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SolidWorks and Mastercam Training Guide

Objectives

You will import the CAD file for Lesson-9 using SolidWorks, Inventor, Pro-E or Catia
Software. This Lesson covers the following topics:

2 Importing the Solid Model into Mastercam:
Setting the Environment.

Importing the Solid Model into Mastercam.
Transforming the part to the proper origin.

o Establish Stock Setup settings:
Stock size using Bounding Box.
Material for the part.

Feed calculation.

2 Generate a 3-dimensional milli
Surface Pocket.
Surface High Speed Waterli

ath consisting of:

2 Inspect the toolpath
Launch the Verify functio
Generate the NC- cod

Q

i rcam’s Verify and Backplot by:
i e part on the screen.

O’

,‘00
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LESSON-9 DRAWING
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TOOL LIST

2 0.500 diameter bull end mill with a 0.125 corner radius to rough machine the pocket.
S 0.500 diameter ball end mill to finish machine the pocket.

Tocol List of MILL-LEESESON—5 _MCX-5

Proj. /Part No.: 0 Date : 05/25/10

Drawing No. : 1 Customer HE

Frog. Ho. H=) Frogrammer 1
Tool type : 0.5 Endnill3d Bull 172 BULL ENDMILL 0.125 RAD
Marmfact.code :
Chuck :
Tool Number : 1 Feedrate : 12
Diameter H 0.5 RPH H 2500 FPlunge feed r.: 12
Corner radius : 0,125 Tip angle H u} Diam. offset : 1
Flute length : 1 Material : ALUMINUM ... Length offset : 1
Owerall length: 3 Mo flutes H 4
Tool type H 0.5 Endmill? Sphere 172 BALL ENDMILL
Marmfact.code =
Chuck 8
Tool Number : 2 Feedrate : 15
Diameter H 0.5 R H 2500 Plunge feed E.: 15
Corner radius : 0.z25 Tip angle H Ju] Diam. offset Z
Flute length & 1 Material : ALTMTINUM ... Length offset : 2
Owergll length: 3 Mo flutes H 4

MiLL-LESSON-9 - THE CAM PROCESS

Toolpath Creation
TASK 1:¢ Import and positionithe CAD file indMastercam
TASK 2: Define the rough stock using statk setup
TASK 3: Rough the poeket using surface packet
TASK 4: Finish'the pocket using surface high'speed waterline
TASK 5:  Verify the toolpath
TASK 6: Post andiCreate the CNC.code file

Mastercam Lesson-9-25



Mill-Lesson-9

TOOLPATH TASK 1A:
SETTING THE ENVIRONMENT

1. Start Mastercam
2. Before starting you should set up the grid, toolbars and machine type as outlined in the
Setting the environment section at the beginning of this text:
a. Set up the Grid. This will help identify the location of the origin.
b. Customize the toolbars to machine a 2D part.
c. Set the machine type to a Haas Vertical Spindle CNC machine.

TOOLPATH TASK 1B:
IMPORT THE CAD FILE IN MASTERCAM

1. Click on File>Open...
2. Click on the Files of type drop dow

T

3. Click on the Files ofitype drop down list and select Solidworks Files as shown bel

Mastercam Educ pre-X5 Files (*.EMCX)
All Mastercam X Files (* MCX-6;*MCX-5;*MCX) ‘

b Xform Machine Type Toolpat en  Sew
EEERYAY &
B S S — ~—

oy

()l =8 MastercamTogipaths Mill 30+ solidworks files

Aut
Para d Files (* X_T;*X_B;* XMT_TXT)
€ NPprg eo Files (* PRT;* ASM;* PRT.** ASM.*
ernel SAT Files (*.SAT*SAB)
EP Files (*STP;*STEP)
VDA Files (*VDA)

% Mill-Lesson-9

1

ures
8 Videos

a3 Homegroup

& Computer
& 05(C)

-

| ne Solidworl
|'le bottom of |

mptedto sa
| nthe screen

i O @ d

4. Find the location of t
5. Click on Options (2) a

-Mill-Lesson-9.sldprt file and click on the file.
of the Open screen.
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6. Click on the check box beside Edge curves as shown below. This will tell Mastercam to add
geometry to all the edges on the SolidWorks model once it is imported into Mastercam.

Impart Scale: User Specified - 1 Edge curves
@ Solids
OTrimmed surfaces Untrimmable surface level @
Turning on Edge Curves tells Mastercam to
P& ame "9 9
add Lines and Arcs to all of the Edges on the
Use System Color for imported Solids -
File Information solld-
Extents:
X 0.00000 Entities: 0 . .
¥: 0.00000 Size: 0 This is necessary so that you can select the
z 0.00000 Date: Unknown
[ H ‘ [ | geometry on the part to create the Toolpaths.
v ® ?

7. Click on OK in the SolidWorks File Parameters window.

8. Click on Open.

9. Note: You may be prompted to s
is a Mastercam file on th

10. The following screen sho

xisting Mastercam File. Click on No, unless there
s to be saved.
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TOOLPATH TASK 1C:
TRANSLATE THE Z0 TO THE TOP OF THE PART

1. Click on Xform>Translate...
bA iyl Machine Type Toolpaths ¢

||:|E Translate. . |
“ﬂ Translate SD\
]_"!: Mirrar...

g5 Rotate...

El] Scale, ..
E Dynamic Xform
n; Mave to Origin
|#] oOffset...

i.] Offset Contour...

+_ Project...

oo
on Rectangular Array...

O Raoll...

Drag...

lick on OK

(‘0\
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5. Toolpath Task 1b:
6. Make the changes as indicated in the Translate parameter screen below:

r o

Translate |X|

: We Copy Jain
o ©

* ) Distance between
S

Total distance

Delta

X o v

10. Name the
11. Click o

Mastercam Lesson-9-29
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TOOLPATH TASK 2:
DEFINE THE ROUGH STOCK USING STOCK SETUP

1. Fitto screen @

2. Select the plus in front of Properties to expand the Toolpaths Group Properties. Alt-O will
Show/hide Operations Manager pane.

Toolpaths | Solids | Art
% LhEE®ciT

8~@|vaG2 %
=] == Machine Group-1

-1l Properties - GENERIC HAAS
=88 Toolpath Group-1

r window.
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4. Change the parameters to match the Stock Setup screenshot below:
2 Zzerois at the top of the part.

“achine Group properses . =
Files | Tool Settings | Stock Setup |Safety Zone|

Stock View

Shape I

(@ Rectangular () salid m
(©) Cylindrical ©)File | v ‘ @

Axis
\ @x Oy Oz

¥ Display v /1\ «
[V|Fitscreen 2.5 —pp 25 4625 4+—— 4625

g
.
© Wire frame P A ~..
) Solid P e ~.
A ~ o
< AP
Stock Origin ".f"c-., _>¢,_J 11
nview SN he e e e
coordinates . M - 3
~
x 00 *.1." *
v 1% e—— 125
z o0
All Sufaces All Solids

["]Use Machine Tree

meters to match the Tool S so
llow the instructions b&

To change the M

Toobalh Corf Aluminium 606%pi ect button
Azsign tool numbers sequentially tt.

’ f duplicate tool numbers e Ings page.
O . peck. coolant

when entering a . ialog bOX Open

Feedrate

aults with modal values
Retract rate

height
Plunge rate

Default Materials list select
D“di“”eed“’ ; IUM inch -6061 and then

(L]

Material
ALUMINUM inch - BOE1 k/

9. Select the OK button again to complete this Stock Setup function.
10. Change the view to Isometric.
11. Fit to Screen.
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Your part should look similar to the screen shot below. With X0 YO at the middle left side and Z
zero at the top of the part.

Surface roughing toolpaths typically use larger
tools, multiple stepovers, and multiple step
downs to quickly remove larger volumes of
stock and leave an even amount of stock for
finishing.

The roughing toolpaths you choose for your
part depend on the shape of the part, shape of
the stock, and machining situation. Mastercam
provides several roughing strategies.

TOOLPATH TASK 3:
ROUGH THE POCKET USING'SURFACE POCKET

< Inthis task you will use a.0.5 diameter bull end mill with a 0.125 corner radius to rough out
the pocket.

=

From the menu bar select. Toolpaths>Surface Rough>Pocket...
2. When promptedto Enter new NC name ensure Mill-LESSON-9 is entered and then'select

the OK button .

3. You arefirst proampted to Select Drive surfaces, select the All button on‘the General
Selection ribbon'bar as shown below;

47 The'Select All dialog bex.appears onthe screen.
Click on the OK icon to complete and exit this feature.

Select the Containment button from the Toolpath/surface selection dialog box.

5
6. To move onto the next step you now need to pick the'End Selection icon .
7

Tonlpathfsurface selection (X Use this dialog box to select.alhthe geometry needed for a surface
Crive £ tOOlpath
|
0 Each _surfa_ce toolpathirequires dr_ive geometry selected from the
graphics windew or from a CAD file.

Check

Containmernt /
o
Enitry paint

(s ][ ®]
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8. On the screen you will now see the Chaining dialog box with Chain set and in the graphics
screen a prompt to Chain 2D tool containment boundary #1. Ensure the C-plane radio
button is activated. Now select the line as shown below:

kic haining,

(F] ®

(&) Cplane ) 30

Dva

(@ ][==)
[T

ccessfully chained select the OK button .

2Xit the Toolpath/surface selection dialog b
oolpath param s page select the Select li

9. After the boundary

10. Select the OK butto
11. In the lower le
button. Disable Fi
12. Use the slide on the right of this dialog bo
bull end mill a 0.125 corner radi

0 &

A Tool Select -\mcamx3\MILLATOOLSAMILL _INCH.

& A
B pl
’ | ame ia X ¥ #Flutes | Type Fad. N
7A1EBULL ENDMILL 0.0625 RaD 0.0625 08 Endmill3 Bul‘mer
7AEBULL ENDMILL 0,125 RaD 08 Endmill3 Bull ™ Can

1/2BULLENDMILL 0.0313RAD 05 00325 1.0 Endmil3Bul o
142 BULL ENDMILL 0.0625 R Endmil3 Buld” Come -

1/2 BULL ENDMILL 0,125 0,125 Erdmil3 Bul  Comer
5/8BULL ENDMILL L.033RAD O 0.03125 . Endmi Corner [ Fikeer Active
281 5/8BULL ENDMILL 0.06 0.0625 15 i omer 338 of 338 tools
0125 15
0.25 15
0.03125

croll down and locate dia r
: end mill by picking,a along its

3

W

I N Y - SR Y

utton to 8 e selection of this tool.

13. Select the
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14. Make changes to the Toolpath parameters page as shown below. Set coolant on.

-
Surface Rough Pocket

X

Toolpath p ‘ Surface p " Rough p " Pocket p ‘
# Tool Name Dia.  Corrad. Length
@1 1/2BULLENDMIL. D05 0125 1.0

i| i

Tool name; | 1/2 BULL ENDMILL 0125 RAD

Len. offset: |1

Tool #:

Dia. offset: |1

Heatttl |
05

Tool di:
/

Corner radius: |0.125

Caalant... [*] Spindle direction

Feed rate: Spindle speed:
Flunge rate:

[] Force taal change

2500

Retract rate:

A AL

50.0

Fiapid retract

I =

Comment

"\

Select library tool...

Right-click for optians

) Tool filter

Axiz Combo's [Default (1))

[ To batch

Misc values
Home pos... ]

O Refpoint

Canned text...

(*) &bsolute
Use clearance only at ta
start and end of opeg

O Incremental

Tool Containme
Specify the behavi th
containment ry.
In
I e this

ensate to Outside

w the entire tool to exit the
boundary but keep the tool edge
in contact with the boundary.
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16. Select the Rough Parameters page and make changes to this page as shown below:

. || Tolerance selection will vary
Todlpath parameters | Surface parameters | Rough p Packet paramet based on the tOOIpath type
Entry options (rOUghlng, Seml-flnISh, or
_Tn al tolerance: — | 0.001 oo o o
(Tl orce | finishing), tolerances of final
Vet | 1 [ Use ety poim part, surface finish required,
[] Plunge outside containment boundary etC
(&) Climb () Corventional [ tiign plunge entries for start holes .
For the purposes of this
tutorial, we will use .001 for
both roughing and finishing to
find a balance between
accuracy and calculation time.
| Cut depths. . ] [ Gap sethings... ] [Advancad settings...

Typical tolerance ranges are
from .0001 to .001.

17. Select the Cuts«depths button make the necessary changes.
Cut depths specify the placement
of Z-axis cuts for all rough surface

Cut Depths

' G Qe toolpaths and for finish contour
Abgolute depths ) 4 Incremental depths U Y tOOIpathS
Keeptop cut at max. stepdown_ Incremental Cut depthS
& A "GEER" i Incrementalhcut depths are
i o Adiustment o othencuts (001 measured fromsthe top and bottom
‘ . [] Awto-detect flats when processing) I of the pal"t for most TOUgh surface
— toolpathsiand for finish contour

.
ﬂ‘ | _ L/ || toolpaths.

| Keep top cut at max stepdown
Available only for rough pocket

[Mate: drive stock iz included in adjugtment. | ’ tOOIpathS' Forces the tOOI to make
' " " the first cutting pass at the max
cut depth instead of the top of the

Relative to 'T_i v Q// “ L ? I part.

&

IREE i o |

18. Select the OK button to'ecomplete this feature.
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19. Select the Entry/Helix button make the necessary changes.

IrHeli:ouFRamp Parameters |X| Helix/ _Ram p
o R Use this to add a ramp entry move
to the pocket roughing operation.
Miimm e (500 [z e ey You can add either a helix or a
Masimum adiss: (900 |x ramp entry, but not both. To
D [ Follow boundary switch between ramp or helical
R ST entry, just select the other tab and
5 . 20 iHlength erczeds: 100 enter the desired entry
i e : dimensions.
ry atternpts fail
Output arc moves @ Plunge O Skip . i
B Save skipped boundary The helix/ramp options are off by
s default. If no helix/ramp options
fikry reed rate
Center on entry paint () Plungerate (%) Feed rate are Setv MaStercam plunges the
tool to the pocket depth at the
start of the toolpath.

20. Select the OK butto r.-
21. Select the Pocket p @

Spiral  Parallel Spiral,
Clean Corners

Minimize: tool burial

Spiral inside to outside

Overnide Feed Speed

Feed rate
Spindle speed D

Lead indout... IF]

Spacing
0o

Spring passes

Finish containment boundary

22. Select the OK butto
23. It may take a while fo

parameters.
) create the toolpath.
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24. The screen should look like the image below:

z2
kv
X 0:4592
Gview:ISD WCS:TOP. T/Cplane:TOP Inch

A EA

TOOLPATH TASK 4:
FINISH THE POCKET USING SURFACE HIGH SPEED WATERLINE

>
=

NP

In this task you will use,a 0.5 diameter Ball end mill to finish the pocket.

The rough parallel toolpath removes stock quickly using multiple constant Z depth. Surface
High Speed Waterline also works at constant Z depth and stepsidown with cuts directly on
the surface.

From the menu bar, select Toolpaths>Surface'High Speed>Waterline...
If you encounter the “New 3D Advanced Toolpath Refinement Feature!” dialog box
activate, the radio button for “I’ve tried this feature/and want to keep it to use. Do not

show me this dialog again.” Then Click enithe OK icon to complete and exit this
feature.

You are first prompted to Select‘Drive surfaces, select the All button on the General
Selection ribbon bar as.shown below:

[ =k | [¥n, ﬂ_ﬂ " W j 2@ @ ‘

No g &

The Select All dialog box appears on the screen.
Click on the OK icon to complete and exit this feature.

To move onto the next step you now need to pick the End Selection icon :
Select the Containment button from the Toolpath/surface selection dialog box.
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8. On the screen you will now see the Chaining dialog box with Chain set and in the graphics
screen a prompt to Chain 2D tool containment boundary #1. Ensure the C-plane radio
button is activated. Now select the line as shown below:

(F] ®

(&) Cplane ) 30

[lnside o Clwa
(D] ==
(T

9. After the boundary

ccessfully chained select the OK button .

Xit the Toolpath/surface selection dialog b(’
o button, and the Waterline a

- Mise Values
[ iz Contral

& ] | ]

\

I
e

Scallop Harizontal &rea

&

Radizl

[uick View Settings

Tool Diameter 0.5
Corner Radius  0.25
Feed Rate 15
Spindle Speed 2500
Coolant On
ToolLength 3
Length Offset 2
Diameter Off... 2
CPlane / TP, TOP

Axis Combin...  Default[1]

Formula File  Default Formula

imnate start point

= edited
& =disabled

(v][%] & [2]
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12. Select the Tool selection page, then Select library tool... button.

13. Select the Filter button on the right side of the Tool selection dialog box.
14. Select the None button in the Tool Types section.

15. Click on the Endmill2 Sphere type icon as shown in the picture (1) below:
16. Select the drop down arrow in the Tool diameter (2) field and set it to Equal.
17. Input the tool diameter (3) as 0.5.

Tool List Filten

Tool Types / 1 Tool Diameter 2 3
Equal | |05 f

Tool Material

| %@ vjm
= _ Fiadius Type
ﬂ ! Mone Cormer Full

HSS Ceramic
User Def 1
User Def 2

NaRdiLE
T

Operation maszking

=

Mo operation masking

Reset al

Mone ] [ Copy job setup matl J

(v I[%][ 2]

\TOOLSYMI CH.TOOL

Cor. rad. Leng! Flutes
1.

20. Select the OK b@ to complete the sele

AN
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21. Make changes to the Tool page as shown below:

IrSurface High Speed Toolpaths - Waterline
VIO had BT [

Toolpath Type
Il T ool Tool diameter:

- Holder ToolName  Dia.  Cor rad.  Length  #
.05
1/2BUL. 05 0125 10 4 Comenredus: 025 |
& Cul Patameters 1/2B4L. 05 025 1.0 4
@ Rest Material Toclname: | 1/2 BALL ENDMILL \

- Trangitions
.- Steep 4 Shallow Tool number: D Length offsst: |2
Linking Parameters
Head number: EI Diameter offsst:

- Arc Filker / Tolerance
Planes [WCS)

Coolant e
Canned Text

- Mg Values )
= Az Control b Sl et
< |3 Feed rate Spindle spead: | 2500
< | >
ick. Wiew Sett — — -|0.0015 327.2251
EMEVE SEITE: Right-click for options FPT' St

Tool TA2BALLEN

Tool Diameter 0.5
Egromerlgrgslue; 0.25 Select library tool [ Fiter ative:

>

o,

P =

<

Retract rate: | 50.0

Plunge rate; |15.

FesdRate 64176 [ Farse tool change Rapid Retract
Spindle Speed 1063 Tool inspection / change

Coalant On o " a Comment

ToolLength 3

Length Offset 2

Diarneter Off... 2

CPlane / TP... TOF

Farmula File  Default Formula
Auiz Combin...  Default [1]

= edited
& =disabled

(vI[%][@][ 2]

22. Select the Cut Parameters,page and make changes to this page as shown below:
 Surface High Speed Toolpaths - Waterline X M The Add cuts
selection allows the
user to add cuts in
shallow areas to
decrease the size
of surface scallops.

Toolpath Type
Toal
- Haolder

Cutting method

tepdawn

Stepdown _b m

Add cuts

< Rest Material
- Transitions.

- Steep # Shallow
Linking Parameters Min stepdown
Max profile
-+ Filter / Tolerance stepover
Flanes wC5)
Coolant e 7
Carined Text Dlsme
Mige Values
A Cantrol

The programmer

should consider the

tool corner radius,
surface shape, and
operation type
(rough, semi-finish,
finish) when
making selections

u Tip
oh wally her‘e .

=
<

(uick View Settings

Tool 1/2BALLEN..
Tool Diameter 0.5

Corner Radius  0.25

Feed Rate 15

Spindle Speed 2500

() Center O Dutside

Coolant On W N|

[ool LheB%th g = Stock to leave
ength Offset Add offset distance to tool radiug on flaars

Diarneter Off... 2

CPlane / TP... TOF i -
Farmula File  Default Formula Total offset istance v
Auiz Combin...  Default [1]

S D 4
v ][ %]

[

? )
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23. Select the Arc Filter / Tolerance page,
24. Set the Total tolerance.

Total tolerance 0.00m Refine toolpath

25. Select the Refine Toolpath button and make changes to this page as shown below:

14l |Refine Toolpath

Refine toolpath allows the user to
make selections for toolpath

-
Refine Toolpath

tdy preferences are:

| 5o |- Miinal calculation tolerance, arc fi!tering
'W) ~Normal - Nomal and smoothness. The beginner
- Long - o programmer can simply adju
NE program Calculation the sliders in the prefereng
el fime section at the top.4Adval
Tolerances Distribution umsaér:lsjac”aynl:]ntar']ke s- 0

Tolerances
the program

Z Smoothing
tolerance tolerance

0.000334

iltering Settings
r creating arcs and
Segment Length 0.04 i sections of linear

. ) Shift points randamly alang tool
Mikirurn arc radius

the code in varied ways in order
to present it to the CNC controller
in the preferred way.

[ Mirimize rurmber of

b awimum arc radivs

[ Present arcs as line seame
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28. It may take a while for Mastercam to create the toolpath. Mastercam’s multi-threading
functionality will calculate the toolpath while you continue to work. The green spool of
thread indicates threading is active.

Ell Z- Surface High Speed (Waterling) - [WCS: TOP] - [Tplane: TOR]

Al [] Parameters

F ----- a #7 - 0,5000 ENMDMILLZ SPHERE - 17 BALL EMDMILL
L-T-.II EeOmetry -

B Toolpath - 0.0K - MILL-LESSON-9.NC - Program # 9

29. If threading is not active, you can turn it on by selecting Settings>Configuration... then
making the selection indicated below on the Toolpaths tab.

- Start / Exit General zettings

- Tolerances [] Suppress associativity warming messages

8 Toolpaths Uze exizting tools when importing operations
- Toalpath Manager Display s
Merify Interface
-~ wire Backplot

intersections
ST defaults

z
Y

3
ﬂ;wuso WCS:TOP  1/Cplane:TOP
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TOOLPATH TASK 5:
VERIFY THE TOOLPATH

1. Inthe Toolpath Manager pick all the operations to verify by picking the Select All icon ﬂ
2. Select the Verify selected operations button circled below:

Toolpaths | Solids | Art

%% % S@w

3. Adjust the Verify speed to fast.
ol

4. Select the Play button to verify the toalpath. If it is taking too long to verify the toolpath click
on the Stop button and go to step 5«
5. Select the fast forward button,to speed up the verification of the toolpaths.

e

6. Select the OK button to exit Verify.
7. Save the UPDATED MCX file
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TOOLPATH TASK 6:
POST AND CREATE THE CNC CODE FILE

1. Ensure all the operations are selected by picking the Select All icon from the Toolpath
manager.

Toolpaths | Solids | At |

W EPa®

2. Select the Post selected operations button from the Toolpath manager.
Please Note: If you cannot see G1 click on the right pane of the Toolpath manger window and
expand the window to the right.

Toolpaths | Solids | At |

| ¥ % %% S0E)%

3. Inthe Post processing w \ the necessary changes as shown below:

Post processing

Active post; Select Post

[GENERIT HEAS 4 MILLFST
[ Outpuat MC3 file descriptor

ML file
() Ovenwite

Output Tplanes
Telative bo WS

File name:

Save as type:

Recent Folders:

raeaka)

6. Select the Save button.
8. The CNC code file opens up in the default editor:

9. Select the in the top right corner to exit the CNC editor.
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This completes Mill-Lesson-9.

MILL-LESSON-9 EXERCISE
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