Mastercam 2020
Chapter 4

A. Machine Type and Stock Setup.

If necessary, open your file from Chapter 3.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

CO2 Shell Car

Toolpaths for CO2 Shells

Wheel Shells (Area Roughing & Raster)
Cut Body (Equal Scallop)

If necessary, display Toolpaths Manager. On the View tab

View | Glick ETnnlpaths (Alt-0).

Toolpaths v 1 ox
PhXy B ixIy- ERS|oh
Gxm vao$ %GE-

If Machine Group is not displayed in the Toolpaths Manager, 8 Machine Group-L

B.Ill. Properties - TECHNO DAVINCI 3 AXIS

T ?Files ‘
Tool settings
Fig. 1 on the Machine tab | Machine _click Mill | | > De- Ly ~
fault from the menu. — " Fig. 1
Expand Properties (click +) in Mechine Group Propertie %
Toolpaths Manager and click Stock es | Too Sege | StockSeto
setup in Toolpaths Manager, Fig. 1. Stock Plane
[BoTTOM CUTs
Confirm Stock Plane is Bottom Cut, .
Fig. 2 @;Rectangular fuis
(O Cylindrical X Y z

Confirm Display check box is O Sold/Mesh N
checked. OFie il

Click top left corner of the red stock
to move the Origin. After you click
corner the arrow will point to corner.

Key-in X, Y and Z stock dimension:
X 305
Y 42
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Key-in Stock Origin coordinates:
X0
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x o0 S
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Z |00 v to move arrow
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Click OK Wf in the Machine Group Properties.

Select comers... Bounding box NCI extents
All Surfaces Al Solids Al Entities Unselect Al
V] | ?
Fig. 2
1/29/19

Mastercam 2020 CO2 Shell Body Toolpaths Page 4-1

Metric -Area Roughing/Raster and Finish Equal Scallop
© Cudacountry.net Tech Ed

http://www.cudacountry.net

email:cudacountry@hotmail.com



B. Confirm WCS BOTTOM CUT.
Step 1. The Stock is displayed as red wireframe, Fig. 3.

Step 2. In Status bar at bottom of display, confirm CPLANE:BOTTOM CUT, Fig. 3.

Step 3. Confirm Bottom Cut Origin. Use F9 to toggle axes.

DEHE-8E% s Wil L Mastercam 0D foMast. - 0%
Home | Wireframe = Sufaces  Solids  ModelPrep  Drafting  Transform  Machine  View  Toolpaths My Mastercam @ ~
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Position~ Circle | Endpaints “- Line Clasest ~ Center Point (! Circle Edge Point * | Nanual - | (f Bounding Box [ Relief Graave [0 | Onetdge Edges Slice~ | Entities~ Pieces~ .~ ModifyLength entities~ & ksl -
Paints Lines Arcs Splines Shapes Curves Maodify
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Toolpaths R X N

lesEE e L 4——BOTTOM CUT
=8B Machine Group-1 \_\,\«-\‘\":\f § T . - e - Ol‘i gi n

Er-AlL Properties - TECHNG DAVINCT

Files
@ Tool settings

H Stock setup
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. 4 X

Toolpaths | Planes
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SECTION VIEW: OFF  SELECTED ENTITIES: 0 X 3620 Y 11256158

Fig. 3

C. REAR SHELL Rough Area Roughing Toolpath.
Step 1. On the Toolpaths tab = °°P3"S | in the 3D group click expand gallery button ~ and

& , Fig. 4.

Area Roug...

click Area Roughing

S &§ 53 § .

OptiRough Paocket Project Parallel -

~

3D

Fig. 4
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Step 2. Select Model 87 Surface High Speed Toolpaths - Area Roughing

Geometry PR HE E =

from the tree

Machining Geometry Awoidance Geometry

control and set:

EES Entities  Wall Stock. Floor Stock, Entities  Wall Stock  Floor Stock,

(8] machiio 101010

Under Machin- | 5 s

= Cut Parameters

ing Geometry | Trochoidalmotion
PO I Transitions
click Select en- | Steep ¢ Shallow

+ Linking Parameters

tities [::I"" Arc Filter / Talerance
- Planes
button . - Coolant R v

Fig. 5.

Quick View Settings

Tool 20.BULLE.
Tool Diameter 20

Step 3. Triple click the Comer Radius

Feed Rate 50

solid car b()dy Spindle Speed 3500

.

to select as E?Eﬁ:ég?:h ?:7 B | e >
machine geom- | &t 7 I R = 0
etry and click | fonblte pomiforis || G| 5

End Selection |

@) End selection | @ = disabled [ ] | ® ‘ () ‘ P
(ENTER), Fig 6. ~ Fig.5

Triple click
solid car

- %3 pody

Wall Stock 1

Floor Stock 1

To set, double click and key-in.
Fig. 7.

Step 4. Back in Model Geometry page set: ( - :
|
|-

|87 Surface High Speed Toolpaths - Area Roughing

TR HWE E

~ Toolpath Type S

e Machining Geometry Awcidance Geometry
- Pn:palhlinntml‘ Mame Entities “wall Stock. Floar Stock. Marne: Entities Wall Stock  Floor Stock.
- ool
- Holder Iw% e

Stock
- Cut Parameters

------- Trochaidal motion
------- Transitions

....... Steep / Shallow
+ Linking Parameters

- Arc Filter / Tolerance

- Planes

- Coolant A4
£ »

Quick View Settings

Tool 20, BULLE.
Tool Diameter 20

Comer Radius 4

Feed Rate 50

Spindle Speed 3500

Fig. 7
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Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10. Click the OK

Select
Toolpath Con-
trol from the
tree control and
set:

Click Contain-
ment Bound-
aries [

button
Fig. 8.

Select Solids

@ in the

Chaining dia-
log box, Fig. 9.

Under Selec-
tion Method in
the Chaining
dialog box,
click Loop

m and

unselect all oth-
ers.

Click edge of
rear wheel
shell, Fig. 10.
If you select the
wrong edge,
click Unselect

S

B Surface High Speed Toolpaths - Area Roughing

YRE(HWE

E =

v Toolpath Type ~
el Geametry

= Cut Parameters
------- Trochaidal motion
- Tranzitions
- Steep / Shallow
w Linking Parameters

Arc Filter / Talerance
Flares

Conlant A4
£ >

Quick View Settings

Tool 20, BULLE.
Tool Diameter 20

Comer Radius 4

Feed Rate 50

Containment boundary
Boundary chains:

[ Include silhouette boundary

Strateqy:
() Fram outside

(@) Stay inside
Coritain:
Tool tip

Toal contact point

Compensate to;

O Inside
@) Center
() Dutside

o G

~

. © |

Approvimate start point

Curves

v

Click OK

Spindle Speed 3500
Caolant Off Dffset distance: 0o m |k ®
ToolLength 0O . X
Length Dfiset 177 Include tool radins Puoints
Diameter Off... 177 Total offset distarce: 0o [0 By ®
Cplane / Tpl.. BOTTOM CUT
Formula File  Default Formula
Axis Combin..  Default
= edited
@ - disabled |¢||x‘ es ‘?|
Fig. 8
/[\\ Solid Chaining >
- .
Containment
™~ . . Mode
s B[@LS]
A - &
() Face ®

-
‘P//

 Fig. 10

in Pick Reference Face |
dialog box. If the wrong face is selected,
click Other face in Pick Reference Face

dialog box, Fig. 11.

@

Selection Method

[

B I
B | & |
I E N

Cavities All ~

\ Selection

L

Pick

Reference Face

% () %o - §

Other face

| Branches

[VR?

in the Chaining dialog box.

Fig. 11

el =
Start
I« | 4 €>
o]l |@]
Fig. 9
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Step 11. Back in
Toolpath Con-
trol page:

Confirm 1
Boundary
chain

Compensate to
Inside

Uncheck
Include tool
radius

Fig. 12.

Select Tool
from the tree
control and:

Step 12.

click Select
library tool

button
Fig. 13.

Tool Diameter 20
Comer Radius 4
Feed Rate 50

Spindle Speed 3500

Caolant Off
ToolLength O
Length Offeet 177
Diameter Off.. 177
Cplane / Tpl.. BOTTOM CUT
Formula File  Default Fomula
Axis Combin...  Default

= edited

@ =disabled

Select library tool, I [ Filter Asctive: Filter...
[1 Toal inspection / c!amga
10000.0 Millimeters
Force ietiact every
40.0 Minutes

[ To batch

[ Force toal change Rapid Ristract

B " Surface High Speed Toclpaths - Area Roughing X
Toolpath Type A~
Model Geometry Containment boundary
Boundary chains: 1 k @
[ Include sihouette boundary ‘
Stock
Cut Parameters
- Trochaidal mation
- Transitions
- Steep / Shallow Strategy
Linking Parameters () Fram outside
Stay inside:
Arc Filter / Talerance CE
Planes Coritain:
Coolant L4 T ool tip
£ >
Toal contact point
Quick View Settings
Tool J0.BULLE. Cé?per.lsate to: Approvimate start point
Tool Diameter 20 Iside [% ®
Comer Radius 4 O Center
Feed Rate 50 () Dutside Curves
Spindle Speed 3500
Coalant alig Dffset distance: 0] ks ®
ToolLength 0O . X
Length Dfiset 177 [ Include tool radlus~ Puoints
Diameter Off... 177 Tatal affset distance: 0.0 [a) [% ®
Cplane / Tpl.. BOTTOM CUT
Formula File  Default Formula
Az Combin.. - Default
= edited
@ = disabled % e} =)
Fig. 12
8" Surface High Speed Toolpaths - Area Roughing X
Toolpath Type ~
Model Geometry Taol diameter.
Toalpath Cantral # Ass... Tool Name Holder Mame [
Comer radius
Hu\dls
Tool name; | 20. BULL ENDMILL 4. RAD
Stack
Cut Parameters Tool # Length offset
- Trochoidal motion
- Transitions Head #: Diameter offset:
- Steep / Shallow
Linking Parameters
Arc Filter / Tolerance
Planes .
Spindle direction: | Cw
Coolant v IREUT? F
< > Feed rate: |5 Spindle speed. |3
< >
Quick View Settings FPT [}
2 Right-click for options
Toal 0.BULLE. Flunge rate: Retract rate

Comment

o)

Fig. 13
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. ‘28 10cl Selection - ChiUsers\Public\Documents' Share astercam illToels\Mill_Inch.tool
Step 13. Click the Filter button 4, Tool Selection - C:AUsers\Public\D \Shared M 2020\Mill\Tools\Mill_Inch.tooldb
Flg' 1 4 . C:AUzershPublich\Doc.. SMill_lnch. tooldb =
# Agzembly Ma... Tool Mame Holder Mame  Dia. Cor.rad. Length  #Flutes ™
Step 14. Click None button un- 0o OCENTER .. 0125 00 0128 2
7] 2 00 CEMTER.. 0125 oo 011eE 2
der Tool Types i3 11 CENTER 0125 0o n1d. 2
7] 4 1CENTER ... 0125 oo 0114, 2 Filtes.
Fig. 15 ] 12 CEMTER.. 01875 00 0170, 2 DlFiter Am&
7] E 2CENTER ... 0187s 0.0 nivz. 2 445 of 44 tool
o7 13 CENTER 0 00 neg. 2 o dabloals
7] 8 ICENTER ... 025 oo n23.. 2 B g
. . izplay mode
Step 1 5 . Clle Endm1112 Sphere ] 4 CENTER ... 03125 00 nze7. 2 Ot
B 14 CEMTER.. 03125 00 0285, 2 Q4 bl
1 15 CENTER 04375 0.0 0333, 2 SSEMOES
button (second button i ®both
B2 SCENTER ... 04375 0.0 0404, 2
tOp I'OW) and CliCk OK [V ERE] 6 CENTER .. 0§ iXi] 042 2
b4 16 CEMTER.. 05 oo n458. 2
w‘ H 15 7CENTER 0.625 oo 0574 2
W18 17 CEMTER.. 0E25 oo 0570.. 2
. o117 18 CEMTER.. 075 oo nges. 2
Fl . 15. 18 SCENTER ... 075 oo 0gsl.. 2
|}
H 19 SCENTER 0.875 oo 0.803 2
| il 10 CEMTER.. 1.0 0o 0316, 2 w
< > v || R ?
Step 16. Select BALL-NOSE
Fig. 14
ENDMILL 6.0 mm g
. .
Diameter and click OK :
Tool List Filter
w’ Tool Types Taol Diamster
Fig. 16. H Eﬁ Eﬁ E]H U lgrore <
s - Radius Type
jL iy A !l Eﬂ iil MHone Carner Full
i-ﬂ i1 iil iﬂ iu E Tool Material
HSS Ceramic
) l Carbide User Def 1
¥
ﬁ g i}l iﬂ !H [[S Ti Coated Uger Def 2
‘ a E E u‘ Al Nong Copy job setup matl
Al Hone
Operation masking Uit mask\n‘
Mo operation masking Mo unit masking ~
Reset all v/ x ?
Fig. 15
S’J' Tool Selection - CAUsers\PublichDocuments\Shared Mastercam 2020MillToels\Mill_mm tocldb
C:AUgers\PublichDiocu.. bl mm.tooldb =
# Tool Mame Holder Mame  Dia. Corrad. Length  #Flutes Tupe
B B BalL-MOSE EMD MILL -3 a0 15 a0 4 Balle
1] B BALL-MOSE EMD MILL - 4 4.0 20 1.0 4 Balle. Filter Active
1] B BALL-MOSE EMD MILL - 5 5.0 25 13.0 4 Balle. 11 of 280 toals
1 AL T R T
W5 BALL-MOSE EMD MILL - 7 70 35 160 4 Balle Bt
[ EALL-NOSE END MILL -8 g0 40 130 4 Balle. O Tods
i s BALL-NOSE END MILL -3 a0 45 190 4 Balle. O Assemblies
B E BALL-HOSE EMD MILL -10 0.0 50 220 4 Balle. @ Bath
B B BalL-MOSE EMD MILL -12 120 E.0 260 4 Balle
1] B BALL-MOSE EMD MILL - 16 16.0 a0 320 4 Bale.
B B BALL-MOSE EMD MILL - 20 20.0 10.0 3.0 4 Balle.
< ¥ || R ?
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Step 17. Back in Tool
page set:

Feed rate 300

Plunge rate

200

Fig. 17.
Step 18. Select Cut Pa-
rameters from
tree control and
set:

Cutting
method Climb

Stepdown 12.5

Keep tool
down within
% of tool
diameter
500

XY stepover
50%

Minimum 2
Maximum 3
Fig. 18.

B Surface High Speed Toolpaths - Area Roughing

L=l

- Toolpath Type S
Model Geometry
Toolpath Contral

Tt
- Hn\de‘

Stock
- Cut Parameters

- Trochaidal mation

- Transitions
- Steep # Shallow
- Linking Parameters

- Ao Filter / Tolerance

- Planes

- Coolant A4
£ »

Quick View Settings

Tool BALL-MOSEE..
Taol Diameter
Carmer Radiug
Feed Rate 300
Spindle Speed 15915
Caolant Off
ToolLength 80
Length Offset
Diameter Of...
Cplane / Tpl...
Forrnula File
Axis Combin

wom

@ @

BOTTOM CUT
Defaul Formula
Drefault

= edited
& = dizabled

# Agz.. Tool Mame Holder Mame  {

BALL-NOSE END MI...

< »

Right-click for options

Select library taal... [ Filter Active Filer...

[ Todl inspection / change
10000.0 Millimeters
Force refract every

400 Minutes

[1To batch

Tool diameter. m
Correr radius:

Tool name: |BALL-NDSE EMD MILL-E

Tool #

Head #

E_1]
.

Length offset; IZI
Diameter offset D

RCTF
Feed rate; | 300.0

FPT: |0.0047

Plunge rate: | 200.0 ~
[ Force tool change:

Spindle direction: | Cwf ~

Spindle speed

5 (3000

Retract rate:

Fiapid Retract

Comment

Fig. 17

B Surface High Speed Toolpaths - Area Roughing

YR HEE

Toolpath Type -~
Model Geometry
Toolpath Control

Tool

Holder

Stock,

- Trochoidal n&

- Transitions
- Steep ! Shallow
Linking Parameters

A Filter / Tolerance
Planes

Coolant b4
< >

Quick Wiew Settings

Tool BALL-NOSEE...
Toal Diameter
Comer Radius
Feed Rate 300

Spindle Speed 15315

wm

Coalant Qff
Tool Length 80
Length Offset 6
Diameter Off... 6
Cplane / Tpl.. BOTTOM CUT
Farmula File  Default Formula
Auis Combin..  Default
= edited
@ = disabled

Cut style

Cut method Clirnks b
Tip
Tip compenzation

Optimize cut order

Stepdown
Stepdown 125
D Add cuts
tinimurn stepdown 1.25
b &ximum profile stepover 30
[ Comer raunding
1 awimum radius 0.3
Frafile tolerance 0.06
Offzet tolerance 003

Keep toal dawn within
() Distance

(®) % of tool diameter
WY stepover

#% of diameter
Minimum

Maximum

150.0

KI
E&j

Fig. 18
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Step 19.

Step 20.

Select Tro-
choidal mo-
tion from tree
control and set:

Minimize
burial
Fig. 19.

Select
Transitions
from tree con-
trol and set:

Entry helix
Radius 3
Fig. 20.

B Surface High Speed Toolpaths - Area Roughing

TR HH E =

- Toolpath Type A
Model Geometry
Toolpath Contral

Tool

- Holder

Stock
Cut Parameters

ransitions

- Linking Parameters

- A Filter / Tolerance

- Planes

- Coolant A4
£ >

- Steep # Shallow l

Quick View Settings

Tool BALL-MOSEE..
Taol Diameter
Carmer Radiug
Feed Rate 300
Spindle Speed 15915
Caolant Off
ToolLength 80
Length Offset
Diameter Of...
Cplane / Tpl.. BOTTOM CUT
Formula File  Default Formula
Axis Combin..  Default

wom

@ @

= edited
& = dizabled

O 0 (®) Minimize burials

Stepover adjustment [% of max stepover]
Initial loop radivs [% of tool dia)

Retry loop radius % of initial laop)
Minirmum loop radius (% of tool dia)
Feedrate adjustment (% of feediate]

[ Keep lnop inside machining region

(V] % & 2]

Fig. 19

B Surface High Speed Toolpaths - Area Roughing

YR HEE =

Toolpath Type -~
Model Geometry
Toolpath Control

Tool

Holder

Stock.
- Cut Parameters
— Trochoidal motion

Linking Parameters l

A Filter / Tolerance
Planes

Coolant b4
< >

Quick Wiew Settings

Tool BALL-NOSEE...
Toal Diameter 6

Comer Radius 3

Feed Rate 300

Spindle Speed 15315

Coalant Qff

Tool Length 80

Length Offset 6

Diameter Off... 6

Cplane / Tpl.. BOTTOM CUT
Farmula File  Default Formula
Auis Combin..  Default

« = edited
@ = disabled

(®) Entry helix

Radius 30 i

Mate: If helix fails, profile ramp wil be used

Entry feed rate
(@) Plunge rate

() Feed rate

() Profile ramp

Z clearance ]

200

Plunge angle 0

Preferred profile
length

Skip pockets -
smaller than 2200 %182

[(v] %@/ 2]

Fig. 20
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Step 21.

Step 22.

Step 23.

Select Steep/
Shallow from
tree control and
set:

Check
Minimum
depth -9

Check
Maximum

depth -35

Click Apply

Fig. 21.

Select Linking
Parameters
from tree con-
trol and set:

Clearance
plane 0

Select
Minimum
Vertical
Retract

Part clearance
0

All Leads 0
Fig. 22.

Click OK

‘W{ in Area
Roughing dia-
log box.

B Surface High Speed Tooclpaths - Area Roughing

ETT I

~ Toolpath Type A~
Model Geometry
Toolpath Contral

Tool

- Holder

Stock
Cut Parameters

------- Trochaidal motion
w2 Transiions
e B Jlows

~

- Arc Filter / Tolerance

+ Linking Parameters

- Planes
- Coolant A4
£ >

Quick View Settings

Tool BALL-MOSEE..
Taol Diameter
Carmer Radiug
Feed Rate 300

Spindle Speed 15915

wom

Caolant Off
ToolLength 80
Length Offset B
Diameter Of... &

Cplane / Tpl.. BOTTOM CUT

Formula File  Default Formula
Axis Combin..  Default

= edited

@ = disabled

Z depth

[ Asdijust for stock to leave

Detect limits

Mirimum depth |-3.0

Marimum depth |-35. U~

Negative -9 -

Negative -35

[v]i% [

Fig. 21

&?

B Surface High Speed Toolpaths - Area Roughing

o Toolpath Type -~
~ Model Geometry
- Toolpath Contral
- Tool
- Holder

- Stock

- Cut Parameters

- Trocheidal mation
- Transitions
- Steep ! Shallow

SRW |irking Parameters s
- Ac Filter # Tolerance
- Planes

- Coolant b4
< >

Quick Wiew Settings

Tool BALL-NOSEE...
Toal Diameter 6

Carner Radius 3

Feed Rate 300

Spindle Speed 15315

Coalant Qff

Tool Length 80

Length Offset 6

Diameter Off... 6

Cplane / Tpl.. BOTTOM CUT
Farmula File  Default Formula
Auis Combin..  Default

= edited

@ = disabled

Retracts

Clearance plane

(® Absolute

Curl up 4.0

Curl down 4.0

Fart clearance o D‘j
| 1 b

Leads

Linear entry/esit
[incremental)

Wertical arc entry

Wertical arc exit

0 1]

R

0o i [y
() Increment=)

Minirmurn Vertical Retract ~

] Output feed move 2549

Fitting
Mirirmize: Trimming ~ |
Max trimming
distance

=5

AE N

P

=

Fig. 22

Step 24. Allow Mastercam to calculate toolpath.

Step 25.

Save

=

(Ctrl-S).
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D. Verify REAR SHELL Rough Area Roughing.
Step 1. Use Alt-T :

to toggle on I[ Toolpaths v R ox
toolpath dis- i " 2 “r.. r: r:: : f g c:._.
play, Fig. 23. | :;:Mamlne Group-1 ’
l El _|].|_ Properties - TECHNO DAVINCI 3 AXIS
Step 2. Click Verify SRl
LT N 688 %if: Goupet
in the Tl ] £ 1-Surface High Speed (Area rou
Toolpaths Manager, B Flg 23 B 20 1e.00 AL EXOMLL -8
Fig. 24. ‘ 5 R —
Fig. 24

Step 3. We like to uncheck Wireframe
in the Visibility group on the Home tab, Fig. 25.

2SS9 3 - ety
Home View erify
T Create Bookmark [] Toolpath  [] Stock |:|W'reframe *?—01
= *l D @ 4 - L7

]g Automatic Bookmark ~ Tool [ Initial Stock [#] Gneman

Backplot Verify | Simulation Stop Tool i Current  Segment
Condltlons - Clear Bookmarks Components ~ D Workpiece Fixtures Aes Opemhons Operation
Maode Playback Visibility Operations
.
Fig. 25

Step 4. Click Play ’ (R) in playback bar along bottom of the window, Fig. 26.

Performance v Precision | > P o O !5 Slow L Fast
Fig. 26
Step 5. Note Total Time to run program under Toolpath Info in Move List panel (8min 48.90s),
Fig. 28.

Move List

[ Move Info

4 Toolpath Info
Feed Length  2286.452
Feed Time 8min 48.88s
Min/Max X 61.286 / 94.714
Min/Max ¥ -12.500 / 13.500
Min/Max Z -26.333 7 0.000
Rapid Length 28.400
Rapid Time  0.02s
Total Length  2314.852

Total Time 8min 48.90s
I Verbose ‘

Fig. 28

Step 6. Switch back to Mastercam (Alt-Tab).

+Z
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E. FRONT SHELL Area Roughing Surface Toolpath.

Step 1. Use Alt-T to toggle off toolpath dis-

Step 2.

Step 3.

Step 4.

play.

Copy Roughing toolpath in the

Toolpaths Manager. To copy, click
to select toolpath, Fig. 29. Then, use

Ctrl-C and Ctrl-V, Fig. 30.

Expand copied 2-Surface High

Speed toolpath and click Param-
eters, Fig. 30.

Toolpaths

* I x

Xy B ix - ERSo b
BxRA vano$ XEGHE-

B--EE Machine Group-1

-[E3) Files

- @ Tool settings
H -4 Stock setup
B- 8_8 Toolpath Group-1

=111 Properties - TECHNO DAVINCI 3 AXIS

=i

Toolpaths

* 0 x

By B ixt5- ERSo b
BxR vano$ XPHE-

B--EE Machine Group-1

=111 Properties - TECHNO DAVINCI 3 AXIS

[E3) Files

# Tool settings
<> Stock setup
2 Toolpath Group-1

{7 1- Surface High Speed (Area rou

" 5@.(??9?.'.’.!?9.’15.99??‘”‘@?..[99

#6 - Me.00 BALL ENDMILL -B
Geometry

2% Toolpath - 52.7K - BODY.ncd

Parameters

#6 - M5.00 BALL ENDMILL -B
Geometry

Toolpath - 52. 7K - BODY .ncd

=

Fig. 29

Select Toolpath Control from tree control and set:

Click Remove selected containment boundaries

Click Containment Boundaries

Fig. 31.

Geometry

Fig. 30

@' button

S Toolpath - 52,7 - BODY.ncd

[ |button
1 Surface High Speed Toolpaths - Area Roughing X
YR(HWH E
Toolpath Type IS
Madel Geometry Containment boundary
Todl ‘ Boundary chaing: 1 k @
Haider [T Include silhouette boundary . .
& Stock
E Cut Parameters
Trachoidal mation
Transitions
Steep / Shallow Strategy:
Linking Parameters () From outside
St i
Arc Filter / Tolerance OBy
Planes Contair:
Caolatt ™ T ool tip
< b3
Tool contact point
Quick View Settings
Todl RALL-MOSE E Enmper.\sate b Approximate start point
Tool Diameter & ® Inside [};
Camer Radius 3 O Center
Feed Rate 300 (O Outside Curves
Spindle Speed 15915 [%
Coolant alij Offset distance: 0
ToolLength 80 .
Length Dfisat & [ Include tool radius Puints
Diameter OF... & Total affset distance: 0.0 (0] [}?
Cplane / Tpl.. BOTTOM CUT
Formula File  Default Formula
Asig Combin...  Default
= edited
@ = disabled ® 0 ]

Fig. 31
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Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

Step 12.

Step 13.

Step 14.

Select Solids <~ Solid Chaining X
in the K N : Made
Chaining dialog | S
bOX, Fig. 32. ‘ . . (O Face (O]
! ».  Containment N
| . > \\\ cha'n election Metho
Under Selec- |~ . / ! D [ %
tion Method - s ] N
in the Chaining o \ | 1 |
dialog box, click Loop : Flg 33 ] b
m and unselect all ] L i'
others. N . S - ‘\l/ Cavities All v
R e Selection
Click edge of front wheel shell, Fig. 33. : Ii| S
Pick Reference Face = @ 'xFé\l
. ¥,‘r" . . | Other face | B
Click OK in Pick Reference Face Branches
dialog box. If the wrong face is selected, E‘@ = R =
click Other face in Pick Reference Face Fig. 34 Start
dialog box, Fig. 34. < Pl &
© | O
Click the OK | €@ |in the Chaining dialog box.
Fig. 32
Click OK vfl in Area Roughing Toolpaths - 3 x Toolpaths - 3 x
dialog box. MBIk EGEoL MR- EwEoL

] A % 5l

=88 Machine Group-1
=111 Properties - TECHNO DAVINCI 3 AXIS

(5] Files

In the Toolpaths Manager, click
Regenerate all selected operations ool settngs

T.‘ 5 Fig. 35. i . Stock setup

: Toolpath Group-1

Parameters
#6 - M5.00 BALL ENDMILL -B

Click the Toolpath Group-1 in the g ceonety )
Toolpaths Manager to select both g 2 Satie oh Spocd Grear
toolpaths, F ig. 36. [] :faer?r:ﬂesir; BALL ENDMILL -8
Use Alt-T to toggle tool- T —

path display. K LN Fig. 35

Save | k= | (Ctr1-S).

|
-

<

Bxm vao$ SGE-

B--EE Machine Group-1
=111 Properties - TECHNO DAVINCI 3 AXIS

W 6 -M6.00 BALL ENDMILL -B
. Geometry

-9 2 - Surface High Speed (Area rou
D Parameters
i W #6-M6.00 BALL ENDMILL -B
. Geometry
.. BE Toolpath - 28.4K - BODY.ncd

Fig. 36
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F. BOTH SHELLS Finish Raster Toolpath.

Step 1.

Step 2.

Step 3.

Step 4.

Use Alt-T to toggle off toolpath dis-
play.

Copy the 2nd Area Roughing tool-
path in the Toolpaths Manager. To
copy, click to select 2nd toolpath,
Fig. 38. Then, use Ctrl-C and Ctrl-
V, Fig. 39.

Expand the pasted 3-Surface High

Speed and click Parameters, Fig. 39.

Select Toolpath Type from the tree
control and select:

Toolpaths

* o x

PR B I ERSEo b
XA YaD S NG E-

B--EE Machine Group-1

=111 Properties - TECHNO DAVINCI 3 AXIS

-[E3) Files

- @ Tool settings

Stock setup

E| 88 Toolpath Group-1

-5 1 - Surface High Speed (Area rou

Parameters

#6 -Me.00 BALL ENDMILL -B
Geometry

2% Toolpath - 52.7K - BODY.ncd

2 - Surface High Speed (Area ro|~

D Parameters

#6 -M6.00 BALL ENDMILL -B
Geometry
== Toolpath - 28.4K - BODY.ncd

Fig. 38

Toolpaths
Py B Ix - EwBohl
Gxm vao$ %@

=-B8 Machine Group-1
=111 Properties - TECHNO DAVINCI 3 AXIS

* o x

IE3) Files
# Tool settings
<> Stock setup

0_8 Toolpath Group-1
= 1- Surface High Speed (Area rou

D Parameters

----- 8 #6 -Mg.00 BALL ENDMILL -B
[#-[E] Geometry

..BE Toolpath - 52.7K - BODY.ned

= 2 - Surface High Speed (Area rou

D Parameters
----- s #6 -M6.00 BALL EMDMILL -B
[]--- Geometry

DMILL -B

-[E] Geometry

.. BE Toolpath - 28,4 - BODY.ncd

Finishi Fig. 39
mnishing
[0 Surface High Speed Toolpaths - Raster X
Raster D| 2 =
: =TT =
Fig. 40.
o Toolpath Type A X
] Geumetu‘ O Roughing
- Toolpath Control (®) Finishing
- Taol ‘
- Holder @ % Q . &
Stock ‘waterling Scallop Ho'grz::la\
Cut Parameters
- Tranzitions q q
v Steep # Shallow a
-+ Linking Parameters Spiral Fiadial Hybiid Project Equal Scallop

- e Filter / Tolerance
- Planes
- Coolant

- Canned Text v
< >

Quick View Settings

Toal BALL-NOSEE..
Tool Diameter
Comer Radius 3
Feed Rate 300
Spindle Speed 15915

@

Conlant Off
ToolLength 80

Length Offset &

Diameter Of.. &

Cplane / Tpl.. BOTTOM CUT
FormulaFile  Default. Fomula

Avis Combin...  Default

o = edited
@ = disabled

[v]% & 7

Fig. 40
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Step 5.

Step 6.

Select Model
Geometry
from the tree
control and set:

Wall Stock 0
Floor Stock 0
Fig. 41.

Select
Toolpath Con-
trol from tree
control and set:

Under Contain
select Tool
contact point

Click Contain-
ment Bound-

aries [
button
Fig. 42.

B Surface High Speed Toolpaths - Raster

Machining Geometry Awoidance Geometry

W
Toolpath Contral
Tool

Holder I%%

Stock
Cut Parameters

EES Entities  Wall Stock. Floor Stock, Narme Entities  Wall Stock  Floor Stock,

- Transitions
~ Steep / Shallow
Linking Parameters

Arc Filter / Talerance
Flares

Conlant

Canned Text A4
£ »

Quick View Settings

Tool BALL-MOSEE..
Tool Diameter &

Carmer Radiug
Feed Rate 300
Spindle Speed 15915

=

Caolant Off

ToolLength 80 < > < >
Length Offset B

Diameter OF . & 03 + 5 03 + 5

Cplane / Tpl.. BOTTOM CUT
Formula File  Default Formula

Axiz Combin...  Default Dy Tt s

= edited
& = dizabled

Fig. 41

B " Surface High Speed Toolpaths - Raster

EIT I

- Toolpath Type ~
' i Containment boundary
Boundary chaing: 1] % @
[ Include silhouette boundary ~

Cut Parameters

- Transitions

w-- Steep / Shallow

Linking Parameters

Arc Filter / Tolerance

Planes

Coolant Coritair:

Canned Text v ) Taol tip
< >

(®) Tool contact point
Quick View Setings ‘

Tool BALLMOSEE.. Compengate to: Approsimate start point
Tool Diameter B ® Inside L\s @
Corer Radius 3 O Center
Feed Rate 300 O Outside Curves
Spindle Speed 15915
Coat Of Offse ditance: o [ NG
ToolLength 80
Length Dffsst & [ Include tool radius Fuoints
Diameter Off... & Total offset distance: 0.0 [1]] 3 @
Cplane / Tpl.. BOTTOM CUT
Formula File  Default Fomula
Axis Combin...  Default

= edited
@ =disabled

Fig. 42
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Step 7. Right click in the Chain manager dialog box and click Add

Step 8.

Step 9.

Step 10.

Step 11.

Step 12.

from menu, Fig. 43.

Select Solids III in the Chaining dialog box and under

Selection Method click Loop
Fig. 44.

Click edge of rear wheel shell, Fig. 45.

Click OK | &

Click OK T
& |inthe
Chaining dialog
box.

Click OK

% |in Chain
Manager dialog
box, Fig. 47.

|
-

Containment

g 4 chain

and unselect all others,

in Pick Reference Face dialog box, Fig. 46.

:; Chain Manager X
TEnE
Change¥de
Rechain all
Resync all IEI
Reverse order |
Sort options... oot
e |[?]
Edit

Fig. 43
Solid Chaining X
ode
(C)Face ®

Selection Method
s[5y
[ @ ]

.
2y G ]
 ® [ &

Pick Reference Face X
| Other face |
[VR?
Fig. 46
A Chain Manager =
2 s [&]
> =

Chaining talerance:

@5
Fig. 47

Cavities All ~
Selection

[::\:‘:]
B .
Branches
cll | =
Start
4 [ 4 «>
(@0

Fig. 44
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Step 13.

Step 14.

Step 15.

Step 16.

Select Cut Pa-

rameters from

tree control and
set:

Cutting meth-
od Zigzag

Stepover .5
Fig. 48.

Select Steep/
Shallow from
tree control and
set:

Uncheck
Minimum

Uncheck
Maximum

Click Apply

Fig. 49.

Click OK
W{ in
Raster dialog
box.

Save H

(Ctrl-S).

B Surface High Speed Toolpaths - Raster

-« Toolpath Type ~
o Model Geometry

-« Toolpath Contral

- Tool

- Holder

Stock

= it Parameters
Lo Transitions ‘
- Steep / Shallow
- Linking Parameters

- & Filter / Tolerance

- Planes

- Conlant

- Canned Text b
< >

Quick iew Settings

Todl BALL-NOSEE...
Toal Diameter 6

Corner Radius 3

Feed Rate 300

Spindle Speed 15915

Coalant Qff

ToolLength 80

Length Offset 6

Diameter Off... €

Cplane / Tpl.. BOTTOM CUT
Fomula File  Default Formula
Axis Combin. Default

~ =edited
2 = disabled

Cut style

Cut method

Tip compenzation
Optimize cut order
Paszes

Stepowver

Scallop height

M achining angle

[ Perpendicular fil

Down /4 up mil
Overlap

Shallow angle

Zigzag ~

u Tip

Eﬂaﬂjj
0.01042%

1.0

(®) % of tool diameter

Keep toal down within

1.0

16.EBEREY

[v] % &

P

=

Fig. 48

B Surface High Speed Toolpaths - Raster

YRHEE

<

o Model Geomety
- ¢ Toolpath Control
- Tool

- Holder

Stack
Cut Parameters

------- Transitions

- &yc Filter / Tolerance
- Planes

- Coolant

< >

Toolpath Type ~

e Linking Parameters ‘

- Canned Text v

Quick View Setings

Toal BALL-MOSEE..
Tool Diameter
Corner Radius
Feed Rate 300

Spindle Speed 15915

wom

Caolant Off
ToolLength 80
Length Offset B
Diameter Of.. &

Cplane / Tpl.. BOTTOM CUT
Formula File  Default Fomula
Axis Combin...  Default

= edited
@ =disabled

Angle

Z depth

O

Detect limits

bririirnLn depth | -5.0

D@mum depth |-35.0

Contact

[VI% (&

Fig. 49
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G. Verify Wheel Shelils.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

In the Toolpaths Manager, click
Regenerate all selected operations

'I'h , Fig. 50.

Click Toolpath Group-1 to select all
three shell toolpaths, Fig. 51.

Click Verify ?

Manager.

in the Toolpaths

Click Play ’ (R) in playback bar
along bottom of the window.

Note Total Time to run program
(31min 13.32s), Fig. 53.

Switch back to Mastercam (Alt-Tab).

+2
+r

Toolpaths v 1x
Py i i ERT{aol
e a G5 2% (g Bl

=8B Machine Group-1
E--1l1 Properties - TECHNO DAVINCI 3 AXIS

i 2 Files
- Tool settings

-4 Stock setup
E|88 Toolpath Group-1
EIL? 1 - Surface High Speed (Area rou
D Parameters
----- s #G - M5.00 BALL ENDMILL - B
[#-[E] Geometry
. BE Toolpath - 52, 7K -BODY.ncd
=7 2 - Surface High Speed (Area rou
D Parameters
¥ =6 -M5.00 BALL ENDMILL - B
Geometry

oolpath - 28,4 - BODY.ncd
- Surface High Speed (Raster) -
D Parameters
----- ¥ =6 -M5.00 BALL ENDMILL - B
[#-[E] Geometry
3 Toolpath - 28.4K - BODY.ned

Fig. 50

Toolpaths v 1x
Py hix Iy ERSZ o
BRR vaL $ NWE-
B--EE Machine Group-1

-1l Properties - TECHNO DAVINCI 3 AXIS

£ Files

® Tool settings

= 1-5urface HihEd (Area rou
D Parameters

----- ¥ 6 - M5.00 BALL ENDMILL - B
[-[§] Geometry

. BE Toolpath - 52, 7K -BODY.ncd
=% 2 - Surface High Speed (Area rou
D Parameters

----- ¥ =6 -M6.00 BALL ENDMILL - B
[E: Geometry

. BE Toolpath - 28,4K -BODY.ncd
=-F% 3 - Surface High Speed (Raster) -
D Parameters

----- ¥ =6 -M6.00 BALL ENDMILL - B
(-[§] Geometry

.- 88 Toolpath - 847.5K - BODY .nct

Fig. 51

Move List
[ Move Info
4 Toolpath Info

Feed Length 8780.740

Feed Time 31min 13.01s
Min/Max X 59.034 / 224.968
Min/Max¥  -14.250 /f 14.250
Min/Max Z -30.021 7 0.000

Rapid Length 520.639
Rapid Time  0.31s

9301.378
Total Time

31min 13.32s
b Verbose ‘

Fig. 53

Total Length
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H. Rename Toolpath Group WHEEL SHELLS.

Step 1. Rename Toolpath 155 paths v 2 x  Toolpaths v R ox
Group-1 to M Ik EREol. M4 ik EwSol
WHEEL axa vace xem axa vecs xen Right
SHELLS in &+ BB Machine Group-1 i chic
[-1l1. Properties - TECHNO DAVINCI 3 AXIS Mill toolpaths N
the Ops M -2 WHEEL SHELLS P
& pS an- oE!ﬁ 1 -5urface MY ed (Area rou S 1-5urfz Lathe toclpaths
ager TO rename, D Parameters D Para Wire toolpaths
7 R S ¥ 6 -M5.00BALL ENDMILL - B W =6 T e
click and hover (8] Geometry G Geof _
.28 Toolpath - 52,7 - BODY. ncd .22 Tool| Edit selected operations »
over TOOlpath =% 2 - Surface High Speed (Area rou - 2 -surfz X
D Parameters D Para Groups ¥ New Machine group >
GI‘OUp-l then L ¥ 26 -M6.00 BALL ENDMILL - B @ %6 o New Toolpath group
key in WHEEL E]--- Geometry E]--- Geor % °
- .88 Toolpath - 28,4K - BODY. ncd .22 Tool| opy ename
. =% 3 - Surface High Speed (Raster) - - 3 -surfz Paste Delete
SHELLS, Fig. 54. bl
18 ? ;aﬁr?n;esir; BALL ENDMILL - B D “a. Delete Rekteliempty
[-[5] Geometry -[5] Geor Undelete
B Toolpath - 847.5K - BODY.nct -BE Tool ndo
I. Insert LEFT
Fig. 54 Fig. 55

CUT Toolpath Group

Step 1. Insert new Toolpath group. To insert group, right click Ma- Toolpaths M
chine Group 1 at the very top of Ops Manager and click Groups "™ ™ x % f i T
> New Toolpath group, Fig. 55. BxXA vaC s AGE-

B--EE Machine Group-1
[-1lL Froperties - TECHNO DAVINCI 3 AXIS
=88 WHEEL SHELLS

Step 2. Rename new Toolpath Group to LEFT CUT. To rename, click £ 1- Surface High Speed (Area rau
and hover over Toolpath Group-1 and key-in LEFT CUT, Fig. 56. e s o

+-[8] Geometry
.88 Toolpath - 52,7 - BODY..ncd
=% 2 - Surface High Speed (Area rou

.’- SWitCh to LEFT CUT Wcs. ? ::?f:‘?:;sm ——
Step 1. Display the Planes Manager. To display, click Planes tab {8 Geometry

-2 Toolpath - 28.4K - BODY.ncd

Flanes | at the bottom of Ops Manager. D Qs i e Rosten)

----- ¥ 6 -M6.00 BALL ENDMILL - B
#-[E] Geometry

Step 2. In the Planes Manager set: g L Toopat 0975000
under Name, Fig. 57 ogli .
Click LEFT CUT Fig. 56
Click Set All | == |. Planes v R ox
LEFT CUT +-m-A-=cB oS
Step 3. Change to the Isometric Orlgm N:m:op o= W c T of
View. Rightclickinthe —~  §/ - o
. . Ba
graphics window and B ; Bottom
click |GT Isometric (wcs) < Rt
(AIE-7). ] ps
| . “Trimehic -E.
Step 4. Confirm Left Cut Ori- - Ve

gin, Fig. 58. Use F9 to Fig. 57

toggle axes.
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K. Left Cut Finish Equal Scallop Toolpath.

Step 1.

Step 2.

Step 3.

On the Toolpaths tab

Toolpaths

in the 3D

group click expand gallery button ~ and click

9 9 5

L

OptiRough Pocket Project Parallel ;‘
Equal Scallop 5 , Fig. 59. 3D
Equal Scall.., Fig 59
Select Model - .
B Surface High Speed Toolpaths - Equal Scallop X
Geometr -
Y EFTIEE
from the tree
Control and Set: Tolayp . Machining Geometry Avoidance Geometry
‘ Hame Entities W all Stock Floor Stock, Mame Entities  Wall Stock  Floor Stock,
Under Machin *Haldar 8] rachinng_Jo_ [0 1o [HEE | [0 JooJoo |
Stack
ing Geometry |+ e
click Select en- niabaenmes
[:% ----- Home ¢ Ref. Paints
tltles Arc Filter / Tolerance
- Planes
button " Coden ;
Fig. 60. ‘ g
g Quick View Settings
Toal BALL-NOSEE..
Triple click the | =2 ©
: Feed Rate 71625
SOIId car bOdy Spindle Speed 3500
Coolant ot
tO SeleCt as ToolLength 80 < > < >
: Length Offset &
maChlne g?om Ei‘?me“jr'?ﬁlu EEFT cut = + % |‘ El
etry and CIICk FUD[::JTE Filz Default. Fomula
. Awiz Combin...  Default 4 Display Remainder i
End Selection -
. @I End Selection \:I v medted
Y. @ - disabled [ & || ® ‘ (4] ‘ ? |
(ENTER), Flg 61. Fig. 60
/ - ! . .
o B Triple click
f y >, solid car body
: ..... 5
‘\( -~
}\‘
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Step 4.

Step 5.

Step 6.

Step 7.

BaCk iIl Model B Surface High Speed Toolpaths - Equal Scallep X
Geometry YR HE E
page Set: o Toolpath Type ~ . i
el e Machining Geometry Avoidance Geometry
oolpath Cortral s . -
W ll St k 0 Tool Mame Entities “wall Stock. Floar Stock. Marne: Entities Wall Stock  Floor Stock.
all Stoc Helder 5] rochinn %% [ i Joo oo |
Floor Stock 0 Stook
To set, double 7 Dl Peraneters
P B R Steep / Shallow
click and key- Uik Pasnei
in_ Arc Filter / Talerance
- Planes
- Coolant
. e Canned Text W
Under Avoid- & B
ance Geom_ Quick View Settings
. Taol BALL-MOSEE...
etry Clle TDo\Diame?er E
. Comer Radiuz 3
Select entities Feedfisle 71675
Spindle Speed 3500
[:E Coulant off
ToolLength 80 < > < >
Length Offset B
button e =0 0 = L
Fig. 62. ot S || G|
. . = edited
Triple click the | & _ . V1% & 2]
check body to Fig. 62
select as avoid- T
" 1
ance geometry, Fig 63. g
Rotate view to view bot- }
tom and rear surfaces, hold \/ - Triple click
down middle mouse button ‘ check
(wheel) and drag to rotate . solid
view, Fig. 64. s
. " “Fig. 63 .
Click bottom and rear g /‘
surfaces to select as e o
avoidance geometry T i NN )‘
and click End Selec- | . ! -
tion ( @) End selection \'] (EN- | J/
I RS
TER), Fig 64. - ~_

Click bottom
surface as

avoidance Fig. 64 . ‘ -

geometry Tl /f o
Click rear
surface as
avoidance
geometry
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Step 8. Back in Model
Geometry
page set:

Confirm 8
Avoidance
entities
Fig. 65.

Select Tool
from tree con-
trol and set:

Step 9.

Feed rate 300

Plunge rate
200
Fig. 66.

B Surface High Speed Toolpaths - Equal Scallep

L=l

- Toolpath Type S

. Machining Geometry

Awoidance Geometry

Toolpath Enntrl
Tool
Haolder

Stock
Cut Parameters

Transitions
- Steep # Shallow
Linking Parameters

Arc Filter / Talerance
Flares

Conlant

Canned Text A4
£ »

Quick View Settings
BaLL-NOSEE..

Tool

Taol Diameter
Carmer Radiug
Feed Rate
Spindle Speed 3500
Caolant Off
ToolLength 80 <

wom

71625

Entities  Wall Stock. Floor Stock,

(8] machinio sz _Joo___Joo |

Entities  Wall Stock  Floor Stock,

Rmm

Narme

@

Length Offset
Diameter Off... &

Cplane # Tpl.. LEFT CUT
Formula File  Default Formula

Axiz Combin...  Default Dy Tt

= edited
& = dizabled

15

Fig. 65

B Surface High Speed Toolpaths - Equal Scallop

YO H

+ Toolpath Type ~
todel Geometiy

Toolpath Control #

Hu\de~ B e

Stack
Cut Parameters

gz To

Transitions
- Steep / Shallow
Linking Parameters

Arc Filter / Tolerance
Planes

Coolant

Canned Text v
< >

ol Name Holder Mame

BALL-NOSE END MI

>

i

Tool diameter. m
Comer radius

Todl name |BALL—NDSE END MILL -6 |

Length offset; D
Diameter offset D

Tool #

Head #

]
]

Quick View Setings

Right-click for options

Tool BALL-MOSEE..
Tool Diameter & Select lbrary toal.... [ Fiker Active Eilter..
Comer Radius 3
FE.Ed Rate 300 [ Toal inspection / changs
Spindle Speed 3500 00000 | Milimeters
Coolant alig Foice retract every
ToolLength 80 40.0 Mirutes
Length Offset B
Diameter Of.. & [ To batch
Cplane / Tpl.. LEFT CUT
Formula File  Default Fomula
Axis Combin...  Default
= edited
@ =disabled

O ~

Spindle direction:

Feed rate: | 300.0 Spindle speed
FPT: (0.021 4s Cs
Flunge rate; | 200.0 ‘ Retract rate

[ Force toal change Rapid Ristract

Comment

o)

Fig. 66
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Step 10. Select Cut Pa-
rameters from
tree control and
set:

Cut style
Both to
Other Way

Check
Optimize cut
order

Stepover 1

Keep tool
down within
100%
Fig. 67.
Step 11. Select Steep/
Shallow from
tree control and
set:

Check
Minimum
depth 0

Check
Maximum

depth -37

Click Apply

Fig. 68.

B Surface High Speed Toolpaths - Equal Scallop

~ Toolpath Type S
Model Geometry

+ Toolpath Contral

Tool

- Holder

- Stock

SRRV (Ut Parameters
------- Transitions ~
....... Steep / Shallow

+ Linking Parameters

- Arc Filter / Tolerance

- Planes
- Coolant
- Canned Text b
£ »
Quick View Settings
Tool BALL-MOSEE..
Tool Diameter &

=

Carmer Radiug

Feed Rate 300
Spindle Speed 3500
Caolant Off
ToolLength 80
Length Offset B
Diameter Off... &
Cplane # Tpl.. LEFT CUT
Formula File  Default Formula
Axis Combin..  Default
= edited
@ = disabled

Cutt style
Closed contour direction

Open contour direction

Other W ay ~ ~
Other W ay ‘ ~

=

Tip compensation

Oiptimize cut order,
Expand inside to Ub
] Smoathing

Passes

Stepover 1

o

Scallop height 0.041
] Masimum rumber of offsets o
Daown / up mil

Overlap 0.032

Shallow angle 5.0

Feep toal dawn within
() Distance

T.B34706

®) % of toal diameter

[v]i% [

Fig. 67

B Surface High Speed Toolpaths - Equal Scallop

+ Toolpath Type ~
todel Geometiy

+ Toolpath Control

Tool

- Holder

Stack
Cut Parameters

------- Transitions

e Linking Parameters ‘

- &yc Filter / Tolerance
- Planes

- Coolant
- Canned Text v
< >

Quick View Setings

Toal BALL-MOSEE..
Tool Diameter
Corner Radius
Feed Rate 300
Spindle Speed 3500
Caolant Off
ToolLength 80
Length Offzet
Diameter Of.. &

Cplane # Tpl.. LEFT CUT

wom

@

Formula File  Default Fomula
Axis Combin...  Default

= edited

@ =disabled

Angle

From

Tao

[ Smoothing tolerance 0.0

Z depth

Detect limits

Mirimum depth | 0.0

Mavimum depth |-37.0

L

|
N Negative -37

[VI® (&

o8)

Fig. 68
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Step 1 2. SeleCt Linking B Surface High Speed Toolpaths - Hybrid

Parameters
from tree con-
e Toolpath Type A Retract
. e Model Geometry CREED
tI'Ol and Set. <. Toolpath Contrel Clearance plane m [ Minimum Yertical Retract v
Tool "
Holder ©Ahsn|ule O Incrementa! D Output feed move =
Curl up 4.0
Clearance o sk
lane 1 (e Cut Parameters, Ll down 40
T it
p 5::22 ;ng:‘a”;’ Pat clearance 1.0 s | I | I
(20000 | inking Parameters | I |
AR X
Select G e Fier 4 Tolerance t +
. . o Planges J \-
Minimum o Coolnt
- Canned Text b Leads
1 £ > Linear entry/exit 0.0 -
Vel'tlcal ez Fitting _ :
Retract Duick View Settings Vetizalmcenty |00 Minimize Trimming ]
Tool BALL-MOSE E.. b & trimming
Tool Diameter 6 Werlical arc exit distance
Part E:;T,;Z::Ius gl]l] Haorizontal arc entry
Spindle Speed 3500 Horizontal arc exit
clearance 1 Codkrt  OF D
Toaol Length 80 b4 & ramp angle
Length Offset B X
Diameter Off... & Ramp height
All Leads 0 Cplane / Tpl.. LEFT CUT
Formula File  Default Farmula
Fig 69 Axis Combin. . Default
. .

~  =edied

Step 13. Select Are 7 i x|[D

Filter/Toler- Fig. 69

ance from tree B Surface High Speed Tooclpaths - Equal Scallop

control and set:

e Toolpath Type ~ -
Total . bodd Geomety Tolerance Distribution
< Toolpath Control Total tolerance: |0.0625
tolerance - Tod
- Holder
.0625 Cut Line/dre Smoothing
4 Stock tolerance talerance tolerance
= Cut Parameters
0.00625 0.05625 i}
e s :
1 weweees Steep f Shallow 100 % m"/w i} %
CheCk Llne/ - Linking Parameters -
Arc Filtering R i —
S tt' F'Ines S ‘ Line/4rc Filtering Settings [ Smocthing Settings
etungs - Codlant Create arcs in: ‘ Use Fixed Segmert Length
- Caned Tedl v O E17 g @ [vzEs
g D Segment Length 04

Ore way filtering

- Duick View Seti
Uncheck Cre uick Vigw Settings ~ [005%5 o] Shift points randomly along toolpath

tinimum arc radius

t . XY Toal BALL-WOSEE...

ate arcs in Too Diameter 6 N e 000 A T —
Comer Radius 3
Feed Rate 300 (® Use masimal tolerance value for both Present arcs a2 line segments
Spindie Speed 3500 (O Tighten Line fitering tolerance

Check One Coolant off ! o

ﬁlt . ToolLength 80 (O Tighten Ave fitering tolerance Dutput 30 arc entry motion

way ering Length Offsst & 0.002613 5.0%
Diameter Of.. &
Cplane # Tpl.. LEFT CUT

o e Formula File Default Formula
Set Minimum Axis Combin... Default

arc radius v - edted

0625 @ - disabled ® e}

Fig. 70
Cut tolerance 10%
Fig. 70.

Step 14. Click OK Qf! in Equal Scallop dialog box. Allow Mastercam to calculate toolpath

‘""E’, then Save E (Ctrl-S).
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L. Verify Left Cut.

Step 1.

Step 2.

Step 3.

Step 4.
Step 5.

Step 6.

\
Confirm toolpath |
avoids bottom and ;
rear surfaces, Fig. 71. |
Use Alt-T to toggle

on toolpath display. (I
changed color of tool-
path for clarity.)

Confirm toolpath
avoids bottom surface

Change to the Isometric Fig. 71 . f
View. Right click in the graph- Confirm toolpath avoids
ics window and click |§T 1sometric fwcs) | (Alt-7). rear surface

. Toolpaths v R ox
In the Toolpaths Manager click the LEFT CUT Toolpath group b T T T B o L
to select toolpath and click Verify | "7 |, Fig. 72. XA YACS AWE:

=] EE Machine Group-1
G411 Properties - TECHNO DAVINCI 3 AXIS
' =88 WHEEL SHELLS
1 1 - 1 - Surface High Speed (Area rou
Click Play (R) in playback bar. 7 e
----- a #6 -M5.00 BALL ENDMILL - B
. . . [ Geometry
Note Total Time to run program (5S1min 40.33s), Fig. 74. - 52 Toolpath - 52.7K - BODY. ned
= 2 - Surface High Speed (Area rou
Parameters
s AN S S a #6 -M5.00 BALL ENDMILL - B
Switch back to Mastercam (Alt-Tab). - Geometry
£Z Toolpath - 28.4K - BODY.ncd
=5 3 - Surface High Speed (Raster) -
D Parameters
a #6 - M&,00 BALL ENDMILL -B
[]--- Geometry
.22 Toolpath - 847.5K - BODY.nce
-3 LEFT CUT
Bﬁ 4 - 5u igh Speed (Equal Sc:
i i) Parameters
a #6 - M&,00 BALL ENDMILL -B
| @[5 Geometry
i B8 Toolpath - 203.0K - BODY.nct

Fig. 72

Move List

[ Move Info

4 Toolpath Info
Feed Length  15500.914
Feed Time 51min 40.18s
Min/Max X -0.718 / 246.997
Min/Max ¥ -17.284 J 35.477
Min/Max Z -37.563 / 1.000
Rapid Length 246.786
Rapid Time  0.15s
Total Length  15747.700

Total Time 51min 40.33s
I Verbose ‘

Fig. 74
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M. Insert RIGHT CUT Toolpath Group.

Step 1.

Step 2.

Insert another
Toolpath group.
To insert group,
right click Ma-
chine Group 1 at
the very top of Ops
Manager and click
Groups > New
Toolpath group,
Fig. 75.

Rename new
Toolpath Group
RIGHT CUT,
Fig. 76.

Toolpaths

* o x

ey x5 EREo b
Gam vacs xpm. Right

=-8

-2 WHEEL SHEL
= 1-5urfe

[-[E] Geal
22 Tool

11 Properties -

4 click

Mill toclpaths >
Lathe toolpaths

Wire toolpaths

Router toolpaths

Edit selected operations >

Groups > Mew Machine group > |

Cut MNew Toolpath group ‘
Copy
Paste
Delete
Undelete
Undo

Rename

Delete
Delete all empty

Expand

Collapse

Reports b
Select...

Crk v

Fig. 75

Toolpaths v B ox
PxX T Ix Ig- ERSEo b
Axf vac$ %@l

=R EE Machine Group-1
L1, Properties - TECHNO DAVINCI 3 AXIS
=88 WHEEL SHELLS
=7 1 -5urface High Speed (Area rou
D Parameters
----- ¥ #5-M5.00 BALL ENDMILL -B
(#-[F] Geometry
.22 Toolpath - 52, 7K - BODY.ncd
=7 2 - Surface High Speed (Area rou
D Parameters
----- 5 #6 -M&.00 BALL ENDMILL - B
[#-[E] Geometry
.22 Toolpath - 28.4K - BODY.ncd
=7 3 - Surface High Speed (Raster) -
Parameters

----- a #6 -M6.00 BALL ENDMILL -B
-[§] Geometry

&= Toolpath - 847. 5K - BODY.nct
=2 88 LEFT CUT
=% 4 - Surface High Speed (Equal Sc:
m Parameters
#6 -M6.00 BALL ENDMILL -B
Geometry

Fig. 76
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N. Mirror LEFT CUT to RIGHT CUT Toolpath.

Toolpaths

Step 1. On the Toolpaths tab

click Toolpath Transform

Step 2. In the Transform Operation Parameters dialog box:

under Type, Fig. 77
select Mirror

E

Transform

Toolpath i

Step 3.

Step 4.

Step 5.

under Source
select NCI

under Source operations
in LEFT CUT toolpath group select Surface High Speed (Equal Scallop).

Click the Mirror tab at top of dialog box, Fig. 78.

under Method

select Mirror about X axis {*

Click OK

v

Allow Mastercam

to calculate tool-
path.

Save E

(Ctrl-S).

Transform Operation Parameters

Type and Methods  Mimor

Type Source op@ions [] Remave commerts []Create new operations and geometry
(O Translate = ?D S;:;:ﬂ";'ih Speed (Area roughing) A Keep this transfom operation
O Rotate ¥ 6-MG00BALLENDMILL-BALL | []Copy source operations
(®) Mimor Geometry Disable posting in selected

; .22 Toolpath - 23.4K - BODY ncd - Prog source operations
Method B--Q%Surﬂace High Speed (Raster) - [WCE [ Subprogram
Parameters
Absolute Incremental
O Teol plane . #5-M5.00 BALL ENDMILL - BALL _
Include: origin [5] Geometry Work offset numbering
Include WCS 00 LI::-FA?-E:J_T—olpath - 847 5K - BODY ned - Pre (®) Automatic
S0 Maintai eration’s
Save pianes [EE )4 - Suriace High Speed (Equal Scalin) O Meaintain sotrce operafion
(@ Coordinate (O Assign new
- #6 - ME.00 BALL ENDMILL - BALL Start

Source - [§] Geometry

@NCI o () Geomety 8% Toolpath - 203.0K - BODY.ned - Pre Irerzment
9"'88 RIGHT CUT By instance
Group NCI output by < o By toolplane
O Operation order Comment Match existing offsets
stored in pl
Unique subprograms orEdinpEnes
(®) Operation type [ | Custom Parameters...
[v] %[ 2]
Fig. 77
Transform Operation Parameters *
Type and Methods ~ Mimor
Method (WCS coordinates) Mirror poirts {(WCS coordinates) Cutting direction
+ z e
ot BB x @
o % 0B ﬂ v [oo o % (®) Maintain start point
z [0 e (O Maintain start entity

o A [450
O [et

Mimar plane

]

|Top

Fig. 78

Swap lead in/out parameters
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0. Verify Right Cut.

Step 1.

Step 2.

Step 3.

Step 4.

In Toolpaths Manager, click
the Transform/Mirror tool-
path, Fig. 80.

Click Verify 1"EI in
Toolpaths Manager.

Click Play > (R) in play-
back bar.

Click Close| * |to close Mastercam
Simulation.

Toolpaths v B ox
PxX T Ix Iy- ERSsEo
AR vano s -

B--EE Machine Group-1

_Ill_ Properties - TECHNO DAVINCI 3 AXIS
£-88 WHEEL SHELLS
- 1 - Surface High Speed (Area rou

D Parameters

----- ¥ #5-M5.00 BALL ENDMILL -B
[ Geometry

.22 Toolpath - 52, 7K - BODY.ncd

-5 2 - Surface High Speed (Area rou

D Parameters

----- W 6 -M5.00 BALL ENDMLLL - B
[#-[E] Geometry

22 Toolpath - 28.4K - BODY.ncd

=7 3 - Surface High Speed (Raster) -

m Parameters

----- a #6 -M6.00 BALL ENDMILL -B
[ Geometry

&= Toolpath - 847, 5K - BODY.nc

2% LEFT CUT
=57 4 - Surface High Speed (Equal Sc

m Parameters

----- a #6 -M6.00 BALL ENDMILL -B
[#-[E] Geometry

&= Toolpath - 203.0K - BODY.nc

@2 RIGHT CUT
=% 5 - Transform/Mirror X Axis/Coo

Parameters
2= Toolpath - 198. 7K - BODY.nct

Fig. 80
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