Mastercam 2017 for
SOLIDWORKS Tutorial

(Mll)

May 2016

Mastercam 2017



TERMS OF USE

Be sure you
have the latest
information!

Mastercam® 2017 Mastercam 2017 for SOLIDWORKS Tutorial (Mill)

Date: May 2016
Copyright © 2016 CNC Software, Inc— All rights reserved.
Software: Mastercam 2017 for SOLIDWORKS

Use of this document is subject to the Mastercam End User License Agreement.
The Mastercam End User License Agreement can be found at:
http://www.mastercam.com/companyinfo/legal/LicenseAgreement.aspx

Information might have been changed or added since this document was
published. The latest version of this document is installed with Mastercam for
SOLIDWORKS or can be obtained from your local Reseller. A ReadMe file
(ReadMe . pdf)—installed with each release—includes the latest information
about Mastercam for SOLIDWORKS features and enhancements.


http://www.mastercam.com/companyinfo/legal/LicenseAgreement.aspx

Contents

INtroduction ... 5
B TULOrTAl GOAS........ceeeceectectcec ettt s s 5
General Tutorial REQUIrEMENTS .....ecueeereerereeresesestsessesessesessessssessssessssesnesnens 6

» Dynamic TooIpaths ... 6

» Dynamic Toolpath Selection.........ccoevreeeeseeneesesreeeee et 10

» Dynamic Milling Parameters ...........ooovrnrerenreresenerereeseeseeeseseeseeseeens 12

1. The Dynamic Mill Toolpath............cccccrrerriirreee, 15
B LeSSON GOQIS ...ttt aen 15

» Exercise 1: Opening Mastercam for SOLIDWORKS............ccooerrenne. 15

» Exercise 2: Set up the Stock ........cceevveveceieieceeeee e 16

» Exercise 3: Create the first Dynamic Mill toolpath ..........ccccoveennnne. 19

» Exercise 4: Create the second Dynamic Mill toolpath.......................... 34

» Exercise 5: Verify the toolpaths .........cccccviveininninnceeee 45
2. The Face Toolpath .............cccerrrrrr e, 49
B LESSON GOQIS ...ttt ettt nss 49

» Exercise 1: Create the Face toolpath..........cccccocevvrviiiniccce, 49

» Exercise 2: Verify the toolpaths ...........ccccovveenivcicccsc e, 54
3. The Dynamic Contour Toolpath ..............cccoerrirrrrenee. 59
B LESSON GOQIS ...t 59

» Exercise 1: Set up the Stock ........cceevveveieieceeeeeeeeee e 59

» Exercise 2: Create the first Dynamic Contour toolpath........................ 61

» Exercise 3: Create the second Dynamic Contour toolpath................... 70

» Exercise 4: Analyze the toolpaths .........cccocvvrininininin 76

» Exercise 5: Verify the toolpaths .........cccccviveininninnceeee 78



iv MASTERCAM 2017 FOR SOLIDWORKS

4. The Peel Mill Toolpath. ..o, 81
B LESSON GOQIS ..ottt 81
» Exercise 1: Create the stock boundary..........ccccoovvevvinieieiiiicis 81
» Exercise 2: Create the first Peel Mill toolpath...........cccccovveevririennnnens 83
» Exercise 3: Copy the Peel Mill toolpath ..........cccooeeevviniinciinicerienne 89
» Exercise 4: Re-chain the copied Peel Mill operations............ccccccenenee. 91
» Exercise 5: Verify the toolpaths...........ccceivveirivnccnnreccese e 95
5. The Dynamic OptiRough Toolpath............ccccrreerrvrrrcnnnnn. 99
B LESSON GOQIS ...ttt 99
» Exercise 1: Set up the StOCK........coevevererireie s 99
» Exercise 2: Create the first toolpath ...........ccccoevrevccceic e 101
» Exercise 3: Create the stock model operation ..........ccccocvveevvecernnnene. 110
» Exercise 4: Create the second toolpath...........ccccoovveiieiceiccicenee 115
» Exercise 5: Verify the stock model and toolpaths..........cccccvrveennenee. 123
CONCIUSION..............ooe s 127
» Mastercam for SOLIDWORKS Resources.........ccccveeveevevccrrenecrrenennnne 127
» Mastercam for SOLIDWORKS Documentation...........cccoeeeeuveecerccrrennnnes 128

CONTACT US et eeeeeeeeee ettt ettt ee e et e eeeeeeeeee e e ennaneaeeeaeenenennenaaeeeneenannnens 128



Introduction

Mastercam’s Dynamic Motion toolpaths deliver powerful benefits that help you get
the most out of any machine.

These 2D and 3D high speed dynamic milling toolpaths utilize the entire flute length
of their cutting tools to achieve great efficiency in milling. They are designed to maxi-
mize material removal while minimizing tool wear.

Additional benefits you gain by using high speed dynamic milling toolpaths include:

= Tool burial avoidance
=  Minimum heat buildup
= Better chip evacuation
= Extended tool life

This tutorial introduces you to Mastercam's intelligent, application-specific, 2D and 3D
high-speed dynamic milling toolpaths.

Tutorial Goals
= Learn the benefits and uses of the Dynamic toolpath types
= Create basic Dynamic toolpaths
= Create stock models
= Learn to use other Mastercam toolpath utilities
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Estimated time to complete this tutorial: 5 hours

General Tutorial Requirements
All Mastercam for SOLIDWORKS tutorials have the following general requirements:

= You must be comfortable using the Windows® operating system.

= You must have a seat of SOLIDWORKS® 2015 or higher to complete this
tutorial.

= Each lesson in the tutorial builds on the mastery of preceding lesson'’s skills.
We recommend that you complete them in order.

= Additional files may accompany a tutorial. Unless the tutorial provides specific
instructions on where to place these files, store them in a folder that can be
accessed from the Mastercam for SOLIDWORKS workstation, either with the
tutorial or in any location that you prefer.

= You will need an internet connection to view videos that are referenced in the
tutorials. All videos can be found on our YouTube channel:
www.youtube.com/user/MastercamTechDocs.

Dynamic Toolpaths

The following toolpaths use Dynamic Motion technology:

= Dynamic Contour

= Face
= Dynamic Mill
= Peel Mill

= Dynamic OptiRough

Each toolpath has various benefits that make them unique from each other and their
standard counterparts.

Dynamic Contour

The Dynamic Contour toolpath creates a familiar contour operation using dynamic
motion and specialized options found only in dynamic toolpaths. The dynamic motion

MASTERCAM 2017 FOR SOLIDWORKS TUTORIAL (MILL)



DYNAMIC TOOLPATHS 7

prevents tool burial and binding in small radii corners. Additionally, you can specify
how Mastercam machines any material left on the walls.

Face
The Face toolpath, when the Style is set to Dynamic, quickly cleans stock from the top
of a part and creates an even surface for future operations. You can base the toolpath

on either chained geometry or on the current stock model.

Dynamic Mill

The Dynamic Mill toolpath machines pockets, leftover material, standing bosses, or
cores. By setting the Machining region strategy to Stay inside or From outside, you
can create a pocket toolpath that utilizes dynamic motion or a facing operation that

has island avoidance capabilities.

By selecting the Stay inside strategy, Dynamic Mill becomes a pocket toolpath that
utilizes dynamic motion. You select a boundary, areas to avoid, and set tooling, param-

MASTERCAM 2017 FOR SOLIDWORKS TUTORIAL (MILL)
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eters, entry method, and linking values to generate the toolpath. Material is removed
from the inside to the outside in a highly efficient manner.

By selecting the From outside strategy, Dynamic Mill becomes a facing operation that
has island avoidance capabilities. This movement creates a toolpath that is allowed to
move outside the selected material and removes from the outside to the inside.

By enabling Rest Material on the Stock page, the Dynamic Mill toolpath removes
material left by previous operations using dynamic motion. The Dynamic Mill opera-
tion calculates how much material to remove based on previous operations or

MASTERCAM 2017 FOR SOLIDWORKS TUTORIAL (MILL)



DYNAMIC TOOLPATHS 9

previous roughing tools. Only unmachined areas are processed for a Dynamic Mill

operation.

Peel Mill

Peel Mill, with the Cutting strategy set to Dynamic Peel, allows for efficient milling
between selected chains. It uses a dynamic style of motion with accelerated back feed
moves when the tool is not engaged in material. For a single chain, you define the
width of the cut. Otherwise, the width is defined by the area between two contours.

Dynamic OptiRough

The Dynamic OptiRough toolpath is currently the only 3D toolpath that uses
Mastercam’s Dynamic Motion technology. It supports cutters capable of machining
very large depths of cut. A single Dynamic OptiRough toolpath can cut material in two
directions: on stepdowns (-Z) and stepups (+Z). This bi-directional cutting strategy
removes the maximum amount of material with the minimum amount of stepdowns,

significantly reducing cycle times.

MASTERCAM 2017 FOR SOLIDWORKS TUTORIAL (MILL)
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Similar to Dynamic Mill, you can select From outside or Stay inside when machining.
However, instead of selecting regions, you select drive surfaces, check surfaces, and
containment boundaries.

Dynamic Toolpath Selection

The Dynamic toolpaths, especially the Dynamic Mill toolpath, require a unique way of
understanding chain selection.

Dynamic Contour does not require a closed chain to calculate a toolpath. All geometry
selected will be cut by the tool motion. Peel Mill requires at least one open chain and
no closed chains.

MASTERCAM 2017 FOR SOLIDWORKS TUTORIAL (MILL)



DYNAMIC TOOLPATH SELECTION 11

Dynamic Mill allows you to have even more control over your chaining by allowing

you to select multiple kinds of regions with one toolpath. The types of regions are
listed below:

Chain Manager @
v X

Selection | Chains

Tool Plane Ca

.F Mastercam Top
Ll

Selection Ca

‘Machinina Reaions ']
Machining Regions

Air Regions
Containment Regions
Entry Chains

= Machining Regions: Areas to be machined.

Avoidance Regions: Areas to be avoided during machining. Multiple
avoidance regions can be selected.

Air Regions: Areas that contain no material and allows the tool to travel
through it when machining.

= Containment Regions: Areas where the tool cannot travel outside of.
= Entry Chain: Select where the tool enters the part.

If the machining regions are open chains, you can extend the open chain to stock with
the Open chain extension to stock options.

For more information, view Mastercam’s Help.

MASTERCAM 2017 FOR SOLIDWORKS TUTORIAL (MILL)
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Dynamic OptiRough uses a different type of selection method compared to the other
Dynamic toolpaths, as it is the only 3D Dynamic toolpath. When creating a Dynamic
OptiRough toolpath, you have the following selection options:

Selection @
v X
Tool Plane Ca
.F Mastercam Top
Ll
Faces and Bodies Ca
Check surfaces hd
Containment Boundary hd
Points hd

=  Faces and Bodies: Surfaces, solid faces, or solid bodies to be machined.

= Check surfaces: Surfaces, solid faces, or solid bodies that you want to avoid.
= Containment Boundary: One or more closed chains that limit tool motion.
= Points: Select the point near where the toolpath will start.

Dynamic Milling Parameters

Several parameter options separate the Dynamic operations from their standard coun-
terparts. These parameters are on the Cut Parameters, Entry Motion, and Contour Wall

page.
= Micro lifts
= Entry methods
= Entry feeds/speeds
= Contour wall
= Approach distance

MASTERCAM 2017 FOR SOLIDWORKS TUTORIAL (MILL)



DYNAMIC MILLING PARAMETERS 13

Micro lift options allow the tool to rise above the floor of the part for the portion of
the toolpath that is not removing material. Benefits of the micro lift include chip

clearing and avoiding excess tool heat. The feedrate is controllable for the back move
as well.

Fotion < Gap size, Micro lift
bicro lift digtance 025

Back feedrate 25000

Entry methods provide several ways to enter the material for a Dynamic Mill toolpath.
Options range from a simple helix to a medial path with trochoidal motion to a

selected open chain. Mastercam’s Help contains detailed information on each of the
methods available.

Entry method

IHB“H atly v]

Helix anly
L Helix followed by full medial burial

tedisl
Custom, use entiy chain

Helis radiuz nn

Use Entry feeds and speeds to avoid placing too much load on the tool upon entry.

Set a short dwell interval after entry to allow the spindle to reach the necessary speed
before beginning material removal.

Entry feeds / zpeeds

Ramp feed rate 120
Ramp spindle speed 3
Dwell before cut spindle speed 0.25

MASTERCAM 2017 FOR SOLIDWORKS TUTORIAL (MILL)
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Contour wall parameters provide input for remaining stock and previous tool informa-
tion. The values entered help Mastercam to calculate the most efficient material
removal strategy when machining part walls.

Radiuz of ool that shaped the stock 120
tin toolpath radivs that shaped the stock, 0a

Stock thickness 0.25

The Approach distance parameter allows you to add a specified absolute distance to
the beginning of the toolpath’s first cut.

Tip comp Tip - ﬂl
Approach distance 125 Battom left -
First mazs nffzet 0o

Dynamic toolpaths create highly efficient motion based on selected chains and
surfaces. They are part of the 2D and 3D HST family of toolpaths with many similarities,
but with the stated enhancements. The high speed toolpaths themselves are a leap
ahead of the standard pocket, contour, and area roughing toolpaths.

Creating and reviewing the motion of dynamic toolpaths is the best way to learn
about the benefits and uses. Continue on to Lesson 1 to learn about the Dynamic Mill
toolpath.

MASTERCAM 2017 FOR SOLIDWORKS TUTORIAL (MILL)



LESSON 1

The Dynamic Mill Toolpath

The Dynamic Mill toolpath machines pockets, open pocket shapes and standing cores,

or material left from previous operations.

In this lesson, you will create two Dynamic Mill toolpaths. The first one will clear mate-
rial around the outside of the part. The second Dynamic Mill toolpath uses the
previous one as a source operation for clearing out remaining material on the top of

the part.

Lesson Goals
= Set up stock

= Create two Dynamic Mill toolpaths
= Preview region chains
= Verify the created toolpaths

Exercise 1: Opening Mastercam for SOLIDWORKS

1 Start SOLIDWORKS.

2 Select Add-Ins from the Tools

menu.

The Add-Ins dialog box displays.

w  Insert Window  Help — |

lulti-Axis
1olpaths

IDWORKS A

SOLIDWORKS Applications 3
Kpress Products 3
Mastercam2017 3

%‘D Defeature...
S2¥ Export To AEC...

Select

CB; Magnified Selection

Box Selection

‘? Lasso Selection

Macro 3

Evaluate 3

—
[ Addns. )
SomeTore S

Te Settings...

Customize...

{@} Options...

Customize Menu

le
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3 Find Mastercam 2017 for e 9.

SolidWorks in the Active Add-Ins e o0y [F a0 ]

list, and then do the following: T soumwonss Rosting SR

[C1@p sOUDWORKS Simulation ]

a To load the Mastercam 2017 for g? SSUDWORIS Tosbox bray g
SOLIDWORKS add-in for the 1% soupworks Utiities ] fie
current session, select the Eﬁjgffaﬁj““w"’“"’“" e
checkbox to the left of the )

. (= SOLIDWORKS Add-ins
Mastercam 2017 for SolidWorks T Actotiace 5 .
t SOLIDWORKS Composer 15
en rY' [¥] 7 SOLIDWORKS Forum 2016 <15 |B

b To load the Mastercam 2017 for || oter ada-ns Y
SOLIDWORKS add—in at every m Mastercam iu.u“rwsouuwomcj g 2-1:5
SOLIDWORKS start—up, select the ] SOLIDWORKS 3DEXPERIENCE Smartlink [
checkbox to the right of the o somwoRSIs o te = N
Mastercam 2017 for SolidWorks
entry. )

¢ Click OK to close the dialog box.

After a few moments the add-in loads.

Exercise 2: Set up the stock
In this exercise, you will set up stock that will be used for the first toolpath.
1 Open the part file, DynamicMill, provided with this tutorial.
Save the part as DynamicMill-xxx, replacing xxx with your initials.
3 Select the Mastercam Toolpaths .
Manager tab to display the N & ol . % &
Plane ] 3D Roughing Finishing = Mult
Toolpaths Manager. High5pe.. Toolpaths Toolpaths @ Tool

Manager

- - -

Features | Sketch | Evaluate | Dim¥Xpert | SOLIDV

AENIELE D
? o

T e S—

MASTERCAM 2017 FOR SOLIDWORKS TUTORIAL (MILL)



SET UP THE STOCK 17

Mastercam for SOLIDWORKS automatically adds a default machine to the
Toolpaths Manager upon opening a file.

Configuration: Default v
By hIx ERSEol 7 @

AR vacd|xT

Properties - Mill Default MM

miuar

4 If you do not have the correct default machine, select Mastercam2017, Mill
Machines, Default from the Tools menu.

Tools | Window  Help -i-l‘

SOLIDWORKS Applications 4 = [ Transform T E - = Mo
F Xpress Products » e Lathe 7T Tri Toolpath CAD Graphics X' Dr:
| Mastercam2017 | MilMachines » | Z] Default
Lathe Machines 3
A I@D Defeature... n Manage List

")
Plane Manager
3 Eort To AEC.. L& .

[T5] select M Stock Model |

Customize Menu

5 Select Stock setup in the Toolpaths M bk EWEoL 7@

M . ~
anager BRR|vacs|m,T
The Machine Group Properties oo

=-oa Machine Group-1
dialog box displays.

11 Properties - Mill Default MM

MASTERCAM 2017 FOR SOLIDWORKS TUTORIAL (MILL)
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6 On the Stock Setup page, select
Bounding box.

p—
Select comers.. [ Bounding box ’ NCl extents

The Bounding Box function panel
displays.

v ?]

7 Set the following parameters: =

Bounding Box/Cylinder @
= Ensure that All Items is v X
selected.. This will Bounding Box/Cylinder N
automatically create a ] Al ems

bounding box around all [] Make Geometry
entities. [ Make Paints
n [T Make Center Po

Select Make Geometry. This o

creates a closed boundary of  gpana ~
lines that will be used for the 0 =
Dynamic Mill toolpath. v o =

= Expand Z by 1.0. This enlarges ;

the bounding box in the Z
axis. [ cylindrical v

8 C(lick OK to accept and create the boundary, and return to the Machine Group
Properties dialog box.

MASTERCAM 2017 FOR SOLIDWORKS TUTORIAL (MILL)



CREATE THE FIRST DYNAMIC MILL TOOLPATH 19

9 C(lick OK in the Machine Group Properties dialog box. The part now displays
with the stock boundary and geometry.

You have now created the necessary stock and geometry to create the
Dynamic Mill toolpaths.

10 Save your part.

Exercise 3: Create the first Dynamic Mill toolpath
You now create the first Dynamic Mill toolpath to machine the outside of the part.

1 Select Dynamic Mill from the 2D

. W = = i =
nghspeed menu on the -eature-Based 2D 2D Point/Circle Lathe
Mastercam2017 tab Toolpaths HighSpe... Toolpaths Toolpaths | Toolpaths

The Enter new NC name dialog box  agd-ins
displays.

[2] Dynamic Mill

Dynamic Contour

Area
Peel

Blend

MASTERCAM 2017 FOR SOLIDWORKS TUTORIAL (MILL)
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2 Click OK. Enter new NC name . u
The Chain Manager displays.

C:AUszershemghDocumentsimy MCamforSw2017. .

Dronamichdil

(v ][%][2]

3 Ensure that you are on the Selection
tab and Selection is set to
Machining Regions.

Chain Manager
v X

.. . Selection | Chains
Machlnlng reglons are areas to be

cut. Tool Plane

.F Mastercam Top
Ll

Selection
 p— —

(Machining Regiong

=

MASTERCAM 2017 FOR SOLIDWORKS TUTORIAL (MILL)




CREATE THE FIRST DYNAMIC MILL TOOLPATH 21

4 Select the bottom stock geometry shown below as the machining region:

To select the bottom stock geometry, select each line separately.

5 Select the Chains tab in the Chain

Manager. Chain Manager ©)]
v X
Select']E Chains '
Tool Plane Lad

6 Select Chain #1 in the chains list.

MASTERCAM 2017 FOR SOLIDWORKS TUTORIAL (MILL)
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7 Ensure that the chain direction matches the direction shown below:

the chain if necessary.

Use the Reverse button to reverse ‘ ‘

® @ =@

Start point A

M [

Fnd nnint -~

8 Select the Selection tab.

MASTERCAM 2017 FOR SOLIDWORKS TUTORIAL (MILL)
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9 Select Avoidance Regions from the

i Selection | Chains |
Selection drop-down.

. . Tool Plane L
Avoidance regions are areas to
. . .. . Mast: T
avoid during machining. In this case, & Terereanioe
you want to avoid the part itself and  setection ~
clear out the area between the stock  [machining Regions -
Machining Regions
boundary and the part.
Air Regions

Containment Regions
Entry Chains

10 Select the Bodies filter.

This filters your selections to only | Avoidance Regions
bodies.

0@l o

-

£l

MASTERCAM 2017 FOR SOLIDWORKS TUTORIAL (MILL)
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11 Select the entire part body as shown below:

The Project to Tool Plane option is automatically turned on. This option
projects the selected geometry to the tool plane, so that you can see what
geometry you have selected.

12 Select the Chains tab. . L ueee |
Chain Manager @
v %

Select a'

Tool Plane

MASTERCAM 2017 FOR SOLIDWORKS TUTORIAL (MILL)



CREATE THE FIRST DYNAMIC MILL TOOLPATH 25

13 In the chains list, delete Chain #2 - |svoisnce negion
Chain #10 using the Delete button. 4

Chain #1 will be the only chain left.

By doing this, you remove all of the
internal chains, leaving only the
exterior chain.

15 Click OK in the Chain Manager to accept the chains and begin creating the
toolpath.

The 2D High Speed Toolpath - Dynamic Mill dialog box displays.

MASTERCAM 2017 FOR SOLIDWORKS TUTORIAL (MILL)
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16 On the Toolpath Type page, set the - )
Machining region strategy to From =000

outside.

From outside uses free-flowing
motion to machine features such as Chain geometry
standing bosses or cores. This is the Machining regions

strategy you want to clear the (1

outside of the part.

M achining region strategy

() Stay inside
i/

Open chain extenzsion to stock

@ None [ignore stock)

Before continuing with the toolpath creation, you will preview your toolpath
chains to ensure that you have selected the geometry that you want.

17 Click Preview chains. ' R . S (I

Entry chain

MASTERCAM 2017 FOR SOLIDWORKS TUTORIAL (MILL)
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Your part then displays as shown below:

Mastercam displays your material in the red and black crosshatch, the motion
region as blue, and the tool containment as yellow. By using Preview chains,
you can determine if that is what you want from the toolpath before even
entering any parameters.

You can change these colors by selecting the Color button or in the Colors
page of the System Configuration dialog box.

18 Click Preview chains again to turn off the display.

_
19 Select the Tool page. 8 1 2D High Speed Toolpath - Dynan

IELIEEY
Toolpath Type -
Holder

Tool ‘

[

MASTERCAM 2017 FOR SOLIDWORKS TUTORIAL (MILL)
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20 Click the Select library tool button.

The Tool Selection dialog box
displays.

21 Select the Filter button.

The Tool List Filter dialog box
displays.

22 Select None to remove all filters.

MASTERCAM 2017 FOR SOLIDWORKS TUTORIAL (MILL)
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23 Select the Endmill3 Bull filter. This ensures that you are only selecting Bull
Endmill tools.

e

Tool [
™

R adi
N

208

e
gmmm

al | [ Mone |

Operation masking Unit mazking E

[Mo operation mazking | [No it masking -

24 Click OK in the Tool List Filter dialog box.

25 In the Tool Selection dialog box, select the END MILL WITH RADIUS - 20/
R1.0 tool.

C:AU sershPublichD ocu, . AMill_mm.toaldb =
# Aggembly Ma.. Tool Mame Holder Name  Dia. Cor. rad. Length  #Flutes  Tupe
B 5 EHD MILL WITH RADI i = 4 Endrmi...
] 5 EMD MILLWITH RADIUS - 20 /R40 - 200 40 320 4 Endri
] 5 EHD MILLWITH RADIUS - 20 /R20 - 200 20 320 4 Endri
] 5 EMD MILLWITH RaDIUS -16 /R0 - 160 1.0 26.0 4 Endri..
] 5 EMD MILLWITH RaDIUS -16/R20 - 160 20 26.0 4 Endmi.. |
] 5 END MILLW\TH R&DIUS -16 /RO - 160 05 26.0 4 Endmi.. |=

26 Click OK in the Tool Selection dialog box to add the tool to the toolpath.

[T

27 Select the Cut Parameters page.

m

- Entmy Motion
-0 Break Throuah

MASTERCAM 2017 FOR SOLIDWORKS TUTORIAL (MILL)
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28 Set the following parameters:

Cutting method
Tip comp

“pproach distance

First pass offzet

First pass feed reduction

Conventional feed rate

’ 50.0 %
25 )

Slepaover

“din toolpath radiu

Gap size
() Distance

@ % of tool diameter

. . N Cut arder optimization
tation < Gap size, Micra lift i

Micra lift distance Stock to leave on walls

Back feedrate Stock to leave on floors

tation » Gap size, retract

Iever - ]

= Approach distance to 9.5. This adds a specified distance to the
beginning of the toolpath'’s first cut.

= Stepover to 50.0%. Sets the distance between cutting passes in the X
and Y axes.

= Min toolpath radius to 2.5%. Mastercam uses this radius in
combination with the Micro lift distance and Back feedrate parameters
to calculate 3D arc moves between cutting passes.

= % of tool diameter to 500.0. Mastercam will not create a retract move
if the distance from the end of one pass to the start of the next pass is
less than this distance. The tool to stay down and move directly
between the passes at the feed rate.

= Micro lift distance to 0.0. The distance the tool lifts off the part on
back moves.

= Back feedrate to 0.0. Controls the speed of the backfeed movement of
the tool.

= Cut order optimization to None. The toolpath to start at the most
recently machined material when cutting.

MASTERCAM 2017 FOR SOLIDWORKS TUTORIAL (MILL)
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= Stock to leave on walls to 0.5. Leaves a defined amount of stock on

the vertical drive geometry.

= Stock to leave on floors to 0.0. Leaves a defined amount of stock on

horizontal drive geometry.

29 Select the Entry Motion page.

30 Set the following parameters:

31

= Helix radius to 0.0. Sets the
radius of the entry helix.

= Z clearance to 0.0. Sets an
extra height used in the
ramping motion down from a
top profile.

= Plunge angle to 0.0. Sets the
angle of descent for the entry
move and determines the
pitch.

This toolpath does not enter down
into the stock, so you do not need to
set any entry parameters.

Select the Linking Parameters
page.

E|J Cut Parameters
i i@ Depth Cuts

B Eritry b atiot
- & Break Through

-« Linkinn Parameters

Entry method

m

[ Helix only

7

Chain geometry

]

Helix radius
Trochoidal loop radius

Additional slot width

[ Center helix on point

Z clearance

@ Plunge angle

() Entry pitch

| Entry feeds / speeds
Fiamp feed rate

Fiamp zpindle :peed

[iwell before cut spindle speed

J El"lt.l_',-l I ation
e Break Through

Home / Ref. Points

(s]le] 2

0o

0o

oo

\ 00 r/

0o

12000

3500

0o
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32 Set the following parameters:

— [ | Clearance.. | (00

(@ Absolute Incremental

— Uze clearance only at the
— start and end of operation

Retract... 6.0 |
@) Abzolute Incremental

20

@ Abfolute () Incremental

= Deselect Retract. Sets the height that the tool moves up to before the
next tool pass.

* Change Top of stock and Depth to Absolute. Mastercam measures
absolute values from the origin 0,0,0.

33 Select the Depth button to return to
the graphics window.

This determines the final machining
depth and the lowest depth that the b -
tool descends into the stock. In this

case, the machining depth will be in

the middle of the part because

Dynamic Mill uses the entire tool to

cut.

U Incremertal
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CREATE THE FIRST DYNAMIC MILL TOOLPATH 33

34 Select the edge shown below:

Click OK to accept the edge as the depth. Your Depth should be -15.24.

35 Click OK in the 2D High Speed Toolpath - Dynamic Mill dialog box to
generate your toolpath.
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36 The toolpath will display as shown below:

37 Save your part.
Exercise 4: Create the second Dynamic Mill toolpath

You will now create a second Dynamic Mill toolpath using the Rest material option.

1 Inthe Toolpaths Manager withthe  » ., 1, 1y ESo L 72 @
Dynamic Mill toolpath selected, @ vaD4|a T

select Toggle display on selected B8 Machine Group-1

operations. Z-AlL Properties - Mil Defauit
[E3) Files

# Tool settings

<> Stock setup

=] 8 Toolpath Group-1

- 1 - 2D High Speed (2D Dynamic Mill) - [WCS: Master
Parameters

This will hide the display of the first
toolpath and keep your graphics
view clean while you create another
toolpath.
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2 Select Dynamic Mill from the 2D

3 Ensure that you are on the Selection .

. W = [ N =
nghspeed menu on the -eature-Based 2D 2D Point/Circle Lathe
Mastercam2017 tab Toolpaths HighSpe... Toolpaths Toolpaths | Toolpaths

The Chain Manager displays. Add-Ins

Dynarmic Mill

Dynamic Contour

Area
Peel

Blend

R . Chain Manager @

tab and Selection is set to o

Machining Regions.
Selection | Chains
Tool Plane Ca
Mastercam Top
Selection ~
~ p— N
(Machining Regiong -

=
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4 Select the geometry shown below as the machining region.

The selection is the same geometry used in the first Dynamic Mill toolpath.

5 Select the Chains tab and select Chain #1.
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6 Ensure that the chain is going in the direction shown below. If necessary, use
the Reverse button.

7 Select the Selections tab.

8 Select.Avoidance Regions fromthe . . .
Selection drop-down.

Tool Plane Ca

.F Mastercam Top
Ll
Selection Ca

‘Machinina Reaions v]
Machining Regions

Air Regions

Containment Regions

Entry Chains
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9 Right-click on the edge shown below and choose Select Tangency:

v OK
¥ Cancel

Select Tangency

Select Loop

Customize Menu

Select Tangency automatically selects curves, edges, or faces that are tangent
to your initial selection.

The selected edges display as shown below:

10 Click OK in the Chain Manager to accept these chains.
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The 2D High Speed Toolpath - Dynamic Mill dialog box displays.

11 Select the Tool page. 'E 2D High Speed Tomn

ICTEIEY

- Toolpath Type -
- T|:||:||
- Holder

il

L = T Y

12 In the Tool List, select the tool that was used for the previous Dynamic Mill
toolpath, which is END MILL WITH RADIUS - 20/R1.0.

Tool diameter: 20.0

#  Aszzembly Ma.. Tool Mame | Halder b C divs 1.0
orner radius: 1.

END MILL WITH RADI...

Tool name; END MILLWITH RADIUS - 20 /R1.0

Tool: 5 Length offsst; 5

Head #: 0 Diameter offzet; 3

13 Select the Stock page. - Holder

Cut Parameters
4 Depth Cuts

m

14 Select the Rest material checkbox.

-
# 2D High Speed Toolpath - Dynamic Mil

YV HHE =
- Toolpath Type - .
Todl Rest materia
- Holder Compute remaining stock from:
: @ Al previous operations
v EHE
Al groups -
~ Cut Parameters
Fr Prambly Mobe = 1 Mne ather aneratinn
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This enables the page and tells Mastercam to calculate the cutting passes
based on the remaining stock.

15 Set the following parameters:

/| Rest material s}
E-aa Machine Group‘l
Compute remaining stock from:

) Al previous operations

@ One other operation

_ Roughing Tool

I Geometry [4] chain(s]
2% Toolpath - 634K - 2DMIllMC - Program # 0

Diameter: 0.0
Corner radius: 0.0
] 1 ¢
Adjustments to remaining stock: b
\
\
!

) |gnore small cusps

) Mill small cusps

Distance: 0.0

= Set Compute remaining stock from to One other operation. This
calculates the remaining stock from a single operation.

= In the Operation List, select the 2D High Speed (2D Dynamic Mill)
toolpath.

= Set Adjustments to remaining stock to Use as computed. This
option makes no adjustments to the stock model.

[y L=

16 Select the Cut Parameters page.

- Stock

m

-@ Depth Cuts
e Entry Matian
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17 The parameters are the same as the previous operation’s, so ensure that your
toolpath matches the parameters shown below:

Cutting method
Tip comp

“pproach distance

First pass offzet
First pass feed reduction oo 4

Conventional feed rate

Slepaover
“din toolpath radiu
Gap size
() Distance
@ % of toal diameter
Iotion < Gap size. Micro lift
Micro lift distance

Back feedrate

tation » Gap size, retract

Iever - ]

18 Select the Entry Motion page.

Cut order optimization
Stock to leave on walls

Stock to leave on floors

E|¢ Cut Parameters
i g Depth Cuts

B Enin n
-+ Break Through

- Linkinn Parameters
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19 The parameters are also the same as the previous operation’s, so ensure that
your toolpath matches the parameters shown below:

Entry method

[ Helix only - ]

Chain geometry

3
Helix radius '_D.D ‘

Trochoidal loop radius oo

Additional slot width 0.0

[ Center helix on point

Z clearance 0.0
@ Plunge angle : 0.0 ' Il
() Entry pitch 0o

| Entry feeds / speeds

Fiamp feed rate 12000
Fiamp zpindle :peed 3500
[iwell before cut spindle speed 0.0

20 Select the Linking Parameters
page.

Sl LB LU

- Entry Mation

- & Break Through
Linking Paramel
Home / Ref. Points
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21 Set the following parameters:

* Feed plane to 2.5. Sets the B Rewat. | |
height that the tool rapids to @ Absobte B Inciement|
before changing to the

plunge rate to enter the part. 25

(") Absolute @ Incremental

= Ensure that Feed plane is set
to Incremental.

* Top of Stock to 0.0. Sets the 00

tOp of the stock @ Abszolute () Incremental

= Ensure that Top of stock and

Depth are set to Absolute. B
ké" Absolute () Incrementalj

22 Click the Depth button to return to
the graphics window.

# Incremental
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23 Select the edge shown below:

24 Click OK to return to the 2D High Speed Toolpath - Dynamic Mill dialog box.
Your Depth should be -10.16.

25 Click OK in the 2D High Speed Toolpath - Dynamic Mill dialog box to
generate your toolpath.
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26 The toolpath will display as shown below:

You will notice that the toolpath clears out the top of the part while avoiding
the large feature that was selected as the avoidance region.

27 Save your part.
Exercise 5: Verify the toolpaths
You will now verify both Dynamic Mill toolpaths with Mastercam Simulator.

1 Select Toolpath Group-1 in the
Toolpaths Manager.

= -88 Toolpath Group-1.
. BEigieBrEed (20 Dynamic Mill) - [WCS: Mastercal

Parameters

5 #5-M20.00 ENDMILL3 BULL - END MILL WITH RAI

I Geometry - (4) chain(s)

22 Toolpath - 53.4K - 2DMll.NC - Program # 0

7> 2 - 2D High Speed (2D Dynamic Rest Mill) - [WCS: Mas'

D Parameters

#5-M20.00 ENDMILL3 BULL - END MILL WITH RAI

N enmetrs - £ hainf=

This will select both Dynamic Mill
toolpaths.
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2 Select Verify selected operations. Toolpaths s

Mastercam Simulator displays. Py % T Tx .
xR valh 5

B--EE Machine Group-1
=11 Properties - Mill Default MM

IE3) Files

B Tonl eattinn=

Mastercam Simulator allows you to verify your toolpaths by using solid
models to simulate part machining against a selected stock definition. The
result Verify creates represents the surface finish, and shows collisions, if any
exist. Use it identify and correct program errors before they reach the shop
floor.

3 Right-click in the graphics view and select Fit and Isometric from the menu.
Mastercam Simulator should match the image shown below.

miSl . vty Mastercam Smalatar
vome |- Vhew LAY

= T oo . vetame |/
=y e H Toopatn [ toc 7} weetrame
—_— u “ue g 7] o it oot (] Gromon

Backpict Vel Coor
= |

Toos Z
* | Compmrerti= |[] Wossiecs P

Moge Puymack

X -S2.069 /80218
¥ T0ONT /2054

I -15240/ 3000
65.525

e 0315
3042300

i

e 00000000

MASTERCAM 2017 FOR SOLIDWORKS TUTORIAL (MILL)



VERIFY THE TOOLPATHS 47

4 View the Move List, which displays
all pertinent information about the Min/Maxc¥  -66.624 / 20.533
toolpaths being verified. Min/MaxZ  -15.240/ 2.000

Rapid Length 41.967

The two Dynamic Mill toolpaths are
Rapid Time 0.2s

able to machine the part in the time

shown with the given parameters. Total Length 2288
Total Time @

4 Verbose
Coolant Off

Compensatior Computer

Compensatior Left

5 Press Play to preview the toolpath motion for both operations.

Enhancing Model £
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6 Once you are satisfied with your results, close Mastercam Simulator.

psson 0 000Q0000 st

100%  Enhancing Vi

Enhancing Model

7 Save your part file.

The Dynamic Mill toolpaths easily and quickly remove all of the stock on the outside
and prepares the part for any other necessary operations. In the next lesson, you will
create a Face toolpath to further machine this part.
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LESSON 2
The Face Toolpath

Face toolpaths quickly clean the stock from the top of a part and create an even
surface for future operations. This toolpath can be based on chained geometry or on
the current stock model.

For this lesson, you will create a Face toolpath on the top of the part from the Dynamic
Mill lesson.

Lesson Goals
= Create a Face toolpath
= Preview the toolpath before it has been created
= Verify the created toolpath

Exercise 1: Create the Face toolpath

1 Open the part file, Facemi1l, provided with this tutorial or use your part file
created from the Dynamic Mill lesson.

2 If you are using your part from the

previous lesson, select Toggle Paa T Tx EWE o
display on selected operations on vYaADLS R
the Toolpaths Manager. =88 Machine Group-1

This will hide the two Dynamic Mill (Al Promerbes Ml Defauth
toolpaths and keep the graphics

view clean.

3 Save the part as FaceMill-xxx, replacing xxx with your initials.
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4 Select 2D Toolpaths, Facing from
the Mastercam2017 tab.

The Chain Manager displays. Highspe...

-

[T i
2D Point/Circle
Toolpaths | Toolpaths

- -

‘rcam 2017

[EL Contour
Pocket
[ slotmil

JF Engrave

5 Select the solid face shown below:

=

Lathe
Toolpaths

-

6 Click OK in the Chain Manager.
The 2D Toolpaths - Facing dialog box displays.
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7 Select the Tool page. (& 2D Toolpaths FL”:’-
¥ | o

= Toolpath Tupe
T |:||:||
Holder

8 Select the END MILL WITH RADIUS - 20 / R 1.0, which was used in the
previous two Dynamic Mill toolpaths.

Tool diameter: 20.0

#  Aszzembly Ma.. Tool Mame | Halder b C divs 1.0
orner radius: 1.

END MILL HRADI...

Tool name: EMD MILLWITH RADIUS - 20/ R1.0
Tool: 5 Length offsst; 5

Head #: 0 Diameter offzet; 3

9 Select the Cut Parameters page.

Linking Parameters
- Home / Ref. Points
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10 Set the following parameters:

St Acrozs overlap 50.0 % (10,0
e

Along overlap 110.0 %220

— Approach distance 50.0 x 100

Exit distance 50.0 % 100

General start location

Max. stepover 50.0 z 100
Tip comp Tip h ﬂ @ Clirmb () Conventional
Fieverse direction of last pass
Auto angle
Roll cutter around corners Roughing angle: 0o

Move between cuts

Feed rate between cuts: 50.0

Stocktoleave.onwalls |0.0 | l
B—

(Stoc:k to leave on floors 0.0

= Style to Dynamic. Creates a smooth controlled motion that cuts from
the outside to the inside, maintaining a constant load on the tool with
minimal entries and exits.

= Stock to leave on floors to 0.0. Sets the amount of stock to leave on
the floors during machining.

= Max. stepover to 50.0. Sets the distance between adjacent passes in
the toolpath.

11 Select the Linking Parameters

page. -+ Cut Parameters
I — Depth Cuts
inking Parameters
- Home / Ref. Points

- Arc Filter # Tolerance
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12 Set the following parameters:

— Cl .. | (500
. O | Clearance... |

@ Abszolute () Incremental

[ Use clearance only at the
start and end of operation

5 (e

Absolute @) Incremental

(7) Absolute @) Incremental

@ Absolute () Incremental

() Absolute @) Incremental

= Deselect Retract. Sets the height that the tool moves up to before the
next tool pass.
= Set Feed plane to 2.5. Sets the height that the tool rapids before
changing to the plunge rate to enter the part.
= Set Top of stock to 0.2. Sets the height of the material in the Z axis.
Before clicking OK, you will first preview the toolpath. Previewing toolpaths allows you
to view the toolpath before generating it so that you can make adjustments as neces-
sary.

13 Select Preview toolpath on the 2D

(87 2D Toolpaths - Eagina
Toolpaths - Facing dialog box. 2 0T
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The toolpath will display on the part as shown below:

14 Click OK in the 2D Toolpaths - Facing dialog box to close and generate the

toolpath.
15 Save your part.

Exercise 2: Verify the toolpaths

You now verify the two Dynamic Mill toolpaths created from the previous lesson and

the Face toolpath together.

1 Select Toolpath Group-1 in the

Toolpaths Manager.
This selects both Dynamic Mill

toolpaths and the Facing toolpath.

WX DIx ERwEoh | 7 @
BXM|vans 5T

B--EE Machine Group-1

—1-111 Properties - Mill Default

IE2) Files

S Tcol sethngs

RusighSpetd (2D Dynamic Mill) - [WCS: Mastercam
{7 2 - 20 High Speed (2D Dynamic Rest Mill) - [WCS: Maste
7] 3 - Facing - [WCS: Mastercam Top)] - [Tplane: Mastercal
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P

Mastercam Simulator displays. BAR| vaD=|5x0

BEE Machine Group-1

1111 Properties - Mill Default
. [E3) Files

- @ Tool settings

(} Stock setup

3 Right-click in the graphics view and select Fit and Isometric from the menu.
Mastercam Simulator should match the image shown below.

=

Moge Paysack

= s -

=1V e

gt Vel Coor
oo "

vty

Masteecam Smulstor

7} wirgtrame |4

00T 2058
15.240 / 3.000
jt 65525

e 0315

t 3042.300

e lmindds

Enhancing Model E

There will be material remaining on the top face of the part. That is to be

expected.
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5 View the Move List, which displays
all pertinent information about the
toolpaths being verified. The three
Dynamic Mill toolpaths are able to
machine the part in the time shown
with the given parameters.

6 Use Verify's Color Loop option to
help distinguish between each
toolpath.

MASTERCAM 2017 FOR SOLIDWORKS TUTORIAL (MILL)

Min/Max X -96.311/ 96.282
Min/MaxY  -66.624 /20.533
Min/MaxZ  -15.240 / 4.000
Rapid Length 95.453

Rapid Time  0.46s

Total Time 1min 8.17s

vy
Coolant Off

Compensatior Computer

Tool

[] Toolpath [
Too [

Companents > | [] Workpiece [



VERIFY THE TOOLPATHS 57

Mastercam Simulator color-codes each toolpath so that you can distinguish
where each toolpath cuts the part. The colors on the part correspond to those
on the time bar.

Move
4 Mo

4 Too

4 Verb

0 00000000 - O

7 Once you are satisfied with your results, close Mastercam Simulator.
8 Save your part file.

The Dynamic Mill toolpaths and the Face toolpath, you have quickly cleared the part
to prepare it for finishing operations. In the next lesson, you create two Dynamic
Contour toolpaths.
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LESSON 3
The Dynamic Contour Toolpath

Mastercam’s Dynamic Contour toolpath mills material off walls and supports closed or
open chains. Compared to its standard counterpart, Dynamic Contour is much more
efficient for cutting by using the entire flute of the tool, as with all dynamic motion
toolpaths.

In this lesson, you create a Dynamic Contour toolpath to clear around the walls of the
part.
Lesson Goals

= Create two Dynamic Contour toolpaths

= Analyze the toolpaths
= Verify the created toolpaths

Exercise 1: Set up the stock
1 Open the part file, DynamicContour, provided with this tutorial.
2 Save the part as bynamicContour-xxx, replacing xxx with your initials.

Mastercam for SOLIDWORKS automatically adds a default machine to the
Toolpaths Manager upon opening a file.

Configuration: Default v
Py X% b Ix EREolL | 7 @
BxMA vao & T

El- Machine Group-1
-1l Properties - Mill Default MM
--OEO T
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3 If you do not have the correct default machine, select Mastercam2017, Mill
Machines, Default from the Tools menu.

Tools | Window  Help -i-l‘

SOLIDWORKS Applications 4 — [E. Transform T B [us =

F Xpress Products » e Lathe 7T Tri Toql_p_ath CAD Gra_phics X' Dr:
| Mastercam2017 » || Mill Machines » [ 2] pefaut
Lathe Machines 3

A I@D Defeature... n Manage List

")
Plane Manager
3 Eort To AEC.. L& .

Customize Menu

5] select M stock Model r

4 Select Stock setup from the W bk ELEoL| 70
Toolpaths Manager. GRB|vac s ot
The Machine Group Properties =-Bf Machine Group-1

E| 11 Properties - Mill Default MM

dialog box displays.

5 Select Bounding box on the Stock

| —
SetuP page. [Selectcomers ( Bounding box D NCl extents
The Bounding box function panel [ A Eres |
displays.

v ?]

MASTERCAM 2017 FOR SOLIDWORKS TUTORIAL (MILL)



CREATE THE FIRST DYNAMIC CONTOUR TOOLPATH 61

6 Set the following parameters:

Bounding Box/Cylinder @
= Ensure that All Items is selected. v x
= Set Z to 1.0. This adds a small Bounding Box/Cylinder A
amount stock to the Z height of
the stock boundary. [ Make Geometry
I:‘Make Points

This will create a boundary box

Make Center Point
around all of your geometry. i

Expand Ll
X i} =
¥ i} =

e
:
[C] cylindrical v

7 Click OK to create the boundary.
8 C(lick OK to accept the stock setup.

Exercise 2: Create the first Dynamic Contour toolpath
1 Select 2D HighSpeed, Dynamic

Contour on the Mastercam2017 ) 2 m -
-Based 2D 2D Point/Circle Lath
tab_ aths HighSpe... Toolpaths Toolpaths | Toolp
The Enter new NC name dialog box 7 was icad
d|5p|ay5- (| ™ Dynamic Contour ‘
rea
00 Peel
i Blend
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2 C(lick OK in the Enter new NC Name — mm‘ -
dialog box. You would use this
dialog box to change the name of [:\U sers\srghDocumentsymy MCamforSWw/201 7.,
the resulting NC file from the default ———
name.
The Chain Manager displays. ’ v l l ® l [ ? l

3 Right-click on the edge shown below and choose Select Loop.

Tl

Bax Selection

? Lasso Selection
O Select Other

Clear Selections

Zoom/Pan/Rotate Lz

0K
¥ Concel

Select Midpaint
Select Tangency
Select Loop

Customize Menu
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4 The loop should be selected as shown below:

Click the arrow if necessary to select the correct loop.
Click the Chains tab.

6 Select Chain #1 in the chain list. Ensure that the chain direction matches the
image shown below.

If necessary, use the Reverse button to reverse the chain.
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7 Click OK in the Chain Manager.
The 2D High Speed Toolpath - Dynamic Contour dialog box displays.

8 Select the Tool page. 'r 2D High Speed Toolpath - Dyn.

ICLIEIL:

- Toolpath Type -

Halder ‘

il

9 Click the Select library tool button.
The Tool Selection dialog box displays.

10 Click the Filter button. _

The Tool List Filter dialog box

displays.
d. .. =
mer
mer .
her F 7
e = [T Filter Active
mer E
23 of 280 tools
mer
mer
rher Display mode
mer () Tadls
er (0) Assemblies
ther (@ Bath
mer
mer
mer
mer
- e

11 Set the Tool Type filter to None.
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12 Select the Endmilll Flat filter. This ensures that you are only selecting Flat
Endmill tools.

Tool List Filter

dh bl
VIR
b6
4

Y4
4 ¥
Ik

L oal || hHene |

=4k

]
4

U
il

Operation masking Unit masking

Mo operation mazking  + | [No unit masking v]

13 Click OK in the Tool List Filter dialog box.
14 Select the FLAT END MILL - 4 tool.

C:\Users\Public\D ocu.. AMill_mm.taoldb
# AszemblyMa.. Tool Name Holder Name  Dia. Cor rad Length #Flutes Type il

W8 FLAT END MILL - 10 - 100 0.0 16.0 4 Endri
[ -1 FLAT END MILL - 12 - 120 0o 18.0 4 Endri..
[ -1 FLAT END MILL - 14 - 14.0 0o 220 4 Endri..
W 8 FLAT END MILL - 18 - 160 0o 260 4 Endmi... [ f
|1 FLAT END MILL - 18 - 180 0o 290 4 Endmi... @i
|1 FLAT END MILL - 20 - 200 0o 320 4 Endmi.. | )
W5 FLAT END MILL - 3 - an 0.0 5.0 4 Endmi.. |~ el
I 5 FLAT END MILL - 4 = 0 4 Endri |
[/ FLAT END MILL -5 B 50 0o 20 4 Endri... i
[ -1 FLAT END MILL -6 - ED 0o 100 4 Endri.. £ [
W 8 FLAT END MILL -8 - a0 0o 130 4 Endmi... ‘ &
W9 SHOULDER MILL - 100 - oo oo 15.0 g Endmi... @s

q CUNIINER M| 175 1950 nn 150 n Frdmi

15 Click OK in the Tool Selection dialog box.
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[Ein)

16 Select the Cut Parameters page.
- Holder

8 Cut Parameters
- Contour W all

- Depth Cuts

17 Set the following parameters:

”
fﬂpensation direction Left -

ip comp Tip - i v.
pproach distance 5.0
Sirzt pass offset 1.0
Firzt pass feed reduction oo 4
S tepover 15.0 % 06

in toolpath radius 5.0 z 0.2

Gap size

() Distance
@ % of tool diameter 100.0

tation < Gap size, Micra lift
Micro lift distance 0.25

Stock to leave on walls 0.0
Back feedrate 25000 Stock to leave on floors oo

tation » Gap size, retract

MHever - ]

= Compensation direction to Left. Offsets the tool to the right or left of the
toolpath.

= Approach distance to 5.0. Adds a specified absolute distance to the
beginning of the toolpath’s first cut.

= First pass offset to 1.0. Offsets the machining region to ensure the tool
does not engage too much material during the first pass of the toolpath
entering stock from the outside.

= Stepover to 15.0%. Sets the distance between cutting passes in the X and
Y axes.

= Min toolpath radius to 5.0%. Sets the minimum toolpath radius for the
operation.
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= Set Stock to leave on walls and Stock to leave on floors to 0.0. You are
not leaving any stock on the vertical and horizontal surfaces.

18 Select the Contour Wall page.

- Halder

 Cut Parameters

m

- Depth Cuts

- Finishing
19 Set the following parameters:
o R adiuz of tool that shaped th k. a0
* Radius of tool that shaped s of ool that shapedthe stoe
the stock to 8.0. Min taclpath radiuz that shaped the stock 1.0
= Min toolpath radius that Stock thickness b

shaped the stock to 1.0.
= Stock thickness to 0.025.

Both parameters help define the shape of the stock removed by the toolpath.
Mastercam calculates the stock to remove along the contour wall by using
these parameters.

20 Select the Linking Parameters
page.

& Finizhing
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21 Set the following parameters:

| g ] | Clearance.. | |30.0

1

(@) Absolute Incremental

— Use clearance only at the
 ztart and end of operation

@ Abszolute () Incremental

(71 Absolute @) Incremental

@ Absolute () Incremental

@ Absolute () Incremental )

= Retract, Top of stock, and Depth to Absolute. This measures absolute
values from the origin 0,0,0.

= Retract to 15.0. Sets the height that the tool moves up before the next
tool pass.

= Feed plane to 3.0. Sets the height that the tool rapids to before
changing to the plunge rate to enter the part.

= Top of stock to 13.7. Sets the height of the material in the Z axis.

22 C(lick the Depth button. You return
to the graphics window.

Depth determines the final
machining depth and the lowest
depth that the tool descends into
stock. You will select an edge for this
toolpath.
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23 Select the edge shown below:

Click OK to accept the edge and return to the Linking Parameters page. Your
Depth should now be 9.525.

24 Click OK in the 2D High Speed Toolpath - Dynamic Contour dialog box to
accept and generate your toolpath.

25 Your toolpath display as shown below:
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26 Save your part.

Exercise 3: Create the second Dynamic Contour toolpath

1 Select Dynamic Contour from the

2D HighSpeed menu on the ’ - & =
-Based 2D 2D Point/Circle Lath
Mastercam?2017 tab. aths  HighSpe.. Toolpaths Toolpaths | Toolp
The Chain Manager displays. ] mas |
(| ™ Dynamic Contour ‘
S
00 Peel
i Blend

2 Ensure that you are on the Selection tab.

3 Right-click on the edge shown below and choose Select Tangency.

v 0K
¥ Cancel

| (_E:;ectTangenﬁ |
SRtor

oop

Customize Menu

Select Tangency automatically selects curves, edges, or faces that are tangent
to your initial selection.
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Your selection should match the image below:

4 Right-click on the second edge shown below and choose Select Tangency.

v 0K

¥ Cancel

i Select Tangency i

Select Loop

Customize Menu
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You should have the following edges selected.

5 Select the Chains tab. Q| E | R ||| A
Chain Manager ®
v X
Selectio 1'
T
Tool Plane L

6 Ensure that both chains are going in the same direction by selecting the
individual chains in the chain list.
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7 If the chains are going in a different
direction, use the Reverse button to
reverse the chain’s direction.

2 E@E)E

Start point ~

« ™ [§

8 Click OK in the Chain Manager.
The 2D High Speed Toolpath - Dynamic Contour dialog box displays.

9 Select the Tool page. (4 2D High Speed Toolpath - Dyn

B

10 Click the Select library tool button.
The Tool Selection dialog box displays.
11 Select the FLAT END MILL - 8 tool.

-
n'f, Tool Selection - C\Users\Public\Documents\shared anFD:SWZOl?\MiII\TmIs\MiII_mn.mnH-
C:AU sershPublichD ocu, . AMill_mm.toaldb
# Aggembly Ma.. Tool Mame Holder Mame  Dia. Cor.rad. Length  #Flutes Tupe =
] 5 FLAT END MILL - 16 - 160 oo 260 4 Endr
] 5 FLAT END MILL - 18 - 180 oo 290 4 Endr
] 5 FLAT END MILL - 20 - 200 0o 320 4 Endr|
] 5 FLAT END MILL - 3 a0 0o 50 4 Endr
] 5 FLAT END MILL - 4 4.0 ] 7.0 4 Endr
] 5 FLAT END MILL -5 5.0 ] a0 4 Endr
] 5 FLAT END MILL - B E0 0o 100 4 Endr
H 5 FLAT END MILL -8 - 80 0.0 4 L
] 9 SHOULDER MILL -100 - 100.0 oo 180 g Endr|=
] 9 SHOULDER MILL -125 - 1250 0o 150 10 Endr

12 Click OK in the Tool Selection dialog box.
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13 Select the Cut Parameters page.

14 Set the following parameters:

Compengation direction

|

T ip camp

“pproach distance 120
“irst pass offzet 30
First pass feed reduction 0.0 4
Stepover 15.0 x 12
Min toolpath radius 5.0 x 04
Gap size
() Distance
@ % of tool diameter 100.0
Cut order optimizati I
tation < Gap size, Micra lift Ut arder optimization l
Micra litt distance 0.25 Stock to leave on walls oo
Back feedrate 25000 Stock to leave on floors oo

tation » Gap size, retract

[ever - ]

= Approach distance to 12.0.
= First pass offset to 3.0.

15 Select the Contour Wall page.  Holder

= Cut Parameters

& Depth Cuts
B@ Finizhirg
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Set Radius of tool that shaped the
StOCk to 10.0 Fiadius of tool that shaped the stock 10.0

Min toolpath radius that shaped the stock 1.0

Stock thickness 0.025
Select the Linking Parameters ¢ - Finishing
page. @ Lead IndOut

@ Break Through
ing Parameters
Home ¢ Ref. Points

Set the following parameters:

| pe—— [ | Clearance. |50.0
@) Abzolute Incremental

- Use clearance only at the
- start and end of operation

)

@ Abszolute () Incremental

Retract... 16.0

=

Feed plane... 30

(") Absolute @ Incremental

@ Absolute () Incremental

Depth... UU

| = = |
B () Abzolute @) Incremental '

= Retract to 16.0.

75

= Feed plane to 3.0 and Incremental. Incremental values are relative to

other parameters or chained geometry.
= Top of stock to 9.525.
= Depth to 0.0 and Incremental.
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19 Click OK to generate the toolpath.

The toolpath will display as shown below:

Exercise 4: Analyze the toolpaths

You now analyze the toolpath. Analyze Toolpath allows you to view toolpath proper-
ties, such as coordinates, direction, operation number, and other information by
hovering over the toolpath.
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1 Select Analyze Toolpath from the Toolpath Utilities menu on the
Mastercam2017 tab.

Transform T E dﬁ‘ =] Multi-threading Manage

Toolpath CAD Graphics
Utilities | Functions  Views

Nesting o o ~ M stock Model

Mill Teel Manager 5 g

Material Manager

Toolpath Trim X Drraw Axis Lines

Machine Definition Manager
Control Definition Manager
Migration Wizard

Zip2Ge Utility

MPBin

ATESEEW -

Manual Entry

4 Multias Link
‘ &’ Analyze Toolpath )
R ——t
9 Communications

H Update Post

2 Hover over the first toolpath:

Analyze Toolpath informs you of the operation number, the feed move,
spindle speed, G1 and the line length, and the coolant code. It also displays
the start and end of the toolpath and of the section you are hovering over.
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3 Continue hovering over areas of both toolpaths. Once you are satisfied, click
OK to exit the function.

Exercise 5: Verify the toolpaths
You will now verify both toolpaths.

1 Select Toolpath Group-1 in the =+88 Machine Group-1
E|_|l|_ Properties - Mil Default MM

Toolpaths Manager. S ries
. P Tool settings
This selects both toolpaths so that 2stod
!
they can be verified at the same o 5 (20 Dynamic Contour Mil) - [WCS:
H D Parameters
tl me. W #5-M4,00 ENDMILL 1 FLAT - FLAT END MILL - 4
. Geometry - (1) chain{s)
§ Toolpath - 335.9K - DynamicContour_Programmed
2 - 2D High Speed (2D Dynamic Contour Mill) - [WCS:
Parameters
W #5-M3.00 ENDMILL 1 FLAT - FLAT END MILL - 8
Geometry - (2) chain{s)
Toolpath - 179, 3K - DynamicContour_Programmed
2 Select Verify selected operations. -
Px *x | T Tx
Mastercam Simulator displays. G| vyacs s
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3 Right-click in the graphics view and select Fit and Isometric, if necessary, so
that the display matches the image below:

mEL - ety Mastercam Simulator - 0 x
Hame | View  Venty o @

SUES 1 mom e G SRS W

Backpiot w Coor Tool py N p— . Tool Workpedce  Multiple Repd from Saveto Resetto Record Recordng
oo off - i workeos

Mode Payback Visiity Focus Defauits Viceo
Mave List -3 x
4 Move Info
Move ID 1 of 6564
Mawe Type  Raplel Linear M
Uperalson N 20 High Speed
Operation N ID: 1 (Lof 2)
Tool Numbe ¥5 - FLAT END I}
Tool Urents 0.0040; 0.000; L1
Tool Tip Pos 27.083; -16.729.
Touvlpath Info
Feed Length 2607.858
Feed Tune 57,048
Min/Max X 13.330 / 15001 |
Min/Max ¥ -68.460 7 19.64¢
Min/Max £ 63507 16000
Rapid Lengt 180,207
Fapsd Tirse 086
Total Length 2878.065
Tatal Time 57915
4 Verbose

. Coclsnt O

8

Compenssti Computer
Compensati. Left

Feed Rate  12500.000

] NC € -
Spood: {J CCode GO
Mewe List | Collision Report

Enhancing Model

4 View the Move List, which displays
all pertinent information about the
toolpaths being verified.

Min/MaxZ  6.350 / 16.000
Rapid Length 88.165

Rapid Time  0.42s

By using two Dynamic Contour
toolpaths, the total machining time
is around 1 minute.

Total Time 57.14s

Coolant Off

Compensatior Computer
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5 Press Play to preview the toolpath motion for both operations.

Enhancing Model |

6 Once you are satisfied with your results, close Mastercam Simulator.
7 Save your part file.

In the next lesson you will create three Peel Mill toolpaths.
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LESSON 4
The Peel Mill Toolpath

The Peel Mill toolpath, with the Cutting strategy set to Dynamic Peel, allows for effi-
cient milling between selected chains. It uses a dynamic style of motion with acceler-
ated back feed moves when the tool is not engaged in material.

In this lesson you will create one Peel Mill toolpath, copy it twice, and make edits.

Lesson Goals
= Create a Peel Mill toolpath
= Copy and paste the toolpath
= Make edits to the copied toolpaths
= Verify the created toolpaths

Exercise 1: Create the stock boundary
1 Open the part file, peelmill, provided with this tutorial.
2 Save the part as PeelMill-xxx, replacing xxx with your initials.
Mastercam for SOLIDWORKS automatically adds a default machine to the

Toolpaths Manager upon opening a file.

Configuration: Default v
B hix ERwSol 7 @

AR vacd|xT

3 If you do not have the correct default machine, select Mastercam2017, Mill
Machines, Default from the Tools menu.



4 Select Stock setup from the
Toolpaths Manager.

The Machine Group Properties
dialog box displays.

5 Select Bounding box.

The Bounding box function panel
displays.

6 Ensure that All Items is selected.

7 Click OK to create the boundary.

8 C(lick OK to accept the stock setup.

T
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X hiIx ERRol. |7 @
A M| vand T

B--EE Machine Group-1
E|_|],|_ Properties - Mill Default MM

i) Files
rotTET

o ——
[Select comers...{[_ Bounding bm(JD NCl extents

All Ertities

FMAEINA

Bounding Box/Cylinder @
v X

Bounding Box/Cylinder -

I:‘Make Geometry
[] Make Paints
|:| Make Center Point

Expand Ll

w -
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Exercise 2: Create the first Peel Mill toolpath

1 Select Peel from the 2D HighSpeed

menu on the Mastercam2017 tab. o I

Based o] Point/Circle
The Enter new NC name dlalog box aths HighSpe... | Toolpaths Toolpaths @ Tc

displays. - M M

Mas| [E] Dynamic Mill

" Dynamic Contour

ARl Area

(== ) |

2 Click OK in the Enter new NC name -
Ent NC
dialog box. b nam-eA

. . C:AU sershamghD ocumentsimy MCamforSw20075
The Chain Manager displays.

PeelMil

(v ][ %] 2]
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3 Select two edges shown below. You will need to rotate the part to select
them.

4 Select the Chains tab. | E | B P C | e
Chain Manager ®
v X
Selectio] Chains '
jp —
Tool Plane Lal
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5 Select each chain from the chain list to ensure that they are going in the same
direction.

6 If one of your chains is going in the
opposite direction, use the Reverse
button to change its direction.

HO=
Start point La

4 III

7 Click OK in the Chain Manager.
The 2D High Speed Toolpath - Peel Mill dialog box displays.
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8 Select the Tool page.

10

Click Select library tool.

The Tool Selection dialog box
displays.

Click Filter.

The Tool List Filter dialog box
displays.

"!_. 2D High Speed Tmmh
Y U B B¢

~ Toolpath Type -

Holder

il

Select library tool... )’ [ Filter &t

|

Irni...
Irni...
...

...
Imi....
Irni...
Irni...
...

=

20 of 280 tools

m

i Dizplay moda

. (@]
i ) Tools

11 Ensure that tools are filtered to Endmilll Flat.

12 Click OK in the Tool List Filter dialog box to accept the filter and return to the

Tool Selection dialog box.
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13 Select the FLAT END MILL - 12 tool.

:g. Tool Selection - C:\Users\Public\Documents\shared anFolSWZOl?\MiIT\TmIs\MiII_rrmtmld_

C:AUszershPublichDocu... skill_mm. tooldb

# Azzembly Ma.. Tool Mame Holder Hame  Dia. Cor rad. Length  #Flutes Type =
1] 5 FLAT END MILL - 10 - 10.0 0.0 16.0 4 Endmi...
' 5 FLAT EMND MILL - 12 - 4 Endri...
1] 5 FLAT END MILL - 14 - 14.0 0o 220 4 Endmi...
1] 5 FLAT END MILL - 16 - 16.0 0o 26.0 4 Endmi...
1] 5 FLAT END MILL - 18 - 18.0 0o 29.0 4 Endmi...
1] 5 FLAT END MILL - 20 - 20.0 0o 320 4 Endmi..| a0
Lul 5 FLAT EMD MILL -3 - an nn N 4 Erdmi.. |~

14 Click OK to add that tool and exit the Tool Selection dialog box.

15 Select the Cut Parameters page. : Taal P
- Halder

& Depth Cuts
& Finigh Paszes =
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16 Set the following parameters:

uiting style Dynamic peel
“utting method

Tip comp Tip - ﬂ

“pproach distance oo

_nonventional feed rate

Slepaver

Ain toolpath radiug

Iicro lift 72
Micro lift distance 0.25 ;\.
Back feedrate 2500.0
| Extend Entry
Additional entry distance 'DD
/] Extend Exit
Additional ewit distance 2004
Stock to leave on walls 1.0 PN
| Left @ Center ) Right Stock to leave on foors 10 1
Slat width 80.0

= Stepover to 20.0%.
=  Min toolpath radius to 5.0%.

= Select Extend Exit and set Additional exit distance to 3.0. This
adjusts the final tool engagement with the material.

17 Select the Linking Parameters
page.

' Cut Parameters
& Depth Cuts
& Finish Paszes E
& Break Through
ng Param
- Home / Ref. Points

e Eibar ! Tolaranms
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18 Set the following parameters:

= Set Retract to 40.0. Retact.. 400
= Set Feed plane to 40.0. @ Abzolute () Incremental

Feed plane... | 400

@ Abszolute () Incremental

19 Click OK in the 2D High Speed Toolpaths - Peel Mill dialog box to generate
the toolpath.

The toolpath will display as shown below:

20 Save your file.

Exercise 3: Copy the Peel Mill toolpath

In this exercise, you copy the Peel Mill operation twice in the Toolpaths Manager.

89
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1 Right-click on the 2D High Speed (2D Dynamic Peel Mill) toolpath and drag
and drop it below the red insert arrow.

Py Hix ERFEol 7 @

=-BB Machine Group-1
G211 Properties - Mill Default MM
=22 Toolpath Group-1
Bﬁ 1 - 2D High Speed (20 Dynamic Peel Millj - [WCS: Maste
E Parameters

2 Select Copy after from the right-click menu that displays.

G111 Properties - Mill Default MM
=22 Toolpath Group-1

BE} 1 - 2D High Speed (2D Dynamic Peel Mill) - [WCS: Mas
Parameters
- ¥ #5-M12.00 ENDMILL1 FLAT - FLAT END MILL - 1:
' Geometry - (2) chain(s)
—‘: Toolpath - 529, 3K - PeelMill. NC - Program # 0

Move before

Move after

Copy after ’

Cancel

The toolpath is copied below the original. There are now two Peel Mill
toolpaths in the Toolpaths Manager.
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3 Copy the toolpath once more. You »y % [T, 1x E% o L | 7 @
will now have three Peel Mill BxA|vYaca|s

toolpaths in the Toolpaths Manager. 288 Machine Group-1
(-1l Properties - Mill Default MM

Copying and pasting toolpaths is 5-88 Toolpath Group-1
hel fUl When ou have to dO Similar =7 1 - 20 High Speed (20 Dynamic Peel Mill) - [WCS: Maste
p y D Parameters
cuts on the same part, In the case Of ----- % #5-M12.00 ENDMILL 1 FLAT - FLAT END MILL - 12
T T P R B Geometry - (2) chain(s)
these toolpaths, yOU WI” have to re- § Toolpath - 529, 3K - PeelMill.NC - Program # 0
chain the geometry. - 2 - 2D High Speed (2D Dynamic Peel M) - [WCS: Maste

D Parameters

----- ¥ #5-M12.00 ENDMILL 1 FLAT - FLAT END MILL - 12
----- Bl Geometry - (2) chain(s)

§ Toolpath - 529, 3K - PeelMill.NC - Program # 0
=-fFF¥ 3 - 2D High Speed (2D Dynamic Peel Mil) - [WCS: Maste
D Parameters

----- 5 #5-M12.00 ENDMILL 1 FLAT - FLAT END MILL - 12
----- Bl Geometry - (2) chain(s)

§ Toolpath - 529, 3K - PeelMill.NC - Program # 0

4 Save your file.

Exercise 4: Re-chain the copied Peel Mill operations
In this exercise, you will re-chain the geometry for the second Peel Mill toolpath.

1 Select Geometry under the second =88 Machine Group-1
. (-1l Properties - Mill Default MM
Peel Mill toolpath. 188 Toolpath Group-1
{7 1- 20 High Speed (2D Dynamic Peel Mill) - [WCS: Maste
Parameters
s #5-M12.00 ENDMILL 1 FLAT - FLAT END MILL - 12

The Chain Manager displays.

2= Toolpath - 529,3K - PeelMil.NC - Program # 0
{57 2 - 2D High Speed (2D Dynamic Peel Mill) - [WCS: Maste

ST - FLAT END MILL - 12

olo.zth L=l S .NC -Program # 0
3 - 2D High Speed (2D Dynamic Peel Mill) - [WCS: Maste
D Parameters
5 #5-M12.00 ENDMILL 1 FLAT - FLAT END MILL - 12

2= Toolpath - 529,3K - PeelMil.NC - Program # 0
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2 In the Selection tab, right-click in the @
Selection list and select Clear

Mastercam Top

Selections. Selection N
ﬁ Edge<1=
% Clear Selections
@ Delete
E Customize Menu
¥ |
I+

3 Select the two edges shown below. You may need to rotate the part to select
them.

Ensure that both chains are going in the same direction. Use the Reverse
button if necessary. It does not matter which direction they are going, except
that both chains must be going in the same direction.

4 Click OK in the Chain Manager.

Before regenerating the toolpath, you will re-chain the third operation.
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5 Select Geometry under the third
Peel Mill toolpath.

The Chain Manager displays.

6 Right-click in the Selection list and
select Clear Selections.
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5 K | 4
axm|/vacs

BEE Machine Group-1
_|l|_ Properties - Mil Default MM
é'--88 Toolpath Group-1
[-{_J 1- 2D High Speed (2D Dynamic Peel Mill) - [WCS: Master
N 2 - 2D High Speed (2D Dynamic Peel Mill) - [WCS: Master
=7 3 - 2D High Speed (2D Dynamic Peel Mill) - [WCS: Master

o * | o -

-

AT - FLAT END MILL - 12

Geometr ) chain(s)

o a Pill.MC - Program # 0

&

Mastercam Top

Selection Ca

Edge<1=

Clear Selections

Delete

Customize Menu

)z ]

-
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7 Select the two edges shown below. You may need to rotate the part to select
them.

Ensure that both chains are going in the same direction.

8 Click OK in the Chain Manager.

Select Regenerate all dirty
operations in the Toolpaths
Manager.

The second and third Peel Mill
toolpaths regenerate using the
newly selected chains.

Py X wHo .| 7 @
"ES DnarS-E A

=B Machine Group-1

[-4l1 Properties - Mill Default MM

22 Toolpath Group-1
{3 1 - 20 High Speed (2D Dynamic Peel Mill) - [WCS: Maste:
% 2 - 2D High Speed (2D Dynamic Peel Mill} - [WCS: Mastel

s TR

3 - 2D High Speed (2D Dynamic Peel Mill} - [WCS: Mastel
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10 All three Peel Mill toolpaths will display as shown below:

11 Save your file.

Exercise 5: Verify the toolpaths
Now you verify all three Peel Mill operations together.

1 Select Toolpath Group-1 in the Toolpaths Manager to select all of the

toolpaths.
2 Select Verify selected operations. =
PxXx | T Tx ol 7@
Mastercam Simulator displays. Afvacals T

=88 Machine Group-1
=111 Properties - Mill Default MM
IE5] Files

B Tool settings

95
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3 Right-click in the graphics view and select Fit and Isometric, if necessary, so
that the display matches the image below:

MmISEl - ey Mastercam Samulator = =
vome | vew ey “ @

=1 JELIE [ Tocostn [fsoc (] Weekame e | e -
“ua p Le | Us | = -]
o g . [ Te T vt e [7] Groeren B : —
Baczot Vel Cour Teus 5 i Too! Wonsiece | Miigle | Resstom Snets Resetts  Recnen Rewerg
focn @+ | Comporenti= ] Wosmiece [ Futares [ s Wonigese  Deuts Detum Detrts Optens
uiace Pyt vamn Foe Dot wises

- 00000000

4 View the Move List to view the total iax BLSUL ) BULLU | E
runtime of the toolpaths. Min/MaxY  -80.300 / 90.810

Min/MaxZ  -12.970 / 40.000

Rapid Length 175.102

Rapid Time  0.B4s

Total Time  4min 0.75s,

Coclant Off

Compensatior Computer

Compensatior Left
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5 Press Play to preview the toolpath motion for the operations.

Enhancing Model |

6 Once you are satisfied with your results, close Mastercam Simulator.
7 Save your part file.

When creating similar toolpaths, copying and pasting save time. In the next lesson you
create two Dynamic OptiRough operations and a stock model operation.
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LESSON 5
The Dynamic OptiRough Toolpath

The 3D surface high speed Dynamic OptiRough toolpath uses an aggressive, fast,
intelligent roughing algorithm based on Mastercam’s 2D high speed dynamic milling
motion.

In this lesson, you will create two Dynamic OptiRough toolpaths using different
cutting strategies and a stock model operation in order to rough out the part.
Lesson Goals

= Set up the stock

= Create two Dynamic OptiRough toolpaths
= Create a stock model operation

Exercise 1: Set up the stock

In this exercise, you will create the stock model that will be used for the first Dynamic
OptiRough toolpath.

1 Open the part file, DynamicoptiRough, provided with this tutorial.
2 Save the part as DynamicOptiRough-xxx, replacing xxx with your initials.

Mastercam for SOLIDWORKS automatically adds a default machine to the
Toolpaths Manager upon opening a file.

Configuration: Default v
Py X% b Ix EREolL | 7 @
BxMA vao & T

El- Machine Group-1
-1l Properties - Mill Default MM
--OEO T

3 If you do not have the correct default machine, select Mastercam2017, Mill
Machines, Default from the Tools menu.



4 Select Stock setup from the
Toolpaths Manager.

The Machine Group Properties
dialog box displays.

5 Select Bounding box.

The Bounding box function panel
displays.

6 Set the following parameters:
= Ensure that All Items is
selected.
= Select Make Geometry.
* Height to 1.0.

This will create geometry based
on the stock boundary you
created. You will then use this
geometry to contain the first
Dynamic OptiRough toolpath.

7 Click OK to create the boundary.

8 Click OK to in the Machine Group Properties dialog box to accept the stock

setup.

100 MASTERCAM 2017 FOR SOLIDWORKS / The Dynamic OptiRough Toolpath

Py X  Hhix ERTZEo L
AR vac$ xS

EI-EE Machine Group-1
—-- 111 Properties - Mill Default MM

7 @

p—
[Select comers...{[_ Bounding box NCl extents

All Ertities

Bounding Box/Cylinder

[ make Center Point

Expand
Radius i}
Height 1
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The stock model displays as a dashed outline in red. The geometry that was
created with the Bounding Box also displays.

Exercise 2: Create the first toolpath

In this exercise, you create the first Dynamic OptiRough toolpath that uses this stock
boundary.
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1 Select Dynamic OptiRough from

2
» - % -
the 3D HighSpeed menu on the JDS SOUDWORKS! ‘ 0B

Mastercam2017 tab. © = € 4 &
, Plane | iohcpe.. | Toolpatns. Toolpatht | Tools
The Enter new NC name dialog box ~ ™Manaeer ; _
displays. Features | €& Dynamic OptiRough LD\
.l
Gj E & Waterline
Configl & scallop
Py %% T &% Horizontal Area
#  Raster
&l Pencil
IL| & Spiral
| # Radial
1 &% Hybrid
..... T Project

2 Click OK in the Enter new NC name =
Enter new NC name
dialog box. A

. . C:AsershsmghD ocumentsimy MCamforS'Ww 20174
The Selection panel displays.

DynamicOptif ough

(v ][R ][2]
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3 In the Selection panel, activate the Bodies filter.

Tool Plane ~
MASTERCAM FROMNT
Faces and Bodies ~
[=]

&
Check surfaces hd
Containment Boundary hd
Points e

This limits your geometry selection to only bodies.

4 Select the part:
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5 Expand the Containment Boundary section..

MO @oRH

-
=

7] |

(=]

o Propagation -

| Quter loop only on faces

6 Click in the list to activate

2]

. . Containment Boundary
Containment Boundary selection. (i
The list window will turn blue to E
acknowledge that you are now @
selecting a containment boundary. %
A
I
it
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7 Select the spline as shown below to be the containment boundary:

The containment boundary limits tool motion to a selected area. In this case,
you want to limit tool motion to around the part.

8 Click OK in the Selection panel.
The Surface High Speed Toolpaths - Dynamic OptiRough dialog box displays.

9 Onthe Toolpafch Type page, ensure S
that the Containment boundary is
set to From Outside. Containment boundary
m

From Outside sets the toolpath to
machine from outside the .
containment boundary moving in. P e

This strategy is best used for I o~
machining cores.
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10 Select the Tool page.

1

12

13
14

15

L
# ° Surface High Speed Toolpaths - |

YEEHWE E-c

= Toolpath Type -

. T|:||:||
- Holder ‘

Click the Select library tool button.
The Tool Selection dialog box displays.

Select the Filter button. _

The Tool List Filter dialog box

displays.
d. .. =
mer
mer .
her F 7
e = [T Filter Active
mer E
23 of 280 tools
mer
mer
rher Display mode
mer () Tadls
er (0) Assemblies
ther (@ Bath
mer
mer
mer
mer
- e

Set the Tool Type filter to None.

Select the Endmill3 Bull filter. This ensures that you are only selecting Bull
Endmill tools.

Click OK in the Tool List Filter dialog box.

You return to the Tool Selection dialog box.
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16 In the Tool Selection dialog box, select the END MILL WITH RADIUS - 20/
R2.0 tool.

p
. Tool Selection - C:AUsers\Public\Documents\shared anrmswzm?\Mill\Tmh\Miu_nmmn_
C:AUsers\Publici\Docu... \Mill_mm taoldb
# Aszembly Na.. Tool Mame Holder Name  Dia, Cor.rad Length # *

[ END MILL "ITH RADIUS - 20/ R4.0 - 200 40 320 4
[ END MILL "ITH RADILY 4
| s [ = 4
B 5 END MILL wITH RADIUS - 16 / RO.5 - 16.0 05 260 4 E
B 5 END MILL wITH RADIUS - 16 /R1.0 - 16.0 1.0 260 4 ®IF
B 5 END MILL wITH RADIUS - 16/ R2.0 - 160 20 260 4 2300
] 5 END MILL WwITH RADIUS -12/R1.0 - 120 10 150 4 D
| . EMD MILL "ITH RADIUS - 12 / ROS - 120 05 180 4

17 Click OK in the Tool Selection dialog box to add the tool to the toolpath.

18 Select the Cut Parameters page.

m

Tool containment
Trahsitions

19 Set the following parameters:

Cutt style:
Conventional feed rate 7E3E

Tip compensation

Optlimize stepups

Optimize stepdowns

Motion > Gap size, retract

Passas - - \ {Never =
Shepover 300 % &0
Stepdonin 1500 % 300 Gep size

: - : () Distance 20000 .
75t 150 % 30 s /
Bl e @ % of tool diameter 000.0 J
[ Mill vertical walls /

Minimum toolpath radius

100 % 20

Iation < Gap size, micro fift -
Micra fift distance 0o

Back feedrate 100.0

= Optimize stepups to By pocket. Mastercam first machines all
stepdowns, moving from pocket to pocket. After all stepdowns on a z-
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level are machined to completion, Mastercam machines the stepups by

next closest, in the safest cut order.

= Stepover to 30.0%. Sets the distance between cutting passes in the X

and Y axes.

= Stepdown to 150.0%. Determines the Z spacing between adjacent

cutting passes.

= Select the Stepup checkbox and enter 15.0. Mastercam calculates and

adds step up cutting passes (+Z) to the toolpath.

= Minimum toolpath radius to 10.0. Sets the minimum toolpath radius

to create in the operation.

= Micro lift distance to 0.0.

= Back feed rate to 100.0. Controls the speed of the backfeed
movement of the tool.

* % of tool diameter to 10000.0.

20 Select the Transitions page. e Gk W 18ave
B Cut Parameters 5

- Tool containment
4 Tranzition:

- Steep / Shallow
[l Linking Parameters

21 Set the following parameters:

Entry method

[HEhX only V]

Gehx radits

rachoidal lnop radius

sdditional slot width

Z clearance

@ Plunge angle

Skip pockets smaller than

| Entry feeds ¢ speeds

Hamp feed rate (120 |

Hamp spindle speed ‘35EIEI

well before cut spindle speed 0o
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= Set Helix radius to 9.0. Sets the radius of the entry helix.

= Set Skip pockets smaller than to 13.2. Specifies a minimum pocket
size that Mastercam will create a cutting pass for. This helps with
problems where Mastercam thinks that a pocket is large enough to
accommodate the tool, but the entry move is so compressed the tool is
effectively plunging into the part.

Select the Linking Parameters

page.

Set the following parameters:

Hetracts
Clearance plane

50.0

N

@ sbsolute () Incremental

Curl up
Curl down
Part clearance
+

Leads
Linear entry/exit
[incremental)

Wertical arc entry
Wertical arc exit
Horizontal arc: entry

Horizontal arc exit

05

20

20

20

= E

Iax ramp angle 10.0
‘ Famp height 1.0 '

- Tool containment
« Tranzitions

m frm Eilbar # Talaramme

Minimum Distance -

Output feed move  12500.0

L

Fitting

Minimize: Trimming -

M ax trimming
distance

i

= Set the Retract Method drop-down to Minimum Distance. Creates
high speed loops into and out of each retract move.

= Check Output feed move and enter 12500.0. Outputs the rapid move
between passes as a feed rate move instead of a rapid move. This helps
when the tool needs to make many irregular moves per pass to jump
between different areas of the part.
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= Set Ramp height to 1.0. Sets the height of the helix when moving into
a new region.
24 Click OK to close the Surface High Speed Toolpaths - Dynamic OptiRough
dialog box and generate your toolpath.

25 Your toolpath should display as follows:

26 Save your part file.
Exercise 3: Create the stock model operation

You now create a stock model operation that uses the previous operation as its
source. This stock model will be used in the second Dynamic OptiRough toolpath to
clear out any remaining stock.
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1 On the Toolpaths Manager, select H =
» =
Only display selected toolpaths. " Ix (R
e o

This will only display the toolpath
you have selected. It will also clean
up the graphics view when making
modifications to the part or creating @ Swdcmhip

=g Toolpath Group-1
another toolpath. 7% 1 - Surface Hinh Snesd Mynamic OntRous) - WCS: 1

B--EE Machine Group-1
—-AlL Properties - Mill Default MM
i3] Files

B Tool settings

2 Select Stock Model on the Mastercam2017 tab.

B o = Multi-threading Manager o)

-t

CAD Graphics - Machine 1
inctions | Views Esdiegtifes Simulation A(s:shoeL
o - { W stockModel s

PEANS © v O

The Stock model dialog box displays.
3 Name the stock operation OP1

Mame 0P Stock, L
Stock.
. [i2] Stock plane MASTERCAM FROMT
Naming your stock model based on
which operation it is using is helpful, I tiweh: i
especially when you have a part with ) Wl BTl @ ek mndel

multiple stock model operations.
4 Set Color to 128.

This will help differentiate the stock Celor - 128
model from the solid or surface
model.
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5 Select the Bounding box button.

—

(&)

Al Entities

IMers... MCI extents

The Bounding box function panel displays.
6 Deselect All Items and Make Geometry.

In this case, you do not need to create a stock boundary for all geometry, as it
would then include the stock geometry created in the previous stock
boundary.

7 Select the Bodies filter to limit

. . || Make Center Point
selection to bodies.

Selection Ca

g
%
]

G
g !

I+

%)

Expand Ll

MASTERCAM 2017 FOR SOLIDWORKS TUTORIAL (MILL)



CREATE THE STOCK MODEL OPERATION 113

8 Select the part as shown below:

9 Set the Height to 1.0.
10 Select Cylindrical and set it to the Z axis.
11 Click OK to accept the stock model and return to the Stock model dialog box.

12 Select the Source Operations page. [ [ T

HE | ®

¢~/ Stack Definitian

[ - ource Operations
L Stock Compare
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13 Select the Surface High Speed (Dynamic OptiRough) toolpath as the
source operation.

Compute stock model fram:

=-B8 Machine Group-1

(-4l Properties - Mill Default b

B OO Toolpath Group-1

- 1 - Surface High Speed [Dynamic OptiRough] - fCS: MASTERCAM FF

Parameters
H5 - M20.00 ENDMILL3 BULL - END MILL WITH RADIUS - 20 / R:
+ Geometry -
% Toolpath - 5015, 2k, - DynamicOptiFough.MC - Program # 0

Fath tolerance 01

Tool shape tolerance 0,025

| 5-awis tip only

| Process ghosted operations

The stock model is generated by running the selected operation against the
parameters on the Stock Definition page.

14 Click OK to create the stock model operation.

15 Your stock model displays as shown below:

This may take some time to calculate.

16 Save your part.
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Exercise 4: Create the second toolpath

You now create the second Dynamic OptiRough toolpath that uses the stock model
you created in the previous exercise.

1 Select Toolpath Group-1 in the Toolpaths Manager.

2 Select Toggle display on selected

Sor S x EREa L 7 @
operations. This hides all selected -' f : A |:.G= 2% T
toolpaths to keep the graphics e’

=-gg Machine Group-1

window clean. -1l Properties - Mill Default

1 [E3) Files

# Tool settings

<> Stock setup

03 Toolpath Group-1

BE? 3\; Surface High Speed (Dynamic OptiRough) - [WCS:

3 Select Dynamic OptiRough from the 3D HighSpeed menu on the
Mastercam2017 tab.

_]p?S SOLIDWORKS | ¥ ‘ O -/ -
2 =% = &, t

3D Roughing Finishing = Multi

MZI::;H HighSpe... | Toolpaths Toolpaths  Toolp
Features % Dynamic OptiRough )|E\
-1
% = & Waterline
Config{ & scallop
&% Horizontal Area
% Raster
&l Pencil
IL| &= Spiral
| # Radial
1 & Hybrid
i) ™ Project

The Selection panel displays.
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4 In the Selection panel, ensure the Bodies filter is activated.

Tool Plane ~
MASTERCAM FRONT
Faces and Bodies ~

[=]

Check surfaces hd
Containment Boundary hd
Points ]

5 Select the part as shown below:
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6 Expand the Containment Boundary section.

2]

o @io i

-
-]

7] |

(=]

o Propagation -

_'i Cuter loop only on faces

7 Click in the list to activate
Containment Boundary selection.

g
g
)
=]
g
2
g
g
2
1]
&
>

[yl ey Im]

-
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8 Select the spline shown below as the containment boundary:

9 Click OK in the Selection panel.

The Surface High Speed Toolpaths - Dynamic OptiRough dialog box displays.

10 Select the Tool page.

# ' Surface High Speed Toolg
YEREHE Ec

- Toolpath Type P
T

=

11 Click the Select library tool button.
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12 In the Tool Selection dialog box, select the END MILL WITH RADIUS - 10/
R1.0 tool.

-
.ﬁ'f' Tool Selection - C:\Users\Public\Documents\shared anFurSWZﬂl?\Mll\Tmls\Mile.km_
AU gerstPublichD ocu.. AMill_mm.taaldb
# Assembly Ma.. Tool Name Halder Mame  Dia Cor.rad. Length # =

] 5 EHD MILLWITH RADILS - 12 /RO.5 - 120 05 140 4
] 5 EHD MILLWITH RADILS - 12 /R1.0 - 120 1.0 140 4
] 5 EMD MILL WITH RADIUS - 19.0 4
HE 4 -
] 5 EHD MILLWITH R - . 4 HFi
] 5 EMD MILLWITH RADIUS - 10 /RO.5 - 100 05 160 4= 23 0f -
] 5 EMD MILLWITH RADIUS -8 /R0.5 - a0 05 130 4
] 5 EHD MILLWITH RADILS - & /R2.0 - a0 20 130 4
i s EMDMILL WATH RADILS - 8/ R1.0 - 20 1.0 1300 4 D
| ] EMD MILLAW/ITH RADIUS -6 /R1.0 - ] 1.0 0.0 4 B

13 Click OK to add the tool to the toolpath.
14 Select the Stock page.

Stock to leave
Cut Parameters
- Tool containment

m

15 Select the Rest material checkbox.

[ Surface High Speed Toolpaths - Dynamic OptiRough [N
'O HEH E =

(7] Rest matesial J

ompute remaning stock. from:

»

- Toolpath Type
o Toal

Holder

@ All previous operations

Stock to leave All groups e

Cut Parameters

) Mne other operation

When you enable this page, Mastercam calculates the cutting passes based
on the remaining stock.
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16 Set the following parameters:

/| Riest material

=88 Machine Group-1
Compute remaining stock from:

) All previous operations

Diameter. 250

Cormer radius: 125

(Overlap distance: 0o 4 m 3
tack resolution: oo

Adiustments to remaining stock:

@ Ignare small cusps

) Mill small cusps
Distance: 1.0 r/

= Set Compute remaining stock from to One other operation.
= In the Operation List, select Stock Model - OP1 Stock.
= Set Adjustments to remaining stock to Ignore small cusps.

= Set Distance to 1.0. This option is used in conjunction with Ignore
small cusps. Mastercam will output cuts that engage large amounts of
material.

17 Select the Cut Parameters page.

m

- Tranzitionz
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18 Set the following parameters:

Lt style
Conventional feed rate: |7.1625

Tip compenzation

Oplimize stepups

Optimize stepdowns

Motion > Gap size, retract
[When avoiding a boundam '-}

Passes
Stepaover 300 %z 30
o Gap size
Stepdown 1500 % 150 _ -
S (2) Distance 1000.0
4| Stepu 300 x 30 ~
L @ % of taol diameter 10000.0
[T Mill vertical walls
Minimum toolpath radius
100 x 10
Mation < Gap size, micro lift
Micro ift distance 0o
Back feadrate 100.0

= Optimize stepups to Next closest. Mastercam moves to the closest
cut from its last position on the previous cut.

= Stepover to 30.0%.

= Stepdown to 150.0%.

= Stepup to 30.0%.

=  Minimum toolpath radius to 10.0%.

= Motion > Gap size, retract to When avoiding a boundary. Adds
retracts to avoid intersecting boundaries (a gouge boundary, or a
boundary of material yet to be milled).

19 Select the Tool containment page. - Gtock o leave

 Cut Parameters

This page controls the tool's
position around the boundary of
your part.

Tool containment
Transitions
Steep / Shallow

= | il imm Plarmrnabars
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20 Set the following parameters:

Contain
9 Tool tip
Tool contact point

Compenzate to

) Inside

&

Cantainment boundary chains = 1

Offset

Offset distance oo J

(V] Add offset distance ta toal radius

Total offset distance = 180

= Set Compensate to to Outside. Sets the outer edge of the tool to be

bound to the containment boundary.

= Set Offset distance to 10.0. This option adjusts the inside or outside

tool containment boundary.

21 Select the Transitions page. Stock to leave

 Cut Parameters
i+ Tool containment

Steep / Shallow

Linkina Parameters

22 Set the Helix radius to 5.5.

H e“x [adius

Trochoidal loop radius oo
Additional slot width 0.0
Z clearance 30
@ Plunge angle 20 |
() Entry pitch (K1)
13.2

Skip pockets smaller than
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23 Click OK to create and generate the Dynamic OptiRough toolpath.

24 Your toolpath will display as shown below:

25 Save your part file.

Exercise 5: Verify the stock model and toolpaths

In this exercise, you use Mastercam Simulator to verify your toolpaths and stock
model. Verifying your toolpaths allows you to use solid models to simulate part
machining against the selected stock definition.
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1 Select Toolpath Group-1 in the = = _
Toolpaths Manager. ARk BERBoL7(@

Axm|vacs |E

=-B8 Machine Group-1
11 Properties - Mill Default MM
=

erfereseigl Speed (Dynamic OptiRough) - [WCS: MAS
+ 2 - Stock model - [WCS: MASTERCAM FRONT] - [Tplane: M
[#-ff) 3 - Surface High Speed (Dynamic OptiRest) - [WCS: MASTE

7 @
A‘ |.—I'I

2 Select Verify selected operations in =3
the Toolpaths Manager. Px X | Ty Tx

Mastercam Simulator displays.

-8B Machine Group-1

111 Properties - Mill Default MM

: £ Files

# Tool settings

<> Stock setup

=- 08 Toolpath Group-1

; {77 1 - Surface High Speed (Dynamic OptiRough) - [WCS: 1
z @ 2 - Stock model - [WCS: MASTERCAM FRONT] - [Tplane
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3 If necessary, right-click in the graphics window and change the view to
Isometric and Fit the part to the screen so that it matches the image shown

M=l ety Mastercam Simulator - 8 x
- @
é x EER - H (] Tooipan  [] Stock ] Weretrame |4 “.. »l h =1 =1 = '-0
- 7] Tew! ] iritial St (] Gromen r A “ = O30
Bkt Vely  Coler Teol 4 = — Teol Werigece | Muligle | Besdbom Seveto Rewtbs  Recod Record
losp o ©  Comporeetss [ Workpiece [J] Fatwes [ dees Workpece | Defiuty Cetaat Cefa Cpters ©
Mexte Pabc wskity Feus Defists Vs
Move List [
4 Mowe Infa
W 1af 116353
Rapic Lincar Move,

3

Surtace High Spess
-1 (1of 23

¢ #5- IND MILL WIT
+ 0.000; 0.000; 1.000

110.308; 128452

91435790

Bhamin 16,670
154198 7 150789
152,789 £ 152,790,

25.004 1 107.367

165148

0.78s

91598.939

Bhamins 17,860

Enhancing Model

5 View the Move List to view the total Min/Max Z 20.992 7 103.016

runtime of the toolpaths. Rapid Length 163.650

Rapid Time 0.79s

re—

Coolant Off

Compensation Ty Computer
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Conclusion

Congratulations! You have completed the Mastercam 2017 for SOLIDWORKS Tutorial
(Mif]) tutorial. Now that you have mastered the skills in this tutorial, explore
Mastercam’s other features and functions.

You may be interested in other tutorials that we offer. The Mastercam tutorial series is
in continual development, and we will add modules as we complete them. Visit our
website to see the latest publications.

Mastercam for SOLIDWORKS Resources

Enhance your Mastercam for SOLIDWORKS experience by using the following
resources:

Mastercam for SOLIDWORKS Help—Access Mastercam for SOLIDWORKS
Help by selecting Mastercam2017, Contents from the SOLIDWORKS Help
menu, or by clicking the Help Topics link in the Mastercam Info Center on the
SOLIDWORKS Task Pane. Also, most dialog boxes, function panels, and ribbon
bars feature a Help button that opens Mastercam for SOLIDWORKS Help
directly to related information.

Mastercam for SOLIDWORKS Reselle—Your local Mastercam for
SOLIDWORKS Reseller can help with most questions about Mastercam for
SOLIDWORKS.

Technical Support—CNC Software's Technical Support department (860-875-

5006 or support@mastercam.com) is open Monday through Friday from 8:00
a.m. to 5:30 p.m. USA Eastern Standard Time.

Mastercam Tutorials—CNC offers a series of tutorials to help registered users
become familiar with basic Mastercam features and functions. The Mastercam
tutorial series is in continual development, with new modules added as we
complete them. Visit our website to see the latest publications.

Mastercam University—CNC Software sponsors Mastercam University, an
affordable online learning platform that gives you 24/7 access to Mastercam
training materials. Take advantage of more than 180 videos to master your
skills at your own pace and help prepare yourself for Mastercam Certification.
For more information on Mastercam University, please contact your
Authorized Mastercam Reseller, visit www.mastercamu.com, or email

training@mastercam.com.
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Online communities— You can find a wealth of information, including many
videos, at www.mastercam.com. For tech tips and the latest Mastercam news,
follow us on Facebook (www.facebook.com/mastercam), Twitter
(www.twitter.com/mastercam), or Google+ (plus.google.com/+mastercam).
Visit our YouTube channel to see Mastercam in action (www.youtube.com/
user/MastercamCadCam)!

Registered users can search for information or ask questions on the
Mastercam Web forum, forum.mastercam.com, or use the knowledge base at
kb.mastercam.com.

To register, select Help, Mastercam2017, Link on Mastercam.com from the
Mastercam menu and follow the instructions.

Mastercam for SOLIDWORKS Documentation

Mastercam for SOLIDWORKS installs the following documents in the \Documentation
folder of your Mastercam for SOLIDWORKS installation:

What's New in Mastercam 2017 for SOLIDWORKS
Mastercam 2017 for SOLIDWORKS Installation Guide
Mastercam 2017 for SOLIDWORKS Administrator Guide
Mastercam 2017 for SOLIDWORKS Transition Guide
Mastercam 2017 for SOLIDWORKS Quick Reference Card
Mastercam 2017 for SOLIDWORKS Tutorial (Mill)
Mastercam 2017 for SOLIDWORKS ReadMe

Contact Us

For questions about this or other Mastercam for SOLIDWORKS documentation,
contact the Technical Documentation department by email at tech-
docs@mastercam.com.

You
f |v]|&|®|%elU
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Attention! Updates may be available.
Go to Mastercam.com/Support for the latest downloads.

cic software, inc.

671 Old Post Road
Tolland, CT 06084 USA
www.mastercam.com
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