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Introduction

Mastercam for SOLIDWORKS® X9 provides Mastercam X9 CAM functionality within
SOLIDWORKS, where you can access many toolpath strategies, including the following:

= 3D high speed toolpaths (HST)
= 2D feature based machining (FBM) mill toolpaths

= 2D feature based machining drill toolpaths

= Non-FBM high speed 2D toolpaths

= Multiaxis toolpaths

= Lathe toolpaths
Besides these powerful toolpaths, Mastercam for SOLIDWORKS features many
supporting functions, including:

= Stock model

= Boundary creation

= Part setup (including tool and material managers)

= Associativity Checking

= Toolpath transformations

= Backplotting and verification
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= Post processing and communications

= Thread management

= Machine Simulation
In this tutorial, you learn many strategies for applying mill toolpaths to parts in
Mastercam for SOLIDWORKS.

For this tutorial, Mastercam Simulator is used to Backplot and Verify toolpaths. To
enable Mastercam Simulator, select Backplot from the Mastercam Advanced Configu-
ration utility and disable Classic Backplot.

Tutorial Goals
= Set up a part in Mastercam for SOLIDWORKS.
= Define a tool plane and stock.
= Create a classic 2D toolpath.
= Create 2D High Speed Dynamic toolpaths.
= Create a Wizard Holes toolpath.
= Backplot and verify toolpaths.

IMPORTANT: Screen colors in the tutorial pictures were modified to
enhance image quality; they may not match your Mastercam settings or
the tutorial results. These color differences do not affect the lesson or
the exercise results.

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® 2013 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.

MCFSW X9 TUTORIAL (MILL)
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= 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.

MCFSW X9 TUTORIAL (MILL)



4 MASTERCAM FOR SOLIDWORKS X9/ Introduction

MCFSW X9 TUTORIAL (MILL)



LESSON 1
General Setup

Before generating toolpaths for a part, you must prepare Mastercam for SOLIDWORKS
and the part file. This preparation includes such tasks as selecting a machine definition
and defining the stock.

Lesson Goals
= Explore the part files.
= Select a machine.
= Rename a machine group.
= Set up a stock model.

The lessons in this tutorial are based on the 2p_usT MuM. sLDPRT file, which is included
with the tutorial. The following picture shows the part file as it displays in SOLID-
WORKS.

The part files included with the tutorial are:
= 2D _HST MM.SLDPRT — The tutorial file for starting Lesson 1
= 2D_HST_MMO02.SLDPRT — The tutorial file for starting Lesson 2
= 2D _HST MM03.SLDPRT — The tutorial file for starting Lesson 3
= 2D_HST_MMO04.SLDPRT — The tutorial file for starting Lesson 4
" 2D _HST MM05.SLDPRT — The tutorial file for starting Lesson 5

" 2D_HST_MM Complete.SLDPRT — The complete tutorial file
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Exercise 1: Loading Mastercam for SOLIDWORKS

Before you can follow this tutorial, you must verify that the Mastercam for SOLID-
WORKS add-in is loaded properly into SOLIDWORKS. The following procedure leads
you through this process.

1 Start SOLIDWORKS.

2 From the SOLIDWORKS menu bar,
choose Tools, Add-Ins.

. . SolidWorks Explorer...
The Add-Ins dlalog box dlSpIayS. DriveWorksXpress...
Design Checker

Compare

Macro
Add-Ins.. )

Options...

3 Find the Mastercam X9 for
SOLIDWORKS item in the Active

Add-Ins

Add-ins list, and then do the ASNE A
. [Pl ScanTo3D
fO”OW|ng: [ )&, solidWarks Design Checker
] & solidworks Mation
a To load the Mastercam for [ solidworks Routing
"

SOLIDWORKS add-in for the
current session, select the
checkbox to the left of the
Mastercam X9 for .
SOLIDWORKS entry. NS e

[=lother Add-ins

a SolidWarks %PS Driver 2014
b To load the Mastercam for

SOLIDWORKS add-in at every
SOLIDWORKS start-up, select the
checkbox to the right of the
Mastercam X9 for
SOLIDWORKS entry.

¢ Click OK to close the dialog box.

MCFSW X9 TUTORIAL (MILL)



SELECTING YOUR MACHINE 7

4 After the add-in loads, ensure that
you have a MastercamX9 menu in
the SOLIDWORKS menu bar.

Exercise 2: Selecting Your Machine

Your part file needs at least one machine group before you can toolpath the part.
Mastercam for SOLIDWORKS automatically creates a machine group for each machine
you select from the MastercamX9 menu item. To see how machine selection works,
complete the following exercise.

1 Open the part file 2p_nsT _mMM. SLDPRT, which was provided with this tutorial.

_—""""

0- J W9 [R]85 20_HST MM.SLOPRT [@ searcn sanaworis e L <] B - = B

E

L4 " E » ﬁ ), Traasterm B B creste boundany
Feature-Dased an PaantrCircle Iemom
W rmmw Teolpatns """“‘ T i MighSpe... romun Toatnathe | Topatne | [ Toolpath Tim (B Muitithreading Manager L
- | Nedting @ Goaphict View = WS

A0 @-P-o - @R

B ZO_HST_MM (Default < Default
50 Hastary
18] Semsors

i LAl annotations

i CBORE for M3 Hex Heas Sonj
030 (3) Dameter Holel

Part. MMGS  + ] WCS MASTERCAM FRONT

MCFSW X9 TUTORIAL (MILL)
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2 Save the part under the name o Save As
2D_HST_MM_Tutorial.SLDPRT. Rl ) © e » Documens » mica
Saving the part under a new name Organize »  New folder
helps prevent your accidentally D Docurii: [ihr
modifying the original. & Downloads mex

M Desktop Name

CEq
"l Recent Places

- Libraries
@ Documents
| My Document:
. Public Docume
J‘ Music |54 l
P =
File name{ZD_HST_MM_Tutorial.SLDPRU

Save as type: lPar’[ (*.prt*.sldprt)

3 From the MastercamX9 menu,
choose Mill Machines.

Mill Machines /!

Lathe Machines

Mastercam for SOLIDWORKS
displays the available machine
definitions. Normally, you would
select the machine on which you
plan to cut the part. For this tutorial,
however, close the menu without
making a choice.

&2 | Plane Manager

= . | Multi-Axis Toolpaths

TIP: To customize the Machine Selection lists, choose
MastercamX9, Mill Machines, Manage List or MastercamX9,
Lathe Machines, Manage List. For more information on the
dialog box that displays, click the dialog box’s Help button.

v

4 In the SOLIDWORKS
FeatureManager, click the

Configuration: Default = -

Mastercam Toolpath Manager tab
to display the Toolpaths Manager.

Notice that this part already has a
machine group for the default mill
machine.

MCFSW X9 TUTORIAL (MILL)

MR EwSo L7 @
axA|vac$[xT

B--EE Machine Group-1
11 Properties - Mill Default
E!---8_8 Toolpath Group-1
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5 Right-click the machine group, and

SlElEe]es
select Groups, Rename from the Conﬁgum!iﬁlmfa!n L] =
pop-up menu. ENE ALY RN
Mastercam for SOLIDWORKS B il

highlights the current group name.

6 Type a new machine group name. = B
The machine group name can be Configurtion: Defaut
anything you want, but it's best to MR EwReaL|?] @
choose a name that describes the 8% A | MENE I
machine and its operations. For this '
tutorial, name the machine group Topa G;,uprfa“'t
Milling Tutorial. [ ~ E

7 Select File, Save to save the file.

D New...
[,% Open...
[ﬂ Close
®

B | Make Drawing from Part
Make Assembly from Part

Save }
ave As...

[

== | & [saveall
—

Exercise 3: Defining the Stock

1 In the Toolpaths Manager, click the
plus sign next to Properties.

Configuration: Default -

The Properties entry expands to MR |ERRaL|7|@
show more information. 9 %ﬂ | o G 4%

|} Properties - Mill Default
$ Toolpath Group-1

MCFSW X9 TUTORIAL (MILL)
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2 C(lick the Stock setup entry. I =
The Stock Setup page of the i"”f"-‘““t"’” Default
Machine Group Properties dialog VR EL S f1 |7 @
box displays. BxA|Yan$ |

=-88 Milling Tutorial

11 Properties - Mill Default

3 In the dialog box, click the All
Entities button.

Mastercam for SOLIDWORKS fills in
the X, Y, and Z extents of the
required stock.

4 Add 4 mmtothe XandY, and 2
mm to the Z, giving 154, 129, and
52, respectively.

These values add extra stock around
the part.

5 Change the Stock Origin’s Z to 2.0.

Stock Origin
This value moves the stock up so b iew | —— 9
. inat
that all of the extra Z stock is above m:ﬂ'" =
X .
the tool plane. v 00

6 Click OK to exit the dialog box and

create the stock.

MCFSW X9 TUTORIAL (MILL)



DEFINING THE STOCK 11

You now have 2 mm of extra stock all around the part, except for the bottom.

The stock displays around your part as a dashed red line.

Save your work.

MCFSW X9 TUTORIAL (MILL)
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LESSON 2
The Facing Toolpath

Your part file, 2D_HST_MM_Tutorial.SLDPRT, now has a machine assigned (in this
case, just the default mill) and stock specified. In this lesson, you will add a facing
operation to the part file.

Lesson Goals
= Define the part's tool plane.
= Add the 2D Facing toolpath.
= Backplot the toolpath.
= Verify the toolpath.

Exercise 1: Defining the Tool Plane

1 If necessary, open the 2D_HST_MM_Tutorial.SLDPRT file that you created in
the previous lesson.

TIP: You can also begin this lesson by loading the file
Q 2D_HST_MMO2 . SLDPRT, which is provided with this tutorial.

2 In the CommandManager, click the _

MastercamX9 tab. e B 5 B

. “inishing Feature-Based 2D D
The CommandManager displays the  oopatns Tespzie i T

Mastercam for SOLIDWORKS -

pe
commands. i '

Multi-Axis
Toolpaths

3 Click the Plane Manager button.

2
2S5 SOLIDWORKS

4 @) = B B
Flane

3D Roughing Finish
Wivanager HighSpe... Toolpaths Toolp:

The Plane Manager dialog box
displays.

M s e | = |
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Notice that Mastercam for SOLIDWORKS automatically creates six standard

views.

-
[®7 Plane Manager

B‘

[/] Lathe Flanes

WCS T Oftzet

| wes | 1] |

Copy Mastercam Frant
Mastarcam Back
Relative Mastercam Bottarm
Mastercam Right side
Geometny... Mastercam Left side

Create Fram

Adtributes

Wnrk Offset -1 Get unigue: Comment

Display plane info relative to
WCS

Set current plane and origin

Origin (inview coordinates)

¥ 00
v 00
Z 00
[ Associative

Ly % || 2|

4 Click each view and watch the gnomon in the graphics area change to show

the selected view's orientation relative to the part.

81 Plane Manager

Atributes
ok Offset

MCFSW X9 TUTORIAL (MILL)

Hame

+ Mastercam Top
Mastercam Front
Mastercam Back

rcam Bottom
Mastercam Right side
Mastercarmn Left side

T s



5 Notice the T to the right of the

Mastercam Top plane. The T
indicates the currently set tool plane.
In this example, this is the tool plane
you will use.

CREATING THE FACING TOOLPATH 15

Mame
L4 Mastercam Top

WS C

Mastercarm Frant
Mastercam Back
Mastercam Bottom
Mastercarm Right side
Mastercam Left side

6 Click Cancel to close the Plane Manager without making changes.

Exercise 2: Creating the Facing Toolpath

1

In the MastercamX9
CommandManager, click 2D
Toolpaths, and select Facing.

The Chain Manager displays, docked
on the left edge of the
SOLIDWORKS window.

Click OK in the Chain Manager to
chain based on the stock you
defined.

Click OK to accept the default name
for the part’'s NC file if the Enter
new NC name dialog box displays.

The 2D Toolpaths - Facing dialog
box displays.

EE-
B

d 20
HighSpe...

2D_HST_MMO2.5LDFF

8L Be
Point/Circle Lathe
Toolpaths | Toolpaths

B2
20
Toolpaths

o | -

Contour
Pocket

"3 | Facing
l I Slotmill
4
]

Engrave

Selection

-

Enter new NC name

ChlUsersiwufDocumentsimy MCarnforSWSILLN G,

2D_HST_MHD2

MCFSW X9 TUTORIAL (MILL)
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Notice that the dialog box starts off with the Facing toolpath selected.

VW

o Toolpath Type | p—
e =
N Contour Packet 5l
- Cut Parameters
- Depth Cuts
S Linking Parameters
4 Select the Tool page.
pag # " 2D Toolpaths - Facing I
V| W o
th Type
5 Click the Filter button. )
A |
Right-click for onfi FRT: 0125
. . . ight-click for options —
'dl'he ITooI List Filter dialog box s Plnge rte: 4007
i Filter...
Isplays. il |ve(‘ net ) [ Force tool chano
Comment

6 In the dialog box, do the following:
a In the Tool Types group, click None.

b Select the Face mill icon. This will filter your tool list to only display Face
mill tools.

¢ Click OK.

MCFSW X9 TUTORIAL (MILL)



CREATING THE FACING TOOLPATH 17

' ™y
Tool List Filter ==
Tool Types @ Tool Diameter
E mm r %H mrm lgno[e .
= : Mone Correr Full
o Tool Material

i HSS Ceramic

Operation masking Unit mazking TiCoated User Def 2

[No operation masking v] [No unit masking v] [ Al ] [ Mare ] [ Copy job setup matl ]

Q) %] 2]

L

7 Click Select library tool.

The Tool Selection dialog box
displays.

8 Inthetool list, click the 50 mm Face (587 5 iccion - Cruser\publicidocuments\sher
Mill, and click OK.

C:huzershpublichdocu... sMill_mm. tooldb

The selected tool displays in the tool

list of the Tool page. oo i Rssombly s fols
il
I ] M
WosE - 150 FACE MILL
9 In the Tool page, set the following
optionS' Spindle direction:
Feed rate; 30000 Spindle speed: 6000
a Set Feed rate to 3000.
FPT: 0125 C5 9425071
b Set Plunge rate to 1500 Plunge rate: 1500.0 Rietract rate: |152.6
c Set Spindle Speed to 6000 [ Foree tool changs [¥] Rapid Retract
d If it's not already selected, turn

on Rapid Retract.

10 Select the Cut Parameters page, and then set the following options:

a Set the Style drop-down to Dynamic, as shown in the image below.

MCFSW X9 TUTORIAL (MILL)
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b Set the percentage for Max. stepover to 50%.
¢ Set the Stock to leave on floors to 0.0.

The Dynamic style creates a smooth controlled motion that cuts from the
outside to the inside, while maintaining a constant load on the tool with
minimal entries and exits.

Acrozs overlap 500 ¥ (250
2

Along averlap 111on %1850

Approach distance 50.0 21250

Exit distance SDD .:°/° [250

4 General start locati

Max. stepover

Tip comp Tip = ﬂ @ Climb () Conventional
Feverse direction of last pass
Auto angle
Roll cutter around cormers R o (00
Move between cuts
| Feed rate between cuts: |50.0
iochinleaveonals (0.0 | I
' Stock to leave on floors 'U_U J
11 Select the Linking Parameters
page, and then set the following : 100.0

OptionS: () Absolute @) Incremental

a Set Retract to 100.0.

Feed plane... 250

Set Feed plane to 25.0.
Set Top of stock to 0.0.
Set Depth to -2.0. . 0.0

@ Absolute () Incremental

(7) Absolute @) Incremental

o a o T

Ensure that all values are set to
Incremental, except Top of
Stock, which should be
Absolute.

Depth... 20

() Absolute @) Incremental

MCFSW X9 TUTORIAL (MILL)



BACKPLOT AND VERIFY THE FACING TOOLPATH
12 Click OK to finalize your choices.

Mastercam for SOLIDWORKS creates the toolpath shown in the following
picture:

Exercise 3: Backplot and Verify the Facing Toolpath

1 In the Toolpaths Manager, click the

Backplot selected operations
button.

Configuration: Defaulf

nalbEPSE L7 0
ARy TE S|

-

Mastercam Simulator opens in a
new window.

| =-B8 miling Tutorial
A1 Properties - Mill Default

# Tool settings
<> Stock setup
8:8 Toolpath Group-1

1 - Facing - [WCS: MASTERCAM FRONT] - [Tpla
{7 Parameters

MCFSW X9 TUTORIAL (MILL)
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I T=HE [y Wastercam Surulatar =518 X
i, i Bachpit i 9

§ E st0p Conditions = ] pah [#ok[F] Wiekame [ o ===
B8 colision Checking * [F1es [ mitatsteck [ Gromon P e Bl O3 O O
Backplot venty  Cisar ool R = =y Tool  Workpiece Fead from Saveto Resetio
loop | o sassesi Cuteng = | components= [ wortpiece (4] birtures (7] dam Defauits Defaits Defauts
Mode Payback Visbaay Focus Defauns
Move List -3 x
4 Move Info
Moveld  1efa2s
Rapid Linear My
1 Facing
Ni:l{lefl)

514 - 50 FACE

Feed Length 927.346
Feed Time 19,058
Minftac X  97.739/ 76718}

-104.663 / 644
0.000 / 100.000
t 174.500
Rapid Time  0.84s
Total Length 1101846

Totsl Tane  19.88s
4 Verbose
Coolant  O#f

Compensatr Computer

— 00000000  ~ e

Move List  Collision Report

2 If it's not yet selected, check the
Workpiece box.

[] Toolpath  [J] Stock
[] initial Stoc!

Mastercam Simulator displays the
part’s final shape.

3 Click the Play button to watch

Mastercam Simulator backplot the °
toolpath.

{A} TIP: Use the slider to adjust the backplot
Q Spesd: U speed.

Verify button on the Home ribbon

4 When Backplot finishes, click the a
bar.

MCFSW X9 TUTORIAL (MILL)



BACKPLOT AND VERIFY THE FACING TOOLPATH 21

>

Mastercam Simulator shows the cutting operation, as shown in the picture
below.

5 Click the Play button to start Verify.

6 Close the Mastercam Simulator window, and then save your work.

MCFSW X9 TUTORIAL (MILL)
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LESSON 3
The Dynamic Contour Toolpath

The next step in toolpathing your part is to contour the sides to their specified dimen-
sion. In this lesson, you will add a Dynamic Contour operation to the part file.
Lesson Goals

= Add the 2D Dynamic Contour toolpath.
= Backplot the toolpath.
= Verify the toolpath.

Exercise 1: Creating the Dynamic Contour Toolpath

1 If necessary, open the 2D_HST MM_Tutorial.SLDPRT file that you worked on
in the previous lesson.

TIP: You can also begin this lesson by loading the file
Q 2D_HST_MMO3 . SLDPRT, which is provided with this tutorial.

2 In the MastercamX9 , R
C(_)mmandManager, click 2D ¢ e e 8 f
nghspeed T°°|pathsl and seIeCt -aE'T::\ssecI ngigpe... Tnoiliaths i‘;‘::;ca‘trrcl;e To:n

Dynamic Contour. - . s

Dynamic Contour ’

Area
Peel
EBlend

stercar

The Chain Manager dialog box
displays.

ANF (O

3 Right-click the bottom edge of the
part, and choose Select Loop from
the pop-up menu.
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SOLIDWORKS chains the edges of
the side face.

4 Click the yellow arrow to switch the
chain from the side face to the
bottom of the part.

SOLIDWORKS chains the bottom of
the part.

5 Click the Chains tab, and select
Chain #1.

Two green arrows display.

= The larger arrow indicates cut
direction.

=  The smaller arrow shows the
cutter compensation.

In this case, the small arrow points
inwards, which is the wrong
direction.

MCFSW X9 TUTORIAL (MILL)



CREATING THE DYNAMIC CONTOUR TOOLPATH 25

6 To change the both the cut direction
and the compensation direction of
your selection, click the Reverse
Chains button.

The green chaining arrow changes
orientation.

TIP: Click the Change sides button

Q to reverse only the compensation
direction of all chains in an opera-
tion.

7 Click the Analyze Chain button.

MCFSW X9 TUTORIAL (MILL)



26 MASTERCAM FOR SOLIDWORKS X9/ The Dynamic Contour Toolpath

The Analyze Chain dialog box
displays. You can use this dialog box
to select problems—such as Duelppig el
overlapping entities, direction LAPEERD “ f:':{:u ]
reversals, and short entities—that -
you want Mastercam to look for in
selected chains.

Analyze Chain

Direction reversal
Dizplay

Minimum angle:

Short entities
[ Display
aw length: om

Dizplay armow at start of each chain
[ Create geometry in problem areas

(v ][%][2]

8 Click the OK button.

" Analyze Chai
i " Analyze Chain u

Mastercam for SOLIDWORKS

displays information about the Rlumber of chains =
. MNumber of entities = 4
selected chain. Number of overlapping entities = 0

MNumber of direction changes = 0

9 Click OK to exit the Analyze Chain dialog box, and click OK in the Chain

Manager to finalize your selections.

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

10 Select the Tool page. i 2D High Speed Toolpath - Dynamic Contour

ICTIEE

aalpath Type -

11 Click the Select library tool button.

The Tool Selection dialog box
displays.

MCFSW X9 TUTORIAL (MILL)



CREATING THE DYNAMIC CONTOUR TOOLPATH 27

12 Click the Filter button. |
The Tool List Filter dialog box
displays.

13 In the dialog box, do the following:
a In the Tool Types group, click None.

b Select the flat endmill’s icon.
¢ Click OK.

Taol Diameter

lgnare -

MWMUMMM@
% polalél2lel ...

HSS Ceramic

All M
;] \% Carbide User Def 1

Ti Coated Usger Def 2

Operation masking Unit mazking

!Nooperationmasking VI [Nounitmasking v] [ Al ] [ — ] [ Copy job setup matl ]

OalFalra

14 In the tool list, click the 10 mm Flat
Endmill, and click OK.

;f Tool Selection - Cusers\public\documents\sharec

. C:huzershpublichdocu... sMill_mm. tooldb -Dq'
The selected tool appears in the tool

list of the 2D High Speed Toolpaths # Assembly. ToolName Holder |
- Dynamic Contour dialog box. M5 fAELAT ENDMILL

468 - 8 FLAT ENDMILL
49 - S FLAT-END

15 Select the Cut Parameters page.

= Choose Bottom right from the General start location drop-down menu.
= Set Stock to leave on walls and Stock to leave on floors to 0.0.

MCFSW X9 TUTORIAL (MILL)
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Compensation direction Left i d

Tip comp Tip - ﬂ

Approach distance 120

Bottom left

First pass offset ¥
Bottorm right

First pass feed reduction R
Top right
Top cernter
Top left

Stepover 250 ',M'd left

Iin toolpath radius 100 %

Gap size
(") Distance

@]% oftool diameter

Motion < Gap size, Micro lift

hicro lift distance

Back feedrate

Motion » Gap size, retract

Mewver 'I

16 Select the Linking Parameters
page, and then set the following
parameters:

a Set Retract to 100.0.

b Set Feed plane to 25.0.
Set Top of stock to 0.0.
Set Depth to 0.0.

e Ensure that all values are set to
Incremental, except Top of
stock, which should be
Absolute.

17 Click OK to finalize your choices.
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Mastercam for SOLIDWORKS creates the toolpath shown in the following
picture. (The picture does not show the facing toolpath.)

Exercise 2: Backplot and Verify the Dynamic Contour Toolpath
1 In the Toolpaths Manager, click the

_ SEREE

Backplot selected operations Configuration: Defa -

button. Py x| Ty Tx _ SoL|7@
B A| Y & 4| xS

=88 Miling Tutorial
[-4l1. Properties - Mill Default
E!---88 Toolpath Group-1
(- 1 -Facing - [WCS: MASTERCAM FRONT-1] - [
Bm 2 - 2D High Speed (2D Dynamic Contour Mill) -
D Parameters
- 5 #219 - M10.00 ENDMILL1 FLAT - 10, FL,
I Geometry - (0) chain(s)
-2 Toolpath - 82.0K - 2D_HST_MM~DEFALLT

2 Click the Play button to watch

Mastercam Simulator backplot the °
toolpath.

MCFSW X9 TUTORIAL (MILL)
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3 When Backplot finishes, click the
Verify button.

4 Click the Play button to start Verify. °

Mastercam Simulator shows the cutting operation, as shown in the picture
below.

5 Close Mastercam Simulator.

6 Save your work.

MCFSW X9 TUTORIAL (MILL)



LESSON 4

The Dynamic Mill Toolpath

Your part has five pockets, one closed and four open, that must be cut. In this lesson,
you will add two Dynamic Mill toolpaths with different machining region strategies to

machine the closed pocket and the open pockets.

Lesson Goals

= Add a Dynamic Mill toolpath with the Stay Inside machining region strategy.

= Add a Dynamic Mill toolpath with the From Outside machining region

strategy.
= Backplot the toolpaths.
= Verify the toolpaths.

Exercise 1: Creating the Dynamic Mill Toolpath (Stay Inside)

1 If necessary, open the 2D_HST_MM_Tutorial.SLDPRT file that you worked on

in the previous lesson.

2D_HST_MMO04 . SLDPRT, which is provided with this tutorial.

Q TIP: You can also begin this lesson by loading the file

2 In the MastercamX9
CommandManager, click 2D ,E] 8 =
HighSpeed Toolpaths, and select f_sased §§ ?E pom?c-,,c,e
paths Toolpaths Toolpaths | T

Dynamic Mill.

The Chain Manager displays, docked tastercal [

to the left of the SOLIDWORKS
window.
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3 In the Selection tab, select ‘ CeTi
Machining Regions from the ¥ %
Selection Type drop-down. [Setection] [onaimg]
Tool Plane %

Mastercam Top

P

l Machining Regions

<

4 Click the floor of the closed pocket.

The selected face displays in the
Chain Manager's selection list.

5 Click OK in the Chain Manager to finalize your selection.
The 2D High Speed Toolpath - Dynamic Mill dialog box displays.

6 In the Toolpath Type page, ensure S
that the Machining strategy is set Machining regions
to Stay inside.

This strategy keeps the toolpath
inside the selected machining &
region. i

7 Select the Tool page. # 2D High Speed Toolpath - Dynamic Mill_]

IITIE

aolpath Type -
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Click the Select library tool button.

The Tool Selection dialog box
displays.

If necessary, filter the tools to show
only flat endmills.

In the tool list, click the 6 mm Flat
Endmill, and click OK.

Mastercam for SOLIDWORKS
assigns the tool to the Dynamic Mill
toolpath.

Select the Cut Parameters page,
and change Stock to leave on
walls and Stock to leave on floors
to 0.0.

Select the Linking Parameters
page, and then:

a Set Retract to 100.0.

Set Feed plane to 25.0.
Set Top of stock to 0.0.
Set Depth to 0.0.

Ensure that all values are set to
Incremental, except Top of
stock, which should be
Absolute.

o a o T

Click OK to finalize your choices.

)

;? Toal Selection - C\users\public\documentsishared mecar

C:huzershpublichdocu... sMill_mm. tooldb

Cut order optimization
Stockto leave onwalls

Stock to leave on floors

# Azzembly... Tool Mame Holder Mame

| 484 4. FLAT ENDMILL
W 465 FAT-ENBH
I £ FLAT ENDMILL

S LA T ChICbALL L
H

aro O AT CRIFEAN

(7) Absolute @ Incremental

(7) Absolute @ Incremental
Top of stock... oo

@ Abzolute () Incremental
Depth... oo

() Absolute @) Incremental
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Mastercam for SOLIDWORKS creates
the toolpath shown in the following
picture. (The picture does not show
the toolpaths you created in
previous lessons.)

Exercise 2: Creating the Dynamic Mill Toolpath (From Qutside)

1 In the Mastercam X9 E] B S5 E-
CommandManager, click 2D
. S B B A
HighSpeed Toolpaths, and select cBased [ 2D 2D Point/Circle
Dynamic Mi" ?aths ngh.Spe... Toolpaths Too}i:aths T
'Iasterca{

The Chain Manager displays, docked
to the left of the SOLIDWORKS
window.

2 With the Selection Type set to
Machining Regions, click the floor
of each open pocket.

The selected faces appear in the
Chain Manager’s selection list.

MCFSW X9 TUTORIAL (MILL)
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3 In the Selection tab, select |la® mestercamrronT |
Avoidance Regions from the
Selection Type drop-down.

‘Machinina Reaions vi
AR S e
{ Avoidance Reiuns

Containment Regions
Entry Chains

4 Select the following:
a Click the part's upper face.

b Click the round boss, shown in
the picture to the right.

MCFSW X9 TUTORIAL (MILL)
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¢ Right-click the upper edge of the
boss next to the round boss, and
choose Select Loop from the 3
pop-up menu. EEETEN

d Right-click the upper edge of the
remaining boss, and choose
Select Loop from the pop-up
menu.

Boss-Extrude5

e Verify that your avoidance
selections match the picture to
the right.

f Click OK in the Chain Manager to
finalize your selection.
The 2D High Speed Toolpath -

Dynamic Mill dialog box
displays.

5 In the Toolpath Type page, ensure Chain geametry
that the Machining strategy is set iachitingicongs

to From outside. (5l

Machining strategy

This strategy causes the toolpath to
start machining from the outside
and Work |tS Way |n Nnen chain extension b stock

.0

@ From outside
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Select the Tool page.

T 2D High Speed Toolpath - Dynamic MiI_I I

ICTEE

alpath Type -

Click the Select library tool button.

The Tool Selection dialog box
displays.

If necessary, filter the tools to show
only flat endmills.

In the tool list, click the 7 mm Flat
Endmill, and click OK.

Mastercam for SOLIDWORKS
assigns the tool to the Dynamic Mill
toolpath.

Select the Cut Parameters page,
and ensure that the Stock to leave
on walls and Stock to leave on
floors is set to 0.0.

Mastercam will remember the
previously set values, unless the
software has been closed and
reopened. This also applies to other

pages.

)

;? Tool Selection - Cusers\public\documents\shared mcar

| C:huzershpublichdocu... skill_mm.tooldb

Cut order optimization
Stock to leave on walls

Stock to leave on floors

# Azzembly... Tool Mame Holder Mame
464 - 4. FLAT EMDMILL

465 - 5. FLAT ENDMILL
46 - i

=
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11 Select the Linking Parameters page

and ensure that the parameters are - 1000
set to the fO”OWing: () Absolute @) Incremental
a Set Retract to 100.0. S
b Set Feed plane to 25.0. (71 Absolute @) Incremental
¢ Set Top of stock to 0.0.
d Set Depth to 0.0. ; 00

@ Absolute () Incremental

e Ensure that all values are set to
Incremental, except Top of

stock, which should be 00
Absolute. () Absolute @) Incremental

12 Click OK to finalize your choices.

Mastercam for SOLIDWORKS creates the toolpath shown in the following picture. (The
picture does not show the toolpaths you created in previous lessons.)
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Exercise 3: Backplot and Verify the Dynamic Mill Toolpaths

1 Select both toolpaths in the Toolpaths Manager by selecting the first 2D High

Speed (2D Dynamic Mill) toolpath and then [Ctrl + click] the second 2D High
Speed (2D Dynamic Mill) toolpath.

2 Click the Backplot selected
operations button.

MIEREIEE]

Configuration: Defau

b

nwa b (EREo L 70
B M| v A $&|5 T
=88 Miling Tutorial

[-4l1. Properties - Mill Default

E!---88 Toolpath Group-1
(- 1 -Facing - [WCS: MASTERCAM FRONT-1] - [
D 2 - 2D High Speed (2D Dynamic Contour Mill) -
: 3 - 2D High Speed (2D Dynamic Mill) - [WCS: v
Parameters
- #466 - M6.00 ENDMILL 1 FLAT - 6, FLAT E

3 Click the Play button to watch
Mastercam Simulator backplot the
toolpaths.

4 When Backplot finishes, click the

>
Verify button. @
>

5 Click the Play button to start Verify.

MCFSW X9 TUTORIAL (MILL)
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Mastercam Simulator shows the cutting operations, as shown in the picture
below.

6 Close Mastercam Simulator.

7 Save your work.

MCFSW X9 TUTORIAL (MILL)



LESSON 5
The Drill Toolpaths

Wizard Holes is a Feature Based Machining (FBM) strategy that can automatically
generate a complete series of drill operations with data exclusively from pre-selected
holes created by the SOLIDWORKS Hole Wizard. With Wizard Holes you can:

= Preview toolpath operations and make additional changes before they are
generated.

= Automatically generate a complete series of drill operations for the selected
features.

In this lesson, you use Wizard Holes to generate toolpaths to drill the holes indicated
in the following picture.

Lesson Goals
= Add the Drill toolpaths.
= Backplot the toolpaths.
= Verify the toolpaths.

Exercise 1: Creating the Drill Toolpaths

1 If necessary, open the 2D_HST_MM_Tutorial.SLDPRT file that you worked on
in the previous lesson.

TIP: You can also begin this lesson by loading the file
Q 2D_HST_MMOS . SLDPRT, which is provided with this tutorial.
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2 In the MastercamX9 . -9 B0 sE -
CommandManager, click Feature-
. B B B
Based Toolpaths, and select s | FeatureBased 20 ar
Wizard HOIES. i Toolpaths HighSpe... Toolp

The Selection dialog box displays, | @ | Fewm Dl B

docked to the left in the j (= Wiza,d.Ho;es ™

SOLIDWORKS window. |

3 Select the holes shown in the picture
to the right. The Wizard Hole
Selection list will display the
following selections:

= 03.0 (3) Diameter Holel

= (CBORE for M5 Hex Head Boltl

TIP: You can select Hole Wizard

Q features from the graphics area or
from the Flyout FeatureManager
Design Tree.

4 C(lick OK in the Selection dialog box.
The Wizard Hole dialog box displays.

MCFSW X9 TUTORIAL (MILL)
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5 Select the Pre-drilling page. Enable

the page by selecting the Pre-
drilling option.

Pre-drilling creates (roughing) cycles
that rough out the drill holes before
the finish drill cycles.

P Fre-diilling

E|<2> Hole milling

Click OK to close the Wizard Holes dialog box and create the drill toolpaths.

Mastercam for SOLIDWORKS generates the required drill toolpaths. (For
clarity, the picture shows none of the toolpaths from the previous lessons.)

Exercise 2: Backplot and Verify the Drill Toolpath

1 In Toolpaths Manager, click the

Configuration: Defaul -
Backplot selected operations Px | T Yﬁ L7 @
button. axn| vy FES|HS
188 wizard Holes

é [ 5 - Wizard Holes - [WCS: Mastercam Tt
I D Parameters
=t oJ6 - Dril/ Counterbore - [WCS: Mastercal
I D Parameters
¥ #16 - M10.00 SPOT DRILL - 10. SFO
Geometry - (1) Points
¢ L.BE Toolpath - 4.5K - 2D_HST_MM_Tutol
é £ 7 - Drill/Counterbare - [WCS: Mastercar
I D Parameters
-

s
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44 MASTERCAM FOR SOLIDWORKS X9/ The Drill Toolpaths

Mastercam for SOLIDWORKS

2 Click the Play button to watch °
backplot the toolpath.

3 When Backplot finishes, click the
Verify button. @

4 Click the Play button to start Verify. °

Mastercam Simulator shows the
cutting operation, as shown in the
picture to the right.

5 C(lose Mastercam Simulator.

6 Save your work.

MCFSW X9 TUTORIAL (MILL)



LESSON 6
Final Verification and Posting

Before you send your part’'s machining data to your
machine control, you must first verify that all of the
operations are correct and then generate the part's NC
file, which contains the machining instructions. In this
lesson, you backplot and verify the entire set of toolpaths,
as well as generate the post file. Along the way, you use
Machine Simulation to view your machine’s interaction
with the part.

Lesson Goals
= Backplot all toolpaths.

= Verify all toolpaths.
= Run Machine Simulation on toolpaths.
= Post toolpaths.

Exercise 1: Backplot the Part’s Toolpaths
1 In the Toolpaths Manager, click the

Select all operations button. ’Q
A green check appears next to each
toolpath.

2 Click the Backplot selected P~
operations button. ~

3 On the Backplot tab in Mastercam
Simulator, click the Current
Operation button.

- Backplot

\c":g\l; | Backplot _

[ H—. -
. o
Backplot now displays only the ol PR ;CE 3

Operatipns Operation

toolpath for the operation being
backplotted.

Too

4 Click the Play button to watch
Mastercam Simulator backplot the °

toolpaths.
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Exercise 2: Verify the Part’s Toolpaths
1 Click the Verify button on the Home @

ribbon bar. u

TIP: Turn the Color Loop on to view e | vew ey
Q each operation as a different color. HER @ stop conditions - |

~BB 3% Collision Checking - L
Colgr To
mgﬂ}g Material Cutting *  Compo

Playback

2 Click the Play button.

Mastercam Simulator runs Verify on °
all toolpaths.

The picture below shows the part following complete verification.

{@} — TIP: Drag the Progress slider left or right to

move quickly from one operation to another.

3 Close Mastercam Simulator.
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Exercise 3: Machine Simulation

1

From the MastercamX9
CommandManager, select Machine
Simulation, Settings.

The Machine Simulation dialog box
displays.

To start the simulation, click
Simulate.

The Machine Simulation window
displays.

Click the drop-down list below to
the Workpiece button (in the
Visibility group on the ribbon bar)
and select Show to display the
workpiece on the machine.

Click the Toolpath button on the
ribbon bar to display the tool
motion.

From the Toolpath Rendering group,
click All Op to display all of the
selected toolpaths.

MACHINE SIMULATION 47

FRT

-ate Letters 8
aw Axes % ne Associativity Confil
Checking
ck Model =
@ @ Settings \
un
O Backplot
© | Verify

EralEiEa

=7

=7 e i
1 S !

Toolpath Tool Warkpiece Stock Initial Machir

. Bottom
| Back
171 Left
v Show
Transparent
Hide

. Bottom '=:I§Z =7 g i

| Back ) :
Toolpath Tool Workpiece Stock ial Machir
170 Left - - Stock

Visibility

.i7 FeerhR " (Follow i
o oo T
& Housi m F= i
o = ‘Op “} Segment

Toolpath Ren:
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6 Click the Run button located on the
ribbon bar in the Control group.

»owl (Q {} k- =

VERIFICATION VIEW

Machine Simulation simulates Step Back Py istepFud (
cutting the part. Red areas on the piece | K4 Previous OF Jiop  Fast PiNextOp e
part indicate collisions. todc” Farwiard
Control
7 To stop the simulation, click the : B
ol () 1r kg - =

Stop button.

VERIFICATION VIEW

# |4 Step Back ’ b} Pl Step Fwd
piece ¥4 Previous Op Runl Fast M NextOp ¢
tock™ & Forward

Control

8 From the Simulation group, click the =~ smmm == o | sssss

drop-down list below to the Q@) (o) @ SepBack
Machine button and select Beickilot MNdC _[Maching| << Previous Op Run
ode
Workpiece/Stock. o
P / SmUEHe @Workpieceismck |
p oy
"v:-;," Tool

Machine Simulation zooms in on the part.

(3]
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10

1

12

13

Click the Restart button.

Your part “rewinds” back to the first
operation.

Run the simulation again to get a
better view of the part being cut.

To get a better view of the finished
part, turn off the Toolpath button.

Machine Simulation removes the
toolpaths from the part.

Place your mouse cursor in the
graphics window, and drag with the
left mouse button.

Machine Simulation rotates the part
as specified by your mouse
movement.

Click the Exit button.

Machine Simulation closes.

MACHINE SIMULATION 49

p} Pl Step Fwif O Dunn

Fast P Next Off Restart
Forward
Caontrol 1 Simulatior

Toolpath §Tool Workpiece S

Visibili

)

— 1 e
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Exercise 4: Post the Part’s Toolpaths

1

In the Toolpaths Manager, if
necessary, click the Select all
operations button.

A green check appears next to each
toolpath.

Click the Post selected operations
button.

Configuration: Default

The Post processing dialog box W h k| B R

displays. BxA|vacr
. B“"EE M\|‘|\I"Ig‘Tl:Ii:‘0l"\E‘|

f-110 Properties - Mil Default

+ 08 Toolpath Group-1
B39 Wizard Holes

If they are not already selectedf YT . =
select the NC file and Edit options,
and then click OK. Active post: | Select Post
. ) [MPFEN FST
The Save As dialog box displays. : :
[C] Output MCX file descriptor Properties...
!
) Ovenrite
@ Ask NE extension:

.NC

Enter a file name for the NC File, and
click Save. I

FIELEL NP0 HST_MM--DEFAULT

Save as type: | NC Files (*.NC)

= Hide Folders

Mastercam for SOLIDWORKS analyzes all operations and creates the NC file
for the part. Because you selected the Edit option, the NC file displays in
Mastercam Code Expert Editor, as shown in the following picture.
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MASTERCAM RESOURCES 51

i MAPHWMAPM @ &

5 Close Mastercam Code Expert.

6 Save your work by choosing File, Save from the SOLIDWORKS menu bar.

Conclusion

Congratulations! You have completed the Mastercam for SOLIDWORKS X9 Tutorial
(Mill). Now that you have mastered the skills in this tutorial, explore Mastercam’s other
features and functions. Additional tutorials may be available in this or other series.

The Mastercam tutorial series is in continual development, and we will add modules as
we complete them. For information and availability or for further training, please
contact your local Mastercam Reseller.

Mastercam Resources

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

= Mastercam Help—Access Mastercam Help by selecting MastercamX9,
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 Help directly to related information.

= Mastercam Reseller—Your local Mastercam Reseller can help with most
questions about Mastercam.

MCFSW X9 TUTORIAL (MILL)



52 MASTERCAM FOR SOLIDWORKS X9/ Final Verification and Posting

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 offer 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.
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, Link on Mastercam.com from
the Mastercam menu and follow the instructions.

Mastercam for SOLIDWORKS Documentation

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

What's New in Mastercam for SOLIDWORKS X9
Mastercam for SOLIDWORKS X9 Installation Guide
Mastercam for SOLIDWORKS X9 Administrator Guide
Mastercam for SOLIDWORKS X9 Transition Guide
Mastercam for SOLIDWORKS X9 Quick Reference Card
Mastercam for SolidWorks Tutorial (Mill)

Mastercam for SOLIDWORKS X9 ReadMe
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Contact Us

For questions about this or other Mastercam documentation, contact the Technical
Documentation department by email at techdocs@mastercam.com.

You
HEEC M
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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
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