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Toolpath Creation
TASK 5:
DEFINING THE ROUGH STOCK USING STOCK SETUP

1. Click on the Mastercam Toolpath Manager tab as shown below.

e
Trim Convert O?S{Et EE
Entities Entities Entities E

Sketch ~ Smart

@
Dirnerﬁionm'm'
O

U D EPc1B|d
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Properties - Mill Default
Toolpath Group-1

L
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=1l Properties - Mill Defaull
¢ L-I3 Files
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4. Click on Bounding box to set the Stock sizes.
[ Machine Group Propertics BRI

Files | Tool Settings | Stock Setup | Safety Zone

Stock View

MASTERCAM TOP

Shape

@ Rectangular ) Salid

() Cylindrical () File [ 7 ]
Axis
@x

Dy ©z

Display

(@) Wire frame
() sclid

Stock Crigin
In view
coordinates

x 00
v 00
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6. Click the box beside Display to turn on the Stock Setup display. Note the Y, X and Z
coordinates are filled in as well as the Stock Origin coordinates.

Tool Settings | Stock Setup | Safety Zone

Stock View

MASTERCAM TOP

Shape

(@) Rectangular () Solid

() Cylindrical ©File  |4Axis-Lesson1STL
Axis
@x @y Oz

E Display

@) Wire frame

() solid

Stock Origin

In view
coordinates
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7. Select the Tool Settings tab and change the parameters to match the Tool Settings
screenshot below.

Machine Group Properties ‘X‘

Files | Tool Settings | Stock Setup | Safety Zone|

Feed Caloulation \ Taolpath Configuration

@) From tool Azsign tool numbers sequentially
) From material \‘ Wwarn of duplicate tool numbers
) From defaults [] Use taal's step, peck, coalant

. Search tool library when entering a
O User defined ] b

Spindle speed 0.01
Foed ot 50000 Advanced options

Overide defaults with modal values
Fietract rate 4

H i
Clearance height
Plunge rate i
Rietract height
[ Adiust feed on arc move Feed plane
Minimum arc feed
Sequence #

Start

Increment

I sterial

ALUMINUM inch - G051

ath directory C:\Users\Duane\Docun CamforSWxB\MILLYNCY

Machine - Toclpath Copy

Edit

Description

Tool Library

CA\Users\Public\Documents\shared MCan

10. Select the OK button K
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TASK 6:
DRILL THE 4 X .125” DIAMETER HOLES

< Inthis task you will drill the four .125” diameter holes through the part with a center cutting

two flute end mill that is .125 “ diameter.

1. From the menu bar click on the Mastercam Tab as shown below.

&SOUDWORKS Fle Edt View Insart Took
|

—:umunheOID
1

v hiEPR o
fERval $(%

QA g|leam@P -G 2 -

3D Roughing  Finishing 2 Feature-Based 2D 2D
View Multi-Axis -
Manager HighSpe... Toolpaths Toolpaths Toolpaths Toolpaths  HighSpe... Toolpaths

[y
MASTERCAM

Check offsets

CF
EOMT

Aftributes

Camment

Waork Offset# -

1

Set current view and arigin

Qrigin (in view coordinates)

[¥]Enahle origin

w 0.0

Y 0.0 @
0.25 —p2 P2

Associative

-~

4. Click on the OK button in the View Manager window.
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‘R
5. Change the Graphics View to Front by pressing the @%R@S *

space bar and the Orientation window will appear. Click +

Front (Ctrl+1)

on Front. |I n

Rotates and zooms the
model to the front view
orientation.

6. Position the cursor in the Mastercam Toolpath Manager and right click the mouse
button. A new window will appear as shown below:

LD

Mill toolpaths
Lathe toolpaths
Edit selected operations

View Groups bt | Feature-Based
B . he  Toopaths  Hghd
L Mastercamxf
Paste
Delete
oolpaths Undelete
Expand
LAk B

[P——i]H
. oy
i

o operations

8. The Poi r window appears.

¢
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9. Select the 4 holes in the order shown below by clicking on the edge of each hole. Note the 4

edges listed in the Point Manager (5).

10. Click OK in the Point Manager window.
QAN @E D & - B B E &R

Lt [ e | [ |

ame”input Mill-Lesson-4 as shown below and

O
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2 After selecting the OK button, you are confronted with the Drill Toolpath Type page. The
first task here will be to select a .125” diameter end mill.

12. Ensure the Toolpath Type is set to Drill as shown below and then select Tool from the list
on the left.

M 2D Toolpaths - Drill/Circles Simple drill - no peck

" HH

‘/
o Tool
oo Halder . @ l'+ g
Paint geametny
Cut Parameters Ercle Mil Pt Heil Bare 4
Linking Parameters

L
Planes (5] 3 | e geomehy

- Canned Text Thread Mil [4]

e Misc Values
= Az Control

Auis Combination
v Flotary xis Control

Quick View Settings

Tool 1/8DRILL
Tool Diameter 0125
Comer Radius
Feed Fate 410728
Spindle Speed 2139

=}

Coolant Off
ToolLength 0O
Length Offset 4
Diamneter Off.. 4

CPlane /TP... TOP
Axiz Combin...  Default [1)
Tip comp aff

v = edied
@ = disabled

Tool dia:

Dia.

Caor. rad. | Length!

Cormer radius:

Linking Parameters

lanes [WICS)
- Coolant

- Canned Text

- Mise: Yalues

Spindle direction: | Cw/

te (4.107264 Spindie speed: | 2133

SFM  59.9335

Guick Yiew Settings

EE:D\amete. J:gSHILL lunge rate: Retract rate: | 4107264
i elect library tool.
E:;n;}%i;dlus E'II]?ZE 4 [ Force tool changs Rapid Retract
Spindle Speed 2139
Coolant [ali3 Comment
ToolLength 0
Length Offset 1
Diameter Off... 1
CPlane / TP... TOF
Axis Combin..  Default (1) [ Tobatch
Tip comp aif
«  =edied
2 =disabled
(v][(%] & [?2]
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14. On the right hand side of the Tool Selection dialog box remove the green check mark from
the Filter Active to review all the tools.

Ciusers\publicidocum...\Millinch Tooldb
# Assembly Name  Tool Name HolderName Dis. Cortad. Length #Flutes Ra. Type -

B - TJBCEN. - 0. 00 20 2 No.. Ce El
w2 - 1J4CEN. - 025 0.0 20 2 No.. Ce
W3 - 12 CEN.. - 05 00 20 2 Na.. Ce
0o - 1/8SPO. - 0. 00 20 2 No.. Sp
W5 - 14sPO. - 025 00 20 2 No.. Sp
0 5 - 1/2 5PO - 05 00 20 2 Mo.. Sp. Lyl |Filter Active
w7 - 1/64DRL. - 0. 0.0 w2 Ne.. Dl ] 967 0f 367 toals
' - NO.78D.. - 0. 00 02 Ne.. Dl
wos - ND.77D.. - 0. 00 10 e Na.. Dl o

ispley mode
W - NO.78D.. - 0.0z 00 102 Na.. Dl ® -
won - NO.75D.. - 0. 00 102 Na.. Dl [
W - NO.74D.. - 0. 00 102 Na.. Dl
w3 - NO.73D.. - 0. 00 102 Na.. Dl O
W - NO.72D. - 0. 00 10 e Na.. Dl
Wos - NO.71D.. - 0. 00 02 Ne.. Dl
Woos - NO.70D.. - 0. 00 02 Ne.. Dl
W - ND.B3D.. - 0. 00 102 Na.. Dl
woos - NO.B3D.. - 0. 00 102 Na.. Dl o 4 »® 7

15. Use the slider bar on the right of this dialog box to scroll down and locate a .125” diameter
flat end mill.

16. Select the .125” diameter flat e
shown below:

y picking anywhere along the .125 end mill row, as

CADocuments .. A\MILL_IMCH. TOOLS-5 =
# Tool Mame Dia. Type Rad. Type

¥ o 1-3/4-5 TAPRH 1.755 2 Tap RH Mone

¥ o 2INCH-4.5 TAPRH 2 X ! TapRH Mone

¥ 29 1/32 FLAT ENDMILL : . Endmilll Flat ~ Mone

¥ 20 1/16 FLAT ENDMILL . 0F . Endmilll Flat ~ Mone

] 3432 FLAT ENDMILI : Endmilll Flat /
. 1/8 FLAT ENDMILL 2! L I 4 ane

) b ) . Endrmilll Flat

L 18 ) 0. Endmillt Fla >

¥ % . . :

A\

g box, click on th ider een the
below, hold the left e on down and

*

L0625
0.03375
0.125 0.0

015625, 00

17. Select the OK button e selection of this tool.
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18. Make changes to the Tool parameter page as shown below:

B 2D Toolpaths - Drill/Circles Simple drill - no peck

Y HW

Toolpath Type

Tool Mame Dia. Car. rad.
T/8 FLAT ENDMILL 0125 oo

Holder Length

0375

=

Cut Parameters
Linking Parameters

Planes MCS)
Coalant
Carned Text
Mizc Yalues

Ais Control
- Axiz Combination
-------- Riotary iz Control

E2] i} } =

Select library toal...

Quick iew Settings

Tool 1/8FLAT EN. .
Todl Diameter 0125
Comer Radius 0

Feed Rate E.16039
Spindle Speed 4278
Coalant Off

Tool Length  2.25
Length Offset 1
Diameter OFf... 1

CPlane / TP TOP

Awis Combin...  Default (1]
Tip comp arf

Right-click for options

[CIFilter Active

[1To batch

+ = edited
2 = disabled

Tool dia:

Comer radius:

Tool hame: | 18 FLAT ENDMILL

Tool #:

Head #

]
L1

Len. offset:

Dia. offset:

Feed rate

[ Force tool change

Spindle direction:
Spindle speed:

SFM

Retract rate:

Rapid Retract

Comment

e list on the left

Tt peck

Subseguent peck

Auis Combination
Rotary Auxis Control

Quick View Settings

Tool Beter H

Tool Diameter 0125
Corner Radiug
Feed Rate
Spindle Speed
Coolant

Tool Length
Length Offset
Diameter OFf
CPlane / TP..
Axiz Combin..  Default 1)
Tip comp aff

Farameter H2

Parameter B3

Parameter B4

Farameter HE

v = edied
2 = disabled
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20. Select Linking Parameters from the list on the left and make changes to this page as
shown below. Input the depth of -0.28 and the other values as shown below. Note all the
values are set to Absolute.

M 2D Toolpaths - Drill/Circles Simple drill - no peck

" HHE

\
o Toolpath Type

(&) Absolute () Incremental
Use clearance only at the

/ start and end of operation

Huolder L

- Cut Parameters
SRRVl L irking Parameters

- Planes [w/CS)
- Coolant
v Catined Text
Misc Values
= Az Control
Auis Combination
v Flotary xis Control

(%) Absolute () Incremental

Quick View Settings

Tool 1/8FLAT EN...
Tool Diameter 0125

Comer Radius 0

Feed Rate E1603

Spindle Speed 4278

Coolant Off

ToolLength 225

Length Offset 1
Diarneter OFf 1

CPlane / TP... TOP

Ayiz Combin...  Default [1]
Tip comp aff

Incremerital

= edied
2 = disabled

vi[®]) @] ?]

ers to expand the list m\p

*

21. Select th of Linking Par

arameters
Lirking Parameters
2% Tip Comp
L Home / Ref,

22.Ensure Ti ctivated as sho Tip Comp box is empty. The red

. . L bled
circula de this option is dis i

= SR
il

------------- Cut Pararneters
=~ Linking Parameters | diarmeter, 0,125
°

- Home / Ref. Paints

Ereakthrough

| amaourt

0.m
Planes MWCS)
Coolant

Canned Text

Misc W alues

Axis Control

- Ais Combination

- Ruotary &xiz Contral I— Tip angle 180.0

Tip length 0o
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23. Select Coolant from the list on the left. Open up the drop down menu for Flood and set it to
On.

M 2D Toolpaths - DrilliCircles Simple drill - no peck

Y Hl

Toolpath Type
~ov Tool
e Holder
e Cut Parameters
=+ Linking Parameters

& Tip Comp
Home / Ref. Paints Flood On >
HMist [ulij
Thiu-taol ot
o Mg Values Custorn option 1

= Az Cantrol

....... Axis Combination Custom option 2

------- Rotary Axis Cantrol Custom option 3

Custorm option 4

[uick View Settings
Cugtom option 5

Tool 1/8FLAT EN...

Tool Diameter 0125 Custom option &
Corner Radius 0

Feed FRate T Custom op|

Spindle Speed 5000
Coolant On
ToolLength 225
Length Offset 1
Diarneter OFf... 1

CPlane / TP.. TOP

Auiz Combin...  Default [1]
Tip comp aff

w = edied
2 =disabled

(v][%][&@][ 2]

— < ¢

24. Select the.OK button_#_hto complete thisffunction.
25. Your part sho ook'like the screenshot belo

p__N
Features | Sketch | Evaltg RimXpert POffice Products | Mastel a m
¥y A

B @M

® |4
i E
& Group-1
perties - GENERIC HAAS
Files
¥ Tool settings
O Stock setup
ﬂl Safety zone
82 Toolpath Group-1
A% 1 - Drill/Counterbor:
D Parameters
¥ #1-0.1250 ENDI

B Geometry - (.
= Toolpath -
.+ Coolant.-
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TASK 7:
MACHINE THE CONTOUR.

2 In this task you machine the contour with a .5” diameter 2 flute end mill.
<2 Initially you will machine the contour in one cut at a depth of -.125” and then later in this
Lesson add roughing and finishing cuts using Depth of Cuts and Multi Passes.

1. Change the view to Trimetric by pressing the space bar and then Clicking on Trimetric

2. Right click the mouse button in the Toolpath Manager and select Mill toolpaths>Contour.

T R
s T e IR " ¥ & % ¥
LA A e toolpaths @B - | T 3D Roughing  Finishing ‘ MultiAxis ‘ Feature-Based 2D 2D Point/(
@ Editselected operations  » | ™ " ™ w Manager  Hiahspe Tooinaths Tonkath Toolnaths  HiohSne  Toolnaths  Tooln
View Groups » s | FeatureBased 2D 2D Pont/Crck Mill toclpaths 4 New
wanager o puns | ¢ ) : “gh?pe " - " i Lathe toolpaths » Contour
e . .
] [Fiodis] Mastercamis [ | Eficsaizlgrentime ey k
BT — Groups 4 Pocket
elpte Undelete o Face ]
we Y oo Copy 2D High Speed ’
Collapse
8=  pocie. Paste Surface rough 3
Efimed  Select Delete Surface finish r
o I » .
~g Undelete Surface high speed toolpath 4
::; Import.. Multiaxis.
[f eoot Expand -
--SE‘ Display options... Collapse FBM Drill
Setup sheet.. Dac file.. FBM Mill
Tool list..
S Selgt Stock Model
sort ' View Stock Model Compare
Import... Stock Model Export to STL
Eipwii Circle toolpaths 4
Display options. Transform
Setup sheef Manual entry
Tool list Trim

to click on 2D To ths tour
ote, the Mastercam al eds to be

l-Lesson-4-solidworks *

e
Point/Circle
Toolpaths

Eﬁ"j Toolpath Transform

Mu Iﬁ-Ax'E
Toolpaths

Toolpath Trim |

Manual Entry

Contour Toolpaths —
|- - @

Pocket Toolpaths
Facing Toolpaths

-

EWEn

Toolpaths Slotmill Toolpaths

% Dk EPo |}

A e (| - s T A | o
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4. The Chain Manager window will be displayed. Click on the top Edge of the Contour as
shown below — Be sure that you click on the Edge and NOT the Face. Edge<1> will be
displayed in the Chain Manager window.

Correct Incorrect

[ Features | Sketch | Evaluate [ DimXpert | Office Products | MastercamX6
E o v E

S T EERY PR R Y R

0 Es & 2

Propagate alang tangent edges

Outer loop only o faces

5. Click on the Propogate alo
Manager window as shown be

|| Propagate along tangent
[ outer loop only on face:
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Click on the Chains tab in the Chain Manager window and click on Chain#1.
Your graphics screen should look like the screenshot below, with the arrow pointing to the

right and up, i

The material for this part is aluminium so to attain a good finish when contouring climb

=1 in a clockwise direction.

milling should be employed.

QRN @ J -0 M &

- Mill-Lesson-4-solicw...

a
X
v 2

&

Chaining

W'is not pointing to the'f e arrg
shown abo
P click the Offset icon @

e arrow is not poi Qto C
ong the outside of the ur a
successfully chained Qe button at the top of the

ure the cutter will t

direction. This will
e inside of the
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11. Ensure the Toolpath Type is set to Contour as shown below and then select Tool from the
list on the left.

Bl 2D Toolpaths - Contour

Y HA

Holder

Cut Parameters Packet Facing Slat kil M

<& Depth Cuts
Lead In/Out
& Break Through
- Mulli Passes
- Tabs
Linking Parameters
- Home / Rel. Points

E m Chain geametry

A Filter / Tolerance
Planes [WCS)

Coolant |
< il | ]

Guick Yiew Settings

Todl 1/2 FLAT EN..
Tool Diameter 0.5

Corner Radius 0

Feed Rate E4176

Spindle Speed 1069

Coalant Off
ToolLength 0
Length Offzet 2
Diameter Off... 2

CPlane / TP.. TOP
Awis Combin...  Default (1]

«  =edied
2 =disabled

# Tool Mame Dia.
@ 1/8FLAT ENDMILL 012

Tool #:
Headtt 1 €]

abs
g Parameters
Home / Rel. Points

Arc Filker / Tolerance

Planes [WCS]
Coolant i
= T | = Spindle speed
] 2|
Quick View Settings _ SFM | 133.9215

Right-click for optiohs

Tool
Toal Diameter
Cormer Radius

[ Filter Active

[ Rapid Retract

Feed Rate

Spindle Spesd 10689

Coalant Off

Toollength 0

Length Offset 2

Diameter Off... 2

CPlane / TP... TOF

Axiz Combin. . Default (1] [ Tabatch
«  =edied
& =digabled

VIR I[?]]
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13. Use the slider bar on the right of this dialog box to scroll down and locate a .5” diameter flat
end mill. Select the .5” diameter flat end mill by picking anywhere along the .5 end mill row,
as shown below:

CADacuments SWILL_INCH TONLS5
# Tool Hame

® 234 3/1GFLAT ENDMILL
¥ 25 1/4FLATENDMIL

¥ 236 5/AGFLAT ENDMILL
® 237 3/BFLAT ENDMILL

® 2@ 7/IGFLAT ENDMILL
2 /2 FLAT ENDMILL
¥ 0 5/AFLAT ENDMILL

# o 374 FLAT ENDMILL

® 242 F/EFLATENDMIL

¥ 243 1INCHFLAT ENDMILL

Dia. Corrad | Length #Flu.. Type
01875 oo 0.4375 4 Endmill1 Flat
0.zs oo 05 4 Endmill1 Flat
03125 oo 0.75 4 Endmilll Flat
0375 oo 0.75 4 Endmill1 Flat
0.4375 oo 0.e 4 Endmill1 Flat
0.0 .0 4 Endmill1 Flat
0625 oo 15 4 Endmilll Flat
075 oo 20 4 Endmill1 Flat
0.8 oo 20 4 Endmill1 Flat
1.0 oo 20 4 Endmill1 Flat

Rad.
MNone
Mane
None
None
Mone

Mane

None
MNone
Mare

>

Type

[

3

14. Select the OK button to complete the selection of this tool.
15. Make changes to the Tool page as shown below:

M 2D Toolpaths - Contour

LR

Toolpath Type

o |

Halder

Cut Parameters
<@ Depth Cuts
- Lead In/0ut
~ & Break Through
<@ Multi Passes
#- @ Tabs
=) Linking Parameters
: Home / Ref. Paints

Arc Filker / Tolerance
Planes [#CS]
Coolant

Todl 1/2F
Tool Diameter 0.5

Tool Name

#
& 1 1/BFLATEN
B 2 12FLaTENDMI

Dia.
125

Toolda [05 |
Correr radius:

Taol name: | 1/2 FLAT £

NDMILL

Tool #
Headtt0 |

Len. offset:

Dia. offset:

2

II

[ Filter

& toal change

Spindle direction:
Spindle speed:
SFM

Retract rate:

i
4500

E4176

w

Rapid Aetract

,‘00
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16. Select Cut Parameters from the list on the left and make changes to this page if required.
¥ W \

Toolpath Type .
Taal

Holder Compensation typs Computer -

{-@ Depth Cuts Compensation direction
e/ Lead In/Out

J 9
@20

@ Break Through m
|-@ MultiPasses 3 TR EE o ]

@ Tabs

Linking Parameters Opfimize cutter comp in control
L Home { Ret. Points Roll cutier
- ArcFilter f Tolerance 7] Infinite look ahead

Planes (WCS) [

im Internal comer 00

Cantour type 20 -

- Coolant -
Canned Text rounding radius
Mise Values

Max, depth variance [oos ]
1 Aivie Control = F

Quick View Setings

(@K}

Tool 1/2FLATEND..
Tool Diameter 0.5
Corner Radius 0

Feed Rate 64176 =

Spindle Speed 1063 T T |
pincle spee Stock to leawe onwalls ]

Coalant On

Tool Length 3 Stock to leave on floors
Length Oftset 2

Diameter Offset 2

« i »
' =edited

@ -disabled

-

v = ][& ] 2]

17. Select LeadIn/Out fro e left and make changes to this page.
YW \

Toolpath Type
- Toal

Holder [] Gouge check.

Overlap 00

(= Cut Parameters
i@ Depth Cuts “ nolicular (@) Tangent

|- Break Through
\-® Muli Passes

100.0 % 05

Ramp height IREgp Wi

A A

Radius Radius 1000 o

Sweap Sweep

Helix height Helix height

Use enry paint

Enter on first dep

pindle Speesd
Coolant
Toollength 3
Length Offsst 2
Diameter Offset 2

o =edited
&

= disabled
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18. Select Linking Parameters. Input the depth of -0.125 and the other values as shown
below. Note all the values are set to Absolute.

LAY =

- Toolpeth Type -
Tool m
- Halder

B Cut Parameters
@ Depth Cuts
v LeadInjOut
{-@ Break Through
e @ Multi Passes
@ Tahs
=09 L inking Pa rs
Home / Ret. Paints

i

ArcFilter { Talerance
Planes (WCS)
Coolant
Canned Text

o Misc Values

. Avis Cantnl

Quick Yiew Settings

Tool 1/2ZFLATEND.. »
Tool Diarmnetsr 05
Cormer Radivs 0

Feed Rt 64176 L
Spindle Speed 1069 i
Coolant on

Tool Length 3

Length Offsst 2

Diameter Offset 2

N T
« =edited

& =disabled

—
(@ Absolute (") Incremental

[¥]Use clearance anly atthe
startand end of operation

o [ e |

(@ Absalute () Incremental

19. Select Coolant fro

2D Toolpaths - Contour

Feecl plane. o1

(@ Absolute  (7) Incremental

Top of stack 00

(@ Absolute  ()Incremental

Carned Text
| il

Quick iew Settings

Tool 1/2 FLAT EM
Toal Diameter 0.5
Comer Radius 0

Feed Rate 10
Spindle Speed 4500
Coalant On
ToolLength 3
Length Offset 2
Diameter Off... 2

CPlane / TP... TOP
Ais Combin...  Default (1)

+ =edited
@ = disabled

Flond

Migt

Thrurtaal

Custom option 1

Custom option 4

Custom option 5

Custom option &

Custom option 7

¢

FAEAER

20. Select the OK button

plete this function
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TASK 8:
BACKPLOT THE TOOLPATH

2 In this task you will use Mastercam’s Backplot function to view the path the tools take to cut
this part.

< Backplot will enable us to review the cutting motions and identify any problem areas when
cutting the part.

2 When the toolpath is being Backplotted Mastercam displays the current X, Y, and Z
coordinates in the left side of the status bar at the lower left corner of the screen.

2 For more information on Backplot see the Tips and Techniques section on the
multimedia DVD supplied with this text.

78

1. To pick all the operations to backplot pick the Select All icon circled below:
Toolpaths |Sﬂ|id5 |

%N % EPR o1 B

[ Select all Dperationsi ® @ |

El--E_E Machine Group-1
E--.Ill. Properties - GENERIC HAAS 4

clicking on the Toopa&\Q

d operations icon wn X

*

g&n select Fit.

Isometric

3D View
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6. Activate the options shown below in the Visibility section of the Home tab.

Toolpath Stock
| [¥] Tool Initial Stock

Workpiece Fixtures
Visibility

7. Click on the Backplot tab at the top left of the screen.
ﬁ Home ] Backplot affm—

8. Activate the Both option in the Toolpath section of the Backplot tab.

Backplot L
L |

Trace Follow | Both

Toolpath

en now set the run Speed to slow by moving the slider

below. 0
toolpaths. \\

ill select the

9. In the lower right corne
bar pointer over to t

N

Backplot

@ stop Conditions « i @t
= v

¥ Coliision Checking ~

Multipie
Workpiece

310f31

Rapid Linear Mo

peration Nai Contour

eration Nui ID: 2 (2 of 2)

ool Number #2 - 1/2 FLAT ENJ
Tool Orientati 0.000; 0.000; 1.
Tool Position  -0.625; 2.500; 2.0

4 Toolpath Info
Feed length  15.048
FeedTime  1min 365
Min/MaxX  -1.875/ 1500
Min/Max Y -1.500 / 2.500
Min/MaxZ ~ -0.280 / 2.000
Rapid Length  18.495
Rapid Tme  2s
Total Length  33.543
Total Time  1min 38s

4 Verbose
Coolant On
Cutter Comp G40
G-Code G0

Spindle Speec 4500.000
XVZ Coordinat -0.625; 2.500; 2.0

e O00QO000 -
e
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TASK 9:
MODIFY THE CONTOUR TOOLPATH TO ADD ROUGHING CUTS AND
A FINISH PASS

< In this task you will use Mastercam’s Multi Passes and Depth of cuts to perform a
roughing and finishing operation for the contour toolpath.

2 Multi Passes will let the tool approach the part geometry at the cutting depth in steps
instead of cutting right to the part geometry.

< Depth of cuts can be used to set the number of depth cuts, you can enter a maximum
rough step and Mastercam divides the total depth into equal steps. Or you can enter the
exact number of finish steps and the size of each finish step. Mastercam never creates
unequal rough depth cuts.

< For more information on Multi Passes and Depth of cuts see the Tips and Techniques
section on the multimedia CD supplied with this text.

1. Inthe Toolpaths Manager click on the Parameters folder from the contour toolpath as
shown below:

Toolpaths |

% Hh i EPc1T|?
BEEval$|x

E--EE Machine Group-1
f-AlL Properties - GENE

=%:¢:4 Toolpath Grov
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2. Select Depth Cuts from the list on the left and make changes to this page as shown below:
B 2D Toolpaths - Contour |z|

YW

<o Toolpath Type (2]
o Taol

<o Holder /

t Parameters Depth cuts

B Cepth Cuts 4
Lead IndOut = Ma rough step: 0.0625

& Break Through

L@ Multi Passes -

G- Tabs # Finish cuts: D‘—
- Linking Parameters
b Finish step: -w
e fare Filter # Tolerance
woeeees Planes PWICS)

Keep tool down
we Coolant Depth cut arder
e Canned Test o
< i | [[] Subprogram OBy coriour OBy depth

Guick View Settings Absolute Incremental [] Tapered walls

Taol 1/2FLATEN.. T aper sngle:

EUUIDi;mzter 8.5
(v I[(®]J[Q][?
the Depth s dialog box ‘
ount of material removed in axis with each roug
f finish cuts for con
al amount of
inish cuts.
ount of materi ovedint axis with eac is number multiplied

Feed Rate 10
umber of finish pa: quals the total amount ock e finish passes.
ool Down:

Spindle Speed 4500
Coolant On
ToolLength 3

Length Offset 2
Diarneter Off... 2

CPlane / TP.. TOP

Awiz Combin...  Default (1)

+ = edited
2 =disabled

# Finish ¢

Sets t ish step

th. This number multip t
nu of finish cuts

ish passes. Settin

rmines if the too e etween multi p .
Depth cut order:
By pocket/contour
Performs all t ontour or region b oving to the next contour or region.
By depth

Creates de e same Ie@in e ur or region and then descends to the next

, efore as your final depth is -.125” you will perform
only two rough cuts. The and the second rough cut at -.125
Only one finish pass at the
The finish pass will only take p the final depth, this final cut will machine the .030” from
the contour that you set up using "Multi Passes.

In between passes the tool will be kept down.
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3. Select Multi Passes from the list on the left and make changes to this page as shown

below:
2D Toolpaths - Contour, |5|
L= Y)
4
o Toolpath Type A
e Toool il K
- Holder Multi Pagses
Rough
= Cut Parameters
: Depth Cuts Mumber
: Lead In/Out 3 .
L@ Break Thiough S
@ Tabs Firish
Linking Parameters a Nurmber
e A Filker # Tolerance g -_
pacing
o Planes WCS) m
e Conlant
e Canned Test | Machine finish passes at
] i =] (&) Final depth O &l depths

Quick Wiew Settings

Tool 1/2 FLAT EN
Toal Diameter 0.5

Comer Radius 0

Feed Rate 10
Spindle Speed 4500
Coalant On
ToolLength 3

Length Offset 2
Diameter Off... 2

CPlane / TP TOP

Aiiz Combin..  Default [1)

+ =edited
@ = disabled

Keep tool down

(v][%] & [2]

¢

es dialog box

In this exam
No roughi
Only one fi
While cutting
The finish pass

the final depth.
various depth
| take place at the

In between passes the tool t

pass at the fina th.
whatever the togl sh

astercam to crea
each cut.

&Q

tween multi passes.

etrac

” away from the contour.
de

4. After reviewing the value

to exit.

he Multi Passes dialog box select the OK button
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5. Select the Regenerate all dirty operations icon &‘ to remove the red X from the
contouring operation you have just edited. You need to update the toolpath with the new
parameters you have just input.

SIEIFE

[~

Toolpaths
%&IT»\EE.GIFI?
@EG el $ (5

E|== Machine Group-1
-1l Properties - GENERIC HAAS
El:: Toolpath Group-1

=-F 1 - DrillfCounterbore - [\

. FParameters

----- ¥ #1-0.1250 ENDMILL

----- B Geometry - (4) Point

.22 Toolpath - 5.2K - MIL

-.* Coolant... - On

=F -d 2 - Contour (2D) - [WCS

. FParameters

----- ¥ #2-0.5000 ENDMII
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TASK 10:
VERIFY THE TOOLPATH

2 Mastercam's Verify utility allows you to use solid models to simulate the machining of a part
and shows collisions, if any exist.

< This allows you to identify and correct program errors before they reach the shop floor.

2 For more information on Verify see the Tips and Techniques section on the
multimedia DVD supplied with this text

1. Inthe Toolpaths Manager pick all the operations to verify by picking the Select All icon

v

2. Select the Verify selected operations icon shown below:
Toolpaths |5._-;.||d5|

vivf:l'i'»i'xIE.IGI'l'v

3. Maximize the Backplo uired.
4. At the top of the screen se ic icon and then select Fit.
‘.:’ @ @ Top {Art+

Isometric

tion of the Home

6. In the lower right the screen now set Spe
as shown below.

o slow by moving the slider

*

7. Now select the Play Sim ion b ilew the toolpaths.

000000
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8. After reviewing the two toolpaths the verified toolpaths should appear as in the picture
below.

9. Select the Close button "% in the top right hand corner to exit Verify.

Home ‘ erify > @
@ Step Conditions ~ [ Toolpath  [] Stock ) Top B

el Ed C:s\'onﬂiez\dngv I | [ Tool [C tnitial Stack I: (;L % E:H ® (3) Right

r
Tool Workpiece | Multiple
Workpi

Color . Tool Fit lsometric Collision Move
Loop | @ Material Cutting = | Components = | [] Workpiece [ Fixtures kpiece JFront + | Report  List
Playback Visibility Focus 3D View Show

4 Move Info
Move ID 55 of 55
Move Type  Rapid Linear Moy
Operation Nai Contour
Operation Nui ID: 2 (2 of 2)
Tool Number #2 - 1/2 FLAT EN
Tool Orientatir 0.000; 0.000; 1.00

Tool Position -0.625; 2.500; 2.
4 Toolpath Info
Feed Length  44.540
FeedTime  4min 31s
Min/Max X -1.875 /1.530
Min/MaxY  -1.530/2.530
Min/MaxZ  -0.280/ 2.000
Rapid Length 18.690
Repid Tme  2s
TotalLength  63.230
Total Time  4min 33s
4 Verbose

Coolant On
Cutter Comp G40
G-Code G0

Spindle Spesc 4500.000
XYZ Coordinal -0.625; 2.500; 2.

[LLIEREES Collision Report

\\\\\\\\\ 00
10. Save the updated M

,000
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TASK 11:
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

FACAA ST RO
@

2. Select the Post selected operations button from the Toolpath manager.
S 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

NC file:
Select this option to save the
group properties for the
groups or Mastercam file
the settings for each machir

Edit:
When checked, automatically launches the default text editor with the file displayed so that you
can review or modify it.

4. Select the OK button to continue.
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5. Ensure the same name as your Mastercam part file name is displayed in the NC File name
field as shown below:

File name: MILLLESSON-4 ~|

Save as type: | MC Files [*MC] l§|

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

() 03 b R MILL-LESSON-4.NCE Mastercam Edi

unctions > @
ol Insert Block Numbers ol Inset Block skip (3] send File N ‘ ’ N I‘ ‘ ’ N D
ks Remove Block Numbers oy Remove lock skip | [§] send
- o First Previous Next Last First Previous Next Last View
[ Remove Spaces 2 Remove Comments | §] Receive
Editing f» | Communications Syncs. Tools Multi-Stream
| MILL-LESSON-4NC X| -
% C

04( MILL-LESSON-4 )

( DATE=DD-MM-YY - 20-01-13 TIME=HH:MM - 12:29 )
( MCX FILE - G:\CAMINSTRUCTOR-IN-WORK\MASTERCAM-X7\MASTERCAMX7-MILL - LESSONS\MILL-LESSON-&\MILL-LESSON-4.MCX-7 )
( NC FILE - C:\USERS\NEW\DOCUMENTS\MY MCAMX7\MILL\NC\MILL-LESSON-4.NC )
( MATERTAL - ALUMINUM TNCH - 6061 )

( T1 | 1/8 FLAT ENDMILL | H1 )

(T2 | 1/2 FLAT ENDMILL | H2 )

N1 G20
N2 GO G17 G4 G49 GBO G99
N3 T1 M6

N4 GO G99 G54 X-1.125 Y1.125 AB. 55000 M3
N5 G43 H1 22.

N6 M8

N7 2.1

N8 G99 G81 Z-.28 R.1 F7.
N9 Y-1.125

N1O X1.125

N1 Y1.125

N12 Gse

N13 22,

N14 M5

N15 G91 G28 Ze. M9

N16 A0

N17 Mol

N18 T2 M6

N19 GO GO G54 X-1.875 Y1
N20 G43 H2 Z2.

N21 M8

N2 2.1

N23 Gl Z-.8625

in the top right r @ CNC editor.

0\.
9

EEE BN R R RN RS RAEREREBvavaunawnn
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MILL-LESSON-4 EXERCISES
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