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Introduction

Introduction

About this courseand manual

This course is intended to teach the user how to use CAMWorks to create 3 axis toolpaths for the
machining of parts created in SOLIDWO&KECAMWorksSolids.

This manual is 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 addition instruction and guidance during the lab exercisésnot intended to be selfpaced
tutorial.

Selfpaced tutorials are available with every installation of CAMWorks. @reinC\Program

File§ CAMWorks2B 64 CAMWorks VC14angd EnglishManuald Mill_ Tutorial. pdfstarting on page
139. It is generally recommended to review this material beforergtieg the course.

Since it is ard to cover everyninute detail of 3 axis machininm a short clasime, this course with
examine the fundamental skills and concepts needed for the successful use of CAMWorks.

Thecase studies and Lab exercigeshiscourseare intended to show you how to use CAMWorks for 3
Axis Mill operations and may not correspond to actual machining practices.

It is recommended to use thi®arsematerial asa supplementato.andnot a replacement tahe
documentationand help files

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

1 CAMWorks 2.5 axis training (SOLIDWORKS CAM Standard Training)
1 Experience with SOLIDWORKS Design Software
1 Experience with CNC:Machining

Lab exercises

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

Course Length

Recommend minimum course length is 3 days

Training files

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

The files are organized by lesson number. Thee Studfolder contains all the files the instructor will
use during the lessons. The Exercises folder will contain any file that required for the lab exkrcises.
each of these folders a Finished Parts folder contains the files in their completed state.
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Introduction

Technology Database fothis course
This course was designed to be used with the default technology database that is installed with a ne
installation of CAMWork If a different technology database is used, some of the res olpa

might be different from the manual.

Your instructor can provide you with a default technology database if necessa
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3
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Lessorilt CAMWorks Basiand User interface

Lessonl? CAMWorks Basis and User interface
Upon successful completion of this lesson, youblhble to

=

Understand the types @& Axis operatioruse in CAMWorks

Identify theelements of the CAMWorkssar interface

Know the pocess for creating and post processing toolpaths for CAMWorks 3 axis operations
Define Machine

Define Stock

Define Coordinate System

Define Multi Surface Features for 3 axis operations

Simulate tool path

Post process tool path

= =4 =4 =4 -4 4 -4 -9
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Lessorlt CAMWorks Basgand User interface

3 Axis Operations
In CAMWorksye can create 3 axis toolpaths using the followdpgration types:

Area Clearance
Z Level
Flat Area
Pattern Project
ConstaniStepover
Pencil Mill
Curve Project
Legacy Rough Mill
1 Legacy Finish Mill
Here is a basic description of what these operationsvide.will examine these operations in greater
detail later in this course, but as we learn about malirface feature creatiorni is good to know what
the operations that are going to come from these features

= =4 =4 4 -4 4 A 4

AreaClearances used for 3 axis roughingike2.5 axis roughinghis operation removes volumes of
material using Pocket in, Pocket out, Zig Zag pattern types to movedhéVith CAMWorks 3 Axis, we
have the added machining patterns of Adaptive Roughing and Volumill.

Flat Areaoperations clean up flat surfaces thate normal to the setup direct of the mill.

Z Level, Pattern Project, Constant Stepover and PencilWillbe used fofFinishing and Senkiinishing
operations.

Legacy Rough Milind Legacy Finish Mithperationsare older operations in the software to
accommodate older CAMWorks data. These operations are not taught in this class or suppdhed by
development team. They are in there to accommodate older files.

User Interface
CAMWorks User Interfads an extensiono the SOLIDWORK&tive Windows interface antbehaves in
much the same wayHere is a list of the important parts of the interface:

8| Page



Lessorlt CAMWorks Basiand User interface

SW FeatureManager Design Tree
I CAMWorks Feature Tree

\ CAMWorks Operation Tree

A CAMWorks Tool Tree CAMWorks CommandManager Tab

Py
t Tools window A B - - @ - - ("] & v . @searnsobwor QA - @ @ - B O X
@ @ W @ swept cut BE ) Rib Wrap °@ Y "\:.
) uded @ Hole  Revolved Fillet Linear 5 Reference Curves |In:
Base Boss/Base & U ard  Cat O Lofted " pattern D) Draft (L Intersect Geometry
& dary Cut | 5 Q}] sheil  [Bl{] Mirror < 5 A
SAd* CAMWorks 2022 *;_\uﬁ._wgvmvfpv%&g ¢ 3
Learn Alerts
Menu Bar Pull-downs
CAMW G ) CAMWorks Task Pane
DTBN{.:M“ Sandvik Coromant’s
@ Configurations g Mg A
B, Machine [Mill - Metric] PrimeTurning™ in HCL
Stock Manager{6061-T6] CAMWorks can
& Coordinate System [User Defined] revolutionize your turning
= Mill Part Setupl operations.
2 Multi Surface Feature1 [Area Clearance, Constant Ste|
E Recycle Bin
@ Reey Register
Now
CASE STUDIES
‘ CAMWorks Me indc ? )
=
= CAMWorks Message Window Born-Custom
| Clear [ Advanced messages Max lines:%1 BOI’n CUStOm
<H Garc Guitars, LLC 5
’%DWORKS Premium 2021 5P4.1 Editing Part MMGS -« [

75 SOLIDWORKS ~ File Edit View Insert | Tools | Window A0 & - - 8 & - .| @searcnsouowor O - @ @ - B O X
&l @ ofF° swept Boss/Base - kE @Rin &g wrap °m b33 <

Extruded Revolved ‘ Lofted Boss/Base SOLIDWORKS Applications Linear E Draft @ feree Reference  Curves |Instant3D

Boss/Base Boss/Base Pattern Geometry
@1 Sounday Boss/Baze Xpress Products v = i .
— CAMWorks » | B Extract Machinable Features
Features | Sketch | Surfaces | Evaluate | SOLI — Geneste Operstion o o SRy 0o
sset Publisher..
ﬂm Generate Toolpath
] CAMWorks NG M ® Simulate Toolpath...
o nager
B Cenfigurations $h Defeature. B step Thru Toolpath...
T Machine [Mill - Metric] B Export To AEC... =3
1B} Stock Manager{6061-T6]
Post P
L. Coordinate System [User Defined] Sem ostrrocess
14 Mill Part Setup C}, Magnified Selection =}
@ Multi Surface Featurel [Area § E

arance, Col
& Box Selection

¥ RecycleBin

S Lasso Selection New '
[T} Select over Geometry Rebuild
CAMWorks Pull-down Menu &
Il Select Al Ctrl+A Save CL File...
Import and Export...
B4 User Defined Tools And Holders

e o | (Rl User Defined Tool Blocks

Find/Modify Y| 5@ Publish eDrawings

Design Checker »

[ Technology Database...
@ Format Painter..
) Default Feature Strategies...
Sketch Entities * | Bl Publish ShopFloor
Sketch Tools >
: AMWorks Active
Sketch Settings »
Options...
Blocks | 8 Options.
< Spline Tools v | 6
W] Model | Motion Study 1 Dimensions 3
—— . Crsemiee (T Editing Part MMGS «  E»
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Lessorlt CAMWorks Basgand User interface

G B 4| @ E &
@ CAMWorks NC Manager
3.J8% Configurations In-context Menus
..... T Machine [Mill - Metric]
-] Stock Manager[6061-T6]
----- . L, Coordinate Systemn [User Defined]
=<8 Mill Part Setup [Group1]
+1-44h [Multiaxis Mill1[T09 - 12 Ball Nosell

..... !_J Recycle Bin Edit Definition... %

ﬂ.ﬁ Generate Toolpath
@ Simulate Toolpath...
&= Step Thru Toolpath...

Machine Simulation >
Simulation Calor...

Mew Contain Area...
Mew Avoid Area...
2.5 Axis Mill Operations -]

SOLIDVORKS Feature Manager Design Ted@isplayg allthe features of the pdror assembily file in
SOLIDWORKS

CAMWorks Feature TreeDisplays the machinable features and setups offgag or assembly
CAMWorks Operations TreeDisplays the machining operations of thart or assembly
CAMWorks Tool Tree Show the tool crib, or list.of available tools in the part or assembly file.
CAMWorks Command Manager Tool ba€ontains easy access to the CAMWorks commands
CAMWorks Pull Down Meng Provides access to the CAMWorks commands

CAMWorks Messag@/indow ¢ Repors onwhat processes have occurred.

CAMWorks Taskane¢ Provides an interface within CAMWorks to provide for better communication
with end user about effective utilization and potential of CAMWorks, product updates and version,
learning toos and resources

Process overview

With CAMWorkave can create 3 axisolpathsthrough automated and interactive methods. Using the
knowledgebas¢hat can be captured in the Technology database, toolpaths can be automatically
insertedbase on the features.

Here is the process we use to generate 3 axis toolpat@AMWorks:

1. Model the part in SOLIDWORKS or CAMWorks Solids
Select the CAMWorks Featufeece

Define Machine Controller Parameters

Define Stock

Define Machinable Features

A
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Lessorlt CAMWorks Basiand User interface

Generate Operation Plan

Geneate toolpath

. Simulate toolpath

10. Post process

11. Transmitfile to the CNC

=

W
Model partin
SOLIDWORKS or

© 0N

Adjust Operation Parameters and Required

Import part

W

Select CAMWorks
Feature Tree

W
Define machine
controller
parameters

W

Define Stock

Define
Machinable
Features

W

Generate
operation plan

A 4

Adjust operation
parameters as
required

”a

\ 4

Simulate
toolpaths

Are
toolpaths

A4

Generate toolpath

Post process

A4

Transmit file to
CNC
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Lessorllt CAMWorks Bas&and User interfaceCase Study: Generate 3 Axis Toolpath and NC Code

Case Study: Generate 3 Axis Toolpath and NC Code
In this casestudy,we will create 3 axis milling toolpaths and generiité codeon a SOLIDWORKS part.

This case study uses axisting SOLIDWORKS part file
1. OpenPart

a. Open the part-unnel.SLDPRT in the X\Lesson_0lCase Studjolder
2. Sekct CAMWorks Tab

a. Click onCAMWorks CommandManager Tand theCAMWorks=eature tree tab

55 SOLIDWORKS ~ File Edit View Inset Tools Window 3 AD0D-H-B &- - -3 |- ("] @ v F. @seansoowor A - @ @ - B O X

B Js coordinate system o] B} ¥ =

Define Extract 2.5 Axis Hole 3 Axis Mill Multiaxis 2.
Mahine & Stock Manager Machinable Mill Machining Operations  Mill

& . Features o] o o
etup - ~
Features | Sketch | Surfaces | Evaluate | SOLIDWORKS Add-lns | CAMWorks 2022 | PHELABR B-» SR -2 Ao I
pe X

SIEIR &S EIET
@ ;hgw:;rks NC. Manager
&) onfigurations

B, Machine [Mill - Metric]

B Stock Manager(6061-T6]

Ji> Coordinate System [Not Defined]
@) Recycle Bin

L

*Isometric

[T Model [ Motion Study 1 |
SOLIDWORKS Premium 2021 SP4.1 Editing Part MMGS -« &

In the CAMWorks Feature manager tree there areftilowing icons:

Configuration Manager, We @n define a separate data set inside a part file using a configuration. This
can be used in conjunction with SOLIDWORKS configurations or within a sinBl&/e@8KS
configuration.

Machine¢ Defines which machine togiools and posprocessor will beised for the paror assembly
file.

1 Machinetab ¢ Selets the type of machinefrom a list of predefined machines. These machines
can be customized and defined in the h@ology database

1 Tool cribtab ¢ Allows for the selection of a custom list of tools to be used on the part or
assembly

1 Post processatab ¢ Allows for the selection of the post processor
1 Postingg Definescustom parameters for the part relative to the pgsbcessor
Stock manager defines the initial stock or workpiece the part or assembly will be cut out of

Coordinate system Used to define a coordinate system that can be used to define a Fixture Coordinate
SystemIn Assembly mode, the Fixture Coordinate System is the "home point" or main zero position on
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Lessorlt CAMWorks Bas&and User interfaceCase Study: Generate 3 Axis Toolpath and NC Code

the machine. While @ode output can be based on this point, it is meant to be used as a reference
point. Setting the position does more than set the origin; sbadets the positive X, Y, and Z directions to
be used for all moves on this machine. When outputting subprogram format, an alternative part setup

origin is referenced, however the X, Y, and Z directions set by the Fixture Coordinate System are still
used.

Recycle Bin Stores deleted features. CAMWorks generdtigs notuse the CRTL+Z undo button when
a feature is deleted. Instead, it stores deleted features in the recycle bin to be restored later if needed.

3. Definethe machine.
a. Double click on thiMachineiconto open theMachinedialogue

& B R 4| HET
@ CAMWorks NC Manager

L—FB Configurations

LB Machine [Mill - Metric]

-.[F) Stock Manager[6061-Té]

» Coordinate System [MNot Defined]

.8 Recycle Bin

b. Clickthe Machinetab andunder available machineselect theMill i Metric machine
and click on thé&electbutton

Machine

Available machines

-, Mil Machines

: Mill - Metric
Mill 4 axis - Metric
Mill 5 axis - Metric
-0 Tum Machines
: Tum Single Turmret - Me
Tum Dual Tumet - Meti
Tum Mutti Tumret - Met
=-ga¥ Mil/ Tum Machines
H Mill-Tum Single Turrst
Mill-Tum Dual Turrst -1
Mill-Tum Multi Turret -1
- Wire EDM Machines
Wire EDM - metric

. W Bddibiue Man fach rina Mz
< >

Select

Machine name

Machine type
Number of aus
Max. feedrate :

Max. spindle speed :

c. Clickthe Tool-Cribtab.. Make surerool Crib 2

Tool Crib
Available tool cribs

Tool Crib 1 (Metric) Empty
Tool Crib 2 (Metric)
Tool Crib 3 (Metric) Assemblies

Select

Name :
No. of stations

< Mill - Metric
Machine 1D :
Machine duty

Miling Machine Metri

: Medium duty
« Mill

None
16500.0000mm./min
12000.0000mm

(Metric) isthe active tool crib

Tool Crib 2 (Metric)
20

d. Clickthe PostProcesso tab. Select theVI3AXIS-Tutorial as the active post processor

Post Processor

Available

|C:\CAMWorks Data‘\CAMWaorks 2021x64'Posts \M3AXIS-TUTORIAL ctl |

M3AXIS-TUTORIAL
M4AXIS-TUTORIAL
MSAXIS-TUTORIAL
MILLVACRAMATIC-2100
MILL\ALLENBRADLEY-8400
MILLVAMILAM 1100
MILLNVAMILAM 6000M

A Browse...
Select
[JAPTCL

: e

Do not show license expired post processors

e. ClickOK
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Lessorllt CAMWorks Bas&and User interfaceCase Study: Generate 3 Axis Toolpath and NC Code

Next, we will define the stock to be machined. This is done by editing the stock manager in the
CAMWorks feature tree

To edit thestock, click on the Stock Manager on the CAMWorks Command Manager.

pl
7S SOLIDWORKS ~ File Edit View Insert Tools window # % (3 -~ ¥ - -8 - -0 8 & - F @searchsolbwor A - @ @ - B O x
3 Coordinate System I i =
P b (2 LU - »
Define @ o Extract 2.5 Axis Hole 3 Axis Mill Multiaxis
Machine 9 Machinable Mill Machining Operations Mill
i Features Operations Operations Operations
Setup - > > ~
Features | Sketch | Surfaces | Evaluate | SOLIDWORKS Add-Ins | CAMWorks 2022 |

Alternatively, we can double click on the Stock Manager Icon in the CAMWorks Feature manager or right
click onthe Stock Manager Icoand selecEdit Definition .

G B R ¢ SEET
@ CAMWaorks NC Manager
L_P@ Configurations
B, Machine [Mill - Metric]
i B Coordinate System Edit Definition...
. Recycle Bi
¥ Recycle Bin Mill Part Setup...
Display ¥
B Properties...
Rename
&g Hide

CAMWorks Stock Manager

Material

Under the Material sectionwe can tell CAMWorks what material the part is being machined out of. This
setting is different from and not link.in any way to the material defined in the SOLIDWORKS design tree.
By applying a CAMWorks material to therf) we utilize the Feed and Speed library ie thperations

that are generated.

Stock Type
In CAMWorks part mode, there are six ways the Stock Type can be defined

Bounding Bo % ¢ Defines the stock by the smalldsbx that fits around the part. The sizétbe
stock can be offset in each direction

S
"h.qu

Pre-defined BoundingBox ~ ¢ Defines the stock using a pdefined bounding bosgize that has
been saved in the Technology Database

Extruded Sketclji' ; ¢ Defines the stock using a SOLIDWORKS Skdtcitled at a specified depth

Cylindrical Stoc Fa ¢ Defines a cylindrical stock for timeill part modelcentered on the part

l4| Page



Lessorlt CAMWorks Bas&and User interfaceCase Study: Generate 3 Axis Toolpath and NC Code

STL Fil % ¢ Defines the stock from an external STL file or simulated stock model.

@
SOLIDWORKS P % ¢ Defines the stock from either the existing part, a configuration of the same
existing part, or by secondary part file

4. Stock Definition
a. Edit the Stock Managéday double clicking on the Stock Manager icon on'the CAMWorks
Feature tree
b. ForMaterial, select6061-T6
ForStock Typeselect Bounding &
d. Leave theX,Y and Z values at 0 in tBeunding Box Offsetsettings
v X

e

Material : 6061-Té

]

6061-T6 ~

|Aluminum Alloys |

I I S

Bounding Box Offset -3

X+ |Omm

¥- |Omm

¥+ |Omm

Y- |'Dmm

I+ |'Dmm

7- |Omm

Load default Set as default

e. ClickOK

The Coordinate systei used to define the fixture coordinate system. It can be edited by clicking on
the Coordinate System icon on the CAMWorks Command Manager

7 .
7S SOLIDWORKS ~ File Edit View Insert Tools Window & ¢ [ ~ [¥% - -8 - ' 8 & - F. @searcnsolbwor Q- @ @ - B O x
3 Coordinate System U i =
b ) R L] = »
P T—. Edract 2.5 Ais Hole  3AdsMill  Multiaxis
Machine 9 Machinable Mill Machining Operations Mill
& Features Operations Operstions Operations
Setup - - ~
Features | Sketch | Surfaces | Evaluate | SOLIDWORKS Add-Ins | CAMWorks 2022 |

Alternatively, the Coordinate system can be edited by double clicking on the Coordinate System icon in
the CAMWOKs feature tree or by right clicking on the Coordinate system icon and selecting Edit
Definition
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Lessorllt CAMWorks Bas&and User interfaceCase Study: Generate 3 Axis Toolpath and NC Code

G B R ¢ @& EE T
@ CAMWorks NC Manager

ﬁ Configuraticns

o Machine [Mill - Metric]

-.[F) Stock Manager[6061-Té]

-.Ji: [Coordinate System [Not Definar1l

.8 Recycle Bin [ Edit Definition

Mill Part Setup...

" Mccociate
' Properties...

Rename

&g Hide

The Coordinate system can be defined from either an existing SOLIDWORKS coordinate system or from
selecting on geometry in the model.

5. Define Coordinate Systa
a. Double Click on Coordinate System
b. UnderMethod, selectUser Defined
c. SelectPart bounding box vertexoption
d. Selecthe Top Center of the part and Click

Method

‘User Defined v

»

Origin
(O Entity

(®Part bounding box vertex :

O Stock bounding box vertex

In SOLIDWORKS CAaMdCAMWorks2.5 axis features can be defined either automatically through
Automatic Feature RecognitiddFR) or interactively through Interactive Feature Recognition (I¥AR).
3 Axis CAMWorks wean only define features interactivelowever, we can still leverage the
Technology Database foperations.

In addition to recognizing features, AFR will also automatically defutid Rart Setup, or the machining
direction, forthose features. Sinocae are defining thingsteractively,we will need tocreateour own
Mill Part Setup interactively.

6. Insert Mill part setup
a. Right click on the stock manager and selddt | | Part Setupé

16| Page



Lessorlt CAMWorks Bas&and User interfaceCase Study: Generate 3 Axis Toolpath and NC Code

¢ ElR|e|© HET
@ CAMWorks NC Manager
% Configurations
B, Machine [Mill - Metric]
|7 [Stock Manager[6061 ~
...y Coordinate System [

@) Recycle Bin Mill Part Setup...

s

Edit Definition...

Display »

EY Properties...
Rename

&2 Hide

b. Select on the top face of the paxt define the direction

By inserting mill part setumanually,we have the option to insert certain features on the fiycustom
feature strategy can be selected for each feature type that is inserted
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Lessorllt CAMWorks Bas&and User interfaceCase Study: Generate 3 Axis Toolpath and NC Code

Faca A face feature will be inserted automatically

Features .
[IFace
Perimetert This will insert a Perimeter feature when a Mill Strategy :
part setup is inserted. A Boss or Open Pocket Part Perim w] [Fn
K X inish
feature will be inserted base on the selected
|:| Perimeter
Boss

Multi Surface Feature This will insert a multi surface

Open Pocket

feature
Strategy :
. L w] |Finish
Curve feature for camferingt This will insert a curve
feature for chamfer machining [ Multi surface feature
Strategy:

Area Clearance, Pattern Project
|:| Curve feature for chamfering

Strategy :

Edge Break

c. Check theMulti surface feature check-boxForSrategy, selectArea Clearance,
Constant Stepover

Multi surface feature
Strategy :

Area Clearance, Constant Stepover

d. ClickOK to insert themill part setup.

AMill Part Setup is added to tHeAMWorkd=eature tree. In addition to that, a Multi surface feature is
also addedo the Mill Part Setup.

Notice how the color of the text is blue. This is a visual indicator telling us that there are no operations
associatd to this feature.

EEAE ﬁ_ CAMWorks Feature Tree
@ CAMWorks NC Manager

+|% Configurations

-, Machine [Mill - Metric]

[ Stock Manager[6061-T6]

.t"' Coordinate System [User Defined]
- Mill Part Setup1

----- f;.ﬁ?_'l Multi Surface Featurel [Area Clearance, Constant Stepover .
.. @ Recycle Bin Multi Surface Feature

Like with 2.5 axis features, we can automatically insert operatigrgenerating an operation plan.

7. Generate theOperation Plan
a. Right Cliclonthe Multi Surface Featurel and seleétnerate Operation Plare or
click on theGenerate Operation Plan icon on the CAMWorks Comiiamager
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El

Generate
Operation
Plan

CAMWorks will generate the operations for thisature based on the strategyea Clearance, Constant
Stepover Two oprations, an Area Clearance and a Constant stepover are genenatieg CAMWorks
Operation tree

& B & & (X« C AMWorks Operation Tree

@ CAMWorks NC Manager
+LEB Configurations
----- T Machine [Mill - Metric]
- Stock Manager[6061-Té]
----- L, Coordinate System [User Defined]

-8 Mill Part Setup] [Group1]

+|-|\_E=I Area Clearancel[T05 - 20 Flat End] Dperﬂtiﬂnﬁ
+@ Constant Stepowver1[T0S - 10 Ball ane!

----- &) Recycle Bin

Notice how thecolorof the text of the operations is blue. This.is a visual indicatord@hablpath has
not been generated yet othese operations

8. Generate Toolpath
a. Generate the tool path for these operations.

i

Generate
Toolpath

CAMWorksansimulate the tooimovement material removabnd preview the shape of the machide
part.

The following settigs areavailablein the Toolpath simulatiodialogue
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Tool Mode
Media Buttons Simulate Toolpath J Turbo Mode
Mavigation 2
moe: (7] ' End Condition

[l [l pf|| P JEnd

Speed

Speed Bar

Show Difference . .
Display Options

Display Options

e B w7 ¢ @

Section View _ ,
) )Iat"' dsplayat: 4F 1o <ammmmm—pnimations Steps

Options A

- cotisions: | @ || @ | @ Simulation Options
Collision check /
options @l @ | H %
Information a
HYZ Operation :

Tool:

9. SimulateToolpath
a. Simulatethe toolpath tosee what the results ar€lick on theSimulate Toolpathicon
on the CAMWorks CommandManager Toolbar

®

Simulate
Toolpath

Simulate Toolpath

Simulate and graphically verify material remowval based
on the stock shape and toolpaths.

b. SelectlTool Mode bad
c. Setthe holder display tshaded display
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pd

Display Options
® Q9 w7

Update display at :

’ & Mo Display
Wireframe Displa
£ play

Options .
3 Translucent Display
Collisions : |

iy Shaded Display
e n B

Shaded With Edges
& q

Information 13
KYZ Operation :
Taol :
. . b
d. Run the simulatio

e. Notice that thetool for the finish operation is not long enougi reach the bottom of
the cavity

We will need to modify some parametdio get it togenerate good toolpathThe tool is too smalb
reach to the depth of the cavity

Changing the tool for an operatiaan be doe in two ways. (1) Edit the operation, go to the Tool tab,
Tool Crib, seict a different tool and clickelect

Tool Crib

Toaols
|:| Flter Usage| 5tn. No.| Tool Type| 1D Comment Dia. [ »
1 |FlatEnd |10 |6MM CRB2FL18LOC |6
Sedect 2 |FlatEnd |14 |10MMCRB2FL22LOC |10
3 |FlatEnd |16 |12MM CRB2FL25L0C |12
Gave. 4 |FlatEnd |18 |16MM CRB2FL32LOC |16
1 5 |FlatEnd |24 |20MM CRB2FL 38LOC |20
Remove 6 |CenterDril |4 |6MM X 60DEG HSS CENTE |6
7 |BallNose |42 |4MM CRB 4FL BM 14 LOC |4
From library & |BallNose |64 |10MM CRB 4FL BN 22 LOC|10
1 9 |BallNose |65 |12MM CRB 4FL BN 25 LOC|12
Replace... 10 |Bore 73 |ADJUSTABLE BORE 1M |1
11 |Countersin{9 | SMM H5S 90DEG COUNTE |5
Md 17 Farsa Mil |"? ENKK &F1 F&A&rF M| En w7
£ >

And (2) goig to the CAMWorks Tool Tree tab and dragging an operation fraomhto another.
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GQ B R ¢S EHE T

@ CAMWorks NC Manager
2., Machine [Mill - Metric]
-4 Tool Crib 2 (Metric)
- 6 Flat End
- 10 Flat End
- 12 Flat End
- 16 Flat End
- 20 Flat End
- BMPA X 60DEG Center Drill
- 4 Ball Mose
- 10 Ball Mose
)| Constant Stepover1[T02 - 10 Ball Mose]
- 12 Ball Mose
-1 Bore
- 5 X 90 Countersink
- 50 Face Mill
- 4 Probe Tool

10. Change the tool of the constant stepoveperation.
a. Edit the Constant stepovéperation'and select the tool.

i.
ii.
ii.
iv.
V.

Vi.

Right Click o€onstant Stepoverand selecEdit De f i ni t i oné

Go to theTooltab, Tod Crib

Select onlf0971 12 Ball Nose

Click onselectto assign this tool to the operation

Click on yes to the CAMWorks warning message to replace the corresponding
holder

ClickOK

It is not necessary to have ti@onstantStepover operation machine the top surface of the partThis
top surfacecan bemachinedmore efficiently in other operationdike a face fill operatiarin
CAMWorks, wean use'a Contain area to establish aidary for a toolpath

<
i
Pagi

11. Insert Contain area
a. Right Click on the operation Constant Stepoverl and select the opéiercontain area

22| Page



Lessorlt CAMWorks Bas&and User interfaceCase Study: Generate 3 Axis Toolpath and NC Code

G B 4 | @ E | 7
@ CAMWorks NC Manager
EEI--% Configurations
..... T Machine [Mill - Metric]
-] Stock Manager[6061-T6]
----- ‘l.. Coordinate Systern [User Defined)
=-#2 Mill Part Setup1 [Group1]
E Area Clearancel[T03 - 20 Flat End]
- [B [Constant Stepover1[T08 - 12 Ball Nosell
..... ij Reqde Bin Edit Definition...

Generate Toolpath
Simulate Toclpath...
Step Thru Toolpath...

Eme s

Post Process...

Machine Simulation >

Simulation Color...

Mew Contain Area... k
Mew Avoid Area...

b. ForSelection Modeset theFace Selectioto Single faceand Edge Selectioto
Constant DepthLoop

Contain Area
VS 4
Selection Mode -]
m | Single Face e |
t‘ | Constant Depth Loop w |
Selected Contours -]

0 Loop <1=

L/

l

c. Select the top edge of the cavity
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d. ClickOK
12. Regenerate the toolpath
a. Right Click on Mill Part Setupl and seleetierate Toolpath

13. Simulate
a. Simulate Mill Part Setupl

SE[(R[¢[C[E[E]T]

Simulate Toolpath

A
Mode : @ e
1

B[E][il » |NextTooIpath bl

v
Navigation

Speed

v

Display Options A
o RwTeae

Update displayat: g £ 1Moves |

Options A

Collisions : @l@‘@
aé&.F %]

Information A

XVZ! Operation: Constant Stepoverl
Tool: TOS - 12 Ball Nose

Post processing the final step in the process of generatingc@de for 3 Aximachining operations.
This takes théoolpaths in CAMWorks and converts it irttee NC code that thenachine tools can read.

The post Processialogue box shosthe options for post processg the GCode
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G B E ¢ € HE T

Post Process
v
Post Processor Controls sl m 11 (pj| b pp size: [ |
[ |
MNC Code A
Q00m
M1 G521

M2 [20MM CRE 2FL 38 LOC)
M3 G991 G28 X0 Y0 Z0

M4 TO5 MOG

M5 55000 pA03

ME [ Area Clearancel )
M7 G920 G54 GO0 X-32.047 ¥3.193
M8 G43 73.6 HOS MO3

Options

o]

|:|Cer1ter|ir1e

[]Run machine simulation

Option to open G-Code file e
in CAMWorks NC Editor pen G-Code file in

| CAMWorks NC Editor

Post Processor Details

&

14. Post Process
a. Click on theéPost Pocesscon on the CAMWorks CommandManager toolbar

Post
Process

Post Process

Generate machine G-code for the toclpaths

Select the location of thpost processed file

Check on the option to open the-Gode file in CAMWorks NC Editor
Run the post processing

Examine the &Code inCAMWorks NC EditoDisplay the backplot window

® 20T
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o I CAMWaorks NC Editor - [C:\Users\Andrew.Hall\ Desktop\,G-Code Tests\Funnel txt] - B x

Editor NC Functions Backplot Transmission Window * Helpr - & X

* = Backplot File ~ \ @, Fit To Window - & |Front = /' Measure Distance ;’ % KR’ ? ° @ Find Previous =
Bockplot 3¢: Close Backplot oo Zoom W View Reset o eft - G Rotate View = - ol = find @ Find Next E
Window [ BackplotSetup  1n ou TTop ~ T View From Tool @ Show Bounding Box 0 Path Mode - Teol - B8 Goto Line/Block Number ()

File [F) View Toolpath Tool Other ] Find

1 00001 ~
2 N1 G21 | |
3 N2 (20MM CRB 2FL 38 LOC)

4 N3 G91 G28 X0 YO Z0

5 N4 TO5 MO6

6 N5 S5000 M03

7
8
9

N6 ( Area Clearancel )

10 NB GA3 3.6 HOS MOB
11|N9 GOL z1.1 F200.

12 |N10 617 X-33.099 ¥3.175 Z1.063
13|N11 X-34.942 ¥1.215 2.969

14 |N12 X-34.176 ¥-2.418 2.84
15|N13 X-31.865 ¥-3.452 2.751

16 |N14 X-29.629 ¥-2.711 Z.669

17 |N15 X-27.596 ¥-.417 Z.562

18 N16 X-27.482 ¥-.194 2.553

19 |N17 X-27.49 ¥.056 z.544

20 |N18 X-27.618 ¥.27 %.536

21/N19 X-30.61 ¥3.231 Z.389

22 |N20 X-33.099 ¥3.175 Z.302
23|N21 X-34.942 ¥1.215 Z.208

24 |N22 X-34.176 ¥-2.418 Z.078
25|N23 X-31.865 ¥-3.452 z-.01
e =T TP R
28 [N26 X-27.482 Y-.194 Z-.209 ggﬁi agid pod EIEE| oo g

29 |N27 X-27.49 Y.056 Z-.217 v I oW e T
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Exercise 1z Generate 3 axis toolpath and G Code
Use the CAMWorksorkflow to create 3 axis toolpathand NC codéor a SOLIDWORK&Trt.

S SOLIDWORKS ~ Fle Edt View Insert Tools Window # £ [0 - -8B - S - - - 8 & - . @searcnsoowor A - @ @ - B O x
= L coordinate system ) i @ 5 step Thru Taolpath E iy (4] [

»

Define @ o Extract  Generate Generate Simulate e Post 2.5 Axis Hole  3As Mill  Multiaxis
Machine Ccchananty Machinable Operation Toolpath Toolpath e s Process Mill Machining Operations Mill
* Setup - Features Plan E'ﬂ Publish ShopFlaor . Operations Operations Operations ~
Features | Sketch | Surfaces | Evaluate | SOLIDWORKS Add-ns | CAMWorks 2022 | PHLAH D-v-SR- T
= Operation Name: Canstant Stepaverd
— Tool diameter: 10 000mm{Eall Nose |
o g k¢l @ EN
¥ FeedRate: 3730.207mm/min
[} CAMWorks NC Manager Z FeedRate: 2797 555 mmimin
Configurations Spindle speed: 10798 421

RapidFi=ne distance: 127.000mm
L, Machine [Mill - Metric] Clearance plans distance: &.350mm
B Stock Manager[6061-T6] Fiapid toolpath length: 52.083mm

Rapid toolpath ti 0.0021
X4 Coordinate Syster [User Defined] Pl o pa i ame oo

Feed toclpath length: 23412.712mm
Feed toolpath time: 6.277min

Total toolpath length: 23474 785mm
Area Clearance1[T05 - 20 Flat End] Total toolpath i me: B.280min

Constant Stepover[T02 - 10 Ball Nose] XY allowancs: 0.000mm

Zallowance: 0.000mm
Recycle Bin

&

*Trimetric
T Model [ Motion Study 1|
Create and publish the model and CAMWorks toolpath in an eDrawings. Editing Part MMGS - @

This lab exercise will reinforce the following skill

Define machingstock and coordinate system
Insert Mill Part Setupnd Multi-surface feature with custorstrategy
Generate 3 axis operations
Change the toloof an operation
Insert acontain area
Generate 3 axis toolpath
Simulate toolpath
9 Post process toolpath
Procedure:

1. Open Par
a. OpenCavity.SLDPRT from the X\Lesson_OlExercises$older
2. Define machine
a. Use the following parameters:
I. Machine Mill T Metric
il. Tool CribTool Crib 2 (Metric)
iii. Post Processoi3AXIS -TUTORIAL
3. Define Stock
a. The followingparametersshould be used to define the stock size in 8teck Manager
i. Material: 6061-T6
ii. Stock TypeBounding Box

=A =4 4 =4 -8 4 A
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iii. The stock size should be250mm Y:50mm Z:150mm

Stock Manager
v X
Material : 6061-T6 ¥
Stock Type =
SOEIE
Bounding Box Offset -]
= |[omm IS
x- [omm 2
|[!mm |E
t- [omm [E
|0mm |E
2. [omm [2
| Load default | | Set as default |
Stock size ]
¥ 250mm Y : S50mm Z:150mm

4. DefineCoordinate System

a. Define the coordinate system to use the top center stock position as shown. Make sure
the Z directionis correct.

Fixture Coordinate System
v X

Method

| User Defined vr‘

Origin A
O Entity

(@ Part bounding box vertex

O Stock bounding box vertex

@
w2

Options A

Create SW Coordinate System ...

5. Insert Mill Part Setup
a. Insert Mill Part Setup using the top face of the part
b. Check on thé/ulti s urface feature checkbox
c. Select theArea Clearance, Constant Stepovestrategy
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Mill Setup @

v X

Entity A
]

Associate

Setup Direction
Features
[CFace
Strategy :
@] | Finish
[ Perimeter
Boss
Open Pocket
Strategy :
@] | Finish
Multi surface feature
Strategy:

}Area Clearance, Constant Stepover "‘i

[] Curve feature for chamfering

Strategy :

Edge Break

d. ClickOK

6. Generate Operationsind Toolpaths

a. Generate the Operation Plan

b. Click on the CAMWorks Operation tab
c. Editthe Constant Stepoveoperation
d

Go to Constant Stepovetab, set theConstant cutamt. setting tolmm

e. ClickOK

| Congtant Stepover

Pass options

Offset curve ;| Cantain Only

] Mumber of cuts : | 10
Constart cut amt :
[ ] Rewverse order

f. InsertNewContain areaaround thetop edge of thecavity for the Constardtepover

operation
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g. Generate toolpath with the contain area

7. Simulate toolpath
a. Use simulate toolpath to examine the toolpath
b. Use turbo mode teskip to the end of the toolpath
c. Comparemachined geometry to the part
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8. Generate NC Code
a. Post processo createthe GCode
9. Save and close the part
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Lesson 2 Multi-Surface Features
Upon successful completion ofigHesson,you will be able to

1 Interactively hserta Mill Part Setup
1 Insert Multisurface features using the followimgethods:
o Faces or surfaces
o All Displayed
o STL File
0 Faces by Color
o0 Faces by Surface Finish
1 Controlthe generated toolpath usinBest Machining
1 Definethe Automatic contain area
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CAMWorkasutilizesfeature-based machinings is driving conceptWe define features thatan then be
assigned operationgutomatically using th&nowledge captured in th&echnology Database.

In 2.5 axis CAMWorlkege can inserthese featuresisingAutomatic Feature RecognitigAFR) and
Interactive Fature Recognition (IFR). FoAZis CAMWorksve only use IFR as the means to define
features.

In addition to showing some of the processes used to creariStoolpath on the ‘abowvist, this lesson
focusesprimarilyon the creation oMulti-SQurfaceFeatures used for 3axis machining
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Case Study: Create 3xs Toolpathswith Multi Surface Features

1. Openpart

a. Open the partController Cavity .SLDPRT in the X\Lesson_@\ Case Studfolder
b. Click on theCAMWorks Featurégab andCAMWorks2022 CommandManagetiool bar

Following the process flow from the previous lesswea,will need to do the following to get this part
ready for creating toolpath

2. Define the Machine
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[gﬁ
Define
Machine

Define Machine

a. ClickDefine Machindrom the CAMWorks2022 CommandManager toolbaOr, double-
click on theMachine icon in the CAMWorks Feature tree

Define or Edit machine parameters.

b. On theMachinetabselectMill i Metric and then click on'th&electbutton

Machine

Awailable machines

Elﬂ Mill Machines

----- Mill - Metric

----- Mill 4 axis - Metric

----- Mill 5 axis - Metric
= Tum Machines

----- Tum Single Tumet - Me
----- Tum Dual Turret - Meti
----- Tum Multi Turret - Meti
S Mil/Tum Machines

----- Mill-Tum Single Turret
----- Mill-Tum Dual Turret -1
----- Mill-Tum Multi Tumret -1

£ >

Select

Machine name : Mill - Metric
Machine ID : Miling Machine Metric
Machine duty : Medium duty
Machine type . Mill
Number of axis : None
Max. feedrate : 16500.00mm./min
Max. spindle speed : 12000.00mm

c. OntheTool Criktab seect Tool Crib 2 (Metric) and then click on th&eleciButton

Tool Crib

Available tool cribs

Tool Crib 1 (Metric) Empty
Tool Crib 2 (Metric)
Tool Crb 3 (Metric) Assemblies

Select
Name :

Mo. of stations :

Tool Crib 2 (Metric)

20

d. On thePost Processdab selectM3AXIS-TUTORIAL from the list of available post
processors. Click on thgelectbutton
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Post Processor

Active post processor

|C:\CAI‘M‘IWorksData\EAMWod{sZDZZ)ch\Posts\MBAKIS-TUTOF!IAL.cﬂ |

Awailable
|C:\CAMWOH&SData\EAMWorksZﬂZZxG-i\Posts\MMlS-TUTOHIﬁL.ctI |
M3AXIS-TUTORIAL

~ Browse...
M4AXIS-TUTORIAL
MSAXIS-TUTORIAL Select
MILL\ACRAMATIC-2100
MILL\ALLENBRADLEY-8400 []4PTCL
MILL\ANILAM 1100
MILLAANILAM 6000M ¥ E

[] Do not show license expired post processors

If the M3AXIS -TUTORIAL post is not on the list of available post presesOf A O1 2y GKS

button, browse tothe CACAMWorksDataCAMWorks2@2x64\ Postsdirectory and selecthe M3Axis-
Tutorial.CTL post processar

e. ClickOK
3. Define the Stock
a. Double click on the Stock Manager in the CAMWorks Feature Tree
b. For Material, selec061-T6 from the dropdown list
c. Use the defaulStock VpeBounding Box
Material : 6061-Th

]

6061-T6 v|

|Aluminum Alloys |

Stock Type

@& = 0 B e*

&

d. ClickOK
4. Define the Coordinate System
a.

Double click on the Coordinate System Icon in the CAMWorks Featur® tie¢ine the
coordinate system

Set theMethod to User Defined
c. Set theOriginto Part bounding box vertex
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Fixture Coordinate System
v X

= &

Origin =
() Entity

@ Part bounding box vertex

() stock bounding box vertex

d. Place this on the top center of the part with Z in the up positiersh

Mill part setupsare defi [ cking on theSetupg Mill Setupicon on theCAMWorks
CommandManagetool

& Mill Setup

Setup
Interactively create new setup.
Or,b n the Stock Manager in the CAMWorks Feature tree
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@ CAMWorks MNC Manager
+-[f Configurations
-2, Machine [Mill - Metric]
;....D|Stock Manager[ﬁl}ﬁ'l-'l Edit Definition...
b %, Coordinate Systermn [U
... Recycle Bin Mill Part Setup... %
Display >
B Properties...
Rename
¢ Hide

When defining a Mill Part Setup, we are essentially definingribehining directionThe following
entities can be selected to define the direction of the Mill Part Setup:

9 Edgeg; the direction of a straight edgdefines the Mill Part Setup Direction

1 Flatfaces on the part or assembly modelthe direction will be defined as perpendicular to the
flat face of the part

1 SOLIDWORKS reference plamghe direction will be definegherpendiailar to the reference

plane

The preview arrow in the graphics area only sktive machining direction. The program zero point is
definedin the Mill Part Setup defining box.on the CAMWaorks Operations tree

5. Insert Mill Part Setup

a.
b.

RightClick @ the Stock manager and selédtll Part Setup

This partdoes nothave any flat faces on the top of the paa lect theFront
SOLIDWORKS refereiptane as the Entity.

Make sure the blue preview origin is pointing down into the part.

Under theFeaturessection,checkthe Multi -Surface featurecheckbox
Select thefrea Clearance, ConstaniStepoverstrategy.
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Mill Setup
v X

Entity

E‘ | Front

Associate

Features
[CJFace
Strategy:
@] |Finish
[C] perimeter
Boss
Open Pocket
Strateqgy :
@] |Finish

Multi surface feature
Strategy:

Strategy :

Edge Break

1Area Clearance, Constant Stepover v

[C] curve feature for chamfering

f.

ClickOK to insert the setup and notice that a MulBurface Feature has been inserted

into the GAMWorksfeature tree automatically.

@ CAMWorks NC Manager

EEI--% Configurations

..... T Machine [Mill - Metric]

[ Stock Manager[6061-T6]

----- ‘l.. Coordinate Systern [User Defined)
=42 Mill Part Setup

----- @ Multi Surface Featurel [Area Clearance, Constant Stepover]
----- &) Recycle Bin

We have justnserted aMulti Surface Featurevhile creating a new Mill Part Setup 2 Y

( EBtingF f & ¢ o

this new Multi Surface feature we can see from thulti Surface Featurelialog that theFeature Type

is All Displayed

Multi Surface Feature |
Feature Type A
Al Displayed v
Define as Avoid Feature
Strategy A
Area Clearance, Constant Stepover

ThisMulti-Surface Eatureis defined fromall the displayed surfaces on the modghis is the preferred

method.of Surf

ace definitiofor most3-Axis operations.

Here are thanethods by whictMulti-Surface Featuresanbe defined:
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Faces oSurfaces; When this option is selected, CAMWorks allows you to create a multi
surface feature by selecting desired faces/surfaces on the part.
All Displayed; Whenthis option is selected, CAMWorks will dynamically collect and machine all
the visible face and surfaces at the time of generating toolpath. This is the recommended
method for defining a multi surface feature and has the following benefits:
1 Extremely fast creation. Regardless of the number of visible faces and surfaces, creating
a multi surfae feature using this option is instantaneous.
9 Featurerebuild,and toolpath creation time is improved for models that contain
thousands of faces and surfaces.
1 Associativity between the toolpath and the displayed current model'shape and size is
maintained ecause whatever is displayed, will be machined.
Features defined using thal Displayedoption have the following characteristics:

1 No face names or number of faces will be displayed in the Selected Faces list.
1 When selecting the feature or aperation machining the feature in the tree views, the
feature will not highlight

STL File Whenthis option is selected, CAMWorks allows the multi surface feature to be
defined from an STL file.
Faces by Colar When this option is selected, CAMWorkioais the multi surface feature to be
defined from surfaces with specific colatsfine in SOLIDWORKS
Faces by Surface FinisfWhen this option is selected, CAMWorks allows the Multi Surface
Feature to be defined from surfaces with specific SurfacelFmifRoughness values. The part
faces will be grouped and listed in the New Multi Surface Feature dialog box based on its Surface
Finish Type or Roughness values.

We can interactively insert more MulBurface features for other operationd/e caninserta Multi
Surface feature using theaces or Surfacemethod in theMulti Surface Featurealialog

6.

Insertan Additional Multi-Surface Feature
a. On the SOLIDWORKS feature tree, under the Surface Bodies sblolerthe surface
bodyBoundary-Surfage1

@ Controller_Cavity (Default<<Default>>)

v Solid Bodies(1)

v Surface Bodies(1)

» History
Sensors
» Annotations

@ Imported1

@ Boundary-Surfacel
$=5 7075-T6 (SN)
(1] Front
1] Top
(] Right
L, Origin
@ Imported1

@ Boundary-Surfacel
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b. Goback to the CAMWorks Features tree
c. Right click on thill Part Setuplor select on the~eatureicon on the CAMWorks
CommandMVanager toolbar and sele¢tiulti -Surface Feature
E| CAMWorks NC Manager
E'"LE@ Configurations
..... T Machine [Mill - Metric]

[ Stock Manager[6061-Té]
..... 1, Coordinate System [User Defined]

[

-5 Ml Part Setué'l

{f.zl Multi Surfa Edit Definition...

ml

Recognize Features

Recognize Local Features

Sort features...
Dl Generate Operation Plan FE@“
Mill Part Setup... -
) 2.5 Axis Feature... [h Part Perimeter Feature
E:I Part Perimeter Feature... [i:] 2.5 Axis Feature
1 Multi Surface Feature... m &7 Multi Surface Feature t}
A or

d. For theFeature TypeselectFaces or Surface
Multi Surface Feature

Feature Type &

Faces or Sufaces w

[ ] Define as Avoid Feature

When theFeature Type method is set f@ces or Surfacein the Multi Surface Featurdialogfollowing
faceselection options are available

9 Select Faceg Thisoption allows ugo select each face individualiywhen a face on the part is
selected in the graphics area the face will be listed in the Selected Faces area of the Multi
Surface Feature Dialog
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Feature Type A
[Fam or Sufaces v]
[ Define as Avoid Feature

Strategy A
[Area Clearance, Pattem Project v

Spindle attibute : |Main ~ ~

Face Select Options A
([@)]o)e@) &
Selected Faces A

CW Faced
CW Face-1

2 Faces

[] Show nomal 2

1 Window Selectiong Thisoption allows ugo use a selection baw select the surfaces on the
part. To use this tool, hw a box around the fasethat are to be defined as the Multi Surface
Feature. The faces inside the box will be selected.

Feature Type A
I Faces or Surfaces X, ]
[] Define as Avoid Feature

Strategy A
[Nea Clearance, Pattem Project v

Spindle attribute : | Main |

Face Select Options A
e[e 9% @
Selected Faces A

O CW Face-7 -
CW Face-8 3
CW Face-9 ol
CW Face-10
CW Face-11
CW Face-12
CW Face-13
CW Face-14 -

43 Faces

R |

[7] Show nomal

1 Select Adjacent When this option is usedhe adjacent surfaces of thekected face are also
selected Theimagebelowshows what is selectegthen the surface in the center of thgart.
The adjacent surfaces are selected.

Subsequent clicks on the same surface will select additional adjacentsgaseswn in the
picture belowin the center and on the right.
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= =4 =4

1

Select All FacesWhen this option is use@ll the faces of the solid model are selected for the
Multi Surface Feature similar to thl Displayed Feature Typemethod. Thisisdifferent from
the All Displayed methodin that the feature surfaces will display. and this feature will not be
associative to future model changes

Feature Type A

[Faoes or Sufaces ']

[] Define as Avoid Feature

Strategy A

[Area Clearance, Pattem Project 7

Spindle attribute : | Main

Face Select Options A
@)ee @
Selected Faces A

Pt CW Face-2 7
X CW Face-3 3

[7] Show nomal /.’(

Clear Face This willclear the first face in th&lectedFaces box

Clear All Faces This willclearall the facesin the Selected Facdmx

Highlight faces; Toggles on and off thieighlightof the face in the graphics area
Show normal check boandReverse directionconare not used in 3 axis milling

When using the Feature Type Method, Faces or Susfawe select faces from the model in the graphics
area. We can also select faces of surface bodies iS@elDWORKS Feattnee.

e. ExpandtheSOLIDNVORKS-eaturetree and select thésoundary-Surfacel Notice that
the faces of the surface are added to thelected faces in the property manager.
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»: @ Controller_Cavity {Defaul...
» History
Sensors
4 Annotations
Solid Bodies(1)
v [@) surface Bodies(1)

&~ Boundary-Surfac...

855 7075-T6 (SN)

v

m Front
[ Top
Selected Faces A [] right
CW Face® I_, Origin
O CW Face-7 Imported?
Pt
3 Faces
[[] Show nomal /.'(
f. Select the othemodelfaces of the modehs shown
Selected Faces
O CW Face-6
CW Face-7
CW Face-8
CW Face-0
CW Face-1
CW Face-2
CW Face-3
Skt
9 Faces
[ Show nomal

g. Set theStrategyto Area Clearance Pattern Project

h. CickOK to insert thefeature.
7. Reorder the features

a. Reorder the featuresso thatMulti Surface Features above Multi Surface Featurel in

the CAMWorks Featurgee.
@ CAMWorks MC Manager

EEI--ﬁ Configurations
..... T Machine [Mill - Metric]
[ Stock Manager[6061-T6]
----- J.. Coordinate System [User Defined)
=8 Mill Part Setup
@ Multi Surface Feature2 [Area Clearance, Pattern Project]
@ Multi Surface Featurel [Area Clearance, Constant Stepover]
----- . Recycle Bin
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8. Hide the SOLIDWORKS Surface Body
a. Go back to the SOLIDWORKS feature tree and hide the surface body
* History
Sensors
r Annotations

~ Solid Bodies(L)
a Imnportedl
h Surface Bodies(1)

(.~ Boundary-Surfacel
9. Generate the operation plan

a. Generate theoperation plan for the twanulti surface features
10. Generake and examine toolpaths

a. Generate toolpaths of thgeneratedoperations
b. Select omrea Clearanceland thenArea Clearance2

. ) CAMWorks NC Manager
w-ff Configurations

Z Machine [Mill - Metric]

B Stock Manager[6061-T6]

s Coordinate System [User Defined]
-4 Mill Part Setup1 [Group1]

@£ Area Clearance1[T05 - 20 Flat End]

@ CAMWorks NC Manager
w-ffa Configurations
E, Machine [Mill - Metric]
Stock Manager[6061-T6]
LL Coordinate System [User Defined]
=R Mill Part Setup1 [Group1]
@ E Area Clearancg][T05 - 20 Flat End]
- Pattern ProjectgT08 - 10 Ball Nose]
@ E Area Clearance2[T05 - 20 Flat End]
® @ Constant Stepover1[T08 - 10 Ball Nose]
&) Recycle Bin

@@ Pattern Project1[T08 - 10 Ball Nose]

] E Area Clearancel[T05 - 20 Flat End]

+-[8] Constant Stepj%ﬂﬂ'% - 10 Ball Nose]
&) Recycle Bin

Notice that Area Clearance® removing material that has already been removed from Aemrancel

Also note that theool selected forArea Clearance2 in T@Q®20mm Flat EndA smaller toolvill get us

closer to the shape of the cavityewill want to use a smaller tool for this operation withauiking
movesin places that materighasbeen removed

Wewill use a separate toothat will fit better into the cavity to rough it out
Since part of the stock is already remadvand has been machined awigm the first Area Clearance
operation, we will use Rest Mhiningfor the subsequenbperationsd 2 ¢S I NBy Qi Odzid Ay 3

In the next stepwe will.edit the operation parametert® changethe tool andenablethe rest
machining Like2.5 Axis operations, the operation parametemntrol all the aspects of the tool
movement We will explore the settings in each operation type later in this course

11. Change the Tool for Area Clearance2

a. Go.to the @MWorksTool Tree and drag and drépea Clearance®om TO51 20 Flat
Endto TO271 10 Flat End
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@ CAMWorks NC Manager

2B, Machine [Mill - Metric]
=4 Toel Crib 2 (Metric)

..... T T01- 6 Flat End

= T02 - 10 Flat End

- [[= Area Clearance2[T02 - 10 Flat End]

..... T T02 - 12 Flat End

..... T T4 - 16 Flat End

= T05 - 20 Flat End

) E Area Clearancel[T05 - 20 Flat End]

..... T T06 - 6MM X 60DEG Center Drill

..... T T07 - 4 Ball Nose

Eg---'g' TOS - 10 Ball Mose

..... T 09 - 12 Ball Mose

b. Also, thetool can be changed from the operation parameters.

c. On theCAMWorks Operatioriree, editArea ClearanceZ(Double click on it or
rightclickandseledtd i t Def)i ni t 1 0one

d. Go to theTool¢ Tool Criktab.

e. Selectonr011 10mm Flat Endand clickSelect

Toal |
| Mill Tool | Mil Holder | Tool Crib | Station |
Tools
|:| Hilt=r Usage| 5tn. No.| Tool Type| 1D Comment Dia. [ ~
1 |FlatEnd |10 |6MM CRB 2FL 18 LOC 6
Select 1 2 |FlatEnd |14 |10MM CRB 2FL2ZLOC |10
3 |FlatEnd |16 |12MM CRB 2FL25L0OC |12
Save.. 4 |FlatEnd |18 |1BMM CRB 2FL32LOC |16
1 5 |FlatEnd |24 |20MM CRB 2FL 38LOC |20
Remove & |Center Drill |4 |6MM X 60DEG HSS CENTE |6
7 |BallNose |42 |4MM CRB 4FL BM 14 LOC |4
From library 2 8 |BallNose |64 |10MM CRB 4FL BM 22 LOC|10
9  |BallNose |65 |12MM CRB 4FL BM 25 LOC|12
Replace.. 10 |Bore 73 |ADJUSTABLE BORE 1MM -1
11 |Countersin{9 |5MM HSS S0DEG COUNTE |5
Md 17 Fares Mil I"} ENMM EF1 FACF KNI En B
£ >

12. Enable Rest Machining for Area Clearance2
a. EdittheArea Clearance®peration and go to th&esttab.
b. UnderRest machiningMethod, selectrom WIP .

| Rest

Rest machining maodel
Method : | From WIP vl

c. ClickOK to the operation parametes

We can do the same to the Consté&tepover operatiorso that it stays within the cavity
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13. Enable Rest Machining for Constant Stepoverl
a. EditConstant Stepovdroperationandgo to theResttab
b. UnderRest machiningMethod, select-rom WIP
c. ClickOK to the operation parametes

14. Regenerate toolpath

We need one more toolpath for this part. We need to finish the cavity with another endmill. For this
operation, we will use another Muturface Featurelhis time we will define #aMulti Surface feature
using the face coloof the cavity

15. Insert new Multi Surface Feature
a. Go to theCAMWbrksFeature Tree
b. Ridt click onMill Part Setupland selectViulti -Surface Feature
c. FortheFeature Type Methodselect~aces by Color
d. SettheSrategy to Area Clearance, Constant &paver
e. Check the box next to théellowface color
f. ClickOK

Multi Surface Feature
Feature Type A
Faces by Color v
[[] Define as Avoid Feature
Strategy A
Area Clearance, Constant Stepover v
Faces by Color A
Select  Face Color Face Count
O 19
51
< >

16. Generate Operation Plan for the new Multi Surface Featur
a. Generate operation plafor Multi Surface Feature3
b. TheArea Clearanceperation is not needed and can be deleted
17. Change tool
a. Go to the CAMWorks Tool Tree and drag and d@opstant Stepover®om T081 10
BalhNoseto TO71 4 Ball Nose
b. Alternatively, the tool can be changed from the operation parameters.
c. Onthe CAMWorks Operation tree, e@ibnstant StepoverDouble click on it or right
clikkandselecEd i t Def)ini ti one
d.. Go to theToolc Tool Criktab.
e. Selectonr071 10mm Ball Noseand click Select
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Toal
| Mill Toal | Mil Holder | Tool Crib | Station |
Tools
|:| Hlt=r Usage| 5tn. No.| Tool Type| ID Comment Dia. [ »
1 |FlatEnd |10 |6MM CRBZFL18LOC |8
Select 1 2 |FlatEnd |14 |10MMCRB2FL2ZLOC |10
3 |FlatEnd |16 |12MMCRB2FL25L0OC |12
Save.. 4 |FlatEnd |18 |1BMMCRBZFL32LOC |16
1 5 |FlatEnd |24 |20MM CRB 2FL 33 LOC |20
Remove & |CenterDril |4 |6MM X 60DEG HSS CENTE |6
1 7 |BallNose |42 |4MM CRB 4FLBM 14LOC |4
From library 2 8 |BallNose |84 |10MM CRE 4FL BM 22 LOC[10
9 |BallNose |65 |12MM CRB 4FL BM 25 LOC |12
Replace. . 10 |Bore 73 |ADJUSTABLE BORE 1MM -|1
11 |Countersin{9 |SMM HSS S0DEG COUNTE |5
Md 1% Fare Mil |"? ENKK BF1 FArF M| En R
£ >

18. Set Containment for the operation
a. EditConstant Stepover2
b. Click on theGeometrytab
c. SettheAutomatic contain areaviethod to Outer Silhouette
d

Set theTool conditionto On Center
Geometry

Automatic contain area

Method : |Outer Sihouette |
Tool condition |Dn canter e |
XY offset |Dn'|m | =

-

19. Set additional operation parameters
a. Go to theConstant Stepovetab
b. Under Pass optiongsthe Constant cutamt. to 1mm

| Constant Stepover I_

Pass options
Cffzet curve © | Contain Only
L] Mumber of cutz ;10 =
Constant cut amt : =
[] Reverse arder

20. Generate Toolpath
a. Generate the toolpath for the operations
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21. Simulate Toolpath
a. SettheModeto Turbo m nd condition tdlext Operation

b. Examine the simulation afte ation




Lesson 2 Multi-Surface Featureercise2 ¢ Insert Multi Surface featurenethod, AllDisplayed

Exercise 2 z Insert Multi Surface featuremethod, All Displayed
Insert Multi Surface Feature tweate 3 axis toolpathsn a SOLIDWORKS part

Change tool on theontour mill finishingpperation
Contain the toolpath by using the Rest machining options

This lab will reinforce the following skills from Lesson 2

Insert MultiSurface Feature using IFR
Generate Operation plaand toolpath
Change Tool
Apply rest machining.to the operations
1 Change Stepover
Procedure
1. Open Part
a. OpenElectric_Socket Mold.SLDPRTfrom the X\Lesson_@\Exercisesolder
2. Define machine
a. Use the following parameters:
i...Machine: Mill T Metric
ii. ToolCrib:Tool Crib 2 (Metric)
ill. Post Processoi13AXIS -TUTORIAL

3. Define Stock
a. The following parameters should be used to define the stock size in the Stock Manager:

i. Material: 1005
ii. Stock TypeBounding Box
iii. The stock size should e 150mm Y:35mm Z:120mm
4. Define Coordinate System

=A =4 =4 =
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a. Define the coordinate system to use the top center stock position as show

the Z direction is correct.
Fixture Coordinate System

v X

Method

I User Defined v

—
O Entity

I

(® Part bounding box vertex

»

(O Stock bounding box vertex

Axis A

X: | CW Face-1

v

Z:lCWFace-O

Options A

| Create SW Coordinate System ... |

5. Create Mill Part Setup
a. CreateMill Part Setup normal to th

urface Feature
ate Multi Surface Feature

seFeature TypaMethod: All Displayed
SetStrategyto Area Clearance Constant Stepover
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Multi Surface Featurs |

g

Feature Type

Al Displayed v
Define as Avoid Featurs

Strategy o

|Fu'ea Clearance, Constant Stepover

7. Generate Operation Plan
a. Generate Operation plan
8. Generate Toolpath
a. Generate Toolpath
9. Change the toolsed for Constant Stepover Operation
a. Change the tool used fahe Constant Stepoveoperation to a2mm Ball Nose
10. Enable Rest Machining options
a. Enablethe Restmachiningoption for the ConstantStepoveroperation
b. SettheMethod: From WIP
11. Change Stepovemount
a. Change the&Constant cut amtio. 1mm
12. Generate toolpath
13. Simulate toolpath

14. Save and Close part
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Exercise 3 z Insert Multi Surface feature Faces and Surfaces
Insert Multi Surface Feature to create 3 axis toolpaths on a SOLIDWORHKpqeetcting faces and
surfaces

Contain the tolpath by usinghe Automatic Contain Area

This lab will reinforce the following skills from Lesson 2:

91 Insert MultiSurface Feature using IERINg Feature Type Method: Faces or Surfaces
1 Generate Operation plan and toolpath
1 Contain the toolpathusing Automatic. Contain Area

Procelure:

1. Open Part
b. OpenFS 01 123.SEDPRTrom the X\Lesson_0YExercisefolder
2. Define machine
a. Use the following parameters:
i. Machine:Mill T Metric
ii. Tool CribTool Crib 2 (Metric)
iii. PostProcessorM3AXIS-TUTORIAL
3. ~Define Stock
a. The following parameters should be used to define the stock size itthek Manager
i. Material: 1005
ii. Stock TypeBounding Box
iii. The stock size should be235mm Y:30mm Z:155mm
4. Define Coordinate System
a. Define the coorthate system to use the top center stock position as shown. Make sure
the Z direction is correct.

2| Page



Lesson 2 Multi-Surface Feature€ercise3 ¢ Insert Multi Surface featureg=aces and Surfaces

Fixture Coordinate System

v X

Method

User Defined

Origin
O Entity

(® Part bounding box vertex

O Stock bounding box vertex

Z:|CW Face-0 \Z

»

Options

Create SW Coordinate System ...

5. Create Mill Part Setup
a. Create Mill Part Setup normal to the top face of the part

6. Create Multi Surface Feature

a.

b.
C.
d

Create Multi Surface Feature

ForFeature Typeset theMethod to Faces or Surfaces

Setthe Strategyto Area Clearance, Constant Stepover
Select the surfaces of the cavitythe graphics areésee below)
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e. ClickOK
7. Generate Operation Plan
a. Generate the Operation Plan
8. GenerateToolpath
a. Generate Toolpath
b. Notice that area clearance generates toolpath tgatiges the part on the Area
Clearance operation

9. Set the Automatic Contain Area
a. Editthe Area Clearanckoperation
b. On theGeometrytab, set theAutomatic contain areaMethod to All Silhouettes
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c. SettheToolconditionto On Center
d. ClickOK

10. Generate Toolpath

11. Simulate toolpath

12. Save and Close Part
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Exercise 4 z Insert Multi Surface feature, STlfile
Create a Mill Part Setup using a SOLIDWORKS reference plane to define the direction

Define the stock from a SOLIDWORKS Sketch
Insert a Multi Surface Featuresing the Feature Type Method: Hile

This lab wilteinforce the following ski

1 Create a Mill Part S

91 Define Stock fro

1 Insert MultiSurf;

1 Contain the too
Procedure

1. Open Part

Machine: Mill T Metric

Tool Crib:Tool Crib 2 (Metric)

Post ProcessofI3AXIS -TUTORIAL

Stock

Thefollowing parameters should be used to define the stock size in the Stock Manager:
i. Material: 6061-T6
ii. Stock TypeExtruded Sketch



Lesson 2 Multi-Surface Feature€ercise4 ¢ InsertMulti Surface feature, STile

iii. SelectSketchl for the sketch toextrude

iv. Set the enctonditionto Blind
v. Set the extrude depth ta&25mm
vi. The stock size should be200mmY:175mmZ: 125mm

Stock Manager

v X
Material : 6061-T6 ¥
Stock Type ~

G e 0B

C [Sketen |
[Biind v|
Wl |
£ [125mm | &

Stock size

ol

X 200mm ¥ 175mm Z:125mm

Number of Stocks

«

vii. ClickOK

4. Define Coordinate System
a. Define the coordinate syste e top center stock position as shown.
r

b. Make sure the Z directi

Fixture Coordinate System

v X

Method

| User Defined ~

]

Origin
() Entity

{ ! Part bounding box vertex

@ Stock bounding box vertex

x| |2
v:| |
‘ zi| %

A
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a. Create aMill Part Setupusing the Front SOLIDWORKEference plane
b. Make sure the arrow is pointing in the direction shown

c. ClickOK
6. Create new Multi Surface feature
a. Create new Multi Surface Feature
b. For theFeature TypeselectSTL File
c. Browse to the filesoodlookingHandsomeFace.STlin the X\ Lesson_OYExercises

folder
Feature Type A
|STL File %
Define as Avoid Feature
Strategy A
[kea Clearance, Constant Stepover v I
STL File A
disesiGaodiookingHansomeface STL | [-]

d.. ClickOK to the file open dialogue
e. [ForStrategy, selectArea Clearance Constant Stepover
f. ClickOK
7. Generate Operation Plan
8. Setthe Automatic Contain Area
a. EditAreaClearanceland go to theGeometryTab
b. UnderAutomatic contain area set theMethod to Outer Silhouette
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c. EditConstant Stepoverl

d. Go to theGeometrytab
e. UnderAutomatic contain areaset theMethod to Outer Silhouette
Geometry

Automatic contain area

Method : |&ﬁﬂm v|

Tool condition |Q-| center v |

f. Go to theConstant Stepovetab

g. UnderPass optionsset the Constant cut amtto 1mm
Constant Stepover

Pass options

Offst curve :

O Mumber of cuts : 10 =

Constant cut amt E

] Reverse ander

9. Generate Toolpath
10. Simulate Toolpath
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Exercise5 z Insert Multi Surface feature, Surface finish

Define aMulti Surface Featur&om faces with a Surface Finish annotat{dfethod: Faces by Surface
Finish)

Contain the toolp#h by using the Automatic Contain Area

This lab will reinforce the following skills from Lesson 2:

1 Insert MultiSurface Feature using IFR using Feature Wgikod: Faces by Surface Finish
9 Generate Operation plan and toolpath
9 Contain the toolpath using Aematic Contain Area

Procedure

1. Open Part
a. OpenSUR_FIN.SLDPRT from the X\Lesson_Q0OgExercise$older
2. Define machine
a. Use the following parameters:
i. Machine:Mill T Metric
ii. Tool CribiTool Crib 2 (Metric)
iii. Post Processoi13AXIS-TUTORIAL
Define Stock
a. Thefollowing parameters should be used to-define the stock size in the Stock Manager:
i. Material: 6061-T6
ii. Stock TypeBounding Box
iii. The stock size should Be250mm Y:50mm Z:175mm
4. Define Coordinate System
a. Define the coordinate system to use the top censtock position as shown. Make sure
the Z directioniis correct.

Fixture Coordinate System

w

v X

Method

User Defined v

Origin
O Entity

J |

(@ Part bounding box vertex

»

(O Stock bounding box vertex

Sl R—

Options A

Create SW Coordinate System ...

5." Create Mill Part Setup
a. Create Mill Part Setup normal to the top face of the part
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6. Create Multi Surface Feature

a. Create Multi Surface Feature
Use Feature Typelethod: Faces by Surfaed-inish
SetStrategyto Area Clearance, Constant Stepover
Click on the checkbox for the055 roughness
ClickOK

® 20T

Multi Surface Feature

Feature Type

»

| Faces by Suface Finish v
[[] Define as Avoid Feature

Strategy A
I Area Clearance, Constant Stepover v
Faces by Surface finish A
Select Roughness... Type Face Cou
M o055 Vv Basc 4
O Undefined 6
< >

@

7. Generate Operation Plan

a. Generate the Operation Plan
8. Generate Toolpath

a. Generate Toolpath
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b.

Notice that area clearance generate®lpath that gouges the part on the Area
Clearance operation

9. Set the Automatic Contain Area

a.

.
j

"Tae e oo00oT

EditArea Clearanceé

Go to theGeometrytab, set theAutomatic contain area Methodo All Silhouettes
Set theTool conditionto On Center

ClickOK

EditConstan Stepoverl

Go to theGeometrytab, set theAutomatic contain area Methodo All Silhouettes
Set theTool conditionto On Center

Go to theConstant Stepovetab

UnderPass optionset theConstant cut amtto 1mm

ClickOK

10. Generate Toolpath
11. Simulatetoolpath
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12. Save and Close Part
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Lesson 3 Avoid and Catain Areas, toolpath limits
Upon successful completion of tHessonyou will be able to
1 Use contain and avoid areas to control tool path

9 Limit the Z level of a toolpath using Z limits.
1 Control the extents of a toolpath using the Automationtain area
1 W

Gontrol the XY and Z extents of a toolpath with Rest Machining s
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Case Study: Contaiand Avoid Areas

In CAMWorks 2.5 axis milling and SOLIDWORKS CAM we can limit generated toolpath to certain areas
usingContainand Avoid Areas An avoid area can be used to define a clamp or fixture wherdoneot

want the tool to machine. We can also limit the toolpath to a certain area using a contain area.

So far in this course, we have had a couplsimipleexamplesof the automaticcontainareas. In these
exampleswe used a SOLIDWORKS sketch to definedfiin and avoidiress. We can also use part
geometry like planar and neplanar model edges and faces.

1. Open part
a. Openthe parlC_A.SLDPRT in the X\Lesson_@\Case Studfolder
b. Click on theCAMWorks Operatiotree andCAMWorks CommandManagéool bar.

AnArea ClearancandPattern Projectoperation have already been defined.on this part.

2. Insertcontain area
a. Right click orPattern Projectland selecNe w s Cont ai n Ar eaé

@ CAMWorks MC Manager
+LE@ Configurations
..... T Machine [Mill - Metric]
[ Stock Manager[6061-Té]
----- . 1, Coordinate System [User Defined]
&8 Mill Part Setup1 [Group1]
+-]\= [Area Clearance1[T05 - 20 Flat E~1l
5% Pattern Project1[T08 - 10 Ball h Edit Definition...

----- ij Recycle Bin

Generate Toolpath
Simulate Toolpath...
Step Thru Toolpath...

E @ s

Post Process...

Machine Simulation >
Simulation Color...

Mew Contain Area...

Mew &void Area... %

Contain areas can alée inserted from the operatioparameters If we edit the operation parameters
on any3-axis operation, there is @eometrytab wherewe canalsoadd Contain and Avoid areas
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| Geometny

|ser defined contain area
-
&
X
L4 > ]
|ser defined avoid area
b o
7
X
£ > ]

By clicking on th 4 button, it will launch the Contain Area property manager

The Contain area property manager dialogue contains the following sections:

=

Selection Modeg The shape of the avoid area can be defined fror Sselection Mode
faces,edgesand sketches. This section sets.up the selection met ™ | singie Face ~

used in defining theontainarea. :
| | | Constant Depth Loop w

el

Selected Contourg Shows a list of the contour that are selected  Selected Contours

[:]I:I
L/
Allowed Sketcheg List of therssketches in the part file that can be  Allowed Sketches A
used for defining a contain area. Part Sketches
Sketchg
) . . Sketch?
By default, the list only contains those sketches that have a singl Contain_ 01

closed contar defined and are parallel to the XY machining plane

We can also use sketches with more than one closed contour by
selecting the Multiple Icon in the Shape section

]

Shapec Defines the shape of the contain area as it relates to Shape

selected geometry. S} @ @

9 Sihouette conforms the shape of the contain area to the
exact shape of the geometry.

1 Bounding boxput a box around the selected geometry.

1. TheMultiple option allowsfor the selection of more than
one contour for the contain area. The resulting contain ar
follows the silhouette of each of the selected contours
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Offset ~
Offset¢ We can define an additional offset in X and Y to the cont j | omm =
area geometry. When an offsetapplied we can force the sharp
corners of the offset geometry to be rounded. ﬁ -

Offset A
Tool conditiong an important setting in defining a contain area or j | omm =
avoid area is how the tool interfaces with the boundary of the are > =

7 - . -

This can be defined in one of three ways

Tool Upto Curve For a contain area, the too

diameter will be fully inside the contain area /

|:.’|- Tool Upto Curve

Tool On Curve The resulting toolpath centel

will be on the defined contain area geometn

H Tool On Curve

Tool Past Curve For a contain area, the full

tool diameter will be outside the contain

area.

|'_'|: Tool Past Curve

b.. Under the allowed sketches, selécbntain 01
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p+d

Allowed Sketches

Part Sketches ~

Sketchd
Sketch?
Contain_01
Sketchl

c. Set the tool condition ta ool Upto Curve

A

Offset
2 o 5
A FE

n Tool Upto Curve
_i Tool On Curve

_’1. Tool Past Curve

d. ClickOK and let the toolpath regenerate
e. Examine the toolpath

3. Modify the contain area
a. ExpandPattern Projectlby. clicking on the symiol to the left of the Pattern Projectl
icon in the CAMWorks operation tree
b. Right click on the new contain area and seledt: Definition . You can also doubidick
on it
<8 Mill Part Setup [Group1]

E Area Clearancel[T05 - 20 Flat End]
-9 Pattern Project1[T08 - 10 Ball Mose]

‘ Contain Areal

u Avoid Feature Edit Definitian...
ﬁ] Multi Surface b‘
.. Recycle Bin EY Properties...

c. You can kBo edit theoperation go to theGeometrytab, highlight the Contain area
under theUser defined contain ar@section and click othe Edit button.
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d. Under the shape section, selédtltiple . Notice the ¢ e Allowed sections

area
Allowed Sketches R
Sketch? ~
Avaoid_01
Contain_02 .
Contain_01 v
Shape A

L) "
e. SelectContain_02from thﬂ‘is&m Sketches, replaciagntain_01

Allowed Sketches b
. Sketch? s
Avoid_01
Contain_02 .
Contain_01 h

f. ClickOK an

$
&

erate the toolpath
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4. InsertAvoid area

a. Right click orPattern Projectland selectNe w Av ol o Ar eaée

@ CAMWorks NC Manager
[]..ﬁ Configurations
..... B Machine [Mill - Metric]
[ Stock Manager[6061-T6]
----- X, Coordinate System [User Defined]
E-42 Mill Part Setup1 [Group1]
LE—. Area Clearancel[T05 - 20 Flat End]
-4 [Pattern Project1[T08 - 10 Ball Nos=1l
..... &) Recycle Bin Edit Definition...

Generate Toolpath

Simulate Toolpath...
Step Thru Toolpath...

=W s

Post Process...

Machine Simulation >
Simulation Color...

New Contain Area...
New Avoid Area...
2.5 Axis Mill Operatior& ¥

b. Alternatively we can edit the operation parameters and click on @eometrytab.
UnderUser defined avoid areaclick on thd:reate@ button

Geometry

User defined contain area
BCorrtain Areal IE‘
4
X
< > | |l=§
User defined avoid area
7
X
< > | (=N
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The Avoid Area property manager dialogue has the exact same sections and options as the contain area.
These sections are used in the exact same way in defining an avoid area as they are in defining a contain
area.

In addition, the Avoid Area property mager had the Avoid Area section.

Avoid Areas w

Machine Aroundc The toolpath is will machine
around the avoid area perimeter

Machine Overg The toolpath will machine over
the avoid area as if it were parallel to the XY plai

c. Set the avoid area tbachine Around icon

EE |

d. ClickOK and regenerate the toolpath

Avoid Areas

g
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5. Modify the Avoid area
a. Right click on thé\void Areal and select Edidefi
b. Set the avoid area tdlachine Over

Avoid Areas

c. ClickOK and regenerate th




























































































































































































































































































































































































































































































































































































































































































































































