length to 78mm.

Feature Options
Features
Feature list
1D Feature e

Parameters..

Add tip length (] 1.8mm
Machining length :  78mm = @

TechDB ID: 791

Sliding Head Parameters

Since this current tool is mounted on the End Working tool post that has a Z aixs, we have the
option to control the motion of the Z axis with the Sliding head parameters.

In the Sliding Head group box, you'll find parameters for certain machining operations.

91|Page



Lesson 3 - Programming a Part for Swiss-Turn Advanced Options Part 2

e

Sliding head
Z Pxis motion :

Fosition the tool at : gmm

Move stock

[

S

This section is only visible on the NC tab if these three conditions are met: the machine is a Swiss
Turn/Multi-Function Lathe with a sliding head, and the operation is on the Main Spindle, and the
tool postis defined in the TechDB as able to move in the Z axis.

5 CAMWarks 2026 Technology Database

- o x
= (% MillTum / Multi Function Lathe > Machines [ meric [ 2
il Save | Copy | Delete
Mill Turn Machines (3) v
@ MilTum Single Turret - metric (Defautt)
H Tumn + Rear 1(Gang slide)
& winTum Dual Turret - metric Active :
Label ©
Mill-Tum / @ Mi-Tum Mut Turret - metric Gang Slide
Muiti-Function Changer Method : | Slige v
Lathe Swiss Tun Machines (3) v
Toolerib Turret Tool post: | Gangslide GE (Metric) v
@) Gang and Backworking - Metric 5 X
b’ EDM Bi-direction
% Gang, End and Backworking - Melric Moves in Z axs - (]
E Mill Tooling @ Gang, Turret and Backwiorking - Metric No. Tools - | 12
v Front 1(End working)
Active :
é Turn Tooling i
. Changer Methed : | Siide -
ﬂ Feed/ Speed Toolcrib Turtet/ Tool post: | End Working GE (Metric) v
Bi-direction :
.I@ Setiings Moves in Z axis *
No. Tools: | 3
0 About v Rear
Active
Label : | Backworking
Changer Method : | Slide v
Toolcribf Turret! Tool post - | Bacioworking GB (Metric) v
Bixirection : ]
ol Moves in Z axis : (]
% CAMWorks
P A A
©2025 2020 Geometne Ameres, . | wamscamuens com ®

The Z Axis Motion setting, a dropdown menu with two choices,
is handled. The default option is setin the TechDB.

°
Move stock: the stock
moves for Z axis moves
< -
“ >
°

determines how Z-axis movement

Move Stock: The workpiece itself moves to provide the Z-axis motion during machining.

Move Tool: The tool moves along the Z-axis to machine the part.
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Move Tool: The tool
moves for Z axis Moves

—

Position the tool at

This parameter sets the absolute Z-axis position of the tool relative to the face of the Guide
Bushing. You must enter a value greater than zero. Like the previous setting, the default value is
pulled from the TechDB.

h. Gotothe NC tab, under Sliding head, Set the Z Axis motion to Move tool.
i. Setthe Position the tool at to 25mm.

NC
Sliding head
Z Axis motion : | Move tool =
Position the stock at : 25mm E

j.  Click Preview.
k. Run the Step Trough Toolpath command and examine the toolpath.

Notice that the tool moves during the step through toolpath.

If we set the Z Axis motion to Move stock, the step through would show the tool post moving
rather than the stock.
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l. Edit Bore Rough1. Go to the Tool tab, Tool Crib tab.

m. Setthe Turretto Front 1. =™ Front] v

Click on the Station tab.
Change the Tool Number to 33.

=)

Station
Station
Tool number : 33 -0
Station 1D -
Gage offset 0YZ): Stom  [2] Gom 2] 5445mm  [3] | Reset
Station tupe © Any =

p. Click Yes tothe CAMWorks Warning message to reuse the tool number.

CAMWarks Warning

. Tool number 33.00 is used by another tool. Do you want to
/= re-usethe tool number 7

g. Gotothe Bore Rough tab and under the Cut type section, check on the Mirror

about centerline checkbox. |8 Miror about centerine
r. Under the Profile parameters section, uncheck the Undercut checkbox.

Bore Rough

Profile parameters
First cut amount © 3mm

Max cut amount :  3mm
Final cut amount :  Tmm
Stepinangle : Odeg
Step in amount :  Omm

Step out angle © Ddeg

coRaojaoRaofacyacan

Step out amount © Omm
() Shamp comer
[ Undencut
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On the NC tab, under Sliding head, set the Z Axis motion to Move tool and the
Position the tool at to 25mm.

NC
Sliding head

Z Mxis motion :  Move tool ~
Position the stock at : 25mm =

Click OK.

Do the same thing for Bore Finish: change the tool to T33, on the Bore finish tab,
check on the Mirror about centerline checkbox B Mirer about “E”tem”eL and uncheck
the Undercut checkbox.

On the NC tab, under Sliding head, set the Z Axis motion to Move tool and the
Position the tool at to 25mm.

. Click OK.

Generate the toolpath for Drill1, Bore Rough1 and Bore Finish1.

Generate Operations for OD Feature1 and Groove Rectangular OD1.
Delete Grove Rough1 and generate toolpath for Turn Rough1, Turn Finish1 and
Grove Finish1.
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7. Add Folders to the operation tree.
a. Create afolder for the facing operations and change the name to Face Operations.
b. Create a folder for the end working tools and change the name to End Working

Operations.

2w Turn Setup1 [Turn OpSetup]
=-[l Face Operations
M Face Rough1[T02 - 0.4x55° Diamend][Rear 1{Gang Slide)]
ﬁ[ Face Finish1[T02 - 0.4x55° Diamond][Rear 1{Gang Slide)]
-8 End Working Operations
} Drill1[T31 - 6x718° Drill][Front 1(End working)]
% Bore Rough1[T33 - 0.4¢35° Diamend][Front 1{(End working]]
E Bore Finish1[T33 - 0.4x35° Diamond][Front 1{End working)]
E Turn Rough1[T02 - 0.4x55° Diamond][Rear 1(Gang Slide)]
-5 Turn Finish1[T02 - 0.4x35° Diamond][Rear 1(Gang Slide)]
ﬂﬂﬂ Groove Finish1[T04 - 2 Groove][Rear 1(Gang Slide)]

i

&

-

Segmentation Manager
For the OD Turning operations, we will be using the Segmentation Manager to automatically break

the OD operations into predefined segments according to the length of the partin Z.

Segmentation Manager

In Swiss turning, a part's machining length must be shorter than or equal to the guide bushing's
carbide length to ensure the part is held securely. If the part is too long, it needs to be machined in

smaller sections.
I«* Overall Length —»‘

Max Stock
Diameter Diameter
(OD)

Carbide Length I« :!

The Segmentation Manager Wizard is a tool that helps users divide these long turning operations
into multiple segments. This interactive wizard lets you split and position each segment to ensure
the partis properly clamped throughout the machining process.

Only Turn Roughing and Turn finishing operations on the outside diameter can be segmented in the
segmentation manager

To Access the Stock Manager:

=  CommandManager: CAMWorks 2026> Segmentation Manager...
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Segmentation
Manager...

Segmentation Manager...

Segrmentation Manager

= Toolbar: Segmentation Manager jl?
= CAMWorks Feature Tree: Right Click the CAMWorks NC Manager item and select

Segmentation Manager... i Segmentation Manager..

= Tools pulldown menu, CAMWorks>Segmentation Manager...

Earlier, when we defined the machine for this part, we defined the Carbide Length as 35mm. Each
segment on this part should be less than 35mm to ensure the stock is held securely and accurately
within the guide bushing as it moves along the Z motion of the of the cut.

For this example, we will set each segment to 20mm.

8. Launch the Segmentation Manager.

a. Generate the toolpath for the Turn Rough1, Turn Finish1 and Groove Finish1
operations.

b. Click onthe Segmentation Manager... command on the CAMWorks 2026
CommandManager toolbar.

c. Under Split Planes click on the New button three times.

d. Selectthe Spilt Plane1 segment in the list. In the Split Plane Location area, set the
Offset to 20mm.

Segmentation Manager

Cperations... €3

Split Planes 3
New Delete

Eplit Plane1 [Z : 20mm]
Eplit Plane2 [Z : 39mm]
Eplit Plane3 [Z : 59mm]

Split Plane Location R
Entity : | |

Label : |5p\it Plane 1 |

e. Setthe Split Plane2 to an Offset of 40mm.
f. Setthe Split Plane3 to an Offset of 60mm.
g. Clickonthe Operations... button.
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Segmentation Manager

Operations. .. Q
Split Planes R
New Delete

Split Plane1 [Z : 20mm]
Split Plane2 [Z : 40mm]
Split Plane3 [Z : 60mm]

The Operations list box in the Segmentation Manager Wizard displays all operations with a
generated toolpath, including those from the Sub Spindle. The list does not include specific
operation types such as Sub Spindle, Probe, Post, Face, Cut Off, Suppressed, or Thread

operations, nor does it list operations for ID features or those using VoluTurn or Prime Turning
methods.

Operations that are already split will also appear in this list, including any that have been deleted
but are stillin the Recycle Bin.

Segmentation Manager
v

Dperations

—--n Operations
i ﬁﬁ Turn Rough 1[T02-Rear 1]

b

fis' Turn Finish1[T02-Rear 1]
E Groove Finish1[T04-Rear 1]

Split Operations

Operations that span across one or more segment boundaries will be highlighted in the list. This
highlighting indicates that they are candidates for splitting. When you hover over a highlighted
operation, a tooltip will show how many segments its toolpath crosses.

Segmentation Manager
v

Operations ]

{ig Turn Finish1[T02-Rewr 1 : ‘
E Groove Finish1[T04Re Toolpath span is across 4 segments |

Split Operations

To split these operations, simply select one or more highlighted operations and click the Split
Operations command.

[ Split Operations l
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The command will be enabled as soon as you select a valid operation. Each selected operation will
be splitinto the number of new operations equal to the number of segments it spans. For instance,
if an operation's toolpath crosses three segments, it will be split into three new operations.

h. From the Operations list, CRTL+select Turn Rough1 and Turn Finish1.
Click on the Split Operations button.

i
j-

Examine the results.

v

Q

Segmentation Manager

Segments...

B

Operations

b3

=4 m Rough[T02-Rear 1]

! Turn Rough2[Segment1] [TO2-Rear 1]
 Turn Rough3[Segment2] [T02-Rear 1]
i Turn Rough4[Segment3] [T02-Rear 1]
i Turn Rough5[Segment<] [T02-Rear 1]
E Turn Finish[TO2-Rear 1]

{5 Turn Finish2[Segment1][T02-Rear 1]
{5 Turn Finish3[Segment2][T02-Rear 1]
{5 Turn Finish4[Segment3][T02-Rear 1]
H {i5 Turn Finish5[Segment4] [T02-Rear 1]
ﬂ Groove Finish 1[TO4-Rear 1]

Operations

Split f Update Operations

After being split, the new operations appear as nested nodes under their original parent operation
in the list. Selecting a nested operation will display its corresponding toolpath in the graphics area.
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63 Operations
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The naming convention for these split operations is: <Operation Name><Segment #>[Tool

Number - Turret Name].

* Turn Rough2[Segment1][TO2-Rear 1]
rn Rough3[Segment?] [T02-Rear 1]
rn Rough4[Segment3] [TO2-Rear 1]
{5 Turn Rough5[Segment4][T02-Rear 1]
E _Turn Finish[T02-Rear 1]
H {li5 Turn Finish2[Segment1][T02-Rear 1]
{li5 Turn Finish3[Segment2][T02-Rear 1]
{li5 Turn Finish4[Segment3][T02-Rear 1]
{li5 Turn Finish5[Segment4][T02-Rear 1]
ﬂ Groove Finish 1[T04-Rear 1]

<Operation Name> refers to the name of the original operation.
<Segment #> indicates the segment number the new operation corresponds to.
[Tool Number - Turret Name] specifies the tool number and which turret it's from.

If we need to adjust the split planes, click on the Segments... button to return to the

previous screen.

k.
L

Click OK.

Examine the operations under Turn Setup1.
Add folders for each segment named Segment1, Segment2, Segment3 and

Segment4.

Drag the segments of the operations into their respective folders.
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= "w Turn Setupl [Turn OpSetup1]
+-[3 Face Operations

+-[3 End Working Operations
=] - Segment‘l

. i Turn Finish2[Segment1][T02 - 04)(55 Diamond][Rear 1(Gang Slide)]
—j- SegmentZ
. E Turn FlnlshB[Segment?.][TD?_ 04:(55 Diamond][Rear 1{Gang Slide)]
=] - SegmenB
. i Turn Flnlsh4[5&gment3][TDZ 04)(55 Diamond][Rear 1{Gang Slide)]
a- Segment4

. E Turn Flnl;hS[Segmentd][TDZ 04)(55 Diamond][Rear 1{Gang Slide)]
ﬂ.ﬂ_ﬂ Groove Finish1[T04 - 2 Groove][Rear 1(Gang Slide)]

Manually Segmenting a Thread
On this example part there is an external thread on the OD of the part that needs to be machined in
segments as we did the OD Turning operations.

OD threads are not supported operations for the Segmentation Manager at this time for
automatically segmentation, but we can manually add each segment of the threads.

To do this, we will need to define multiple OD turn features with at the same distances as the
segments defined in the segmentation manager.

On the model the thread on the OD is an M20x1.5. The pitch, 1.5mm on this part, is a critical
dimension to consider when defining the OD Features. This is because the subsequent threading
operations after the first threading operation must start at a specific place along the Z direction
based on the Pitch dimension for the threads to line up.

The first segment will start at the front face edge of the part and go to distance that is a multiple of
the pitch of the part. The tool will have to lead-out at an angle until it clears the major diameter of
the thread.
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Lead out at angle (
to clear Major Dia.
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thread
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Threading distance
is a multiple of pitch.

1st segment depth—}« »|

Subsequent thread segments will start one to two pitch distances before the previous segment’s
end point to ensure the threads line up with the previous segment. There should be an angular
lead-in where the Z length of the lead-in is a multiple of the pitch distance.

2nd segment start point (start
1-2 pitch distances offset from
1st segment threading)
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/////////
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st segment
threading endpoin

2nd Segment

y Distance Lead in length in Z

should be a multiple
of pitch

Because there needs to be an angular lead-in and lead-out to these threading operations, only G32
thread can be used. We cannot use any threaded canned cycle like G76. This will be setin the
operation parameters of the threading operation.

On this part, let’s look at the sketch Screw_Sketch.

9. Create Segmented Thread Features.
a. Onthe SOLIDWORKS feature tree, edit Screw_Sketch.
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60.00

40.00

| 18.00

]

The vertical construction lines represent the split plane distances defined in the segmentation
manager. The 37.5mm and 18mm dimensions are the distances in Z of the individual threaded
segments. The values are multiples of the pitch of the thread, 1.5mm.

b. Exit the sketch definition.
c. Onthe CAMWorks Operation Tree, insert an OD feature under Turn Setup1.
d. Under Define from select the Screw_Sketch part sketch.

New Turn Feature

v X

»

Define from

Fart Profile
Turn Section Plane =
Generate Profile

Part Sketches

<Part Profile>
Screw_Sketch [CLOSED]
Sketch1 [CLOSED]
Thread Profile1 [CLOSED]

] show non valid sketches

e. Inthe graphics area, select the first segment of the sketch.
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f. Setthe Strategyto Thread. Click OK.
g. Create two more OD Features with the thread strategy for the other segments of

Screw_Sketch.

Strategy  Thread w ‘

(C0%)

h. Editthe parameter of each of these new OD Features, click on the Library

button at the bottom of the page, and select M20.0 X 1.50 from the

Thread Condition list.

104|Page



Lesson 3 - Programming a Part for Swiss-Turn Advanced Options Part 2

B " Tools Database - Thread Condition (metric) ? *
ID |Type Designation Pitch |EndPitch | DepthOfThread | ProcessMethod| Units | Spini
185 |1M75MF M 180X 2.00 2.000000:0.000000 1.227600 1 1 1
188 |1MT7TIMF M 200X 1.00 1.000000:0.000000 (0.513400 1 1 1
187 [1M179:MF  M20.0X 1.50 1.500000:0.000000 :0.919500 1 1 1
188 |1181:MF M 200X 2.00 2.000000:0.000000 :1.226200 1 1 1
189  |1183:MF M 220X1.00 1.000000:0.000000 :0.513500 1 1 1
190 |1185:MF M 220X1.50 1.500000:0.000000 :0.920000 1 1 1
191 |1M8TIMF M 220X 2.00 2.000000:0.000000 :1.227400 1 1 1
192 |118%:MF M 240X1.00 1.000000:0.000000 (0.513200 1 1 1
193 |1191:MF M 240X 1.50 1.500000:0.000000 :0.920500 1 1 1

i. Click OK. Do this for the other two threads.
j.  Add these OD Features to a folder and name the folder OD Threads.

=38 0D Threads
U’! 0D Feature2 [Thread]
U’! 0D Feature3 [Thread]
U’! QD Featured [Thread]

10. Generate operations for the threaded features.
a. Generate operation plan for the threaded features.
b. Editthe first Thread OD1 operation parameters.
c. Onthe Thread tab, under Parameters, set the Start length to 0mm.

Thread

Depth percut © 0.38mm

Parameters

Final cut amourt © 18mm
Spring passes :
90deg
50deg
Start length :  Omm
End length :  Omm
PFitch :  1.5mm

Al (alv| (ale| (afel ae e [a)e| [4]e] (4]

Thread depth :  0.92mm
20mm
18.16mm
Library ... - 1179
Designation : M 20.0 X 1.50
Thread type : MF

d. Under Program point, uncheck the Canned cycle output checkbox.

Thread

Program point
() Canned cycle output
Groove tool : By Orientation

Other Tools :  Toql Nose Center w

e. Onthe NC tab, under Approach set the Approach from to Previous toolpath
retract. Under Retract, set the Retract to to Retract Point.
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"]

Approach Retract
Strategy :  Zthen X ~ Strategy : ¥ then 7 -
B Gouge check 8 Gouge check
Approach from © | Previous toolpath retract Retract to : | Retract Point w
Approach point (¥=50.80mm, Z=1.27mm)
Xreference : Clearance X Retract point
Offset © Omm = X reference : Clearance X ~
X: 19.9%mm Offset :  Omm S
Z reference © Claarance 7 X: 50.8mm
Offset : Omm = Zreference | Clearance Z >
Z: 2364mm Offset: Omm =
Z: 1.27mm
[[JGo to Home on tool change

f. Onthe Lead In/Out tab, set the Leadin type to Parallel. Set the Leadin amount to
2.1213mm, set the Lead angle to 45deg.

Lead In/Cut

Leadintype : | Parallel ~ Leadout type ©  Same as leadin ~
Lead Overlap Lead Overlap

Amount Amount
Lead Angle Lead Angle

Leadin amourt :  2.12mm Leadout amount :  2.12mm

Lead angle : 45deg = Lead angle : 45deg

4

Start Thread cycle at :  Before leadin End Thread cycle at : After leadout

The 2.12mm value is the distance that would make the Z length of the leading move match the
pitch.

21213

1.50 ~

g. Click OK. Drag Thread-OD1 into the Segment1 folder. Generate the toolpath for
Thread-OD1.
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h. Edit Thread-OD2, on the Thread tab, under Parameters, set the Start length to
1.5mm. Uncheck the Canned cycle output checkbox.

Thread

Parameters Program point
Depth percut 1 0.38mm [C Canned cycle output

Final cut amourt :
0.18mm Groove tool : By Orientation

Spri :
e Other Tools : Tool Mose Center ~

Stepin angle . 90deg
Step out angle : 90deg
Startlength : 15mm
End length :  Omm
Pitch :  1.5mm
Thread depth :  0.92mm

Ale| |a)e]| |a]e| |afe| (41| [41] [a]¥] [1]¥] 4]

i. Onthe NC tab, under Approach set the Approach from to Previous toolpath
retract. Under Retract, set the Retract to to Retract Point.

"]

Approach Retract
Strategy :  Zthen X v Strateay :  ¥then Z v
8 Gouge check 8 Gouge check
Approach from © | Previous toolpath retract Retract to : | Retract Point ~
Approach point (¥=50.80mm, Z=1.27mm)
Xreference : Clearance X Retract point
Offset - Omm o K reference : Clearance X e
X: 19.99mm Offset: Omm z
Zreference : Clearance 7 X: 50.8mm
Offset © Omm = Zreference  Clearance Z ~
Z: 2364mm Offset: Onm =
Z: 1.27mm
() Go to Home on tool change

j- Onthe Lead In/Out tab, set the Leadin type to Parallel. Set the Leadin amount to
2.1213mm, set the Lead angle to 45deg.
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Lead
Amount

Leadin amourt :
Lead angle :

Start Thread cycle at :

Leadin type :  Parallel

Lead In/Cut

w

Overlap

Lead Angle

45deg

Before leadin

2.12mm

e

Leadout type :  Same as leadin w
Lead Overlap

Amount
Lead Angle

Leadout amount :  2.12mm
Lead angle : 45deg =

End Thread cycle at : After leadout

k. Click OK. Drag Thread-OD2 into the Segment2 folder. Generate the toolpath for

Thread-OD2.

(C0°)

l. Do the same thing with Thread-OD3. Edit Thread-OD2, on the Thread tab, under
Parameters, set the Start length to 1.5mm. Uncheck the Canned cycle output

checkbox.

Thread

Parameters

Final cut amount

Depth per cut :

Stepin angle :
Step out angle :
Start length
End length :
Pitch :

Thread depth :

0.38mm

50deg
90deg
1.5mm
Omm

1.5mm

- 0.18mm

Spring passes

0.92mm

Alv| ale| |ale| (afe| e e 4] 4] 4]

Program point
[ Canned cycle output

Groove toal : By Orientation

Other Tools :  Tggl Nose Center w

m. Onthe NC tab, under Approach set the Approach from to Previous toolpath
retract. Under Retract, set the Retract to to Retract Point.
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7]

Approach Retract
Strategy : | Zthen X ~ Strategy : X then Z v
@ Gouge check 8 Gouge check
Approach from ;| Previous toclpath retract ~ Retract to : | Retract Point ~
Approach poirt (¥=50.80mm, Z=1.27mm)
Xreference : Clearance X Retract poirt
Offset - Omm = Kreference : Clearance X S
X: 19.59mm Offset - Omm 5
Zreference : Clearance Z X: 50.8mm
Offset © Omm = Zreference  Clearance Z ~
Z: 2364mm Offset : Omm 5
Z: 1.27mm
() Go to Home on tool change

n. Onthe Lead In/Outtab, set the Leadin type to Parallel. Set the Leadin amount to
2.1213mm, set the Lead angle to 45deg.

Lead In/Out

Leadintype : | Parallel ~ Leadout type ©  Same as leadin ~
Lead Overlap Lead Overlap
Amount Amount
Lead Angle Lead Angle
Leadin amourt :  2.12mm = Leadout amount :  2.12mm =
leadangle: 45deg 7 Lead angle : 45deg =
Start Thread cycle at ©  Before leadin End Thread cycle at . Afterleadout

0. Click OK. Drag Thread-OD3 into the Segment3 folder. Generate the toolpath for
Thread-OD3.

11. Generate Operation Plan for Cutoff Feature1 and the Sub Spindle Features.

109|Page



Lesson 3 - Programming a Part for Swiss-Turn Advanced Options Part 2

a. Generate the operations to the CutOff Feature1 and the features defined in the Sub
Spindle folder.

b. Right-click on Turn Setup1 and select Main Spindle Setup.

c. Drag CutOff Feature1 into the new Turn Setup1 and drag Turn Setup1 below the
Mill Part Setups.

&
@ CAMWorks NC Manager
] {% Configurations
g% Machine [Gang, End and Backworking]
Q] Stock Manager[6061-T6]
- X Coordinate System
--,'-o Main Spindle [User Defined]
"|"' Sub Spindle [User Defined]
= "u Turn Setup [Turn OpSetup1]
- [ Face Operations
+[= End Working Operations
+ Segment]
+ Segment2
+ Segment3
i-[3 Segmentd
&R Mill Part Setup1 [Group1]
& Mill Part Setup2 [Group2]
& Mill Part Setup3 [Group3]
&% Mill Part Setup5 [Groupd]
& Mill Part Setupb [Group3]
& Mill Part Setup7 [Group#]
- Turn Setup1 [Turn OpSetup4]
+{C|j Cut Off1[T01 - 1.5 Groeve][Rear 1{Gang Slide)]
=™ Turn Setup1 [Turn OpSetup3] [SUB3]
+{]]jf Face Rough2[T43 - 0.4x35° Diamend][Rear 2(Backworking)]
+ ﬂ]][ Face Finish2[T43 - 0.4:x35° Diamond][Rear 2(Backworking)]
+E Bore Rough2[T41 - 0.4x35° Diamend][Rear 2(Backworking)]
+%| Bore Finish2[T41 - 0.4x33° Diamend][Rear 2{Backworking)]
;J Recycle Bin

d. Editthe CutOff1 operation. On the Cut Offtab, under Parameters set the Depth
clearance to 6mm. Under Allowance, set the Axial (Z) to Imm.

Cut Off

Farameters Alowance
Groove type © | Congtant - Radial (X} : Omm

HAyial (Z): Amm

alv| 4w

First peck amt. © 9mm
Sub. peck amt. © 3mm
Min. peck amount : 1mm

% peck amourt :

e e [ae] [4le] [4]e

Depth clearance : gnm

e. Click OK and generate the toolpath of the cutoff operation.
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f. Generate the toolpath on the operations on the Sub Spindle.

12. Generate the Milling Operations.
a. Delete Mill Part Setup2 and Mill Part Setup3.
b. Apply circular pattern to Hole1. Pattern the hole three times.

c. Generate the Operation plan for the OD Hole Feature.
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Add Tools to the Tool Crib.
Only the center drill operation got generated, despite the TechDB ID of that Hole feature allowing
for a drill operation to be generated from GOP.

TechDBID: 1370

1) Center Drill

Tool ID: 1

Tool diameteg : 0.500 mm

Tool Type: Clgnter Drill

Tool material : H55

XY Feedrate : 0.000 mm/min

Z Feedrate : 0.000 mm/min

Spindle Speed : 0.000

Rapid plane distance : 5.000 mm
Clearance plane distance : 3.000 mm
Machining depth : 2,250 mm

First peck amount : 5.000 mm
Subsequent peck amount : 0,100 mm

2) Drill

Tool ID: 204

Tool diameter : 2,500 mm

Tool Type : Drill

Tool material : Cobalt

XY Feedrate : 0.000 mm/min

Z Feedrate : 0.000 mm/min

Spindle Speed : 0.000

Rapid plane distance : 5.000 mm
Clearance plane distance : 3.000 mm
Machining depth: 4,122 mm

First peck amount : 5.000 mm
Subsequent peck amount : 1.250 mm

This is because of the tool crib settings to Do not create new tool stations. The tool defined for the
drilling operation would have had to add a drill tool to the tool crib for Generate Operation Plan to
create a Drill operation automatically.

Tool Crib

Tool crib
Active tool crib : Gangslide 1 Tumet :  Rear 1(Gang Slic ~
Moves In Z Axis
Usage| 5tn. No.| Tool Type| 1D Comment Dia. (mm)
1 1 Groove 240 |CTPS15FR HOLDER 0
10 2 Diamond 237 |DCGT 117304 TURN HOLDER 9.53
3 Diamond  |238 [DCMT 117302 TURN HOLDER 5.53
1 4 Groove 231 |GTMX32150 TO1 OD HOLDER 0
3 Groove 228 |GTMH32 105RGX 0D HOLDER 0
3 [ Thread 232 |CSVT11FRPE0-035A TURN HOLDER |0
3 7 Center Drill [1 3MM X 60DEG HSS CENTERDRILL |3
& Bore -1
9 Flat End 11 |6MM CRB 4FL 19 LOC [
2 10 Flat End & |4MM CRB 4FL 8 LOC 4
21 Center Drill (4  [6MM X 80DEG HSS CENTERDRILL |6
Add Toal... Edit Toal... Remove Tool Update Tool Save Tool Crib...

() Tool crib has sub stations
@ Tool crib priority
[ Use tool crib tools only
8 Do not create new tool stations
@ Allow Duplicate Station Mumbers

We can add this tool to the tool crib.

d. Gotothe CAMWorks Tool Tree.
e. Right-click on T08 — and select New Tool.
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f.

[E) CAMWorks NC Manager

Qg:! Machine [Gang, End and Backworking]

é ‘ﬁ Gangslide 1[Rear 1{Gang Slide)]

; Turn OD (T01-T06)

Live OD (TO7-T10)

'9' TO7 - 3MM X 60DEG Center Drill

Edit Definition...
---.lee Fac New Tool...
-3 End Workin Add Station
j-* Backwerkin |§ Propetics..
Folder >
R Delete

Select the 2.5mm CNC Drill from the Tool Select Filter. Click OK.

Tool Select Filter *
Preview
Tooltype:  Dril v 7
Filter by = 0 0
Barrel Type Standard
B Diameter 2.5mm - 2.5mm
End Radius Omm 9mm Sl
[ Tool material Carbide t_ N
dmm
Holder Designation BT-30 l_ 135deg
[ Protrusion Length Omm - 9mm ) L 25mm
(] Containing Text
Mill/Turn (Metric)
D Tool ID Fract Number Letter | Decimal Dia| Effec Cut Length | Overall Lengi
1 198:2.5mm JOBBER DRILL 2.5mm 2.500000 35.000000 §0.000000
2 204 :2.5mm CNC DRILL 2.5mm 2.500000 14.000000 43.000000

oK Cancel Help

Generate Operation plan for Hole1.

Generate toolpath for both hole operations

Edit Drill2 and go to the Tool tab, Mill Holder tab.

Set the Holder type to Basic, Top diameter(D1) to 12mm, Bottom diameter(D2) to
12mm. Overall length(L1) to 25mm, and Bottom length(L2) to 10mm.
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Tool

[ Drill Tool | Mil Holder | Tool Cib [ Station |

Holder number :  C40-32ERP412 @ Preview

Holder 1D : 14 T &

Basic ~
Holdertype : ER-32 COLLET

Holder spec : CAT-40
Top diameter (D1} 12mm

- 4
Bottom diameter (D2):  {2mm =
Overal length (L1} 25mm =
Bottom length (L2): 1 0mm s

- - - R

Protrusion (L3} 20mm

Orientation : | Undefined ~

Name : CACAMWorksData\CAMWorks2026x64" Tooling\MHolders\C40-32E ..
Comment : ER-32 COLLET TOOL HOLDER =

Both Center Drill and Drill operations are generated for this operation now.

Next, we will need to add a tool to the Gang slide to machine the slots on the face of the part.

k. Gotothe CAMWorks Tool Tree tab.
l.  Right-click on T24 - and select New Tool....

Edit Definition...

Mew Tool...

Add Station

@’ Properties...

Folder »

#®  Delete

m. Inthe Tool Select Filter, set the Tool type to Flat End.
n. Select 3AMM CRB 4FL 12 LOC from the list.
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Tool Select Filter
Preview
Tooltype:  Flat End s
Filter by
Barrel Type standard
@ piameter omm - amm
End Radius Omm - 9mm
[JTool material Carbide
Holder Designation BT-30
(") Protrusion Length Omm - Smm
("] Containing Text *
Mill/Turn (Metric)
1D Tool ID SubType|End Radius| Tool Dia | Effec Cut Length|Overall Length
1 1 ©1MW CRB ZFL 4 LOC 3 0.000000 1.000000 (4.000000 39.000000
2 2 1M CRB 4FL 4 LOC 3 0.000000 1.000000 (4.000000 39.000000
3 3 {2MW CRB 2ZFL 6.3 LOC 3 0.000000 2.000000 :6.300000 39.000000
4 4 :2MM CRB 4FL 6.3 LOC 3 0.000000 2.000000 :6.300000 39.000000
5 5 :3MM CRB 2FL 12 LOC 3 0.000000 3.000000 :12.000000 39.000000
6 6 :3MM CRB 4FL 12 LOC 3 0.000000 3.000000 :1Z.000000 36.000000
7 7 :4MM CRB 2FL 14 LOC 3 0.000000 4.000000 :14.000000 51.000000
& & :4MM CRB 4FL 8 LOC 3 0.000000 4.000000 (8.000000 50.000000
9 45:3.5MM CRB 4FL12LOC i3 0.000000 3.500000 (12.000000 51.000000
10 70:1.5MM CRB 4FL4.5L0OC i3 0.000000 1.500000 (4.500000 39.000000
QK Cancel Help
o. Click OK.

p. Right-click on T24 - 3 Flat End and select 2.5 Axis Mill Operations, Contour Mill.
Y B

Edit Definition...
Add Station
2.5 Axis Mill Operations > |]UE—[| Rough Mill
Haole Machining Operations > B Contour Mill L\\)
3 Axis Mill Operations » % Face Mill
Multiaxis Mill Operations >
Turn Bore Operations >

EY Properties...
Folder >

*®  Delete

gd. Onthe Features tab select the Irregular Slotl and Irregular Slot2 features from the
Pick from the available list.

Features for the Contour Mill

ol

=
Pick from the available :
=8 Mil Part Setup5

% Imegular Slot1 [Swiss Tum]

Imeqular Slot2 [Swiss Tum]

Create Features...

r. Onthe Operation tab, under Operation Parameters, select Use TechDB defaults.

Select Swiss Turn from the drop-down list.
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s. Click OK.

Operation Parameters
© Use TechDB defaults
Swiss Tum

() Copy from
Contour Mil1

»

t. Inthe operation parameters of this contour mill operation, go to the Tool tab, Mill

Holder tab.

u. Change the Holder type to Basic, set the Top diameter (D1) to 12mm, set the
Bottom diameter (D2) to 12mm, set the Overall length (L1) to 25mm, and set the
Bottom length (L3) to 10mm.

Mill Holder

Top diameter (D1) :
Bottomn diameter (D2) :
Overall length (L1) :
Bottom length (L2) :
Protrusion (L3) :

Orientation :

12mm
12mm
25mm
10mm
15mm

Undefined

AR [ e e e

£

v. Go to the Station tab and set the Gage offset (XYZ) Z value to 25mm.

Station

Station

Tool number :
Station 1D :
Gage offset (XYZ) :

Station type :

24

Omm

25mm Fleset

w. Click OK.
X. Generate the toolpath for the contour mill operation.

13. Generate the operations for the Pattern1-Irregular Slot3.
a. Generate the Operation Plan to Pattern-Irregular Slot3.

b. Delete Rough Mill1.
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c. Edit Contour Mill2.

d. Onthe Tooltab, Tool Crib tab, select Stn. No. 10 4MM CRB 4FL 8 LOC.

e. Onthe Contour tab, click the Settings button. Under Options, click on the Ignore
air segments checkbox.

Side Parameters X

Rough passes

Cutamt.: ag

ale| (4w

Prev. allowance: 0.5mm

[:] Cwerride prev. allowance

Finish passes

Final cut amt.:  Omm

Options
Spring passes: 0
. lgnore air segments

b Al 4l

Bd  Final feedrate:
100 Suppress top fillet

[T single cut depth [zigzag

f. Click OK.
g. Generate the toolpath.

14. Generate operation for Irregular Boss1 feature.
a. Generate Operation Plan for Irregular Boss1.
b. Editthe Contour Mill operation. Go to the Tool tab, Tool Crib tab.
c. Select Stn. No. 42, 4MM CRB 2FL 14 LOC and click Select.
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Tool
Mill Tool | Mill Holder | Tool Crib | Station

Tumet :  Rear 2{Backworking ~
Tools
D Filter Usage| 5tn. No.| Tool Type| ID Comment |
1 Flat End 6 |3MM CRB 4FL 12 LOC 3 I
Select 2 41 Diamond | 207 |WCMT 070204 BORE BAR
1 42 Flat End 7 |4MM CRB ZFL 14 LOC <
Save. 2 43 |Diamond | 247 VCMT 070204 BORE BAR
44 Center Drill |9 |6MM X S0DEG CRB SPOT DRILL |€
Remove 45 |Bore -1
From library
Replace
Add..

d. Click OK.
e. Generate Toolpath.

Order of Operations
Next, we will order the operations in the correct order for Swiss turn machining.

For this machine, the best order for the operations will be the following:

e Facing operations using the tools on the Gang Slide.
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e Qutside diameter operations synced with the operations on the sub spindle done with the
back working tool post.

e Sub spindle transfer/cutoff.
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We will start this process by adding a Sub Spindle Operation to the Cut Off operation. Then we will
use the CAMWorks Sync Manager to put the operations in the order described above.

15. Add Sub Spindle Operation.
a. Right-click on the Cut Off1 operation and select SubSpindle Operation.
b. Inthe New Sub Spindle Operations dialogue, under the Available Templates,
select Grab.

»

Available Templates

SrMo.  Available Termplates
[MEW]

Grab and pull by Distance
Grab and pull

Grab

In Sub grab and pull
Standard transfer Sub To M.
Standard transfer

Sub Bpindle Home

L A

c. Click OK.
d. Underthe Name and Description section, click on the Associate to an operation
checkbox and select Cut Off1 from the Associated to dropdown menu.

Parameters | Siatistics | Posting|

MName and Description A

Name : Grab %

This will position to grab for a cutoff

ﬂ Associate to an operation
Associated to: | Cut Off1 ~

e. Underthe Steps section, select on the Spindle Feed step.
f. Under the Spindle Feed Move section, set the clearance to 60mm.
g. Setthe Turretto Rear2.
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Parameters | Statistics | Posting

Steps

»

Spindle Speed [ Main, Off ] E
Spindle Speed [ Sub, Off |

Spindle Crient [ Main, C:0°]

Spindle Orient [ Sub, C:0°]

Spindle Rapid [ Z:-20]

Spindle Feed [ Z:60. F:125.00]
Spindle Fixture Clamp [ Sub ]

Spindle Sync Tum mode [ Speed ]
Spindle Speed [ Main, CW, 5:1000.00 ]

Tumet © | Rear 2 ~

Spindle Feed Move

b4

O tbsalute to: Front Face of Part ~ ‘;’{

Clearance: &0mm

(O Incremental by: Distance

Clearance: Omm

Feedrate: 125.00mm =

h. Click OK.
16. Launch the Sync Manager.
a. Launchthe CAMWorks Sync Manager.
b. Under the Rear? column, select Turn Rought2[Segment1][T02], Under the Front 1
column, select Drill1[T31] and select the top cellin the Rear 2 column.

Sync Manager | Time View
Syncing strategy Sync Manager View
=@
User defined ~ By operation By Turret
By turret E By Spindle =% 3; =2 “{2{( @ 'ﬁ ”ﬁ
Rear 1 Front 1 Rear 2
B b Face Rouah T2 E E I
B [y Face Finish1 [TO?.] Bore Rough [T33]
= Tun Rough?[Segment1][T02] | E Bore Finish1 [T331
= Turn Finish2[Seament11 [T021
i E'ﬂﬂread-ﬁm [T061
E 5 Turn Rouah3[Seament2] [T02]
fig Turn Finish3[Seament2] [T02]
£ E'I'hreadfOD?_ [TO61
E I Turn Rouah4[Seament3] [T02]
li5 Turn Finish4[Seament31 [T021]
i E'ﬂﬂread 0D3 1061
E 5 Turn Rouah5[Seamentd] [T02]
Turn Finish3[Seament4] [T02]
I gy Groove Finish1 [T04]
£ ag Center Drill1 [TO7]
£ I ornz progr
E [ Contour Mill1 [T241
Contour Mill2 [T10]
E |q Cut OFf1 - First mowve [TO1]
3z M1 5% 110001
} iy Cut OFF1 [TOT] } %Sub Spindlel
3= 110101 33 110101
i Face Rouah2 [T431 &1
[ Face Finish2 [T431 g
Bore Rouah2 [T41]
Bore Finish2 [T411 a
[ Contour Mill3 [T42] E

c. Clickonthe Insert wait code before the selected operation button.
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Syncing strategy Sync Manager View
==
User defined ~ By operation By Turret
z ., ERCRERTEVT)
EHRIRIRS Y4

By turret E By Spindle

d. Under the Rear1 column, select Turn Rought2[Segment1][T02], Under the Front 1
column, select the cell just below Bore Finish1 and select the cell below the wait
code in the Rear 2 column.

Sync Manager | Time View
Syncing strategy Sync Manager View
==

User defined ~ By operation By Turret

B o [N

Rear 1 Front 1 Rear2
[& I Face Rouaht [T02]

m;L Face Finish1 [T02]

=4 110201 2 110201 2110201

Feflum RoughdlSeament1) [102) ] IPS-=h AN e) |
Turn Finish2[Seament1] [T02] £ Bore Rough [T33]
Thread-0OD1 [T06] E Bore Finish1 [1331

iR

= Turn Rough3[Seament2] [T02]
Turn Finish3[Seament2] [T02]
Thread-0D2 [TO6]

= Turn Rough4[Seament3] [T02]
Turn Finishd[Seament3] [T02]
Thread-0D3 [T06]

&' Turn Rough3[Seament4] [T02]
Turn Finish3[Seament4] [T02]
Groove Finish1 [T04]

Center Drill1 [TOT1

il i

Contour Mill1 [T24]
Contour Mill2 [T101
[T Cut OFf1 - First move [T01]

L T T LT LT L T
il =5 i

3 110001 52 110001
fT7) Cut OFF1 [TON E %swsmnma
T> 110101 35 110101

ﬁ Face Rouah?2 [T43]
| Face Finish2 [T43]
Bore Rough2 [T41]
% Bore Finish2 [T411

[ Contour Mill3 [T421]

LT LT LY

I

e. Clickon the Insert wait code before the selected operation button.

f. Inthe Rear 2 column, drag the operations on the Sub Spindle below the 7030 wait
code.

g. Dragthe operation Contour Mill1 to the spot just below Face Finish1 as shown
below.
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Sync Manager | Time View

syncing strategy

sync Manager View

i
E

h.

li5 Turn Finish2[Seament1][T021]
Thread-0D1 [TDG]
[& Turn Rough3[5eament2] [T02]
li5 Turn Finish3[Seament2] [T02]
Thread-0D2 [T06]
& Turn Reugh4[Seament3] [T02]
lig Turn Finish4[Seament31 [T021]
Thread-0D3 [T06]
& Turn Rouah3lSeamentd] [T021
[i5 Turn Finish3[Seament4] [T021
Groove Finish1 [T04]
Center Drill1 [TOT]
Drill2 [TOZ]
Contour Mill2 [T101
iq Cut Off1 - First move [TO1]

Bore Finish2 [T411

| Face Finish2 [T43]
Bore Rouah2 [T41]
[t Contour Mill3 [T42]

[:] Expand
User defined v By operation By Turret
i t a I .z 110 110
By turre E By Spindle = (B2 =2 B § gl
Rear 1 Front 1 Rear2
[1f: Face Rouah [T02]
i Face Finish1 [T02]
Contour Mill1 [T24]
% 110201 % 110201 % 110201
Drill1 [T311
Bore Rouah1 [T33]
Bore Finish1 [T331
37 1100 ¥ 110201 52110301
& Turn Rough2[Seament1] [T02] ' Face Rough2 [T43]

5 110001 <% 110001
fF3) Cut OFfF1 [TOM :g Sub Spindlel
> 110101 3z 110101
Click OK.

17. Simulate toolpath.

a.

Activate the Display Components toolbar from the CAMWorks CommandManager

toolbar.

b. Run the toolpath simulation.

18. Post process the G-Code.
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Mulit-Channel NC Viewer

Aligned LESSON_03___H1

%

00001

(PART:LESSON_03___ MAIN)
(DATE : 25-8-2025 )

( TIME : 05:39:43 )

(-MAIN-SPINDLE-PROGRAM-)
(-COLLET-RECHUCK-)

{ ------ TOOL LIST ------ }

(T0101 - CTPS15FR HOLDER )

(T0101 - CTPS15FR HOLDER )

(T0202 - DCGT 11T304 TURN HOLDER }
(T0404 - GTMX32150 TO1 OD HOLDER }

( T0606 - CSVT11FRP60-035A TURN HOLDER )
(T0707 - 3MM X 60DEG HSS CENTERDRILL )
( TOS0S - 2. 5MM SCREW MACH DRILL }
(T1010 - 4MM CRB 4FL 8§ LOC)

(T2424 - 3MM CRB 4FL 12L0C )

(T3131 - 6.0MM JOBBER DRILL )

(T3333 - VCMT 070204 BORE BAR )

( CUTOFF PARAMETERS ------)
#500 =01 (CUTOFF TOOL NUMBER)
#3501 =12. (CUTOFF SHANK WIDTH)
#3502 =1.5 (CUTOFF INSERT WIDTH )
#503 =1.45 (CUTOFF LAST_X)

#5304 =-76.75 (CUTQFF LAST_Z)

#3505 =3593 (CUTOFF SPEED RPM)
#506 =316 (CUTOFF SPEED SFPM)

Aligned LESSON_03___H2

%

00002
(PART:LESSON_03__ SUB)
(DATE : 25-8-2025 )

( TIME : 05:39:43 )

(-SUB-SPINDLE-PROGRAM-)
(-COLLET-RECHUCK-)

(T4141 - VCMT 070204 BORE BAR )
(T4242 - 4MM CRB 2FL 14L0OC)
(T4343 - VCMT 070204 BORE BAR )

GO TO

G28 WO

G99 G97 GBO G40 G18

M3 (SUB SPINDLE STOP)

T2000 (SUB HOME ~+ ALIGN WITH MAIN)
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Lesson 4 — G-Code Simulation with CAMWorks Virtual
Machine

Upon successful completion of this lesson, you will be able to:

o Run CAMWorks Virtual Machine G-Code simulation to verify the toolpath.

125|Page



Lesson 4 - G-Code Simulation with CAMWorks Virtual Machine

CAMWorks Virtual Machine
CAMWorks Virtual Machine is a machine simulation application that's part of the CAMWorks
software suite.

The application supports various machine types for simulation, including Mill, Turn, Mill-Turn, and
Swiss Turn machines. To simulate a machine, you need to select the corresponding Simulation
Machine template file and Controller emulation template file. These are specified in the CAMWorks
Options and Machine dialog boxes. To launch the simulation, you must generate G-code and
ensure the Run Machine Simulation checkbox is selected in the Post Process dialog box.

CAMWorks Virtual Machine is highly beneficial for Swiss Turn programming because it provides a
realistic, digital simulation of the machining process before you ever cut a part. This is especially
crucial for Swiss machines due to their complexity, which involves multiple tools, turrets, and
spindles working simultaneously.

The Key Benefits for Swiss Turn Programming are:

o True G-code Simulation: The software simulates the actual G-code that will run on the
CNC machine, not just a generic toolpath. This is a vital difference because it ensures the
program is precisely validated, eliminating the need for time-consuming and costly dry runs
on the physical machine.

¢ Collision Detection and Avoidance: Swiss machines often perform simultaneous milling
and turning operations with multiple tools and spindles. This increases the risk of collisions
between the tool, tool holder, chucks, fixtures, and the part itself. CAMWorks Virtual
Machine provides full collision detection, allowing you to identify and fix these potential
errors in a virtual environment, thereby preventing expensive machine damage, broken
tools, and scrapped parts.

e Reduced Setup and Cycle Time: By proving out the program in a virtual environment, you
can significantly reduce the amount of time spent on machine setup and verification.
Additionally, the software's synchronization manager helps you optimize the timing of
simultaneous operations between multiple spindles and turrets, leading to a shorter overall
cycle time.

e Support for Complex Machines: The software fully supports complex multi-tasking
machines like Swiss turns, including 4-axis dual-turret, dual-spindle lathes, and multi-axis
mill-turn machines with upper milling heads and sub-spindles. This comprehensive
support ensures that even the most intricate Swiss machine configurations can be
accurately simulated and programmed.
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I & TestPartepf - CAMWorks \ ¢

indow

File Modify View

| Pragram on CH1

\
I \
\

=EE FOnr» [

ve,

>

)
o= TESTPART

SEES TESTPART

558 GLUS

559 M7 (OPEN MAIN CO)

560 G4US MACHINING PATTERN)

561 GO X #3824 2-1

562 0 0

563 MG (CLOSE MAIN C

564 GAUS

565 M56 (PART COUNT

560 M53 (COOLANT OFI, SOOLANT ON)

567 6999 |22 M98 HO (FACE ROUGH2)

568 M5 (MAIN SPINDLE STOP) 624 M38 H10 (BORE ROUGH2)

560 Noag 625 M98 H11 (TURN ROUGH2)

570 M53 (COOLANT OFF) 626 M53 (G899 COOLANT OFF)

571 M2 627 Ngag

572 M99 628 M2

513 B 629 M99

574 $2 630 P

575 631

576 ( MACHINE MODEL : CITIZEN L20 XIl } 632 N8 (FACE ROUGH2)

577 (CONTROL MODEL  : CINCOM CITIZEN MITSUBIS | | 633 MB7 (SUB SPEED FLUCUATION DETECT O
578 (REVISION DATE 11 AUGUST 2025 ) | | 634 M118 (INTERFERENCE CHECK DISABLE)
579 ( REVISION NUMBER : VERSION #32 ) 635 T3300 (VCMT 070204 BORE BAR)

530 636 G50 S5000 (SET MAX RPM)

581 (PART: TESTPART SUB) 637 G96 §1=548 M23 (SUB SPINDLE START) |
582 (DATE: 11-8-2025) 638 607-4.T33

583 (TIME : 11:14:26 ) 639 x28

584 640 6169 X24. 2-2. F.41

e T T S 641 X297

642 24,

Program @ Breakpoints 1§ Tool calls R RARID
Kinematics structure  Program on CH1 Program @ Breakpoints ¥ Tool calls RAPID
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Case Study — G-Code Simulation with CAMWorks Virtual Machine
In this lesson we will use CAMWorks Virtual Machine to validate G-Code on a previously
programmed part.

We will start by setting up CAMWorks to be able to use a custom machine.

1. Add custom Technology Database
a. Launch the TechDB Application from the Windows Start Menu with SOLIDWORKS
closed.
b. Go to Settings and under Manage Database, add the TechDB_Citizen.cwdb from
the ...Lesson_04 folder from the training files.
c. Setthis database as the active database.

| % CAMWorks 2026 Technology Database o x|
| !
| = C Settings Inches | @
| .
5] Mil General v
Application Default - | | v
ﬁ Tum Paost Processor Path - | ¢4002_Suppert_lssues\EX_01\SwissTumnTesting\06 4
Simulation machine path: | oy Data\CAMWorks20: 4
Mill-Turn /
Multi-Function
Latne
Automatic
& EDM
- Language - | English / English v
H Mill Tooling
This functionality allows you fo save and restore customization seftings for TechDBARp grid column visibility and order location
él Turn Tooling Save Settings... Restore Seftings. .
8 rouroms
‘ CIEIETE)
Settings
Active  Database Details Bezcipton
Description
e About TR e
CD02_Suppart_lssues\EX_01\SwissTurnTesting\ D6 TechDE_Gitizen cwdb
4
C:\Userstandrew halliDownloads\TechdbiTechdb.cwdb
s GAMy CW2026 i issTurn\Lesson_04\TechDE_Citizen.cw
&
%, CAMWorks
L Tocowkgien o
025 - 2028 Geome s camors com =

2. Copy files for CAMWorks Virtual Machine
a. Copy the folder...Lesson 04\CITIZEN 120 XII to
C:\CAMWorksData\CAMWorks2026x64\MachSim\Machines\MillTurn.
3. Open part
a. Launch the SOLIDWORKS application.
b. Openthe part LESSON 04.SLDPRT from the ...Lesson_04 directory.

To ensure the proper machine is selected for this part, we can edit the machine definition and set
the Simulation machine. This also sets the machine display for machine aware programming.
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! Machine

Machine Tool Crb  Post Processor  Posting  Setup  Fixture
Available machines
Tum Single Tumet - Me Select
Tum Dual Turmet - Meti . .
Tum Muti Tumet - Met Machine name : CITIZEN_L20_XII
—]-g:!! Mill-Tum./ Multi-Function L Machine ID : CITIZEN_L20_xII
=-geX Mil Tum Machines Machine duty - Medium duy
= Mill-Tum Single Tu
Mill-Tum Dual Tur Machine type : Mill-Tum
¢ e Mill-Tum Multi Tur Number of axis :
=% Swiss Tum Machines _
Gang and Backwe Max. feedrate : 12000.00mm./min
Gang. End and Ba Max. spindle speed - Main - 5000 00mpm
EON C1TIZEN_L20_. Sub : 5000.00pm
=E W"“; EDM Machines spindle Rear 1(Gang Side) : 5000.00mm
Wre EDM -metne sindle Frort 1(End working) : 5000.00rpm
indle Rear 2(Backwaorking) : 5000.00rpm
ive spindle Front 2{Frort 2} : -
Sub-spindle support :
Active machine
| Machine name : CITIZEN_L20_xII Details
| Machine 1D : CITIZEN_L20_XII
Machine duty : Medium duty ~
Machine type : Mil-Tum
Number of axis :
Max . feedrate : 12000.00mm./min
Max. spindle speed - Main : 5000.00pm
Sub : 5000.00rpm
& spindle Rear 1(Gang Side) : 5000.00mpm
spindle Front 1{End working) : 5000.00pm
—Lse subsoinde - @
Simulation machine : | CITIZEN_L20_xII ||
Simulation controller : CITIZEN_L20_XII ~
ﬂ J Cancel Help

4. Assign Virtual Machine
Go to the CAMWorks Operation Tree.

a.
b.
c.

Edit the Machine Definition.

On the Machine tab, ensure that the CITIZEN L.20 XII machine is selected as the

Simulation machine.

Machine

Active machine

Machine ID :

Machine duty

Machine type

Number of axis :

Max. feedrate :

Max. spindle speed - Main :
Sub :

‘e spindle Rear 1(Gang Slide)

spindle Front 1(End working)
Use sub-spindle :
Simulation machine

Simulation controller :

Machine name : CITIZEN_L20_xII

CITIZEN_L20_XII

' Medium duty e
- Mill-Tum

12000.00mm./min
5000.00pm
5000.00pm

- 5000.00pm
- 5000.00rpm

- CITIZEN_L20_XII Al 4

CITIZEN_L20_XII ~

Details

5. Assigh Custom Post processor
Go to the Post Processor tab

a.
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b. Click Browse and browse tothe CITIZEN L20 XII R2 R2 V33.ctl post processor
file in the ...Lesson_04 folder.

c. Click OK.

6. Examine Part programming
a. Examine the part programming.
b. Launch the CAMWorks Sync Manager to see how the part is programmed.

The part starts with turn facing operations on the Rear Gang Slide. Then the ID work is done with the
end working toos before the rest of the turning operations on the main spindle.

Syncing strategy Sync Manager View
=@
User defined ~ By operation By Turret
_ . L = |(mX P
By turret E By Spindle =f B =2 Fe 5& '% lj%
Rear 1(Gang Slide) Front 1(End working) Rear 2(Backworking)
SR S AR SR
E : Face Rough1 [T02]
| Face Finis}
r i Face Finish1 [T021
T E) 12 s
|- Drill [T22]
K Bore Rouah1 [T211
5 Bore Finish1 [T211
igren 32131 S7ra
E {5 Turn Rouah [T021 : Face Rough2 [T331 5
F HE' Turn Finish1 [T02] i Face Finish2 [T33] 3
r jiig Groove Rouah [T041 Bore Rough2 [T31] 3
% Groove Finish1 [T04] Bore FinishZ [T311
K L Rouah Milld [T13] [E Turn Rouah2 [T33] a
£ E Contour Milld [T13] s Turn Finish2 [1331 !
K Y Rough Mill1 [TOZ]
K % Contour Mill1 [T09]
E L Rough Mill2 [TOS]
F % Contour Mill2 [T09]
rk Rough Mill3 [T08]
| %ContourMilB[TﬁQ]
SR S5 141 33”1
51 Sw [51
™ -
[N Cut OFf1 - Tool chanae [T01]
13
% [ 7 (61
& Ty Cut OFf1 [TO1] J Sub Spindlel
7. Toolpath Simulation
a. RunToolpath Simulation
Features | Sketch | Surfaces | Mesh Modeling | Data Migration | Evaluate | SOLIDWORKS Add-Ins | CAMWarks 2026-WorkFlow | CAMWorks 2026 S i .
isplay Compone... 7
CIER[ @€ W E T [z e|d@urs

Simulate Toolpath
v

Navigation &

K4 K (p1) b e -

Speed

Display Options &

B ® % o [ E &

Update display at: g 1Moves

Options A
Collisions: | i B

o & . ¥

Information A

@ @ i Opertion: Face Finishi

Tool: T0Z - 0.4x55° Diamond

@

[WIETETH] Model | Motion Study 1 |

b. Click OK.
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CAMWorks Virtual Machine can be run from the Right-Click menu in the CAMWorks Operation tree.

We can simulate individual setups, operations, or the entire part depending on which node we
right-click on. Typically for Swiss Turning machine simulation, we want to simulate the entire G-
code so this will be done from the Right-Click menu from the CAMWorks NC Manager node.

GIER[$[&

E (7

D) [CAMWarks NC Manager

& configurations

-gal Machine [CITIZEN_L

@y Stock Manager[6061

£} Coordinate System (&)
L2 Msin Spindle [Us 5
L Sub Spindle [Use B
- Turn Setup? [Turn O
- ff} Face Rough1[T0z
-} Face Finish1[T02
w-JE= Drill1[T22 - 5x11€
|5 Bore Rough[T21
|5 Bore Finish1[T21
15 Turn Rought[T0Z i=
(#-fi5 Turn Finish1[T02
- qil) Groove Rough1[
gl Groove Finish1[T
& Mill Part Setup'4 [Gr
Ly Rough Mill4[T13
¢ | Contour Mill4[T!
£1-%% Mill Part Setup3 [Gre 5
Ly Rough MilN[To8

Parameters...

Generate Teclpath
Simulate Toolpath...
Step Thru Toolpath...

Post Process...

Machine Simulation >

Setup Sheet... b3

Sync Manager ...
Combine Operations...
Sort Operations...
Condense Setups...

Segmentation Manager...

TechDB...

XRE=

Options...

m
=

Publish ShopFloor...

E“ Contour Mill1[T0 Display Work-In-Process >
3@ Mill Part Setupd [Gre
iy Rough Mill2[Tog o=
\.E‘ Contour Mill2[T0 Tree Display 5
£ Mill Part Setups [Grc
© o g Rough MIll3[T08 & Lock
B Contour Mill3[T0 Rename
“yu Turn Setup [Turn O
e En Hid
| i cutommpor -1, K Hide
" Turn Setup1 [Tum O Expand ltems

luf: Face Rough2[T3:

. Collapse ltems
[ Face Finish2[T33

[E3 Bore Rough2[T31 - 0.4x35* Diamond][Rear 2(Backworking)]
% Bore Finish2[T31 - 0.4x33° Diamond][Rear 2(Backworking)]
Tﬁ Turn Rough?2[T33 - 0.4x35° Diamond][Rear 2(Backworking)]

{5 Turn Finish2[T33 - 0.4x35° Diamond][Rear 2(Backworking)]
... Recycle Bin

G-Code

Alternatively, CAMWorks Virtual Machine can also be run from the Post Processing dialog box.
Under the Options section there is a checkbox for Run machine Simulation. After the G-Code is
posted, CAMWorks Virtual Machine will launch.

Post Process
v

- o s
[ |
NC Code A
Options ]

] Centerline
I ° Run machine simulation |

[C) Open G-Code file in

| CAMWorks NC Editar |
Post Processor Details ¥

8. Run CAMWorks Virtual Machine
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a. Right-Click on the CAMWorks NC Manager and select Machine Simulation, G-
Code.

G-Code

b. Save the Post Output File and click Save.
c. Postthe G-Code.
d. Run the Simulation in CAMWorks Virtual Machine.

| & TestPart.epf * - CAMWorks Virtual Machine [Premium version] = ] X

|
File Modify View Settings Simulation Functions Load/Save main program  Help

R B HZXEEE JORs B @8

rY=x=1

Program on CH1 B Program on CH2 a
IEEEE: [BE|=thwny BE s 2] = 4
B —y— .

> M BB AP MM
File: TESTPART = File: TESTPART ~
Stack: TESTPART = Stack: TESTPART ~
142 x22. 689 G1G99X18.06 Z-1.3 F.26
143 G1X18.6 890 %0.4123.03
144 GO X24 691 GO X6.61
145 71278 692 6072237
145 X2z 693 M86 (SUB SPEED FLUCUATION DETECT O
147 613186 594 M118 (INTERFERENCE CHECK ENABLE}
148 GO X24 695 Ms9
149 7123 596
150 x22. 697 N11 (TURN ROUGH2)
151 613186 598 M87 (SUB SPEED FLUCUATION DETECT O
152 G0 X24 699 M118 (INTERFERENCE CHECK DISABLE)
153 Z14.22 700 T3300 (VCMT 070204 BORE BAR)
154 x22. 701 G50 S5000 (SET MAX RPM)
155 b G1X18.6 702 GO S1=548 M23 (SUB SPINDLE START)
156 GO X24 703 [>G0Z-358T33
157 2147 704 X18.79
158 x22. 705 G1G99X14.79 Z-1.58 F.41
159 61319 706 X22507232
160 GO X24 707 G0Z-10
161 7152 708
162 61X20 709 (TURN FINISH2)
163 X19. 2147 710 G96 51=596 M23 (SUB SPINDLE CHANGE
164 X188 7 z6.13
185 GO X24, 712 *15.11
166 %29.98 713 G1G99X11.11 Z-413F.26
167 714 ¥28.2574.45
168 (GROOVE FINISH1) 715 G0Z-3.42 |
aen AT EAEET 113 A SRR F AR BRI 716 %069

= 717 G1X26.8475.15
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