Mastercam 2025 -
CIIapIeflé‘ CO2 Rail CarE

Toolpaths for Rail Car

Cut Body (Equal Scallop)p~

A. Machine Type and Stock Setup.
Step 1. If necessary, open your file from Chapter 17.

Step 2. Ifnecessary, display Toolpaths Manager. On the View tab o i -
View | Glick E Toolpaths (Alt-0). Toolpaths v x

MR Ik EREon

Step 3. If Machine Group .I. is not displayed in the Toolpaths Man- 1, Machine Group-1

E Properties - Techno HD
L Files
ager, Fig. 1 on the Machine tab Machine click Mill » & Tool settings
ill Stock setup &
- 2 Toolpath G
> Default from the menu. e

Fig. 1
Step 4. Expand Properties (click +) in Toolpaths Manager and click Stock setup ‘, Fig. 1.

Step 5. In the Machine Group Setup on Stock Setup page set: Machine Group Setup
under Selection, Fig. 2 ®®
. + Stock Setup
click Add two corners | "4
sketch a rectangular in the graphics area Selection (1) @
under Origin coordinates key-in: ¥/ Rectangular 1
X0
Y- A OGN
Z -13 LS .
under Anchor point ! Orizmoo ®
click top left corner B ¢ -
key-in X, Y and Z stock dimension: z 13i0§ ;
X 305
Y 70 .
Z 42 Rectangular ((\/‘

Anchor point:

under Stock Plane Transformation
Current LEFT CUT

click OK @

Length: 305.0 ‘ A=
Width: [70.0 ~ -5
Height: |42.0 ‘ -3

Cylindrical »)
Push Pull (vj
Stock Plane Transformation (Aj
Current: | LEFT CUT ~ v
Attributes C"\/
Preview Settinas [N
Fig. 2
5/8/24
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B. Confirm WCS LEFT CUT.

Step 1.  On the Toolpaths tab

Toolpaths

red wireframe, Fig. 4.

Step 2.

click Stock Display

4

Stock
Display

In Status bar at bottom of display, confirm TPLANE: LEFT CUT, Fig. 4.

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

and Stock is displayed as

DA T C:\Documents\Tech Ed 23-24\Rail Car E\BODY RAIL E.mcam* - Mastercam Mill 2025 will - o x
Home Wireframe Surfaces Solids Model Prep Mesh Drafting Transform Art Machine View Toolpaths Standard @0 e -
B & @ 5 4 S T I E SV e

S 3 3% . P im v
Contour Drill Dynamic Face OptiRough  Pocket Project Parallel 5 Curve  Swarf Mill. Unified B Shd thspI:li(yM o | o ‘g Probe ‘ foe f m H ces YBN sting §g‘§<ekr Tcglhsgs(h
20 3D Multiaxis Stock Utilities Analyze
~ . ,,/
Toolpaths v oA x ~—
~ ~1 . .
x x = = N
% ‘ B 4——LEFT CuT
.
- gt / o
ok Orlgln
Stock setup ‘\
=-58 Toolpath Group-1
[
e
//
- ‘
,/
//
s
,/
-
~ N
~ |
N <7 i
~ . P ~
- NG
[P - \ D
Ng” ~ -
~ o’ | PR
\t‘ ":lt«' | / I
l ~ N
) x . J, P ~ .
“ 3 @ == ~1l- ~ 20660 mm_

SECTION VIEW: OFF  SELECTED ENTITIES: 0

) 3D CPLANE: LEFT CUT ~ TPLANE: LEFT CUT —(CS:

wHaur—8 @ O @ @ &

Fig. 4

C. Left Cut Finish Equal Scallop Toolpath.
Step 1. On the Toolpaths tab | T2@lPaths

9

Equal Scall...

in the 3D group click expand gallery button ™ and

click Equal Scallop , Fig. 5.

5

Project

5 9

OptiRough Pocket

® .

Parallel ¥
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 [
button
Fig. 6.

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

Fig 7.

a7, 3D High Speed Toolpaths - Equal Scallop

TBEIAA-|BE&-

Toolpath Type

Toolpath Control ‘
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 Diameter 20
Corner Radius 0

Feed Rate 2870.14
Spindle Speed 5395
Coolant Off

Tool Length 0

Length Offset 223

Diameter Off... 223

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

Tool FLAT END MIL...

= edited
& = disabled

Machining Geometry
[]same wall and floor stock

Avoidance Geometry
[]Same wall and floor stock

Name Entities  Wall Stock  Floor Stock Name

Wlrociong 1o Lo

oo o |

Entities  Wall Stock  Floor Stock

Workholding Geometry

Same wall and floor stock

>
(= =

0

Name Entities  Wall Stock  Floor Stock

1.0 1.0

RNy

Display remaining entities

e

+ 3

Generate toolpath

fe7] foT] feT][TeT]

Fig. 6

Triple click
solid car body
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Step 4. Back in Model

a7, 3D High Speed Toolpaths - Equal Scallop

Geometry

TBEIAA-|BE&-

page set:

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

Under Avoid-
ance Geom-
etry click
Select entities

b

button
Fig. 8.

Step 5. Triple click the
check body to

select as avoid-

Toolpath Type

P Model Geometry| ‘

Toolpath Control

Machining Geometry
[]same wall and floor stock

Avoidance Geometry
["]Same wall and floor stock

Tool

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 FLAT END MIL...
Tool Diameter 20

Corner Radius 0

Feed Rate 2870.14

Spindle Speed 5395

Coolant Off

Tool Length 0 <

Holder Name

Wrocions 15|

Entities  Wall Stock  Floor Stock

Name Entities  Wall Stock  Floor Stock

[usene o Joo oo

Same wall and floor stock

Workholding Geometry

Name Entities  Wall Stock  Floor Stock
0 1.0 1.0

Length Offset 223

Diameter Off... 223

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

= edited
2 = disabled

=1 =T

Display remaining entities

Generate toolpath

['e7] foT] feT][Te]

ance geometry,
Fig 9.

Fig. 8

Step 6.
rear surface, hold
down middle mouse
button (wheel) and
drag to rotate view,
Fig. 10.

Click rear surface
to select as avoid-
ance geometry and
click End Selection
'@ End selection ;] (EN-
TER), Fig 10.

Step 7.

Rotate view to view -

Triple click
. check solid

—

Click rear surface
as avoidance geometry
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Step 8. Back in Model

a7, 3D High Speed Toolpaths - Equal Scallop

Geometry page

T2Aa4-|BE&-5

under Avoidance
Geometry set:

Wall Stock
1.5

Confirm 7
Avoidance
entities
Fig. 11.

Toolpath Type
B Model Geometry ~

Machining Geometry

Toolpath Control ["]Same wall and floor stock

Avoidance Geometry
["]Same wall and floor stock

Tool

Holder Entities  Wall Stock  Floor Stock

Name
0.0 0.0
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 FLAT END MIL...
Tool Diameter 20

Corner Radius 0

Feed Rate 2870.14

Spindle Speed 5395

Coolant Off

Tool Length 0 < >

B roovng 51 Joo oo |

Entities  Wall Stock  Floor Stock
0.0

Name

| [avoidance

Workholding Geometry

Same wall and floor stock

Entities  Wall Stock  Floor Stock
0 1.0 1.0

Name

Length Offset 223
Diameter Off... 223 e + Iy
Cplane / Tpl... LEFT CUT

Formula File  Default.Formula

Axis Combin... Default (1) Display remaining entities

= edited
2 = disabled

Generate toolpath

Fig. 11

Step 9. Select Tool

4% 3D High Speed Toolpaths - Equal Scallop

from the tree

TEAA S

control and:

click Select
library tool

fo

button
Fig. 12.

- Toolpath Type
~ Model Geometry
- Toolpath Control

:
- Holde‘

@ Stock

- Cut Parameters
Steep / Shallow

Linking Parameters

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

Arc Filter / Tolerance
Planes

Coolant

Canned Text

Misc Values

Corner ... CutL... Flutes Type

(=) Axis Control
Axis Combination Ta
Rotary Axis Control

T [Filter active

Tool

Cutting Parameters

Tool name: ‘ FLAT END MILL - 20

Spindle direction:

‘ RCTF aw

Tool diameter: Corner radius:

Tool #: Head #:

Length offset:

Feed rate: Spindle speed:

FPT: cs

Plunge rate:

Quick View Settings Diameter offset: [CJForce tool change Retract rate: 2000.0 Rapid retract
Tool FLAT END MIL...
Tool Diameter 20 Settings [ Tool Inspection
Corner Radius 0 Comment: Retract every: 10000.0 Millimeters
Feed Rate 2870.14
Spindle Speed 5395 40.0 Minutes
Coolant Off
Tool Length 0
Length Offset 223
Diameter Off... 223 (7o batch
Cplane / Tpl... LEFT CUT
Formula File  Default.Formula
Axis Combin... Default (1)
= edited
& — disabled Generate toolpath (v} [x} [+]

~

Fig. 12
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Step 10. Click the Filter
button

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

C:\Users\Public\Docu...\Mill_mm.tooldb =
.
Flg. 13. Tool ... Assem... ToolN... Holder... Dia... Corner... CutL... Flutes Type Radius Ty A
i1 - NCSP... - 6.0 0.0 170 1 Sp... None
I 2 - NCSP... - 8.0 0.0 220 1 Sp... None
I3 - NCSP... - 10.0 0.0 260 1 Sp... None
- - NCSP... - 120 0.0 300 1 Sp... Nene
I s - NCSP... - 160 0.0 340 1 Sp... Nene Eilter..§
[ - NCSP... - 200 0.0 400 1 Sp... None [ Fitter A
[ - HSS/TL... - 20 00 200 1 Drill None :
I s - HSS/TL.. - 25 00 260 1 Drill  Nene 280 of 280 tools displayed
I 9 - HSS/TL... - 3.0 00 280 1 Drill - None
I 10 - SOUD... - 30 0.0 23.0 1 Drill - Nene Display mode
11 - HSS/TL.. - 3.3 0.0 30.0 1 Drill  None (O Tools
I 12 - SOLD... - 34 00 23.0 1 Drill - None () Assemblies
I 13 - HSS/TL... - 35 0.0 330 1 Dril None ®Both
I 14 - SOLD ... - 37 00 230 1 Drill Nene
I 15 - SOLD ... - 40 00 200 1 Drill Nene
I 16 - HSS/TL... - 40 00 36.0 1 Drill None
I 17 - HSS/TL... - 42 00 36.0 1 Drill None
I 18 - SOUD ... - 43 00 290 1 Drill None
I 19 - HSS/TL.. == 45 0.0 390 1 Drill - None
I 20 - SOLD ... - 46 0.0 290 1 Drill - None
I 21 - SOLD ... -- 50 0.0 350 1 Dril None
I 22 - HSS/TL... - 50 0.0 440 1 Dril None
I 23 - HSS/TL... - 51 0.0 40 1 Drill - None
I 24 - SOLID - 51 00 350 1 Drill Nene
I 25 - SOLD ... - 55 0.0 350 1 Drill Nene
I 26 - HSS/TL... - 55 00 480 1 Drill None
I 27 - SOLID - 58 0.0 350 1 Drill None
I 28 - SOLID - 59 00 350 1 Dril None ¥
< > (] Q (2]
.
Fig. 13
Step 11. Click None Tool List Filter
button under T()()l Tool Types Tool Diameter
Types g @ % % % U lonore bt
.
Flg' 1 4 . 3 s Radius Type
u @ A g Q m]ﬂ None Full Corner
. .
Step 12. Click Endmill2 Sphere _
Q bJ @ g Tool Material
@ Ceramic
button @ % u % M ﬁ User Def 1
| User Def 2
(second button top row)
@ All Nene Copy job setup matl
and click OK % @ %J M @
.
Flg. 14. Al ﬂune‘
Operation masking Unit masking
No operation masking No unit masking v
Reset all (v} Q (2]
.
Fig. 14
S'[Cp 1 3 . Select BALL- a#f Tool Selection - C:\Users\Public\Dacuments\Shared Mastercam 2025\Mil\Tools\Mill_mm.tooldb
NOSE END- C:\Users\Public\Dacu...\Mill_mm.tooldb 3
MILL 6-0 Tool... A.. Tool Name Holder... Diameter Corner Radius Cut Length Flutes Type Radius -
Di | 233~ BALLNOSEENDMIL-3 — 3.0 15 8.0 4 gall endmill Full Eer.-.
mm Diameter | 234 -~ BALL-NOSEENDMILL-4  -- 4.0 20 11.0 4 Ballendmill Full Filter Active
. I 235 - BALL-NOSEEND MILL-5  -- 5.0 25 13.0 4 Ball endmill  Full I
11 of 280 tools displayed
and click OK i BALL-NOSE END MILL - 6 3 4 Ball endmill pay
I 237 BALL-NOSE END MILI 4 Ball endmill Full i :
@ | 238 - BALL-NOSEENDMILL-8 -~ 4 Ballendmill Full R IneLE
I 239 -~ BALL-NOSEENDMILL-9 - 4 Ball endmill Full O Tools )
| 240  — BALL-NOSEENDMILL-10 -- 4 Ballendmill Full O Assemblies
Fig 1 5 I 241 — BALL-NOSEEND MILL-12 - 4 Ball endmill Full (®)Both
° : | 242 -~ BALL-NOSEEND MILL- 16 - 4 Ball endmill  Full
I 243 -~ BALL-NOSEEND MILL-20 -- 4 Ball endmill  Full
< > o (x] (2]

Fig. 15
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Step 14. Back in Tool
page set:

Feed rate 300

Plunge rate 200
Fig. 16.

Step 15. Select Cut
Parameters
from tree control
and set:

Cut style
Closed
Other Way

Open
Other Way

Check
Optimize cut
order

Stepover 1
Fig. 17.

4% 3D High Speed Toolpaths - Equal Scallop

TBEIAA - BE-3
. rTll{;BdI:Iaéhe;miry Sta... Tool.. Assem... ToolN... Holder... Dia.. Corner... CutL.. Flutes Type
Toolpath Control | 236 - BALL-N... - 6.0 3.0 13.0 4 Bal.
.
Holder
2 Stock
&) Cut Parameters
Steep / Shallow
Linking Parameters
Arc Filter / Tolerance
Planes
Coolant
Canned Text
Misc Values
(=) Axis Control
Axis Combination fa T []rilter active
Rotary Axis Control .
Tool Cutting Parameters
Tool name: ‘ BALL-NOSE END MILL - 6 RCTF Spindle direction: |CW
Tool diameter: Coner radius: Rl 300.0 g | Spindle speed:
Tool #: Head #: O ] mr 0.0047 '![5
Length offset: Plunge rate: 200.0
Quick View Settings Diameter offset: [ Force tool change Retract rate: 2000.0 Rapid retract
Tool BALL-NOSE EN...
Tool Diameter 6 Settings [ Tool Inspection
Corner Radius 3 Comment: Retract every: 10000.0 Millimeters
Feed Rate 300
Spindle Speed 15915 40.0 Minutes
Coolant
Tool Length 80
Length Offset 236
Diameter Off... 236 7o batch
Cplane / Tpl... LEFT CUT
Formula File  Default.Formula
Axis Combin... Default (1)
« = edited
& = disabled Generate toolpath (v} [x} [+)
.
Fig. 16
4% 3D High Speed Toolpaths - Equal Scallop
TEIAN - BlE-E
Toolpath Type
+ Model Geometry Cut style
Toolpath Control Closed contour direction Other Way v
~ Tool ‘
Holder Open contour direction Other Way ~
@ Stock Ti i Li ~
K ip compensation
Steep / 5h3"0~ Optimize cut order
- Linking Parameters
: ¢ Reverse cut order ‘
Arc Filter [ Tolerance [I5moothing
Planes
Coolant
Canned Text Passes
Misc Values Stepover 1.0
= Axis Control la
Axis Combination Scallop height 0.01503;
Rotary Axis Control
i [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 15915
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 (V] [x} [+]

Fig. 17
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Step 16. Select Steep/

a7, 3D High Speed Toolpaths - Equal Scallop

Shallow from

TRAA-BE&-D

tree control and
set:

Check
Minimum
depth 0

Check
Maximum
depth -37

Toolpath Type
~ Model Geometry

Toolpath Control
~ 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

Click Apply

Quick View Settings

Fig. 18.

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... LEFT CUT
Formula File  Default.Formula
Axis Combin... Default (1)
+ = edited

2 = disabled

Angle

From

To

[] smoothing tolerance

Z depth
Minimum depth

0.0

0.0 By Detect limits

¢

[ Automatically detect depth

[[J1ndlude stock

Maximum depth

[] Automatically detect depth’

[[Jindude stock

Detect limits

[570 g ] [
Negative -37

Generate toolpath

Fig. 18

Step 17. Select Linking

4%, 3D High Speed Toolpaths - Equal Scallop

Parameters

TEAL|E S

from tree
control and set:

Clearance
plane 1

Select
Minimum

Vertical Retract

Part

(=) Axis Control

Toolpath Type
Model Geometry
Toolpath Control
Tool

Holder

@ Stock
- Cut Parameters
Steep / Shallow

ML inking Parameters

Arc Filter / Tolerance .

Planes
Coolant
Canned Text
Misc Values

Axis Combination
Rotary Axis Control

clearance 1

Quick View Settings

Keep tool down

Feed Rate 300
Spindle Speed 15915
within 100% oot OF

Tool
Tool Diameter
Corner Radius 3

Tool Length 80
Length Offset 236
Diameter Off... 236

BALL-NOSE EN...

o

lane / Tpl...
All Leads 0 Es:::la ;Fe I[‘)i:u:iilrmula
Axis Combin... Default (1)
Fig. 19.
= edited
2 = disabled

Retract
Clearance plane:

Position:

Type:

Part clearance:

[ Arc fit radius:
Feed rate:

Linear entry/exit:

Keep tool down within

@ Percentage of tool diameter:

(O Distance:

Transition

Type:

Angle:

[CJFeed rate:
[CIMaximum lift:
[] Apply leads:

Open passes
Open and closed passes

Leads
L0 & Method: Same lead in and out
(®) Abscl WP Lead In Led
O Incremental Type: Horizontal ~ || Horizontal
Minimum Vertical
K Retract ‘ Distance: 00
Iii Sweep angle: @ 0.0
4.0 " Radius: 0.0 0.0
Method: Same lead in and out
Lead In Lead Out
100.0 ~ Type: Vertical v || Vertical
Sweep angle: 90.0 90.0
— . Tangential Ramp
Radius: 2.0
10.0 Ramp angle: 0.0 0.0
7.1625 Fitting
T P ——
0.0 Type: luJ Minimize Trimming .,

Maximum trimming distance:

[CJFit transitions

Generate toolpath

(2]

Fig. 19
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Step 18.

Select Are
Filter/Toler-
ance from tree
control and set:

Total

a7, 3D High Speed Toolpaths - Equal Scallop

TEAMN- B

Toolpath Type
Model Geometry
Toolpath Control
Tool

Holder

2 Stock
- Cut Parameters
Steep / Shallow

Tolerance Distribution

Total tolerance:

Cut
tolerance

:

Line/Arc Smoothing
tolerance tolerance

0.05625 + 0.0

tolerance .0625

~ Linking Parameters

R Arc Filter / Tolerance ‘

10.0 s% I % 0.0 %

Planes

Coolant

Canned Text

Misc Values

(= Axis Control

Axis Combination
Rotary Axis Control

Line/Arc Filtering Settings [[] smoothing Settings

Check Line/
Arc Filtering
Settings

Create arcs in:

[Ixv (617) [(xz (G18)

One way filtering
0.0625

1000.0

Use Fixed Segment Length

vz (c19)
Segrment Length 04

Minimum arc radius Shift points randomly along toolpath

Maximum arc radius Minimize number of points

Uncheck Cre-
ate arcs in XY

(®) Use maximal tolerance value for both Present arcs as line segments

O Tighten Line filtering tolerance

Quick View Settings

O Tighten Arc filtering tolerance Output 3D arc entry motion

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

0.002813 5.0%

Check One way

Feed Rate 300
. Spindle Speed 15915 Linking arc tolerance 0.02
ﬁlterlng Coolant Off

Tool Length 80
Length Offset 236
Diameter Off... 236

Ini lane / Tpl....
Set Mlnlmum IEDprmuIa ;fe ILDEE’;ruﬁgrmula
arc radius Axis Combin... Default (1)
.0625 = edited
2 — disabled [] Generate toolpath ‘ (/] ‘ ‘ [x] H (+] H (2] ‘

Cut tolerance Fig. 20

10% Fig. 20.

]

Confirm toolpath avoids rear surface and doesn’t pass across cartridge hole, Fig. 20.
Use Alt-T to toggle on toolpath display.
Distance is controlled in Model Geometry under Avoidance Geometry Wall Stock (Fig. 11).

Step 19. Click OK in Equal Scallop dialog box.

Step 20.

Step 21. Save | k= | (CtrI-S).

| IR ——
|
\

|

|

Confirm no tool ~— -
movement forward
of check solid

Cahﬁrm/toolpath avoids
cartridge hole
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D. Verify Left Cut.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6. Switch back to Mastercam (Alt-Tab).
—
File Home | View  Verify
g ’Gl Ijl G1 @ ]_,_ Create B.ookmark . [ Toolpath Stock
&S u == =" N Automatic Bookmark —
Backplot | Verify | Simulation NC Stop ool
>  Conditions¥ |5 Clear Bookmarks Components~ | [/] Tool
Mode Playback

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

dow and click | Isometric (Alt-7).

In the Toolpaths Manager Verify 1"E| , Fig. 22.

We like to uncheck Wireframe in the Visibility group on the

Home tab, Fig. 23.

Click Play » (R) in playback bar along bottom of the window, Fig. 24.

Toolpaths v
P Ix - 8 o Ro
BxXA vao$ A& .
(= oIy Machine Group-1
= Properties - Techno HD
77 Files
T,} Tool settings
@ Stock setup
=am Toolpath Group-1
(=7 1 - 3D High Speed (Equal Scallop) - [W/
25 parameters
T #236 - M6.00 Ball endmill - BALL
‘ Geometry
A2 Toolpath - 250.1K - BODY RAIL E.

| 4
Fig. 22

Note Total Time to run program under Toolpath Info in Move List panel (S1min 53.14s),

Fig. 26.

Tool Contact Point |_] Initial Stock [] Gnomon
[ Workpiece Ases
Visibility

Fig. 23

Master Model ?'ﬁ t. ;
achine Housing Screen Model ¥

Al Current  Segment
QOperations | Operation

Workpiece Operations

| Performance ——W#—— Precision |«

2 T T Y

-
\

15 Slow ——§#—— Fast

Mastercam 2025 Rail Car E Body Toolpaths
Metric - Equal Scallop

Fig. 24

Move Info + I x
I Move Info
4 Toolpath Info

Feed Length 15726.066

Feed Time 51min 52.90s

Rapid Length 49.763

Rapid Time 0.24s

Total Length 15775.829

Total Time 51min 53.14s

Min/Max X -2.246 / 229.31%
Min/Max Y -17.663 / 35.883
Min/Max Z -37.563 /1.000

' Verbose

Fig. 26
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E. Mirror LEFT CUT to RIGHT CUT Toolpath.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

On the Toolpaths tab

Toolpaths

click Toolpath Transform

In the Transform Operation Parameters dialog box:

under Type, Fig. 27

select Mirror
under Source
select NCI

under Source operations
select Surface High Speed (Equal Scallop).

Click the Mirror tab at top of dialog box, Fig. 28.

under Method
select Mirror

about X axis '+
Click OK

v

Allow Mastercam to
calculate toolpath.

=

Save (Ctrl-S).

E

Toolpath i
Transform

Transform Operation Parameters
Type and Methods Mirror
Type
(O Translate
(O)Rotate
(®) Mirror
Method ~

(O)Tool plane

Include origin

Source operations

["]remove comments

D Create new operations and geometry

(= oIy Machine Group-1
E Properties
77 Files
TG Tool settings
i @ Stock setup
=28 Toolpath Group-1

devd 1 - 3D High Speed (Equal Scallop) - S:

Keep this transform operation

D Copy source operations

Disable posting in selected
source operations

["]subprogram
Absolute

Work offset numbering

Incremental

Include WCS (®) Automatic
Save planes (O) Maintain source operation's
(®) Coordinate () Assign new
Start 0
Source
Increment 0
@ NCT () Geometry
By instance
< >
Group NCI output by By toolplane
. Comment
(© Operation order Match existing offsets
stored in planes
Unique subprograms
(®) Operation type []  Custom Parameters...
Generate toolpath o (x} Q
.
Fig. 27
Transform Operation Parameters
Type and Methods Mirror
Method (WCS coordinates) Mirror points (WCS coordinates) Cutting direction
= Reverse order
® % Y (00 2 X [20 ME
O "'l x 0.0 i‘ h'd E S @Mainlain start point
z 340 - E (O Maintain start entity
O & a0 5]
Q|+ Swap lead infout parameters
v | a )
() | e
X |20 ME
v oo ]
Mirror plane 0.0 hd E by
z 34.0 ~ =

Top

[

Generate toolpath Q 0 9

Fig. 28
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F. Vel‘ify Right Cut. Toolpaths v

Step 1. In Toolpaths Manager, click the Transform/Mirror toolpath, Pae I L ERER o
Fi 29 BXA vao$ A .
g. ’ (= fy Machine Group-1
=) Properties - Techno HD
77 Files
Tﬁ Tool settings

Step 2. Click Verify 1"E| in Toolpaths Manager. ® Stock setp

[=--B& Toolpath Group-1

=7 1 - 3D High Speed (Equal Scallop) - [W
=5 Parameters

Step 3. Click Play > (R) in playback bar. & 2230 0 el el - B

2 Toolpath - 250.1K - BODY RAIL E.|

=7 2 - Transform/Mirror X Axis/Coordinaf,
. . . == Parameters
Step 4. Click Close| X |[to close Mastercam Simulation. A Toolpath - 243.2K - BODY RAIL E.P
>

o Fig. 29
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