Mastercam 2025

chapter 3oolpaths for CO2 Shell ,

Wheel Shells (Area Roughing & Raster)

CO2 Shell Car

Cut Body (Equal Scallop)

A. Machine Type and Stock Setupl.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

If necessary, open your file from Chapter 5.

If necessary, display Toolpaths Manager. On the View tab
View | click | [&d Toolpaths | (Alt-0).

If Machine Group .I. is not displayed in the Toolpaths Man-

MMachine

ager, Fig. 1 on the Machine tab , click Mill

> Default from the menu.

Toolpaths v %
MR Ik ER-Bolk

(= oy Machine Group-1
= Properties - Techno HD
i 1T Files
1 Tool settings
Stock setup
=-E& Toolpath Gruup&

>

Fig. 1

Expand Properties (click +) in Toolpaths Manager and click Stock setup ., Fig. 1.

In the Machine Group Setup on Stock Setup page set:
under Selection, Fig. 2

click Add two corners +-|-

sketch a rectangular in the graphics area
under Origin coordinates key-in:
X0
Y -21
70
under Anchor point
click top left corner
key-in X, Y and Z stock dimension:
X 305
Y 42
7 70,

Fig. 3

under Stock Plane Transformation
Current BOTTOM CUT

click OK @

Machine Group Setup

Stock Setup
Selection (1) (A\/
" Rectangular 1
@@@@
~

) Origin
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00. ~
¢
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Eo IRNEe
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Anchor point:

Length: |305.0 ‘ A :
Width: [42.0 ~ -3
Height: |70.0 ~ A=

7
&

Cylindrical

.

Push Pull (&)

e

Stock Plane Transformation ()

Current: | BOTTOM CUT~~

Attrihitec v
Fig. 2
4/5/24
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B. Confirm WCS BOTTOM CUT.

Step 1. On the Toolpaths tab | "°'P=N
red wireframe, Fig. 4.

click Stock Display

4

Stock

Display

and Stock is displayed as

Step 2. In Status bar at bottom of display, confirm CPLANE: BOTTOM CUT, Fig. 4.

Step 3. Confirm Bottom Cut Origin. Use F9 to toggle axes
DAk ¥ ; CATech Ed 23-24\Shell Car\BODY.mcam* - Mastercam Mil 2025 mill - o x
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2D 3D Multiaxis Stock Utilities. Analyze
~ - -
Toolpaths v X . ~ 3 A
o ~
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< > S

L@ Stock setup
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SECTION VIEW: OFF  SELECTED ENTITIES: 0
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=28 Toolpath Group-1
e //
/ ///
////
e
Stock” - e
o . \\\L
. ~ - N
S \\\ ~ .
N \

Y: -64.294%0 Z: 0.00000

3D CPLANE:BOTTOM CUT - TPLANE: BOTTOM CUT

] ig.

C. REAR SHELL Rough Area Roughing Toolpath.

Step 1. On the Toolpaths tab

Toolpaths

in the 3D
and click

-

5

group click expand gallery button

4 &

OptiRough

Pocket

S

Area Roughing

, Fig. S.

Area Roug..

Project

3D

Fig. 5
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Step 2. Select Model
Geometry
from the tree
control and set:

Under Machin-
ing Geometry
click Select en-
tities be
button
Fig. 6.

Step 3. Triple click the
solid car body
to select as
machine geom-
etry and click
End Selection
.-@ End Selection |
(ENTER),

Fig 7.

Step 4. Back in Model Geometry page set:
Wall Stock 1
Floor Stock 1
To set, double click and key-in.

Fig. 8.

a7, 3D High Speed Toolpaths - Area Roughing

TBEIAA-|BE&-

Toolpath Type
Model Geometry] ‘

Machining Geometry

Toolpath Control ["]Same wall and floor stock

Avoidance Geometry
[]Same wall and floor stock

Tool

Holder Name

2 Stock

&) Cut Parameters

@ Trochoidal motion
Steep / Shallow

Linking Parameters

Arc Filter / Tolerance
Planes
Coolant
Canned Text
Misc Values
[ Axis Control
Axis Combination
- Rotary Axis Control

Quick View Settings

Tool END MILL WIT...
Tool Diameter 20

Corner Radius 4

Feed Rate 2844.6

Spindle Speed 5347

Coolant Off

Tool Length 0 <

Entities  Wall Stock  Floor Stock

e

Name Entities  Wall Stock  Floor Stock

[uoene o Joo oo

>
(= =

Same wall and floor stock

Workholding Geometry

Name Entities  Wall Stock  Floor Stock
0 1.0 1.0

Length Offset 278

Diameter Off... 278

Cplane / Tpl... BOTTOM CUT
Formula File  Default.Formula
Axis Combin... Default (1)

= edited
2 = disabled

Generate toolpath

L + 3

fe7] foT] feT][TeT]

b / POy

Triple click
solid car

4# 3D High Speed Toolpaths - Area Roughing

TRAML &S

Toolpath Type

Avoidance Geometry
[]same wall and floor stock

. Machining Geometry
Toolpath Cnntml‘ []same wall and floor stock
Tool
Holder Nome

B/ racinng |

@ Stock

=) Cut Parameters

-@ Trochoidal motion
~ Steep / Shallow
Linking Parameters

- Arc Filter / Tolerance
- Planes

- Coolant

- Canned Text

- Misc Values

= Axis Control

Axis Combination
Rotary Axis Control

Quick View Settings

Tool END MILL WIT...

Entities  Wall Stock  Floor Stock

Fig. 8

Name Entities  Wall Stock  Floor Stock

oo o Joo—— loo |

>
==

Same wall and floor stock

Workholding Geometry

Name Entities  Wall Stock  Floor Stock
0 1.0 1.0
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Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Select

a7, 3D High Speed Toolpaths - Area Roughing X
Toolpath T2ER& -6
Control from Toolpath Type :
th t tr 1 ~ Model Geometry Containment boundary
e ree Con O s Boundary chains: D ) ’E‘ @
and set: Holder Automatic boundary: None ﬁ
@ Stock Indude stock
- Cut Parameters
. . @ Trochoidal motion
Click Contain- Steep | hallow
Linking Parameters
ment Bound- Arc Filter / Tolerance Strategy:
a ri es [:E Eli)a;l:l (O From outside
CannedIText (®) Stay inside
Misc Values Skip pockets smaller than
buttOH (= Axis Control e
. Axis Combination Cunt?:(.jl tip Minimum pocket size:
Flgo 9. - Rotary Axis Control Tl e it Tool diameter percent:
Compensate to: Approximate start point
. (O Inside
Select Solids o o
@ in the Quick View Settings Cleisie Curves
Tool END MILL WIT... Offset distance 0.0 o N =
Chaining dia- Lol Dlometer 20 e points
log bOX E;?:drl{ealsepeed :22;6 Total offset distance: 0.0 ©) [N &
R ’ Coolant Off
Flg. 10 Tool Length 0
' Length Offset 278
Diameter Off... 278
Cplane / Tpl... BOTTOM CUT
Formula File  Default.Formula
Under Selec- s Combin.. Deault (1)
tion Method
. . + = edited
mn the Chaln- & = disabled Generate toolpath ‘ (V] ‘ ‘ (] ‘ ‘ ‘ | Q ‘
ing dialog Fig. 9
bOX’ CIICk Loop Solid Chaining X
m and ‘ Containment Mode
; chain | | | |
unselect all others. V4 2 | @] @
(O Cplane &D

Click edge of rear
wheel shell,

Fig. 11.

If you select the
wrong edge, click

S

Click the OK
@ in the
Chaining dialog
box.

Unselect

)
-

Selection Method

LI
e || A

Cavities Al ~

Selection

L5 ey

Branches
== b =
Start/End
e [ o
4 [ e
(e]o o

Fig. 10
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Step 10. Back in
Toolpath
Control page:

Confirm
1 Boundary
chain

Compensate to
Inside

Check Include
tool radius
Fig. 12.

Select Tool
from the tree
control and:

Step 11.

click Select
library tool

fo

button
Fig. 13.

a7, 3D High Speed Toolpaths - Area Roughing

T2A4-|BE&-5

Toolpath Type

~ Model Geometry Containment boundary

Bg Toolpath Control
Tool ‘ Boundary chains: D mlk | | ®
Hold
oer Automatic boundary: None ‘ w7
2 Stock

= Cut Parameters Include stock

@ Trochoidal motion
Steep / Shallow
Linking Parameters

Arc Filter / Tolerance

Planes Strategy: .
Coolant (O From outside
Canned Text (®) Stay inside
Misc Values
= Axis Control Contain:
Axis Combination Tool tip

Rotary Axis Control
Tool contact point

Compensate to:

(®) Inside
(O Center ~

(O Outside

Quick View Settings

Tool END MILL WIT...
Tool Diameter 20

Corner Radius 4

Feed Rate 2844.6

Spindle Speed 5347

Coolant Off

Tool Length 0

Length Offset 278

Diameter Off... 278

Cplane / Tpl... BOTTOM CUT
Formula File  Default.Formula
Axis Combin... Default (1)

Offset distance:

[]Include tool radius ~
Total offset distance: 10.0

= edited
2 = disabled

Skip pockets smaller than

Minimum pocket size:

Tool diameter percent:

Approximate start point

Curves

Points

Generate toolpath (v}

Fig. 12

4% 3D High Speed Toolpaths - Area Roughing

TEAA S

- Toolpath Type
~ Model Geometry
~ Toolpath Control

:
- Holde~

@ Stock

- Cut Parameters

@ Trochoidal motion
Steep / Shallow

Linking Parameters

Sta... Tool ... Assem... Tool N.. Holder... Dia...

Arc Filter / Tolerance
Planes

Coolant

Canned Text

Corner ...

CutL... Flutes

Type

Misc Values
[+ Axis Control Ta
Axis Combination

Rotary Axis Control

T [Filter active

Tool

Tool name: ‘ END MILL WITH RADIUS - 20 / R4.0

Tool diameter: Corner radius:

Tool #: Head #:

Length offset:

Cutting Parameters
RCTF
Feed rate:
FPT:

Plunge rate:

Quick View Settings Diameter offset: [ Force tool change Retract rate: 2000.0
Tool END MILL WIT...
Tool Diameter 20 Settings [ Tool Inspection
Corner Radius 4 Comment: Refract every:
Feed Rate 2844.6
Spindle Speed 5347
Coolant Off
Tool Length 0
Length Offset 278
Diameter Off... 278 [Tobatch
Cplane / Tpl... BOTTOM CUT
Formula File  Default.Formula
Axis Combin... Default (1)
= edited
& — disabled Generate toolpath (v}

Spindle direction: |CW
Spindle speed:
cs

Rapid retract

10000.0 Willirmeters
40.0 IMinutes
() (+]

~

Fig. 13
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Step 12. Click the Filter
button

Fig. 14.

Step 13. Click None

button under Tool

Step 14.

Step 15.

Types
Fig. 15.

a# Tool Selection - C:\Users\Public\Documents\Shared Mastercam 2025\Mil\Tools\Mil_mm tooldb

Click Endmill2 Sphere

b

button

(second button top row)

and click OK

Fig. 15.

Select BALL-
NOSE END-
MILL 6.0
mm Diameter
and click OK

V)

Fig. 16.

C:\Users\Public\Docu...\Mill_mm.tooldb =
Tool ... Assem... Tool N... Holder... Dia... Corner... CutL... Flutes Type Radius Ty A
] 1 - NC SP... - 6.0 0.0 17.0 1 Sp... None
] 2 - NCSP... - 8.0 0.0 22.0 1 Sp... None
I3 - NCSP.. - 10.0 0.0 26.0 1 Sp... None
I 4 - NCSP... - 120 0.0 30.0 1 Sp... None
] 5 - NCSP... - 16,0 0.0 34.0 1 Sp... None Ei|ter..§
i 6 - NCSP... - 200 0.0 40.0 1 Sp... None Filter Activ)
] 7 - HSS/TL.. - 2.0 0.0 20.0 1 Drill  None )
I s - HSS/TL.. - 25 00 260 1 Drill  Nene 280 of 280 tools displayed
] 9 - HSS/TL.. - 3.0 0.0 28.0 1 Drill  Nene
I 10 - SOUuD... - 30 00 23.0 1 Drill  None Display mode
11 - HSS/TL.. - 3.3 0.0 30.0 1 Drill  None (O Tools
I 12 - soup... - 34 00 23.0 1 Drill  None () Assemblies
13 - HSS/TL.. - 35 00 30 1 Drill - None @ Both
I 14 - SOUD ... - 37 0.0 230 1 Drill  Nene
I 15 - SOUD ... - 4.0 0.0 29.0 1 Drill  Nene
I 16 - HSS/TL.. - 4.0 0.0 36.0 1 Drill  None
I 17 - HSS/TL.. - 4.2 0.0 36.0 1 Drill  None
I 18 - SOuD ... - 43 0.0 29.0 1 Drill  None
I 19 - HSS/TL.. - 4.5 0.0 39.0 1 Drill  Nene
I 20 - SOuD ... - 4.6 0.0 29.0 1 Drill  Nene
21 - SOuD ... - 5.0 0.0 35.0 1 Drill  None
I 22 - HSS/TL.. - 5.0 0.0 44.0 1 Drill  None
I 23 - HSS/TL.. - 5.1 0.0 44.0 1 Drill  None
I 24 - SOLID - 51 0.0 35.0 1 Drill  Nene
I 25 - SOUD ... - 55 0.0 35.0 1 Drill  Nene
I 26 - HSS/TL.. - 5.5 0.0 48.0 1 Drill  None
I 27 - SOLID - 5.8 0.0 35.0 1 Drill  None
I 28 - SOLID - 5.9 0.0 35.0 1 Drill  None v
< > < Q e
.
Fig. 14
Tool List Filter
Tool Types Tool Diameter
E g % % g w Ignore »
‘ s Radius Type
u @ A g Q m]ﬂ None Full Corner
Q bJ @ g Tool Material
HSS Ceramic
Carbide User Def 1
@ % u % M ﬁ Ti Coated User Def 2
@ % @ y M @ All Nene Copy job setup matl
All None ‘
Operation masking Unit masking
No operation masking No unit masking >
Reset all (] Q (2]
.
Fig. 15
a#f Tool Selection - C:\Users\Public\Dacuments\Shared Mastercam 2025\Mil\Tools\Mill_mm.tooldb
C:\Users\Public\Dacu...\Mill_mm.tooldb 3
Tool... A.. Tool Name Holder... Diameter Corner Radius Cut Length Flutes Type Radius -
| 233 -~ BALLNOSEENDMIL-3 - 3.0 15 8.0 4 gallendmil Full E
I 234 -~ BALL-NOSE END MILL - 4 - 4.0 11.0 4 Ball endmill  Full Filter Active
I 235 - BALL—NOE END MILL - 5 - 5.0 13.0 4 Ball endmll Full 11 of 280 tools displayed
i BALL-NOSE END MILL . 4 Ball endmill
I 237 -- BALL-NQOSE END MILL - 7 7.0 16.0 4 Ball endmill  Full Displ d
| 238 - BALL-NOSEENDMILL-8 -~ 8.0 19.0 4 Ball endmill Full S
I 239 -~ BALL-NOSEENDMILL-9 - 9.0 2 19.0 4 Ball endmill Full O Tools )
I 240 -~ BALL-NOSEEND MILL-10 -- 10.0 5.0 22.0 4 Ball endmill  Full O Assemblies
I 241 -~ BALL-NOSEEND MILL-12 - 12.0 6.0 26.0 4 Ball endmill  Full @ Both
I 242 -~ BALL-NOSEEND MILL - 16 - 16.0 8.0 32.0 4 Ball endmill  Full
I 243 -~ BALL-NOSEEND MILL-20 -- 20.0 10.0 38.0 4 Ball endmill  Full
< > @ () (2]

Fig. 16
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Step 16. Back in Tool
page set:

Feed rate 300

Plunge rate 200
Fig. 17.

Step 17. Select Cut
Parameters
from tree con-
trol and set:

Cutting
method Climb

Stepdown 12.5

XY stepover
50%

Minimum 2
Maximum 3
Fig. 18.

a7, 3D High Speed Toolpaths - Area Roughing

T2A4-|BE&-5

Toolpath Type
~ Model Geometry I
~ Toolpath Control

v
Holde~

2 Stock

&) Cut Parameters

@ Trochoidal motion
Steep / Shallow

Linking Parameters

Sta... Tool ... Assem...
236 -

Arc Filter / Tolerance
Planes

Coolant

Canned Text

Tool N....
BALL-N... -

Holder ... Dia...
6.0

CutL... Flutes
13.0 4

Corner ...
3.0

Type
Bal...

Misc Values
=+ Axis Control =
Axis Combination

T | [Filter active
Tool

Cutting Parameters

Rotary Axis Control
Tool name:

‘ BALL-NOSE END MILL - 6

RCTF

Tool diameter:
Tool #:

Length offset:

Quick View Settings Diameter offset:

Tool BALL-NOSE EN...
Tool Diameter 6
Corner Radius 3

Settings
Comment:

Corner radius:

Feed rate:

Head #: FPT:

Plunge rate:

[]Force tool change Retract rate:

[JTool Inspection

Retract every:

Feed Rate 300
Spindle Speed 15915
Coolant Off
Tool Length 80

Length Offset 236

Diameter Off... 236

Cplane / Tpl... BOTTOM CUT
Formula File  Default.Formula
Axis Combin... Default (1)

[17o batch

= edited
2 = disabled

Generate toolpath

Spindle direction:
300.0 Spindle speed:
0.0047 S
200.0
2000.0 /| Rapid retract
10000.0 Willimeters

40.0 Minutes

Fig. 17

4% 3D High Speed Toolpaths - Area Roughing

TEAA S

- Toolpath Type
~ Model Geometry
~ Toolpath Control
~ Tool

~ Holder

Cut style
Closed contour direction

Open contour direction

@ Stock

Tip compensation
@ Trochoidal m

Steep / Shallow Optimize cut order

Linking Parameters
) Stepdown

Arc Filter / Tolerance
Planes Stepdown
Coolant [ Add cuts
Canned Text
Misc Values Minimum stepdown

(=) Axis Control
Axis Combination
Rotary Axis Control

WMaximum profile stepover

[] corner rounding
Maxcimum radius

Profile tolerance

Offsef tolerance
Quick View Settings

Tool BALL-NOSE EN...
Tool Diameter 6

Corner Radius 3

[ Critical Depths

FeedRate 300 L
Spindle Speed 15915 Manual
Coolant Off

Tool Length 80

Length Offset 236

Diameter Off... 236

Cplane / Tpl... BOTTOM CUT
Formula File  Default.Formula
Axis Combin... Default (1)
= edited

2 = disabled

Climb ~

One Way‘ v

XY stepover
% of diameter

Minimum

Maximum

Include flats v

() & ®

Generate toolpath

20 z;l
- an

Fig. 18
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Step 18. Select
Trochoidal
motion from
tree control
and set:

Minimize
burial
Fig. 19.

Step 19. Select Steep/
Shallow from
tree control and
set:

Check
Minimum
depth -9

Check
Maximum
depth -35

Click Apply

)

Fig. 20.

a7, 3D High Speed Toolpaths - Area Roughing

T2Aa-|BE&-5

Toolpath Type
~ Model Geometry
~ Toolpath Control
~ Tool

Holder

2 Stock
-~ Cut Parameters
.
Steep / Shallow ~
Linking Parameters

Stepover adjustment (% of max stepover)

Initial loop radius (% of tool dia)
Arc Filter / Tolerance
Planes Retry loop radius (% of initial loop)
Coolant
Canned Text
Misc Values
[ Axis Control
Axis Combination
Rotary Axis Control

Minimum loop radius (% of tool dia)

Feedrate adjustment (% of feedrate)

D Keep loop inside machining region

Quick View Settings

Tool BALL-NOSE EN...
Tool Diameter 6

Corner Radius 3

Feed Rate 300

Spindle Speed 15915

Coolant Off

Tool Length 80

Length Offset 236

Diameter Off... 236

Cplane / Tpl... BOTTOM CUT
Formula File  Default.Formula
Axis Combin... Default (1)

= edited
2 = disabled

Generate toolpath

fe7] foT] o] [Te]

Fig. 19

4% 3D High Speed Toolpaths - Area Roughing

TEAABE

- Toolpath Type
~ Model Geometry
~ Toolpath Control
~ Tool

~ Holder

@ Stock
-~ Cut Parameters
~ Trochoidal motion

I Steep / Shallow

Linking Parameters| Z depth

Arc Filter / Tolerance Minimum depth

@ | b | Detectlimit

Planes [] Automatically detect depth
Coolant [JIndude stock

Canned Text [ Adjust for stock to |

Wist Valuee fjust for stock to leave

(=) Axis Control
Axis Combination
Rotary Axis Control

Maximum depth -35.0 Iy Detect limit
[] Automatically detect depth‘ Negative _3 5

[[Jindlude stock
[] Adjust for stock to leave

Quick View Settings

Tool BALL-NOSE EN...
Tool Diameter 6

Corner Radius 3

Feed Rate 300

Spindle Speed 15915

Coolant Off

Tool Length 80

Length Offset 236

Diameter Off... 236

Cplane / Tpl... BOTTOM CUT
Formula File  Default.Formula
Axis Combin... Default (1)

= edited

= disabled Generate toolpath

Negative -9 C—

Fig. 20

(o [ologle ]
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Step 20. Select Linking
Parameters
and set:

Clearance
plane 0

Select
Minimum
Vertical Retract

Part
clearance 0

Keep tool down
within % of
tool diameter
500

Check Same
lead in and out
All Leads 0
Fig. 21.

Select

Entry Motion
from tree con-
trol and set:

Step 21.

Entry helix
Radius 3
Fig. 22.

Click OK

O in Area
Roughing dia-
log box.

Step 22.

Allow
Mastercam to
calculate tool-
path.

Step 23.

Step 24. Save E

a7, 3D High Speed Toolpaths - Area

Roughing

TRAA-|BE&-

Toolpath Type

Model Geometry Retract Leads
Toolpath Control Clearance plane: 0.0 [N Method: Same lead in and out
L{O’T&;er Position: ® Abh Lead In Lead Xt
(O Incremental Type: Horizontal v || Horizontal
2 Stock Type: ;. Minimum Vertical gar ’ i 00
£ Cut Parameters Retract s Distance: :
Trachoidal motion . 0.0 0.0
; Steep / Shallow Part clearance: 0.0 Stweep angle: s
gy = Radius: 0.0 00
Entry Motion ‘ [ Arcfit radius: s
Home / Ref. Points . 0.0 0.0
[]Feed rate: 2540.0 Ramp angle: ~
lI)&Iracn:ter / Tolerance e Secondary Leads
Coolant Method: Same lead in and out
Canned Text Keep tool down within Lead In Lead Out
Misc Values i - 500.0 9 =
& axis Control (®) Percentage of tool diameter: ‘ Type: Vertical ~ || Vertical
Axis Combination (O Distance: 300 5
o 0.0
Rotary Axis Control sl
Transition Sweep angle: 90.0 90.0
Micro lift retract
Never
. : Ramp angle: 10.0 10.0
Quick View Settings Micro lift distance: 0.0 P and
Tool BALL-NOSE EN... ttil
Tool Diameter 6 Back feed rate: 100.0 big
" Type: “JMinimize Trimming .,
Corner Radius 3 [“IKeep tool down between Z depths =
Feed Rate 300
Spindle Speed 15915 Feed rate: 0.0 Maximum trimming distance:
Coolant Off
Tool Length 80 [ Apply leads []Fit transitions
Length Offset 236
Diameter Off... 236
Cplane / Tpl... BOTTOM CUT
Formula File  Default.Formula
Axis Combin... Default (1)
= edited
& = disabled Generate toolpath (/] [x] (4] (2]
.
Fig. 21
4% 3D High Speed Toolpaths - Area Roughing
TERAL - &E&-
Toolpath Type X
Model Geometry Entry Motion
Toolpath Control Method: Helix i
Tool ~
Holder Helix radius: 3.0 ‘
@ Stock
=~ Cut Parameters
: Trochoidal motion
: Steep / Shallow
[~ Linking Parameters
Entry Motion Preferred profile length 20.0
Home / Ref. [P
Z clearance:
Arc Filter / Tolerance
Planes Z motion:
Coolant
Plunge angle
Canned Text ORIz,
Misc Values Entry pitch
(=) Axis Control
Axis Combination
Rotary Axis Control
[C]Entry feeds / speeds
Rarmp feed rate 0.0
Rarmp spindle speed 0
Quick View Settings Dwell before cut spindle speed 0.0
Tool BALL-NOSE EN...
Tool Diameter 6
Corner Radius 3
Feed Rate 300
Spindle Speed 15915
Coolant Off
Tool Length 80
Length Offset 236
Diameter Off... 236
Cplane / Tpl... BOTTOM CUT
Formula File  Default.Formula
Axis Combin... Default (1)
= edited
@ = disabled Generate toolpath (/] [x} [+) (2]

(Ctrl-S).

Fig. 22
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D. Verify REAR SHELL Rough Area Roughmg

Step 1.

Step 2.

Step 3.

Use Alt-T to toggle
on toolpath display,
Fig. 23.

Click Verify 1‘EI
in the Toolpaths Man-
ager, Fig. 24.

We like to uncheck Wireframe

Fig. 23
in the Visibility group on the Home tab, Fig. 25.

Toolpaths v ox
Py B ixy- S oRo L
XA vac$ A& -
I, Machine Group-1
= Properties - Techno HD
77 Files
Tﬂ Tool settings
@ Stock setup
(-5 Toolpath Group-1
-7 1 - 3D High Speed (Area roughing) - [WC
== Parameters
T #236 - M6.00 Ball endmill - BALL-NO
. Geometry
22 Toolpath - 55.5K - BODY.nc - Prograr

| 4
Fig. 24

:"§@ s

Verify
Home View Verify
w ’ @ G.1 ® 1'_ Create Bookmark
— . I' Automatic Bookmark ¥
Backplot | Verify | Simulation Stop
5 Conditions Clear Bookmarks
Mode Playback

l D Toolpath

Stock

D Wireframe,

Tool Contact Point D Initial Stock Gnomon

Tool
Components E Tool

Fig. 25

D Workpiece Axes
Visibility

~

fachine
fachine Housing Screen Model

Fixtures

Master Model

& L

All Current
Operations | Operatior

Workpiece Operations

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

N\

/
| Performance ——W¥—— Precision
\

e

|4«

R N
/

Step 5. Note Total Time to run program under Toolpath Info in Move List
panel (7min 40.96s), Fig. 28.

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

Fig. 26

+2

Move Info + I x
I Move Info
4 Toolpath Info

Feed Length 2293.728
Feed Time 7Tmin 40.84s
Rapid Length 23.833
Rapid Time 0.11s

Total Length 2317.561

Total Time Tmin 40.96s
Min/Max X 61.286/ 94.71&
Min/Max Y -13.500 / 13.500
Min/Max Z -26.333/0.333

' Verbose

Fig. 28
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E. FRONT SHELL Area Roughing Surface Toolpath.
Step 1. Use Alt-T to toggle off toolpath display.

Step 2.

Step 3.

Step 4.

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 2-3D High Speed
toolpath and click Parameters —/=-,

Fig. 30.

Select Toolpath Control from tree

control and set:

I, Machine Group-1

= Properties - Techno HD
77 Files
TQ Tool settings
@ Stock setup

[=--B& Toolpath Group-1

-7 1 - 3D High Speed (Area roughing) ‘ oiC

=5 Parameters

T #236 - M6.00 Ball endmill - BALL-N
" Geometry

22 Toolpath - 55.5K - BODY.nc - Prograr
[

Fig. 29

Toolpaths v R ox Toolpaths v R ox
Py B ixy- SR Mo b v ik B _RBol
a%avtnl:$“&v AR vac$ AW

. Machine Group-1
= Properties - Techno HD
77 Files
Ta Tool settings
W Stock setup
(-5 Toolpath Group-1
= 1 - 3D High Speed (Area roughing) - [WC
== Parameters
T #236 - M6.00 Ball endmill - BALL-NO
“ Geometry
22 Toolpath - 55.5K - BODY.nc - Prograr
=7 2 - 3D High Speed (Area roughing) - [WC

== Parameters

T #236- M6.D~endmill - BALL-NO
“ Geometry

22 Toolpath - 55.5K - BODY.nc - Prograr

Fig. 30

Click Remove selected containment boundaries | &/ | button
Click Containment Boundaries | [; | button
Fig. 31.
4% 3D High Speed Toolpaths - Area Roughing X
124 B
,T,l{;a,jlsaéhe;miw Containment boundary
‘ Boundary chains: D k&
Holder Automatic boundary: None ~~
2 Stock

- Cut Parameters
Trochoidal motion
Steep / Shallow

Linking Parameters

Arc Filter / Tolerance
Planes

Coolant

Canned Text

Indude stock

Strategy:
(O From outside

Misc Values

(=) Axis Control

Axis Combination
Rotary Axis Control

(®) Stay inside

Contain:
Tool tip

Tool contact point

Skip pockets smaller than

Minimum pocket size:

Tool diameter percent:

Quick View Settings

Tool BALL-NOSE EN...
Tool Diameter
Corner Radius
Feed Rate 300

Spindle Speed 15915

Coolant Off

Tool Length 80

Length Offset 236

Diameter Off... 236

Cplane / Tpl... BOTTOM CUT
Formula File  Default.Formula
Axis Combin... Default (1)

w o

« = edited
2 = disabled

Compensate to: Approximate start point
Inside
® I:‘ ok ®
(O Center
() Outside Curves
k| ®
Offset distance: ©
[Jinclude tool radius Points
Total offset distance: 0.0 ) [ ®
Generate toolpath (/] [x] (+] o

Fig. 31
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Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Select Solids III in the Chaining dialog box, Fig. 32. ol Chefing .
Mode
. : o . | o
Under Selection Method in the Chaining dialog box, click Loop | O®| e @S ‘
Cplane
m and unselect all others. colection Method
front wheel shell, ‘ . | | ;5 ‘
Fig. 33. ’
l . e A
Click the OK ‘ Contan}ment Cavities Al v
. \ r _ chain
O m the g Selection
Chaining dialog i o ~J
. © X
box Fig. 33
N Branches
Click ok | €2 = e [=
in Area Roughing Start/end
dialog box. BT
& [ e ]
Click the Toolpath Group-1 in the Toolpaths Manager to select _
both toolpaths, Fig. 34. el o o
Fig. 32
Use Alt-T to toggle toolpath display.
Toolpaths v R ox

=

Save

(Ctrl-S).

B Ix-E-BEol
BxA vao$ XYk
._T. Machine Group-1

=] Properties - Techno HD

77 Files
T¢ Tool settings
M Stock setup

[-B8 Toolpath Group-1

=7 1-3DHigh 5p~rea roughing) - [WC
~= Parameters
T #236 - M6.00 Ball endmill - BALL-NO
. Geometry
2% Toolpath - 55.5K - BODY.nc - Prograr
-7 2 - 3D High Speed (Area roughing) - [WC
~= Parameters
T #236 - M6.00 Ball endmill - BALL-NO
. Geometry
2% Toolpath - 31.2K - BODY.nc - Prograr

Fig. 34
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F. BOTH SHELLS Finish Raster Toolpath.

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

Step 2.

Step 3.

Step 4.

play.

Copy the 2-3D High Speed Area
Roughing toolpath in the Toolpaths
Manager. To copy, click to select
2nd toolpath, Fig. 36. Then, use
Ctrl-C and Ctrl-V, Fig. 37.

Expand the pasted 3-3D High Speed
toolpath and click Parameters —/=-,

Fig. 37.

Select Toolpath Type from the tree

control and select:

Finishing

Raster
Fig. 38.

Toolpaths v R X
Py B ix - ER-Bol
AxA vao$ AXGHE-
I, Machine Group-1
= Properties - Techno HD
77 Files
TQ Tool settings
@ Stock setup
=am Toolpath Group-1
(= 1 - 3D High Speed (Area roughing) - [WC
2= parameters
T #236 - M6.00 Ball endmill - BALL-NO
. Geometry
2 Toolpath - 55.5K - BODY.nc - Prograr
(=7 2 - 3D High Speed (Area roughing) g 'C
== Parameters ‘
T #236 - M6.00 Ball endmill - BALL-NO
. Geometry
2% Toolpath - 31.2K - BODY.nc - Prograr

Fig. 36

v I x

Toolpaths
PR IxF-E%-BEolk
BXA vao$ NGkl
. Machine Group-1
= Properties - Techno HD
77 Files
Tﬂ Tool settings
@ Stock setup
=@ Toolpath Group-1
(= 1 - 3D High Speed (Area roughing) - [WC
== Parameters
T #236 - M6.00 Ball endmill - BALL-NO
== . Geometry
2 Toolpath - 55.5K - BODY.nc - Prograr
(= 2 - 3D High Speed (Area roughing) - [WC
== Parameters
T #236 - M6.00 Ball endmill - BALL-NO
== . Geometry
2 Toolpath - 31.2K - BODY.nc - Prograr
(=77 3 - 3D High Speed (Area roughing) - [WC
== Parameters
T #236- Ms.

== . Geometry
2 Toolpath - 31.2K - BODY.nc - Prograr

Fig. 37

p endmill - BALL-NO

>

4% 3D High Speed Toolpaths - Raster

TREARL- B
(O Roughing

~ Toolpath Type
Model Geomelr\,s
Toolpath Control (® Finishing

Tool
Holder @

Waterline
2 Stock
&) Cut Parameters
Steep / Shallow €is
Linking Parameters Radial

Arc Filter / Tolerance
Planes

Coolant

Canned Text

Misc Values

Scallop  Horizontal Pendil Spiral
Area ‘

=

S 5 < s

Hybrid Project Equal Blend
Scallop

(=) Axis Control
Axis Combination
Rotary Axis Control

Quick View Settings
Tool BALL-NOSE EN...
Tool Diameter 6
Corner Radius
Feed Rate 300
Spindle Speed 15915
Coolant Off
Tool Length 80
Length Offset 236
Diameter Off... 236
Cplane / Tpl... BOTTOM CUT
Formula File  Default.Formula
Axis Combin... Default (1)

w

= edited
2 = disabled

Generate toolpath

Fig. 38
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Step 5. Select Model
Geometry from
the tree control
and set:

Wall Stock 0
Floor Stock 0
Fig. 39.

Step 6. Select
Toolpath Con-
trol from tree
control and set:

Under Contain
select Tool
contact point

Click Contain-
ment Bound-

b

aries
button
Fig. 40.

a7, 3D High Speed Toolpaths - Raster

EIGERECE

=

~ Toolpath Type

-
Toolpath Cuntml‘
Tool

Holder

2 Stock

&) Cut Parameters
Steep / Shallow

Linking Parameters

Arc Filter / Tolerance
Planes

Coolant

Canned Text

Misc Values

(= Axis Control

Axis Combination
Rotary Axis Control

Quick View Settings

Tool BALL-NOSE EN...
Tool Diameter 6

Corner Radius 3

Feed Rate 300

Spindle Speed 15915

Coolant Off

Tool Length 80

Length Offset 236

Diameter Off... 236

Cplane / Tpl... BOTTOM CUT
Formula File  Default.Formula
Axis Combin... Default (1)

= edited
2 = disabled

Machining Geometry
[]same wall and floor stock

Avoidance Geometry
[]Same wall and floor stock

Name Entities  Wall Stock  Floor Stock

macl

Name

[ avoidonce

Entities  Wall Stock  Floor Stock

Workholding Geometry

Same wall and floor stock

Name
0

Entities  Wall Stock  Floor Stock

1.0 1.0

Display remaining entities

Generate toolpath (v}

Fig. 39

4%, 3D High Speed Toolpaths - Raster

TREAMN- S~

=)

~ Toolpath Type

~ Model Geometry

.

- Tool ‘
~ Holder

@ Stock

- Cut Parameters
Steep / Shallow

Linking Parameters

Arc Filter / Tolerance
Planes

Coolant

Canned Text

Misc Values

(=) Axis Control

Axis Combination
Rotary Axis Control

Quick View Settings

Tool BALL-NOSE EN...
Tool Diameter 6

Corner Radius 3

Feed Rate
Spindle Speed
Coolant Off
Tool Length 80
Length Offset
Diameter Off...
Cplane / Tpl...
Formula File
Axis Combin...

BOTTOM CUT
Default.Formula
Default (1)

= edited
2 = disabled

Containment boundary
Boundary chains:
Automatic boundary: None

Indude stock

Contain:
(O Tool tip

(®) Tool contact point ‘

Compensate to:

(®) Inside

(O Center

(O Outside
Offset distance:
[Jinclude tool radius

Total offset distance: 0.0

Approximate start point

|

Curves

Points

Generate toolpath (v}

o &k ®

Fig. 40
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Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

Right click in the Chain manager dialog box and click Add 4, Chain Manager X
from menu, Fig. 41. e Solid Chain 2 b

[ Add | E
Select Solids III in the Chaining dialog box and under ChanoWde v
Selection Method click Loop m and unselect all others, S
Fig. 42. Sort options... EI

Analyze

Click edge of rear wheel shell, Fig. 43. Chainin chfm 2|

Click OK | €2 |in the Chaining dialog box.

Rechain single :|

~ Fig. 41

Click OK 'O' in Chain Manager dialog box, Fig. 44.

‘ - Containment
@, chain

S

4}, Chain Manager

71 solid Chain 2
1 solid Chain 3
>

Solid Chaining X

Mode

L& | ‘** |
(O Cplane [O)M

Selection Method

s || @,
| ﬂ'd

Chaining tolerance: 0.002
log, o

Fig. 44

@

LRI

e [ &
Cavities Al ~

Selection

L e
(] A

Branches

= e =

Start/End

o [ o

4 [ e

ERCRIC
Fig. 42
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Step 1 2 . SeleCt Cllt 4% 3D High Speed Toolpaths - Raster

Parameters T®A- | RBEE

from tree control

~ Toolpath Type
~ Model Geometry Cut style

and set: ~ Toolpath Control Cutting method Zigzag v
Tool

Holder U mip ‘ v

Tip compensation

* 2 Stock
Cuttlng method |~ Cut order Regions v
Steep / 5ha|lu& .
Zigzag Linking Parameters RelniEoiionky
Arc Filter / Tolerance Passes
Planes Stepover -5
Coolant A
Stepover 5 Canned Text Scallop height 0.0104%
Misc Values

Fig. 45. £ Axis Control Machining angle:

Axis Combination
Rotary Axis Control @®) Custom

1

[IPerpendicular fill

() Automatic
Down [ up mill
Overlap 1.0
Quick View Settings Shallow angle 5.0
Tool BALL-NOSE EN...
Tool Diameter 6
Corner Radius 3
Feed Rate 300
Spindle Speed 15915
Coolant Off
Tool Length 80
Length Offset 236
Diameter Off... 236
Cplane / Tpl... BOTTOM CUT
Formula File  Default.Formula
Axis Combin... Default (1)
= edited
@ = disabled Generate toolpath (v} [x}

Fig. 45

Step 1 3 . Select Steep/ i,?!, 3D High Speed Toolpaths - Raster

Shallow from |T®A&-[FEO-=

tree control and | e 1y

+ Model Geometry
Set: ~ Toolpath Control Angle
- Tool

- Holder o

Uncheck L G berameters To
” ‘

Minimum Linking Parameters|
Arc Filter / Tolerance Z depth

Planes
Coolant [ ggirimum deptt 9.0 & Detect limit

Uncheck Canned Text .utomatically detect depth
. Zisc \élalutesI Indude stock
=] xis Control
Maleum Axis Combination

Rotary Axis Control O ggsximum depth -35.0 [y Detect limit

~ulomalically detect depth

Click Apply Tncluce sock

3 Contact

Fig 46 Quick View Settings

Tool BALL-NOSE EN... T = ﬁ
Tool Diameter 6

Corner Radius 3

Feed Rate 300

Step 14. Click O Spindle Speed 15915

Coolant Off
0 . Tool Length 80
m Length Offset 236
. Diameter Off... 236
Raster d]al() g Cplane / Tpl... BOTTOM CUT
Formula File  Default.Formula
bOX. Axis Combin... Default (1)
= edited
H = disabled Generate toolpath (v} [x}
Step 15. Save | &

Fig. 46
(Ctrl-S). '8
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G. Verify Wheel Shelils.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Click Toolpath Group-1 to select all three shell toolpaths,
Fig. 47.

Click Verity 1"E| in the Toolpaths Manager.

Click Play > (R) in playback bar along bottom of the win-
dow.

Note Total Time to run program (29min 28.13s), Fig. 49.

Switch back to Mastercam (Alt-Tab).

+Z

+Y

Toolpaths v R ox
B Ik 8 o Eo
BxA vyao$ ZAWES-

._T. Machine Group-1
=] Properties - Techno HD

77 Files
T¢ Tool settings
@ Stock setup

=-&8 Toolpath Group-1;

=7 1 - 3D High Speed (Area roughing) - [WC
~= Parameters

T #236 - M6.00 Ball endmill - BALL-NO
=5} . Geometry

2% Toolpath - 55.5K - BODY.nc - Prograr
-7 2 - 3D High Speed (Area roughing) - [WC
~= Parameters

T #236 - M6.00 Ball endmill - BALL-NO
=5} . Geometry

2% Toolpath - 31.2K - BODY.nc - Prograr
-7 3 - 3D High Speed (Raster) - [WCS: BOT1
~= Parameters

T #236 - M6.00 Ball endmill - BALL-NO
=5} . Geometry

2% Toolpath - 875.8K - BODY.nc - Progre

Fig. 47

>

Move Info + I x
I Move Info
4 Toolpath Info
Feed Length 8817.972
Feed Time 29min 25.73s
Rapid Length 501.566
Rapid Time 241s
Total Length 9319.537
Total Time 29min 28.13s

Min/Max X 59.022 / 224.95
Min/Max Y -14.250 / 14.250
Min/Max Z -30.004/0.339

' Verbose

Fig. 49
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H. Rename Toolpath Group WHEEL SHELLS.

Step 1. Rename Toolpath Toolpaths <2 x| [Toolpaths v 8 x
Group-1to WHEEL ("% hilx - E%-Eol P hIx - ER-Bol Right
. = v A o . = v A |2 -
SHELLSmtheOpS BxM ACS gk ﬂ&l i ‘D/cllck
I, Machine Group-1 x5 Machine Group-1 ]
Manager_ TO rename, = Pmpelriies— Techno HD = Pmpelriies Mill toolpaths >
. 7 Files 7 Files .
click and hover over T Tool settings ToTools ~ Urmingfockpathe
@ Stock setup @ Stock Wire toolpaths >
Toolpath Group-1 £ 58 WHEEL SHELLS, OB WHEELSE  Routertoolpaths
. -7 1 - 3D High (Area roughing) - [WC -7 1-3D Bif e d) Grasrtens o
then key-in WHEEL == Parameters = pa P
y . T 236 - M6.00 Ball endmill - BALL-NO T #: Groups > New Machine group >
SHELLS, Flg- 50- - Geometry B Ge Cut New Toolpath group
2% Toolpath - 55.5K - BODY.nc - Prograr 22 Ta ~
=77 2 - 3D High Speed (Area roughing) - [WC -7 2-3D Copy Rename
’ ’ L EFT c u T % Parameters % Pa Paste Edit comment
#236 - M6.00 Ball endmill - BALL-NO #2
- nsert o . Geometry o . Gl Delete Delete
2% Toolpath - 31.2K - BODY.nc - Prograr 22 Ta Undelete Delete all empty
=7 3 - 3D High Speed (Raster) - [WCS: BOT1 -7 3-3D Undo >
" = p; i = p;
== Parameters ==Pa
#236 - M6.00 Ball endmill - BALL-NO #2
tep nsert new Toolpat Frpand
' [+ Geometry @G Collapse
group_ TO lnsert N 2% Toolpath - 875.8K - BODY.nc - Progre N 22 To Reports >

group, right click Ma- Fig. 50 Fig. 51
chine Group 1 at the very top of Ops Manager and click Groups
> New Toolpath group, Fig. 51.

Toolpaths v ox
Py hixi- ES-Bol
AN vacd N@E-

Step 2. Rename new Toolpath Group to LEFT CUT. To rename, click |~ Machine croup-t

= Properties - Techno HD
and hover over Toolpath Group-1 and key-in LEFT CUT, Fig. 52. e et
-1 ¢ Tool settings
- Stock setup
(=8 WHEEL SHELLS

- =7 1 - 3D High Speed (Area roughing) - [WC
Jl sw,tCh to LEFT cuT wcs. Eparan?eterz o
. . . T #236 - M6.00 Ball endmill - BALL-NO
Step 1. Display the Planes Manager. To display, click Planes tab - Geometry
A Toolpath - 55.5K - BODY.nc - Prograr
Flanes at the bottom Of Ops Manager. =7 2 - 3D High Speed (Area roughing) - [WC
== Parameters
T #236 - M6.00 Ball endmill - BALL-NO
B ' Geometry

Step 2. In the Planes Manager set: A Toolpth - 312K - BODY.nc - Prograr
. =7 3_—3D High Speed (Raster) - [WCS: BOT1
under Name, Flg. 53 —= Parameters

T #236 - M6.00 Ball endmill - BALL-NO

Clle LEFT CUT B ' Geometry

A Toolpath - 875.8K - BODY.nc - Progre

Click Set All | == |. £ ::L:ﬁ ci|
Fig. 52

Step 3. Change to the Isometric View. Right click in the graphics win-

Planes v x
dow and click |7 Isometric | (Alt-7). +om- Q= HO S8
Name G*~S C T Offse

+  Top

Step 4. Confirm Left Cut Orlgln Flg 54 Use F9 to toggle axes. o

Bottom
pd Right

LEFT CUT/))‘Q > //// IL::metric
Origin . o ~

Isometric re...
Trimetric

v -i

¥ BOTTOM CUT
4

»
Work offset: (O Manual

() Automatic
Color: -
X Origin 0.0
Y Origin 0.0
Z Origin: 34.0

Associative origin

Fig. 53
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K. Stock Setup2 LEFT CUT.

Step 1. Expand Properties in Toolpaths

Manager and click Stock setup
Fig. 55.
Step 2. In the Machine Group Setup on
Stock Setup page:
under Selection, Fig. 56

Toolpaths v R ox

R hIxF-ER-Bol

BXRA vano $ G-
s | ey Tanaro

click Add two corners +-I-

sketch a rectangular in the
graphics area
Right click Rectangular 2 in
the Selection box and click Set
asactive stock, Fig. 57

=]

under Stock Plane Transformation

Current LEFT CUT,
Fig. 58
under Origin coordinates
key-in:
X0
Y -36
Z -13
under Anchor point
click top left corner
key-in X, Y and Z stock
dimension:
X 305
Y 70
7 42

click OK @

77 Files

T¢ Tool settings

™ Stock setup

2% WHEEL SHELLS

=7 1 - 3D High Speed (Area roughing) - [WC
P

—= Parameters

T #236 - M6.00 Ball endmill - BALL-NO

=5} “ Geometry

2% Toolpath - 55.5K - BODY.nc - Prograr

-7 2 - 3D High Speed (Area roughing) - [WC
o

—= Parameters

T #236 - M6.00 Ball endmill - BALL-NO

=5} “ Geometry

2% Toolpath - 31.2K - BODY.nc - Prograr

-7 3 - 3D High Speed (Raster) - [WCS: BOT1
P

—= Parameters

T #236 - M6.00 Ball endmill - BALL-NO

=5} “ Geometry

’&\_’, Toolpath - 875.8K - BODY.nc - Progrz

=8 | EFT CUT

Ly
Fig. 55

Machine Group Setup

@®

Stock Setup

i Selection (1)

v Rectangular 1

@,@@@é

i

i Rectangular

Fig. 56

Machine Group Setup

@®

Stock Setup

i« Rectangular 1
i Rectangular 2
Set as active stock ~J

E Remove all
Remove

Edit bounding box

;Origin

X |-60.49455

30.52351

=<

N

0.0

A4r 4r

Rectangular

Fig. 57

Machine Group Setup

@®

Stock Setup

Selection (2) ()
Rectangular 1
" Rectangular 2

*+| @/ ®/[@][r][ ] x]

Py

Origin )
X |00 ~ =
Y —35.0‘ >
z —13.0‘ :

Rectangular :A:

Anchor point:

Length: |305.0 ~ -3
Width: |70.0 ‘ -3
Height: [42.0 ‘ -3
Cylindrical iv:
Push Pull {v}
Stock Plane Transformation i“:
Current: | LEFT CUT ‘ v
Attributes :l\:
Preview Settings :v:
Fig. 58
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L. Left Cut Finish Equal Scallop Toolpath.

Step 1.

Step 2.

Step 3.

On the Toolpaths tab
group click expand gallery button ~ and click

Toolpaths

Equal Scallop

& 2

Equal Scall..,

, Fig. 60.

Select Model
Geometry
from the tree
control and set:

Under Machin-
ing Geometry
click Select en-

tities L
button
Fig. 61.

Triple click the
solid car body
to select as
machine geom-
etry and click
End Selection
( @ Erd Selection.:l
(ENTER),

Fig 22.

in the 3D

%

OptiRough

5

Project

&

Pocket

3D

Fig. 60

S

Parallel

4% 3D High Speed Toolpaths - Equal Scallop

TEHAM|EE&E

Toolpath Type

Toolpath Control s
Tool

Holder

@ Stock

- Cut Parameters
Steep / Shallow

- Linking Parameters

Arc Filter / Tolerance
Planes

Coolant

Canned Text

Misc Values

= Axis Control

Axis Combination
Rotary Axis Control

Quick View Settings
Tool BALL-NOSE EN...
Tool Diameter 6
Corner Radius 3
Feed Rate
Spindle Speed
Coolant Off
Tool Length 80
Length Offset 236
Diameter Off... 236

2870.14
5395

Cplane / Tpl... LEFT CUT
Formula File  Default.Formula
Axis Combin... Default (1)
= edited

@ = disabled

Machining Geometry
["]same wall and floor stock

Avoidance Geometry
[]same wall and floor stock

Name Entities  Wall Stock  Floor Stock

Wlrooons —JoJio 0

Name

Entities  Wall Stock  Floor Stock

oo o Joo—— Joo |

0.0

Workholding Geometry

Same wall and floor stock

>
= =T

Name
0 1.0

Entities  Wall Stock  Floor Stock

1.0

Display remaining entities.

Generate toolpath

e [e][e][e]

Fig. 61

solid car body

Triple click
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Step 4.

Step 5.

Step 6.

Step 7.

a7, 3D High Speed Toolpaths - Equal Scallop X

)|

Back in Model
Geometry I NMEEE
page Set: Toolpath Type

Toolpath Control
Tool
Holder

P Model Geometry| ‘

Wall Stock 0
Floor Stock 0 -
To set, double
click and key-
in.

2 Stock
Cut Parameters
Steep / Shallow
Linking Parameters

Arc Filter / Tolerance
Planes

Coolant

Canned Text

Misc Values

[ Axis Control

Axis Combination
Rotary Axis Control

Under Avoid-
ance Geom-
etry click

Avoidance Geometry
["]Same wall and floor stock

Machining Geometry
[1same wall and floor stock

Name Entities  Wall Stock  Floor Stock

Birociong oo |

Name Entities  Wall Stock  Floor Stock

0.0 0.0

Same wall and floor stock

Workholding Geometry

Entities  Wall Stock  Floor Stock
0 1.0 1.0

Name

Select entities

Quick View Settings

Tool
Tool Diameter 6
Corner Radius 3

b

BALL-NOSE EN...

Feed Rate 2870.14
button Spindle Speed 5395
. Coolant Off
Flg0 63 . Tool Length 80
Length Offset 236
Diameter Off... 236
. . Cplane / Tpl... LEFT CUT
Trlple cllck the Formula File  Default.Formula
Axis Combin... Default (1)

check body to

= = il I

Display remaining entities

= edited
2 = disabled

select as avoid-

Generate toolpath

[Te7] foT] feT][Te]

ance geometry,
Fig 64.

Rotate view to view bot-
tom and rear surfaces, hold
down middle mouse button
(wheel) and drag to rotate
view, Fig. 65.

Click bottom and rear sur-
faces to select as avoid-
ance geometry and -
click End Selec- |
tion (@ e sssctan |
(ENTER),
Fig 65. <

Click bottom surface ‘ S
as avoidance geometry Fig. 65

T

Fig. 63

Triple click
) check
»,.  solid

Click rear surface
as avoidance geometry
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Back in Model
Geometry page
set:

Step 8.

Confirm

8 Avoidance
entities

Fig. 66.

Step 9. Select Tool
from tree con-
trol and set:

Feed rate 300
Plunge rate

200
Fig. 67.

a7, 3D High Speed Toolpaths - Equal Scallop

T2A4-|BE&-5

Toolpath Type
~ [l

Toolpath Cuntml~
Tool

Holder

2 Stock

&) Cut Parameters
Steep / Shallow

Linking Parameters

Arc Filter / Tolerance
Planes

Coolant

Canned Text

Misc Values

[ Axis Control

Axis Combination
Rotary Axis Control

Quick View Settings

Tool BALL-NOSE EN...
Tool Diameter 6

Corner Radius 3

Feed Rate 2870.14
Spindle Speed 5395

Coolant Off

Tool Length 80

Length Offset 236

Diameter Off... 236

Cplane / Tpl... LEFT CUT
Formula File  Default.Formula
Axis Combin... Default (1)

= edited
2 = disabled

Machining Geometry
[1same wall and floor stock

Avoidance Geometry
["]Same wall and floor stock

Entities  Wall Stock  Floor Stock
42 0.0

Name

machining

Name

Entities  Wall Stock  Floor Stock

Workholding Geometry

Same wall and floor stock

Name

Entities  Wall Stock  Floor Stock
0 1.0

1.0

Display remaining entities

Generate toolpath

Fig. 66
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TEAABE@

- Toolpath Type
~ Model Geometry

- Toolpath Control
v L

~ Holder

&

Stock

- Cut Parameters
Steep / Shallow

Linking Parameters

Arc Filter / Tolerance
Planes

Coolant

Canned Text

Misc Values

Sta...
I v

Tool Name
BALL-NOSE END MILL - 6

Tool ... Assem...
236 -

Holder ... Dia...
- 6.0

Corner ...
3.0

CutL...
13.0 4

Flutes

Type
Bal...

(=) Axis Control
Axis Combination
Rotary Axis Control

Quick View Settings

Tool BALL-NOSE EN...
Tool Diameter 6

Corner Radius 3

Feed Rate 300
Spindle Speed 5395
Coolant Off

Tool Length 80

Length Offset 236
Diameter Off... 236
Cplane / Tpl... LEFT CUT
Formula File  Default.Formula
Axis Combin... Default (1)
= edited

2 = disabled

fa

Tool

T [Filter active

Cutting Parameters

Tool name: ‘ BALL-NOSE END MILL - 6

RCTF

Tool diameter:

Corner radius:

Tool #: Head #:
Length offset:

Diameter offset: []Force tool change

Settings
Comment:

(.

Feed rate: 300.0

T 0.0139
Plunge rate:
Retract rate:
[ Tool Inspection

Retract every:

[17o batch

Generate toolpath

w

Spindle direction:
Spindle speed:
S

200.0
2000 - Rapid retract

10000.0 Willirmeters
40.0 IMinutes
() (+]

Fig. 67
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Step 10. Select Cut
Parameters
from tree control
and set:

Cut style
Closed
Other Way

Open
Other Way

Check
Optimize cut
order

Stepover 1
Fig. 68.

Step 11. Select Steep/
Shallow from
tree control and

set:

Check
Minimum
depth 0

Check
Maximum
depth -37

Click Apply

-+

Fig. 69.

4%, 3D High Speed Toolpaths - Equal Scallop

TRHAHA-BE&-D

Toolpath Type

~ Model Geometry Cut style

Toolpath Control Closed contour direction Other Way v
~ Tool ~
Holder Open contour direction Other Way v
2 Stock T q Ll T v
=R Cut Parameters| Ip compensation

Optimize cut order
Reverse cut order

Steep / Shallu~
Linking Parameters ~

Arc Filter / Tolerance Smoothing
Planes
Coolant
Canned Text Passes
Misc Values Stepover 1.0
£ Axis Control ‘

0.04196

Axis Combination Scallop height

Rotary Axis Control

[(IMaximum number of offsets 0
Down / up mill
Overlap 0.032
Shallow angle 5.0

Quick View Settings

Tool BALL-NOSE EN...
Tool Diameter 6

Corner Radius 3

Feed Rate 300

Spindle Speed 5395

Coolant Off

Tool Length 80

Length Offset 236

Diameter Off... 236

Cplane / Tpl... LEFT CUT
Formula File  Default.Formula
Axis Combin... Default (1)

= edited

& = disabled Generate toolpath

Fig. 68

4% 3D High Speed Toolpaths - Equal Scallop

TERAL-EES

- Toolpath Type
~ Model Geometry

- Toolpath Control
~ Tool

- Holder

Angle

From

@ Stock
-~ Cut Parameters

B Steep / Shallow| ‘

To

Linking Parameters
[[]5moothing tolerance 0.0
Arc Filter / Tolerance
Planes
Coolant
Canned Text
Misc Values
Axis Control
Axis Combination
Rotary Axis Control

Z depth
Minimum depth

[] Automatically detect depth
[[Jindude stock

Detect limits

Detect limits

Maximum depth @ [N

[] Automatically detect depth’
[Jinclude stock

Quick View Settings

Tool BALL-NOSE EN...
Tool Diameter 6

Corner Radius 3

Feed Rate 300

Spindle Speed 5395

Coolant

Tool Length
Length Offset
Diameter Off...
Cplane / Tpl...
Formula File
Axis Combin...

LEFT CUT
Default.Formula
Default (1)

= edited

= disabled Generate toolpath

L

Negative -37

Fig. 69
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Step 12. Select Linking

4%, 3D High Speed Toolpaths - Equal Scallop

Parameters T2H- B
from tree control | o e
Model Geometry Retract Leads
and Set. Toolpath Control Clearance plane: 10 ‘ 3 Method: Same lead in and out
Lzﬁ;er Position: (®) AbsohNY Lead In Led
(O Incremental Type: Horizontal v || Horizontal
@ Stock Type: - ;. Minimum Vertical o . 5
Clearance =) Cut Parameters Retract R Distance: 0.0
Steep / Shallow X Iil 0.0
plane 1 i king Porameter| Part clearance: o F Seep ange: ~
Radius: 0.0 0.0
Slrc Filter / Tnlerance‘ [ Arc it radius: 40 adius
| sl FFeed Ram angl: o
Select e
o o
=+ Axis Control Method: Same lead in and out
Mlnlmum Axis Combination Keep tool down within il Lead Out
Verti c al R etract Rotary Axis Control (® Percentage of tool diameter: 100.0 ‘ Type: Vertical V| [Vertical
P t Transition Sweep angle: 90.0 90.0
£ — Tangential Ram|
: 0.0 0.0
CIearance 1 Quick View Settings Angle: 10.0 Frp g
I:Z: Diameter EALLVNOSE e ez e 7162 Fitng
c ly g Minimize Trimmin
Kee tOOl dOWIl Coner Radius 3 [IMasximun lift: 0.0 e
p Feed Rate 300 [ Apply leads:
~ 1 (1) Spindle Speed - 5395 Maximum trimming distance:
within 100% Coolant off Open passes
Tool Length 80 Open and closed passes [CJFit transitions
Length Offset 236
Diameter Off... 236
Cplane / Tpl... LEFT CUT
All Leads 0 Formula File  Default.Formula
3 Axis Combin... Default (1)
Fig. 70.
= edited
& = disabled Generate toolpath (/] [x] (+] (2]

Step 13. Select Arc

Filter/Toler- Fig. 70

ance from tree

4% 3D High Speed Toolpaths - Equal Scallop

controland set: | 1= pa-mo-o

Toolpath Type
Model Geometry

TOtal Toolpath Control
tolerance .0625 | .

Tolerance Distribution

Total tolerance:

@ Stock Line/Arc Slrnloolhing
- Cut Parameters olerance
1 Steep / Shallow + + 0.0
CheCk Llne/ ~ Linking Parameters — w
o

10.0 % I
Arc Filtering - CEEE N m&
Settings Coolant

L S q
Canned Text Line/Arc Filtering Settings

[] smoothing Settings

Misc Values Create arcs in: Use Fixed Segment Length
- Axis Control %Y (617) [z 618) []vz(619)
h k C Axis Combination Segrent Length 0.4
Uncheck Cre- Rotary A Control One way fiteing

Minimum arc radius

ate arcs in XY

0.0625 d Shift points randomly along toolpath
1000.0 l

Maximum arc radius Minimize number of points

Step 14.

Check One way

(®) Use maximal tolerance value for both

(O Tighten Line filtering tolerance

Present arcs as line segments

ﬁlt . Quick View Settings (O Tighten Arc filtering tolerance Output 3D arc entry motion
erlng Tool BALL-NOSE EN...
Tool Diameter 6 TR oo
Corner Radius 3
. . Feed Rate 300 o
S et Mlnlmum Spindle Speed 5395 Linking arc tolerance -
Coolant Off
2 Tool Length 80
arc radius
Diameter Off... 236
.0625 Cplane / Tpl... LEFT CUT
Formula File  Default.Formula
Axis Combin... Default (1)
Cut tolerance
= edited
.
1 0% Flg. 71 . @ = disabled Generate toolpath (/] [} o

Click OK | €2

in Equal Scallop dialog box. Save

Fig. 71

=

(Ctrl-S).
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M. Verify Left Cut.
Step 1. In the Toolpaths Manager click the LEFT CUT Toolpath group
to select toolpath and click Only Display Selected Toolpath

_—

~k |, Fig. 72.

Step 2. Confirm toolpath avoids bottom and rear surfaces, Fig. 73.
Use Alt-T to toggle on toolpath display.

/No toolpath forward
of check solid body

Confirm toolpath
avoids bottom surface

Fig. 73

Step 3. Change to the Isometric View.

Right click in the graphics window and click |7 Isometric
(Alt-7).

Step 4. In the Toolpaths Manager click the LEFT CUT Toolpath group

%5 |, Fig. 74.

to select toolpath and click Verify

Step 5. Click Play > (R) in playback bar.

Step 6. Note Total Time to run program (S1min 35.01s), Fig. 76.

+Z

Step 7. Switch b

ck to Magtercam (Alt-Tab).

v 3 X

Toolpaths
vy BhiIxy- ER-Bok
AR vao$ Ko E-

I, Machine Group-1
Properties - Techno HD
@@ WHEEL SHELLS
[=-{"7 1 - 3D High Speed (Area roughing) - [W!
2= parameters
T #236 - M6.00 Ball endmill - BALL-NC
) . Geometry
m Toolpath - 55.5K - BODY .nc - Progra
[=-{7 2 - 3D High Speed (Area roughing) - [W!
2= parameters
T #236 - M6.00 Ball endmill - BALL-NC
) . Geometry
m Toolpath - 31.2K - BODY .nc - Progra
[=-{7 3 - 3D High Speed (Raster) - [WCS: BOT
2= parameters
T #236 - M6.00 Ball endmill - BALL-NC
) . Geometry
{%] Toolpath - 875.8K - BODY..nc - Progr
-am LEFT CUT,

=-F7 4 - 3D Speed (Equal Scallop) - [WC
2= parameters
T #236 - M6.00 Ball endmill - BALL-NC
) . Geometry
2% Toolpath - 198.1K - BODY.nc - Progr

Fig. 72

| 4

Confirm

< toolpath
avoids

rear surface

v 3 X

Toolpaths
Py Ix - SR WMok
AR vao$ WYE-
J. Machine Group-1

=] Properties - Techno HD

77 Files

T-I:l Tool settings

M Stock setup

[-B8 WHEEL SHELLS

[=-{"7 1 - 3D High Speed (Area roughing) - [WC
~= Parameters

T #236 - M6.00 Ball endmill - BALL-NO
[E5) ‘ Geometry

m Toolpath - 55.5K - BODY.nc - Prograr
[=-{"7 2 - 3D High Speed (Area roughing) - [WC
~= Parameters

T #236 - M6.00 Ball endmill - BALL-NO
[E5) ‘ Geometry

m Toolpath - 31.2K - BODY.nc - Prograr
[=-{"7 3 - 3D High Speed (Raster) - [WCS: BOT1
~= Parameters

T #236 - M6.00 Ball endmill - BALL-NO
[E5) ‘ Geometry

[7] Toolpath - 875.8K - BODY.nc - Progre

-2 ILEFT CUT
=27 4- 3I§Speed (Equal Scallop) - [WCE

|== Parameters
i~ T #236 - M6.00 Ball endmill - BALL-NO

Fig. 74

Move Info > X
P Move Info
4 Toolpath Info

Feed Length 15472.195
Feed Time 51min 34.88s
Rapid Length 27577
Rapid Time 0.13s
Total Length 15499.772
Total Time 51min 35.01s
Min/Max X -0.751 /Z46.9b
Min/Max Y -17.285 / 35.496
Min/Max Z -37.000 / 1.000

b Verbose

Fig. 76
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N. Insert RIGHT CUT Toolpath Group.

Step 1.

Step 2.

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

Fig. 77.

Rename new Toolpath
Group RIGHT CUT,
Fig. 78.

Toolpaths

P Xy Ty Tx 15 -
BXm varo

oI, Machine Group-1
Properties
5@ WHEEL SH
HF71-3D

P
—= Par

v B x
En-SFoa Lk .
5 % @ Eel- nght
|/ click
Mill toolpaths

Turning toolpaths

Wire tool

Router toolpaths

>
>
Ipaths >
>
>

Edit selected operations

Groups
Cut
Copy
Paste
Delete
Undelete
Undo
Expand
Collapse
Reports
Operatiol
Sort
Import...

Fxnort

>

n selection...

Fig. 77

New Machine group > ‘

New Toolpath group ‘
Rename

Edit comment

Delete
Delete all empty

Toolpaths v Rx
PxX ix - E%-Ro
GXRA vao$ K-

I, Machine Group-1

Properties - Techno HD

s WHEEL SHELLS

=7 1 - 3D High Speed (Area roughing) - [WC
Z= parameters

T #236 - M6.00 Ball endmill - BALL-NO

e 3 Geometry

Toolpath - 55.5K - BODY.nc - Prograr
=77 2 - 3D High Speed (Area roughing) - [WC
Z= parameters
T #236 - M6.00 Ball endmill - BALL-NO

e 3 Geometry

Toolpath - 31.2K - BODY.nc - Prograr
=+ 3 - 3D High Speed (Raster) - [WCS: BOT1
Z= parameters
T #236 - M6.00 Ball endmill - BALL-NO

e 3 Geometry

Toolpath - 875.8K - BODY.nc - Progri
)-am LEFT CUT
=7 4 - 3D High Speed (Equal Scallop) - [WCE
Z= parameters
T #236 - M6.00 Ball endmill - BALL-NO
e ‘ Geometry
2% Toolpath - 198.1K - BODY.nc - Progr:
- 28 RIGHT CUT]
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O. Mirror LEFT CUT to RIGHT CUT Toolpath.

Step 1. On the Toolpaths tab = "°"P3t"s | ¢lick Toolpath Transform @

Toolpath i
Transform

Step 2. In the Transform Operation Parameters dialog box:
under Type, Fig. 79
select Mirror
under Source
select NCI
under Source operations
in LEFT CUT toolpath group select Surface High Speed (Equal Scallop).

Transform Operation Parameters

Step 3. Click the Mirror tab

Type and Methods Mirror

at top Of dlalog bOX, Type Source operations D Remove comments D Create new operations and geometry
1 (O Translate (= 1, Machine Group-1 o ] .
Flg. 80 o Properties Keep this transform operation
Rotate = 1| §
@ WHEEL SHELLS D Copy source operations
Lll’lder MCthOd @ Mirror i rr: 1-3D Hig: Speeg EArea mug:ing% - mCS: Disable posting in selected
3 ‘ 2 - 3D High Speed (Area roughing) - [WCS: source operations
SeleCt error Method {7 3 - 3D High Speed (Raster) - [WCS: BOTTOI [Jsubprogram
. r-'
about X axis L= (O Tool plane | w4 - 3D High Speed (Equal Scallop) - [WCS: Absolute ) Incremental
Tnclude origin L.=® RIGHT CUT Work offset numbering
Click OK 0 . Indlude WCS (® Automatic
Save planes (O) Maintain source operation's
(® Coordinate O Assign new
Step 4. Allow Mastercam to e st 0
Increment 0
calculate toolpath. @NCI g O Geometry
By instance
< >
Group NCI output by By toolplane
. Comment
H (O Operation order Match existing offsets
stored in planes
Step 5 . SaVe u Unique subprograms F

(Ctrl-S). (®) Operation type [ | Custom Parameters...

Generate toolpath (V] Q (2]

Fig. 79

Transform Operation Parameters

Type and Methods Mirror

Method (WCS coordinates) Mirror points (WCS coordinates) Cutting direction
® % Y 00 = % E Reverse order
Q | ® x 00 ﬂ Y 0.0 NERES (@) Maintain start point
z -34.0 - E (O Maintain start entity
O£ a %50 [Z]
O | == Swap lead infout parameters
v a e
[@RE=
X [0 -f3
h ¢
Mirror plane 0.0 ~ E Iy
z 34.0 -
Top LS <]

Generate toolpath Q o 0

Fig. 80
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P. Verify Right Cut. o

Step 1.

Step 2.

Step 3.

Step 4.

In Toolpaths Manager, click /
the Transform/Mirror tool-
path, Fig. 81.

Click Verify 1‘ in
Toolpaths Manager.

Click Play > (R) in playback

bar.
Click Close| X |to close Mastercam . >
Simulation. Toolpaths v A x

Pa e IxIf- 8% 8o -
BXA vao$ @ .
I, Machine Group-1

Properties - Techno HD

@@ WHEEL SHELLS

=7 1 - 3D High Speed (Area roughing) - [WC
Z= parameters

T #236 - M6.00 Ball endmill - BALL-NO
e ‘ Geometry

[ﬂ Toolpath - 55.5K - BODY.nc - Prograr
[=-{7 2 - 3D High Speed (Area roughing) - [WC
Z= parameters

T #236 - M6.00 Ball endmill - BALL-NO
e ‘ Geometry

[ﬂ Toolpath - 31.2K - BODY.nc - Prograr
[=-{7 3 - 3D High Speed (Raster) - [WCS: BOT1
Z= parameters

T #236 - M6.00 Ball endmill - BALL-NO
e ‘ Geometry

J%] Toolpath - 875.8K - BODY.nc - Progr:
)-5m LEFT CUT

[=-{7 4 - 3D High Speed (Equal Scallop) - [WCE
Z= parameters

T #236 - M6.00 Ball endmill - BALL-NO
e Geometry

%= Toolpath - 198.1K - BODY.nc - Progre
=-mm RIGHT CUT

=+ 5 - Transform/Mirror X Axis/Coordinatef
Z= parameters
22 Toolpath - 193.1K - BODY.nc - Progr:

»
Fig. 82
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