Mastercam X5
Chapter 4 CO2 Shell Car

HST Toolpaths for CO2 Body

Wheel Shells (HST Area Clearance/Raster)
Cut Body (HST Scallop)

A. Machine Type and Stock Setup.
Step 1. If necessary, open your file from Chapter 3.

Operations Manager v x

Step 2. If necessary, display Operations Manager. Use Alt-O. Taolpaths | soids | art |
bk iHhEDa®| P
Step 3. If Machine Group is not displayed in the Operations Manager, =E|valbs (%@

Fig. 1, click Machine Type Menu > Mill > Default. & BB Machine Group-1

perties - TECHMO

DAVIMCT 5 4

Step 4. Expand Properties (click the +) in the Toolpaths Manager, Fig. 1.

Step 5. Click Stock Setup in the Toolpaths Manager, Fig. 1.

Files | Tool Seftings ~ Stock Setup | SalelyZone |

Step 6. Click the left front top corner of the stock to move the "
origin, Fig. 2. After you click corner the arrow will point (' ‘
tO Comer r:'ﬂecnangula( © Solid M
" Cylindrical  File j' E‘
Step 7. Click All Entities button in the Stock Setup, Fig. 2. e ev ez
,_IE ':x 70. DY /hOE OXDUDD
Step 8. Set Stock Origin coordinates: FE "='\, \]
Xto0 Sock 00 :,>‘ i B
Y to -36 W TN
Z to 21, Fig. 2. : 'f%”: Cllck corner to
‘ move arrow
Select comers | Boundingbox | Nl ewents |
Step 9. Click OK V’( in the Machine Group Properties, Fig. 2. _ R e " |
%] ?]
B. Confirm WCS is set to BOTTOM CUT Fig. 2

Step 1. In the bottom left corner of e
HJ"’H&D?\ nc-\ @a\ppﬁ\@ﬁ\wﬁ%\ 2€58 20080 %17 |[XHHBEE |« |
the display, confirm Tool Sl e ST+ M- #|| [ ow |23 O slel slelel el ol@l 41| [wsee]
Plane (T/Cplane) is Bottom
Cut, Fig. 3.

BOTTOM CUT
origin

Step 2. Confirm Bottom Cut Origin.
Use F9 to show and hide
axes.

~
=

KN ol ufnew-mnxt Saved (IS0) WCS *:BOTTOM CUT  T/Cplane *:BOTTOM CUT (TOP) }W{
vvvvvvvvvvvvvvvv T T gy - Sl s [

Fig. 3
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C. REAR SHELL Rough Area Clearance Toolpath.

Step 1. Click Toolpaths Menu > Surface High Speed. x|
C:ibv DOCUMEMT Shiy mcanm=SukILLAWMCY,
Step 2. Click OK| & |in the NC name dialog, Fig. 4. fpoor
v | %| 2|

Step 3. Click the body solid to select as Drive surfaces/ . Fio. 4
solid, Fig. 5. The solid will highlight when select- <f‘:\ | g.

ed. \‘\\\\5\“ \\ N Bod .
, ‘\ S y solid

Step 4. Press ENTER to accept solid selection as drives N
surfaces. . ‘\\

Step 5. Click Containment Select button in the Toolpath/ . SN ~ '}j
surface selection dialog box, Fig. 6.

Fig. 5

Step 6. Click the Solids button in the Chaining ™" = =
dialog box, Fig. 7. wy k|6 2 || ~
0 CeDfie.| (&
Step 7. Turn off Face button i and keep Loop on | (@ [@ N
button @ on (depressed) in the Chaining o_b | ® | ;.k
dialog box, Fig. 7. o | _o~ N Turn off
L 2
Step 8. Click edge of rear wheel shell, Fig. 8. If the E [t] Tl&—l ‘ >
wrong edge is selected, click Other face in Pick i N ®
Reference Face dialog box, Fig. 9. Click OK ¢ |2l AL D]
& |in Pick Reference Face dialog box. e - v | 2|
& Fig. 7

Step 9. Cligk j[he OK V’ in the Containment
Chaining dialog box and OK chain

V" in the Toolpath/surface
selection dialog box.

Pick Reference Face x|

Other face

| ?]

Fig. 9
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Step 10. Select
Toolpath Type
from the tree
control and
select:

Roughing

Area
Clearance
Fig. 10.

Select Tool
from the tree
control and:

Step 11.

click Select
library tool
button, Fig. 11.

Step 12. Click the Filter
button, Fig. 12.

Surface High Speed Toolpaths - Area Clearance

RN i

|»

Trangitions
Steep / Shallow
[ Linking Parameters

Core Raoughing

A Filter / Tolerance
Planes [WCS)
Coalant

Canned Test

e Mz Y alues

[ Awig Control -
1| »

Cuick Yiew Settings

6. BULLEMN...

Tool
Tool Diameter &

Comer Radius 2
Feed Rate 1.08558
Spindle Speed 3500
Coolant 0ff
ToolLength 75
Length Offset 0
Diameter Off... 0
CPlane / TP... TO
FormulaFile  Default.Formula
Ayig Combin...  Default
= edited
2 = disabled

Tool " Roughing
Haolder 1~ Finishing

[ Cut Patameters %} .
@ Trochoidal motion

y|lu ~ Drive

Rest Raoughing

w | @ |
0 Cap file...l & |
Shaw.. |

m | ®|
Show |
i~ Containmer

mo & | ®|
[~ Approximate start paint

b | @ |

i~ Check

v ®| S| 2]

Surface High Speed Toolpaths - Area Clearance

EEETIEE

Fig. 10

o Toolpath Type =
Rl 1 ool

Tool dia: [B.0

| Tool Name

| Dia.| Cor, rad.l Ler

Hnlde‘ #
¥ 2an

Cut Parameters

& Trochoidal motion
Transitions

Steep / Shallow
[+ Lirking Parameters

Arc Fileer 7 Tolerance
Planes [WCS)]
Coolant

Canned Text

Mizc Values

[ Axis Contral -
4 I 3

B BALL ENDMILL

B.
Cormer radius: |3.0

EO 30 501
Taolname: | 6. BALL ENDMILL
Tool #: {240 Len. offset: ID—
Head # |1— Dia. offsat: ID—
Spindle direction: | Ty -
| _I Feed rate; |1.432187 Spindle speed: |3500
+

Quick Yiew Settings
6. BALLENM...

Tool

Tool Digmeter 6 Select libramy to

Comner Radive 3 /

Feed Rate 1.45219 s
Spindle Speed 3500 ’—r Tool inspection / ciange
Crnlant e

™ Filter Active Filter...

FPT: |0.0001
Plunge rate: |1.432187

I Force tool change

Cs [219.9183
Retract rate: |1.452187

¥ Rapid Retract

Right-clhick for options

Comment

Fig. 11

¥ Tool Selection - C:\Mastercam X4 for SolidWorks\MILL\ TOOLS'MILL_MM.TODLS

it [ ToolMame | Dia [ Cor_rad. [ Length [ # Futes [ Type [ Rad. Type | |
¥ 5CEM.. 50 [ 500 2 Ce.. Mone =
# 0.CE. 100 oo 500 2 Ce.. None
= 3 15.CE.. 150 0o 5000 2 Ce.. Mone
4 20CE. 200 oo 500 2 Ce.. None B E
¥ s 25.CE. 250 0o 5000 2 Ce.. Mone E‘
B 55P0.. 50 0o 500 2 Sp. None I™ Filter Active:
% 7 5P, 100 0o 5000 2 Sp. Mone 326 of 326 tools
¥ s 155P. 150 oo 500 2 Sp.. None
¥ s 20.5F. 200 0o 5000 2 Sp.. Mone
§n o mEom PP S 4 v | R|_ ¥

Fig. 12
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Step 13.

Step 14.

Step 15.

Step 16.

Click None button under Tool

Types, Fig. 13.

Click Endmill2 Sphere

button (second button top row),

Fig. 13 and click OK.

Click 240 Ball Endmill 6mm,

Fig. 14 and click OK.

Back in Tool page s

et:

Tool List Filter

[ Tool Types

T
T

&
T

?
h i
ki

= -6

of

?

444%
~§
= s

:

Operation masking

Mone

&l

Unit masking

[N operation masking 7] [No unit masking

=

Tool Diameter

|

lanore ~

Pladius Type
’VIV Mone ¥ Comer ¥ Full
Tool Materisl
¥ HS55 ¥ Ceramic
¥ Carbide ¥ User Def 1
¥ TiCosted ¥ User Def2
a | None | Copyiohsetupmatl |

Beset all

v %] 2]

C:\Documents a. AMILL_MM.TOOLS-5 =

Fig. 13

X Tool Selection - C:,Documents and Settings',All Users\Dacumentsishared mcamx54MILLTOOLS\MILL_MM.TODLS-5

] [ Tl Mame [ Dia. [ Cor.rad. | Length [ # Flutes [ Type [ Rad. Type [ =l
TOOl number 1 LIS 1. BALL ENDMILL 1.0 500 4 Endmil2 Sphere  Ful
# 2% 2 BALL ENDMILL 20 500 4 Erdmil2 Sphere Ful
¥ o 3 BALL ENDMILL 015 500 4 Endmil2 $phere  Ful
# om 4. BALL ENDMILL 40 20 500 4 Erdmil2 Sphere Ful
Eilter.
Head number 1 ¥ 2m 5. BALL ENDMILL 5.0 500 4 Endnill2 Sphere ‘—I
L) 220 6 BALL ENDMILL 6.0 4 e u [V Filter Active
F- 15 LR 7. BALL ENDMILL 7.0 500 4 Endmil2 Sphere  Ful 26 of 682 taols
lg. . # o2 8 BALL ENDMILL a0 500 4 Erdmil2 Sphere Ful
¥ 2z 9, BALL ENDMILL 90 45 500 4 Endmil2 $phere  Ful
¥ ou 10 BALLENDMILL 100 50 500 4 Erdmil2 Sphere Ful
B nmuwmoms nom o omor miwe n 4 V| %] 2
Step 17. Select Cut Param- 2

eters from the
tree control and
set:

KL=

Fig. 14

surface High Speed Toolpaths - Area Clearance
H B s E

x|

Toolpath Type

v
o Hulde~

-

Cutting meth-

. [ Cut Parameters
Od Cllmb i@ Trocheidal motion
; Transitions
Steep / Shallow
Linking Parameters

-
Stepdown 12.5 | -
Arc Filter / Tolerance
Planes [WCS)

Canlant

Tool contain-

# | Tool Name | o]

ia. | Cor. rad | Ler

W 20 E. BALL ENDMILL E.

Fig

(] 50,1

Tool diz: [B.0
Cormner radius: [3.0

Tool name: I

Toal #:

l‘—
Head # Fa_

E. BALL ENDMILL

Len. offset: |0
Dia. offsst: |0

.15

ment M Surface High Speed Toolpaths - Area Clearance ﬂ
Compensate ‘ V0|
. .
to: Inside s e —
o Tool Cutting methad ICIimb vl Y stepover
<o Holder ‘ % of dia 450
unCheCk Add B v Cut Parameters _Steg‘i:““;nwn |125 Min, 1.485 I
. i Tiochaidal ns & ‘ M IN—
Offset dlstance Transitions I Add cuts a#
. Steep / Shallow
tO tOOl radlus [ Limking Parameters it stepdarn I1 25
ey prifile 100
Arc Filter / Tolerance stepover
Planes [wCS] ~ Keep tool down within
XY Stepover Enn\an;T X ¥ Comer raunding " Distance 2000
BNNE &l fsi
I ax radius I1 0
0 . e Miss Walues ol 1000.0
A) Of dla. 45 o s Cortrd = % of tool dismeter
1 I_’l—l Profile tolerance: IU-2
Offset tol |1.2
Quick View Settings seLwierEnce
StOCk tO leaVe }DO:D 85 EALLEN. ¥ Dptimize cut order
ool Diameter i~ Tool containmert
On Walls and Es;?%zédius gU Campensate to: il s @ Tip -
p ' Inside " Center " Dutside
ﬂOOl’S 1 ggggﬁSpeed SEUU § Stock to lsave 10
. ToolLengh 75 Ulisetcste o2 [oo TGRS ‘
Flg' 16 Eﬁ:ﬁ%g:eulgsﬁel g ™ Add offset distance to tool radius Solr?ﬂ;é?slaa"e IT al
CPlane / TP... BOTTOM CUT ' ‘
Total offset dist = 1]
Formula File  Default Formula o1 olfset dlstance
Ais Combin...  Default
= edited
@ = disabled
v | % | S| 2|
2

Fig

.16
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Step 18.

Step 19.

Step 20.

Select
Trochoidal
motion from
the tree control
and set:

Minimize
burial
Fig. 17.

Select
Transitions
from the tree
control and set:

Entry helix
Radius 3
Fig. 18.

Select Steep/
Shallow from
the tree control
and set:

Check Z
depths
Minimum -9
Maximum -35

Click Apply

Fig. 19.

M surface High Speed Toolpaths - Area Clearance 5[

EETT I

Toolpath Type
- Tool
Haolder

Cut Parameters
Bl T1ochoidal motion

Transitions
Steep / Sha\s
Linking Parameters

Arc Filker / Tolerance
Planes [WCS]
Conlant

HMisc Walues

Quick View Settings

»

Canned Text e

(= Az Control -
4 I 3

Toal E BALLEN.
Tool Diameter
Corner Radius
Feed Rate 127.28
Spindle Spesd 1591

wom

Coolant On
ToaolLength 75
Length Offset 0
Diarngter Off... 0

CPlane / TP... BOTTOM CUT
Formula File  Default Formula
Ais Combin...  Default

= edited
@ = disabled

 0ff

Stepover adustment [% of max stepover]  |0.0

Initial loop radius [% of tool dia)
Rety loop radiuz (% of initial laop)
Minirmurn loop radius [% of tool dia)
Feedrate adjustment [% of feedrate]

™ Keep loop inside machining region

~

Fig. 17

M Surface High Speed Toolpaths - Area Clearance

BEIRT

Toolpath Type
Tool
Holder

Cut Parameters
« Trochoidal motion

Steep / sm‘
Linking Parameters

A Filter ¢ Tolzrance

BT

& Entry heli

R adiuzs

Il Surface High Speed Toolpaths - Area Clearance

x

Mate: If helix Failz, profile ramp will be used

i~ Profile ramp

Toolpath Tepe
« Tool
Halder

-+« Cut Parameters
o Trochoidal mation

w Transitions

oW

Linking Parameters

A Filter ¢ Tolzrance
Planes MCS)
Coalant

Mizc Values

Quick Yiew Settings

Canned Text b

[ Axis Control hd
4 I »

Tool Diameter
Comer R adius
Feed Rate 12728
Spindle Speed 1551
Coolant On
ToolLength 75
Length Offeet
Diameter OIf..
CPlane / TP... BOTTOM CUT
Formula File
Avis Combin...  Default

wm

oo

= edited
& = disabled

Tool E.BALLEN..

Default Farmula

Z depth

¥ Lise Z depths Detect imits

Minimum depth [-5.0

Maximum depth |-35

Negative -9

‘Negative -35

I

v | ®| O

)

Fig. 19
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Step 21. Select Linking
Parameters
from the tree
control and set:

Il Surface High Speed Toolpaths - Area Clearance

IEICIE

Toolpath Type =

~ Retracts
Clearance plane

Tool
Holdzr

" IncrementN

Ny

l“—

4
IJ

\

IMinimum Wertical Retract d

[~ Dutput tesd move |12500 0

* Absolute
(- Cut Parameters
@ Trochoidsl motion Curlup
Clearance o Tiensiiens
i Gteep 4 Shallow Curl dowr
plane 0 E] O Lirking Parameters ‘ A
Arc Filter / Tolerance
Planes [WCS) —
Coolant T
Part clearance et S,
0 Misc Values
<EI-- iz Control _>|LI ~Leads
—I—I Linear entry/exit
[incremental]

Leads 0
Fig. 20.

Quick View Settings

Tool
Tool Diameter 20
Corner Radius 4

20 BULLE

Werlical arc exit

Wertical arc entry l_‘.

i~ Fitting

s

Max trimming
distance

"N

IMinimize Trimming

iy A

Feed Rate 50 .
Spindle Speed 3500
Coolant On [
. ToolLength 0
Length Offset 177
Step 22 Clle OK Diarngter Off... 177
. CPlane / TP.. BOTTOM CUT
1n Area Formula File  Default Formula
Auis Comnbin...  Default
Clearance dia- ==
& = disabled
log box.

Step 23. Allow Mastercam to calculate the toolpaths.

Fig. 20

D. Verify REAR SHELL Rough Area Clearance.

Step 1. Click Verify

in the Toolpaths Manager, Fig. 21.

Operations kanager v R

Toolpaths | salids | At |

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Click Machine quickly

R

log box, Fig. 22.

in Verify dia-

Turn on (button depressed) Simulate tool

Click the Play ’
to start the machining.

Click OK |_&" |to
close Verify dialog box.

H|

Save

Use Alt-F S.

in the Verify dialog box

vk hh E®ct R P

B = val $9x% G

Fig. 23

=] EE Machine Group-1
BI-1lL Properties - TECHNO DAYINCI 3 AXT
I_£|'--88 Toolpath Group-1
=B#31 - Surface High Speed (Area cl
_| Parameters %
#1 - M20,00 ERCYAILLS BULL
Geometry -
22 Toolpath - 20,3K - BODY €O

Fig. 21

i Display contral

MMIMMX
ny

>
—

Moves/step:
Moves/refresh

00 oo
Speed .—J— Quality

¥ Update after sach toolpath

~Stop options

[~ Stop on colision
[~ Stop on tool change
[ Stop after sach operation

[~ Werbose

o] A wif 3 &

—1 =|
[7] ﬁ&

Operation #: 5

Toolpath: Surface Finish Parallel
Tool #: 240
Tool labe: B BALL EMDMILL

0%

v | 8| 2|

Fig. 22
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E. FRONT SHELL Rough Area Clearance HST Surface Toolpath.
Use Alt-T to turn off toolpath display.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

Copy Roughing toolpath in the Toolpaths
Manager. To copy, hold right mouse
button and drag the Surface High
Speed toolpath down under the opera-

tions.

Release the mouse button and click

Copy After from menu, Fig. 24.

Expand the copied toolpath Surface High
Speed and click Geometry, Fig. 25.

Click Deselect Containment button

&

box, Fig. 26.

Click Containment button
ing dialog box, Fig. 26.

Click the Solids button in the Chaining

dialog box, Fig. 27.

[+ |in the Chain-

Turn off Face button

ox, Fig. 27.

button
dialog

on (depressed) in the Chaining

Operations Manager v x
Toolpaths |solds | art |

Operations kanager * R

Toolaths | solids | art |

vk HE@ BB

vk HD%IED o P

and keep Loop

AEfvabs(xe

MEfvab $ (%G

Bl B8 Machine Group-1
1l Properties - TECHNGO DAYINGT 3 AXT
I_£|'--88 Toolpath Group-1
=®#] | - Surface High Speed (Area
] Parameters
¥ #1 - M&.00 ENDMILLNERHEF
E [5] Geometry -
- BE Taoalpath - 33.4K - BODY CO

Move before
Move after
Copy befare

Fig. 24

in the Toolpath/surface selection dialog

Toolpath/surface selection

r~ Drive

Show... |

= B8 Machine Group-1

BI-10L Properties - TECHMO DAYINCI 3 AT

E|---8_8 Toolpath Group-1

B 1 - Surface High Speed (Area cle

D Parameters
- # #1 - MA.00 ENDMILLZ SPHEF
-8l Geometry -
. BE Trolpath - 33.4K - BODY C0

ace High Speed (Area cl
Parameters

B #1 - M, 00 EMDMILLZ SPHEF
=-[8] Geometry

L[ aeom 0 Drive
L[] Geometry ~ 1 Containme

ey bk | 53] |
) cADme..l ] |

.38 Toolpath - 33.4K - BODY CO

Fig. 25

| CETE—

ﬂllﬁ,s

(@ (@

- Check

Show... |

w5 @

3l a¥
A\ Turn off

m

[~ Approximate starting point

SN

b ®|

Q]
R

| 2]

A b
| ?]

Fig. 26

Click edge of front wheel shell, Fig. 28. If the wrong
edge is selected, click Other face in Pick Reference

Face dialog box, Fig. 29. Click OK

Pick Reference
Face dialog box.

Click the OK
v” in the
Chaining dia-
log box and OK

V”' in the

Toolpath/surface selec-
tion dialog box.

3

Save

. Use AIt-F S.

A

N

\ Fig. 28

In the Toolpaths Manager, click Regenerate all dirty operations

-

m Pick Reference Face x|

Other face |

)

Fig. 29

\ Containment

chain

Fig. 27

Operations M anager "

Toolpaths | solids | are |

AT X AR

@ =Ev®h ¢ %G

=] EE Marhing Group-1

(- 1lL Properties - TECHMO DAYINCT 3 AXI

= 88 Toolpath Group-1

E| n 1 - Surface High Speed {Area cle

H Parameters
s #1 - M6.00 ENDMILLZ SPHER
-[B] Geametry -
B Toolpath - 334K - BODY CO
2 - Surface High Speed (Area cle
Parameters
s #1 - M6.00 ENDMILLZ SPHER
-[B] Geametry -

ﬁ Toolpath - 33,4K - BODY CO

>Fig. 30

x|

Fig. 30.

Mastercam X5 CO2 SHELL CAR BODY TOOLPATHS Page 4-7

Metric -HST Area Clearance/Raster and Finish Scallop



F. BOTH SHELLS Finish Raster HST Toolpath.

Step 1. Use Alt-T to turn off toolpath display.
Step 2. Copy the second Roughing toolpath in the
Toolpaths Manager. To copy, hold with
right mouse button and drag the Sur-
face High Speed toolpath down under the
operations. Release the mouse button and
click Copy After from menu, Fig. 31.
Step 3. Expand 3 - Surface High Speed and
click Parameters, Fig. 32.

Step 4. Select Toolpath Type from the tree con-
trol and select:

Operations Manager v x

Toolpaths |solds | art |

Operations Manager v x

Toolpaths | solds | art |

vk HE@ B[P

vk (SO c® P

AEfvabs(xe

AEfvalb$ %6

Bl B8 Machine Group-1
1l Properties - TECHNGO DAYINGT 3 AXT
I_£|'--88 Toolpath Group-1
E|D 1 - Surface High Speed (Area de
Parameters

@ #1 - M&.00 ENDMILLZ SPHEF
H Geometry -
¢ -BE Toolpath - 33.4K - BODY CO

-# #1-M6.00 ENDY
Geometry -
i B Toolpath - 15,1K - BODY CO

Move before
Move after
Copy before

Cancel

Fig. 31

Bl 58 Maching Group-1
- 111 Properties - TECHNGO DAYINCT 3 AXI
B 8_8 Toolpath Group-1
7 1 - Surface High Speed (Area cle
D Parameters
- @ #1 - ME.00 ENDMILLZ SPHEF
- [E] Geometry -
- BE Toolpath - 334K - BODY CO
EHE 2 - Surface High Speed (Area cle
D Parameters
¥ #1 - M&.00 ENDMILLZ SPHEF
i1-[B] Geomestry -
ES Toolpath - 19.1K - BODY Co
Face High S
[7] Parameters
¥ #1-Me.00
- [E] Geometry -
- BE Toolpath - 19,1 - BODY Co

Fig. 32

{Area ch

LL2 SPHEF

Finishing _
Il Surface High Speed Toolpaths - Raster
BEIRT
Raster
s Toolpath Type -
Fi . . e Taal I— ' Roughing
g 33 Hooﬁ:ler & & Finishing
. B Cut Palametels. U
Step 5' Under Contaln_ ?::r:::l::ilal w aterline
1 w Steep ¢ Shallow
ment’ Clle [ Linking F'Darameters
SeleCt Ac Filter / Tolerance ﬁ
. Pl [WLCE) il
containment okt Fer
. Carined Test i
bOlllldaI'leS Misc Values
= Az Contral -
=) wis Lontral _>|_I

button| W | ;_W »
Fig. 33.

Tool B BALLEN

Tool Diameter &

Comer Radius 3
Feed Rate 50
Step 6. Right click et o
h . ToolLength 75
Length Offset 0
anyw ere 1n D\an%elerﬂff.. 0
the Chain man- |5/ ey
. Auis Combin...  Default
ager dialog box | __..

= dizgabled

and click Add @

T] ml
]

Scallop

©

Spiral

T s @
Y
 Check
w_b | @ |

—Approximate start paint

b | ® ]

v | %] S|

o8g)
—

Chain from
menu, Fig. 34.

Step 7.
Fig. 35.

Fig. 33

Click the Solids button in the Chaining dialog box,

JX° Chain Manager

Solid Chain 2

Change side !

Rechain all

Resync all

Sort options...

< ma |
& [

Delete chain J

L Darhzin cimala

Fig. 34
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Step 8.

Step 9.

Click edge of rear wheel shell, Fig. 36. If the wrong edge is selected, ]
click Other face in Pick Reference Face dialog box, Fig. 37. Click & | [

OK v"' in Pick Reference Face dialog box. &

Click the OK | & |in the Chaining dialog box. @@
@ @|

Step 10. Click OK| & |in the Chain oS E. N

Step 11. Select Cut Parameters from the

Contai
ontainmen o
Rramd

RN

Y| 2|

Manager dialog box.

tree control and set:

Cutting method Zigzag Fig. 35

Stepover .5
Tool containment =
Compensate to: Inside Ol foce |
. v | ?

Check Add offset distance to —l—l
tool radius Fig. 37
Stock to leave
on walls 0

REICT 1=
StOCk to leave \, Ez:path Tore = Cuttting method Zigzag -
on floors0 | Holdsr I &j

....... Stepover

.
Flg. 38. E‘]“ % Scalop height 0.0704

Transitions Mach |
Steep / Shallow achining angle

[ Linking Parameters

¥

------- Arc Filter / Tolerance

....... Planes [+C5) Keep taal down within
....... Coolant
i 0.08
....... Carned Text — Distance
"""" lec Y alues Doy //up il & 3% cftool diameter  [1000.0

B A Cantrol -
4 I _'l_l [werlag |1.D
7 Ooi
Shallow anale |5 0 ¥ Optimize cut order

Quick Yiew Seltings
Tip
Tool B BALLEN.. Tpemp -

Tool Diameter & i~ Tool containmen

E:;T}r:iit?adius Compensate to: 12]

i Stock to lzave 0.0

Spindle Speed 3500 & 'ﬂs'dﬁx £ Center " Dutside on walls ~
Coolant On S -
% 0.0

ToclLength 75 Dl i, 83 I "
Length Offset 0 [V &dd offset distance to tool radius

Diameter Off... 0

CPlane / TP BOTTOM CUT

Formula File  Default Formula
Axis Combin..  Default

o o
=

Total offset distance = 3

= edited

& = disabled v/ | x | e} | :? |
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Step 12. SeleCt Steep/ Il surface High Speed Toolpaths - Raster ﬂ
Shallow from ‘ | p=sl o)
the tree control et Tme )
Tool
and set: Holder énde
E—]\/ Cut EE'TTAEtT'S- | From 0.0 _I‘L g —
Uncheck Use Z Trersiions s Erm ENe
depths =
Arc Filter / Tolerance
Planes [WES) e
Cllck Apply Ez:l::‘; Test | Dretect limits | ——
oo Mise Values
[ iz Contral _'LI HMiriirmum deptt |-3.0
4 | 3 -
. . § . Mazimum depth |-35.0
Flg. 39, Quick View Settings
Tool B BALLEN..
Tool Diameter &
. Comer Radius 3
Step 13. Click OK Coespeed 0
V?‘ ‘ ?gg:a\_n;ngth %’! Contact reas Orly 'I /
Length Offset 0
n D\an%falerﬂffl.. 0
Raster dialog Fomis e DetmitFormie
Auis Comnbin...  Default
b0X~ = edited
0 = disabled
AR IN-YIE |
G. Venfy Fig. 39
Whee’ She”s. X Operations Manager v % _ x|
Step 1. In the Toolpaths Manager, click Regenerate | topaths |soids |a |

Bx

Click the Toolpath Group-1 to select all
three shell toolpaths, Fig. 40.

all dirty operations , Fig. 40.

Step 2.

Step 3. Click Verify

ager, Fig. 41.

in the Toolpaths Man-

Click the Play ’
to start the machining.

Click OK |_¥_|to
close Verify dialog box.

=

Step 4.

Step 5.

Step 6. Save . Use Alt-F S.

in the Verify dialog box

a
& 2= &

G EIED B 2|

| w SOE G

=] EE Machi

5. 00
B-88

Em 1 - Surface HigPN

ine Group-1

E-lL Properties - TECHNGO DAWINCT 3 AXI

ed (Area cle
B Parameters
a #1 - MG.00 EMDMILLE SPHEF

E1-[B] Geometry -

B2 Toolpath - 33.4K - BODY CO

BB 2 - Surface High Speed (Area de

E Parameters

s #1 - Mo, 00 EMDMILL2 SPHEF
Geometry -
ES Toolpath - 19.1K - BODY CO

BB 3 - Surface High Speed (Raster)

E Parameters
5 #1 - Mo, 00 EMDMILL2 SPHEF

B [B] Geometry -

B2 Toolpath - 766.3K - BODY Ct

Fig. 40

Molm b »l

i Display contral

Moves/step:

Moves/refresh

¥ Update after sach toolpath

ny

—
—

00 oo
Speed .—J— Quality

~Stop options
[~ Stop on colision
[~ Stop on tool change
[ Stop after sach operation

[~ Werbose

o] A wif 3 &
A ——1 &

Operation #: 5

Toolpath: Surface Finish Parallel
Tool #: 240

Tool labe: B BALL EMDMILL

0%

v | 8| 2|

Fig. 41
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H. Rename Toolpath Group WHEEL SHELLS.

Step 1.

Rename Toolpath Group-1 to WHEEL SHELLS in the Ops

Manager. To rename, click and hover cursor over the Toolpath
Group-1 and key-in WHEEL SHELLS, Fig. 43.

I. Insert LEFT CUT Toolpath Group.

Step 1.
To insert group, right click
Machine Group 1 at the
very top of the Ops Manag-
er and click Groups > New
Toolpath group, Fig. 44.

Step 2. Rename new Toolpath

Group to LEFT CUT. To

rename, click and hover

over Toolpath Group-1 and

key-in LEFT CUT, Fig. 45.

J. Set WCS to LEFT CUT.
Click WCS in the Status Bar at the bottom of

Step 1.

Insert new Toolpath group.

Operations M anager v X

Toolpaths ISthS | Att |

v % % %S @ o1 7| #| _Right

click

Mill toalpaths 3
Lathe toalpaths 3
Wire toolpaths (3
Router baolpaths 2
Edit selected operations ¥

=]

cut Mew Toolpath group
Pe Copy Rename ‘
#| Paste Delete
S Delets Delete all emply
= 1 Undelete
Hinrdm

Fig. 44

the screen and click View Manager, Fig. 46.

Step 2.

Click Set All

OK| &

Change to Isometric View.
Use @ or Alt-7.

Step 3.

Step 4.

Step 5.

Confirm Left Cut Origin,
Fig. 48. Use F9 to show and
hide axes.

LEFT CUT
origin

button, Fig. 47 and click

Click LEFT CUT view from the list of views
in the View Manager, Fig. 47.

[ic WCS = Tolane
L WS = Gview

Operations Manager * ®

Toolpaths | solids | art |

NN EPoL®| P

REfval$ | xG

=] EE Maching Group-1
_|l|_ Properties - TECHMO DAVINCI 5 AXI
B2 WHEEL SHELLS
EHEEF 1 - Surface MY
Parameters
s #1 - M6,00 EMDMILLZ SPHER
E-[B] Geometry -
B Toolpath - 33.4K - BODY CO
27 2 - surface High Speed (Area cle
Parameters
s #1 - M6,00 EMDMILLZ SPHER
E-[B] Geometry -
B Toolpath - 19.1K - BODY CO
BB 3 - Surface High Speed (Raster)
Parameters
s #1 - M6,00 EMDMILLZ SPHER
E-[B] Geometry -
B Toolpath - 766.3K - BODY C¢

Fig. 43

peed (Area cle

Operations Manager - X
Toolpaths ISnIids |t |

Gk HEPaT P

B vral $|5%G

Bl B8 Machine Group-1

Bl Properties - TECHNO DAVINGT 3 AXIT
E-28 WHEEL SHELLS
CI-#F 1 - Surface High Speed (Area cle
: ) Parameters
U #1 - MB.00 ENDMILLZ SPHEF
i@ Geometry -
i ag Toolpath - 33.4K - BODY €O
EI m 2 - Surface High Speed (area cle
E Parameters
: @ #1-M6.00 ENDMILLZ SPHEF
ioE- - [E] Geometry -
22 Toolpath - 19.1K - BODY €O,
EI m 3 - Surface High Speed (Raster]
-{7] Parameters
@ #1-Mg.00 ENDMILLZ SPHEF
E-[E] Geometry -

E= Toolpath - 766.3K - BODY Ct
=28 LEFT CUT‘

Fig. 45

Seb WIES Origin w0,

i, 221
22.0293

Saved as BOTTOM T

-|v| Level: [3: conTamr =] | attributes |,oc v“

Fig. 46

j| WCS@DUDS |T|TA|

51
I Display only views associated with the selected view
Mame | C | T | D--l Wolf t | r Update graphics view when
_I Top % WIS changes
Copy | FROMT X
BACK X N ) -
Set curent view and arigin
Relative... | BOTTOM ®
RIGHT SIDE # @ 'B"
Geometry. | LEFT SIDE ®
150 b —
Sald Face... | I — ﬁl ;‘@
+ EOTTOM CUT X

Check nllselsl
Create From |

4]

r— Origin [in view coordinates]

v Enabls origin
(3|

- Attributes
¥ oo
Work Dffset #]7 Get uriaue coor [ [l B AT QI
Comment

S

;I ™ Associative

1 v %] 2]

A

Fig. 47
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K. Left Cut Finish Scallop Toolpath.‘*’f;

Step 1. Click Toolpaths Menu > Surface High Speed. N Body solid

Step 2. Click the body solid to select as Drive sur-
faces/solid, Fig. 49. The solid will highlight
when selected.

Step 3. Press ENTER to accept solid selection as Fig. 49
drives surfaces. Bl E

" oy L | ® |
Show.. |
k.

Step 5. Click Wireframe button @ in the Chain- o_% | ® |
ing dialog box, Fig. 51. ston. |

F““""m'i sl ol
Step 6. Click Chain button 0P (C) in the Chaining  -ampuinse saring pms

dialog box, Fig. 51. x| 8|
V| 2]
Fig. 50

Step 4. Click Containment Select button in the
Toolpath/surface selection dialog box, Fig. 50.

Step 7. Click any containment geometry, Fig. 52.

Step 8. Click OK | & |in Chaining dialog box,
Fig. 51. N

Step 9. Click OK V’J in the Toolpath/surface se-

lection dialog box, Fig. 50. Containment
chain ~
Step 10. Select Toolpath Type from the tree control S

and select: -

Fig. 52

o o . Il Surface High Speed Toolpaths - Scallop ﬂ
Finishing ‘ AT A
Scallop RS [ € e
Fig. 53. Holder % Finishing o
cemme, (EIVH B 5 o

o Tiansi itions waterline Scallop Horizontal Area Fiaster

. Steep / Shallow
[ Linking Parameters

b
- CAD file
Arc Filter / Tolerance -é @ %@ | % Show...
Pencil -
L
Shii,
b

- Planes (wCS) Spiral Fiadial Hybrid  Check
- Coolank

- Carmed Text b U]

- Mise Walues

(= Ais Control -
4 I »

Quick View Settings

Taol B BaLLEN

Tool Diameter &

Carner Radius 3 .

Feed Rate a0 — Approximate start paint

Spindle Speed 3500

Coolant On [}; ®
Toaol Length 75

Length Offzet 0

Diameter OFF... 0

CPlane / TP... LEFT CUT

Farmula File Detaul Famola
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Step 11. Select Cut Pa-
rameters from

REICT

I Surface High Speed Toolpaths - Scallop

the tree control

-+ Toolpath Type =
Tool Cutting method Zigzag -
and set: Hade N
. Stepover 1.0
Cuttlng meth- SRR Cuit Parameters 5' [¥ Expand inside to out
- Flest Malerl& Scallop height 0.0415
Od Zigzag Transitions
Steep / Shallow
[ Linking Parameters
Arc Filter / Tolerance
Stepover 1 Flanes MwCS)
Coolant .
Canned Text — Keep tool down within———————————
. Misc Values - " Distance I? E34786
[ / isl
TOOl contaln- [ s Contral - Slbe Rt 0
¢ 4 |» Drerize : % of tool diameter [127.29543
men [
50
Quick View Settings Shello anel
Compensate Taol B BALLEN _ I Tip vI
Tool Diameter 6 ~ Tool containment Tip comp
. Comer Radius 3
to: Center FeedRate 50 B i) Sockokave  [i0 g
Spindle Speed 3500 " Inside % Center " Dutside on walls
?nnﬁ_nt th Eg‘ [ffset distance |~ Stock to leave 0.0
ool -end on floors
Stock to leave ponglh Ofet 2 I e offset eistance o (ool adius
CPlane / TP.. LEFTCUT -
on Walls and Formula File  Default Forrmula Totaloffset distance = v
Asis Comnbin...  Default
ﬂoors 0 = edied
Flg. 54. @ = disaled v | ® | e} | 2 |
—
Fig. 54
Step 12. Select Steep/
Shallow from Il Surface High Speed Toolpaths - Scallop 5[
the tree control ‘ Y O|LHEE
and set:
-+ Toolpath Type =
Tool .
Holdzr e
Use Z depths = Cut Parameters From 0.0
M- ° 0 oo Rest Material
mimum h Transitions To 90,0
MaXimum '37 [ Linking Parametars ™ Use boundaries as diive curves, then collapse
Arc Filter /£ To\erance‘
. Flanes [4C5) redatn
Click Apply EW'WET t ¥ UseZdepths  Detect limits | —_—
anned Tex b
Misc Walues ‘
[ iz Contral _'LI Minimum depth  |0.0 Q
4 I L3 —
. P i depth [-37.0
Flg. 55. Duick View Seftings S SR ‘N . 37
Tool 5 BALLEN egatlve -
Tool Diameter &
Comer Radius 3
Feed Rate 50
Spindle Speed 3500
?gg:a\_n;ngth Eg' Contact Areas Only vl
Length Offsst 0 \
Diarngter Off... 0
CPlane / TP... LEFT CUT
Formula File  Default Formula
Auis Comnbin...  Default
= edied
0 = disabled | | 3 |
v | % 2 |
)

Fig. 55
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Step 13.

Step 14.

Step 15.

Select Are Fil-

x
ter/Tolerance ‘ YEREIHHE
from the tree T ToapahTye 4]
|
control and set: | - Hou
E—] Cut Parameters
; Rest Material
Total Transitions
Steep / Shallow
tolerance .0625 [] Linking Parameters
) I
. aolant Total talerance 0625 Refine toolpath
click Refine e § N —N
e Mise Walues
tOOlpath but— = A Cantrol . ;I
ton, Fig. 56. Fig. 56
zl

In the Refine Toolpath dialog box set: Fig. 57

check Line/Arc Filtering Setting

set Minimum arc radius .0625

uncheck Create arcs XY check box

check One way filtering

move NC program length slider to Short.

Click OK W"’ | in Refine Toolpath dialog box

v

and OK

in Scallop dialog box.

Step 16. Allow Mastercam to calculate toolpath.

L. Verify Left Cut.
Step 1. In the Toolpaths Manager, click the LEFT

Step 2.

Step 3.

CUT Toolpath

roup to select toolpath,

and click Verify

in the Toolpaths

Manager, Fig. 5

4

Click the Play

in the Verify dialog box

to start the machining, Fig. 59.

Click OK

¥ lto

close Ver-
ify dialog
box.

Fig. 60

[~ My preferences are:

I

- Shoit
B Nnrmal~

-Long

- Best
- Better
__ | - Good

I - Minimal
- Mormal
T/ - Extended

NE proarem Sutas qualty Coaleailation
lengih [Toclpath smeathness] time
- Tolerances Distrbution
Cut Line/ars Fitsr Smathing Total
tolerance talerance tolerance tolerance
00025 . DU+ [00 DS
10.0% — | | moz  }— ooz 1003

¥ Lined#ic Filtering Settings
™ Creats arcs inr [ Oris way filering
™ Creats arcs in 52

™ Creats arcs in Y2

Minimum arc radius 0.0625
Marimum are radius 100.0

% Ize maximal talerance valus for both
£ Tighten Line filtering tolerance

£ Tighten &rc fitering tolerance:

Smoothing Settings

I= Use Fired Seament Lenath

Segment Length 1.25

I Ghift points randomly along teslpth
I~ Wirimize rumber of points

™| Present arcs a5 line seqments

lm J_ 5115 v ® ?
Fig. 57
Operations Manager A _ X

Toolpaths | sais | art |

vk Hh i EPoa® P

@=L wval WG

=] EE Maching Group-1

_|]_|_ Properties - TECHMO DAYINCI 3 ART
E-32 WHEEL SHELLS
E[? 1 - Surface High Speed (Area cle
[ Parameters
a #1 - M6.00 ENDMILLE SPHEFR
Geometry -
EE Toolpath - 334K - BODY O
{7 2 - surface High Speed (Area de
[ Parameters
a #1 - M6.00 ENDMILLE SPHEFR
Geometry -
EE Toolpath - 19.1K - BODY O
{7 3 - surface High Speed (Raster)
[ Parameters
a #1 - M6.00 ENDMILLE SPHEFR
B8 Geometry -
- B= Toolpath - 766.3K - BODY

22 e %

-7 4 - s igh Speed (Scallop)

() Parameters

¥ 1 - M6.00 ENDMILLZ SPHEF

Geometry -
EE Toolpath - 1631 - BODY

»
Fig. 58

L _>,|¢ b »

Ay
—

Speed  — | Oult

Moves/step:

Movesrefresh:

¥ Update after sach toolpath

Stopoptions
™ Stop on collision

™ Stop on tool change

™ Stop after each operation

™ Weibose

o] | | 3
4l —1 =

Operation #: 5

Toalpath: Surface Finish Parallel
Tool #: 240

Toal label B. BALL ENDMILL

Fig. 59
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M. Mirror LEFT CUT to RIGHT CUT Toolpath.
Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Insert another Toolpath
group. To insert group,
right click Machine Group
1 at the very top of the Ops
Manager and click Groups
> New Toolpath group,
Fig. 61.

Rename the new Toolpath
Group to RIGHT CUT,
Fig. 62.

Click Toolpaths Menu >
Transform.

Under Type, select

Operations kanager v R

Toolpaths | salids | At |

Fig. 61

—_— 3
Operations Manager - R % % | ?!Jb ?.‘lx | e Gl tb | 9 |
Toolpaths | solids | art | BEfval £ %
.
v ¥ | T % | Edoh | P ‘ Rll_glll(t = |:|!:| Machine Group-1
= 1 B 111 Properties - TECHNC DAVINCI 3 AXT
| valb g clie 32 WHEEL SHELLS
=] E-E 1 - Surface High Speed (Area de
D il P - Mill kaolpaths 3 B Parameters
H- ropetties
£-98 wrgeL 51 Laife tocfpects v ¥ #1 - M6,00 ENDMILLE SPHEF
ei- /it bonlpaths L4 Geometry -
Rauter tonfpaths » 2% Toolpath - 33.4K - BODY CO
Edit selected operations ¥ {Ey 2 - surface High Speed (Area dls
BB & B Farameters
% Te Mew Machine group » | ¥ 1 -Ms,00 ENDMILLZ SPHEF
E D EEY an a ul Geometry -
L ! . ‘ B Toolpath - 19.1K - BODY CO
B¢ Copy Ename By 3 - Surface High Spesd (Raster)
Paste Delete [T Parameters
B S pere Delete all empty - @ #1 - M6,00 ENDMILL2 SPHEF
ED? ST: Undelete T I:I'-- Geomekry -
D p: Unidla r -2 Toolpath - 766,3K - BODY C¢
B r E-88 LEFT cuT
o (B BB 4 - Surface High Speed (Scallop)
g T ;Dllafpise B Parameters
588 LEFT LT S:;E::e‘ - [:|--- 21 MELDD_ ENDMILLZ SPHEF
- e -E- eometry
Srrk + Toolpath - 163, 1K - BODY Ct

B2 RIGHT CuT,

Fig. 62

. . Transform Dperation Parameters Zl
Mirror, Fig. 63.
Type and Methods I Mirmor |
FTwpe—— P Source operdtions ™ Remave camments [~ Cieate new operations and geomety
Under Source op- © Tranglate = EE Machine Group-1 X 5
. p P H-1l1 Properties - TECHND DAVINCI 315 STEPP I fie=p fis anstarn cperaiion
CratIOI’lS LEFT CUT oae E‘ OO WHEEL SHELLS [~ Copy source operations
t 1 th 1 t i Mirrar H I g 1 - Surface High Speed [Area clearance) - Disable posting n sefscted
00 a TOU SeleC ~ H- 2 - Surface High Speed [4rea clearance) -
p g . P, - i @00 3- Suface High Speed [Raster] - [WCS: B seuzeioRerations
Surface ngh Speed falh @"88 LEFT CUT [~ Subprogram
aol plane el 4 - SLiface r &
(Scallop), Flg. 63. I= Include origin ©-23 RIGHT CUT ‘ Absclute % neremertal
™| Save views —wiork offset nurmbering
' Coumdinate & of
Clle the error tab —Souce ' Maintain zource operation's
at the top of the dialog CINE @ Geanety " Asign new
box, Fig. 63. I s e :
| roup autput by _I—I‘ L [nErement: 1
" Operation order CamimiE
. T e e ;I I~ | Watch existing offsets
Under Mirror, select e
. . * Operation type - I~ Custom Parameters,.
Mirror about X axis -
*  Fi | % | 2|
™ Fig. 64. v | R |7
Fig. 63
v x

Click OK in the
Transform Operation
Params dialog box.

Allow Mastercam to
calculate toolpath.

Tupe and Methods  Mirar |

~ Methad [WCS coordinates)

,i'_Jl—_IEI
a0 T o =
- £| s
c

i

o]

r~ Mirror paints [(WCS coordinates)

¥ [oo 'EM
z =g

¥ Mirrar view

TOP

|

J

Fig. 64

Cutting direction
™ Rewverse order
' Maintain start point

" Maintain start entity
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N. Verify Right Cut.

In the Toolpaths Manager, click the mir-
rored Transform by Coordinate toolpath,

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Fig. 65.

Click Verify

in the Toolpaths Man-

ager, Fig. 65.

Click the Play

’ in the Verify dialog box

to start the machining, Fig. 65.

v

Click OK

to close Verify dialog box.

3

Save

. Use AIt-F S.

Operations Manager > X

Toolpaths | solids | art |

G Hh SO R P

Bx@vas Mxae

Bl B8 Machine Group-1
j]j_ Properties - TECHMO DAYINCT 3 AXT

E1-3% WHEEL SHELLS
= 1 - Surface High Speed (Area cle
Parameters
#1 - M6, 00 ENDMILLZ SPHEF
Geomekry -
2= Toolpath - 33.4K - BODY CO
2 - Surface High Speed (Area cle
- Parameters
-~ ¥ #1-M6,00 ENDMILL2 SPHEF
(- [E] Geometry -
¢ BE Tonlpath - 19.1K - BODY CO
EH 3 - Surface High Speed (Raster)

D Parameters
- ¥ #1 - M6,00 ENDMILL2 SPHEF
(- [E] Geometry -
g Toolpath - 766.3K - BODY Ct
B8 LEFT cuT
B 4 - Surface High Spesd (Scallop)
D Parameters
- ¥ #1 - M6,00 ENDMILL2 SPHEF
(- [E] Geometry -
g Toolpath - 163, 1K - BODY Ct
B RIGHT CUIT

Display contral—————————————

Maves/step:
Moves/refresh

¥ Update after each taolpath

[~ Stop options

[~ Stop on colizion
[~ Stop on tonl change
[~ Stop after each operation

[~ Werbose

o] A wif 3 &
A ——1 &

Operation #: 5

Toolpath: Surface Finish Parallel
Tool #: 240

Tool label: B BALL ENDMILL
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