Mastercam 2017 -
CO2 Rail C
Chapter 21 2 Rail Car

Toolpaths for Rail Car

Cut Body (Hybrid)

A. Machine Type and Stock Setup.
Step 1. If necessary, open your Body file from Chapter 2.

Step 2. If necessary, display Toolpaths Manager. On the View tab

VIEW | click | [e] Toolpaths | (A1t-0). Toolpaths L
Py X B ix ERFol. 7
Step 3. If Machine Group is not displayed in the Toolpaths Manager, BxA|vac$ (xG,
T = E|I:| Machine Group-1

. . E| _|],|_ Properties - TECHNO DAYINGCI 3 A%
L5 Fles K

5 Tool settings

Fig. 1 on the Machine tab = MACHINE | " click Mill

fault from the menu.

Step 4. Expand Properties (click the +) in the

Toolpaths Manager, Fig. 1. Fies | ToolSetings Stock Sou |
Step 5. Click Stock Setup in the Toolpaths Manager. { herT C“T‘
Step 6. Confirm Stock View is LEFT CUT, Fig. 2. & Rectorler € 5id L |
€ Gindica CRe | = [
Step 7. Click the left front top corner of the stock fx Cy £z
to move the origin. After you click corner the % Dises . .
arrow will point to corner. e, | i

SCIEEN
Lt
& i frame I/ . 1 S,
R o
 Sold = Srsy =
- ~ o
e

Step 8. Key-in X, Y and Z stock dimension: / {:>< ’\ >Nz
X 305 /ﬂ.\v,f’ NN
Y 70 Click corner
Z 42 to move arrow
. - . Sglectcomers...l Eoundingboxl Il extents |
Step 9. KGY'ln Stock Ol'lgln coordinates: flSutaces | ANSoids | alEntties | Unselectan |
X 0 ™ Use Machine Tree
Y -36 v | %8| 2|
7 -13

Step 10. Click OK w’ in Machine
Group Properties, Fig. 3.

B. Confirm WCS LEFT CUT.

Step 1. In Status bar at bottom of display,
confirm CPLANE:LEFT CUT,
Fig. 3.

Step 2. Confirm Left Cut Origin. Use .
F9 to toggle axes. : .

Fig. 3 : 8/26/16
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C. Left Cut Finish Hybrid Toolpath.

p——

Step 1. On the Toolpaths tab = TOOLPATHS i the 3D % ﬁ 3 5 .

group click expand gallery button ~ and click opiRouah - Focket Froed fodd I°

3D
Hybrid < , Fig. 4. Fig. 4
H]l'b rid . Enter new NC name E il
Solid car

Step 2. Clle OK V?‘ ln NC name N -, body C:\sers\D acumentsimy meam201 75HILLWN. .

|EDDY RAIL

dialog, Fig. 5.

vd | 2
~
Fig. 5

Step 3. Click the solid car body to select:
as Drive Surfaces and click End

Selection | @<=t | (ENTER), Fig6.

Step 4. Click Check Select button| & |in the
Toolpath/surface selection dialog box, Fig. 7.

Step 5. Click |

the SOlid i~ Drive

check = & | ® |
body ] %l &l
Fig. 8. b |

N ~ Check
. Check o & | 5 |
Show.. |

Step 6. Use Ctrl-T to N
toggle Translucency. -

 Fig. 8 S

i~ Containmen
Step 7. In the Selection bar click Solid - ol Te]
Selection to activate. Select A 4’ _Appmmmﬂ ® |
Select face| | and From Back | ™™ | v 2]
Unselect Select body | * |, Fig. 9. Fig. 7
Py [ dgpAuimCursor - G| K R I ] LR Ol vl %

Step 8. Click flat '}rg.';—s—&
face sur- |
 Drive
face at T =
Ef:::;::’d Chock {0 CADfie.| () |
Shou
Fig. 10. ee

surfaces

Step 9. Click | @ e seiector )
(ENTER) to accept
solid body and faces as
check surfaces.

o & (5] |
—Approzimate starting paoint

b @ |

Step 10. In the Toolpath/surface selection dialog box confirm 8 Check sur- v ] 2|

faces and click OK | &/ , Fig. 11. Fig. 11
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Step 11. Select
Toolpath Type
from the tree
control and
confirm:

Hybrid tool-
path
Drive and

Check surfaces
Fig. 12.

Step 12. Select Tool
from tree con-
trol and:

Click Select
library tool
Fig. 13.

[N surface High Speed Toolpaths - Hybrid

BRG]

& Stock

Stock to leave
= Cut Parameters
------- Toaal containment
Transitions

- Steep / Shallow
- Linking Parameters

Arc Filter / Tolerance

Hybrid ~F'm\ec:l

" Roughing rDive——
1+ Finishing [96] [5 [473) |
/!

@ % 4 ~ Qf @ (o) CAD file... ® |

Waterline Scallop Horizantal Raster Penci Spiral
Area
Show...
=
= & 5 I
Radial

v @]
7

r~ Containment boundary

o b | ®|

Quick View Settings
Tool 20, FLATE..
Tool Diameter 20  Approximate start paint——————————
Comer Radius 0
Feed Rate TAEZS [y ® |
Spindle Speed 3500
Caolant Off | Curves
ToolLength 0O

o b ® |

Length Offset 229
Diameter OFF... 229 ~ Paints
Cplane / Tpl.. LEFT CUT
FormulaFile  DefaultFormula i} ks & |
Asig Comnbin...  Default

= edited

@ - disablad v’l xl ol P |

2
.
Fig. 12
[N surface High Speed Toolpaths - Hybrid ﬂ

RN I

& Stock

Stock to leave
= Cut Parameters
------- Toaal containment
Transitions
- Steep / Shallow
Linking Parameters

Arc Filter / Tolerance

Flanes [w(CS) —

Quick View Settings

Tool 20, FLATE..
Tool Diameter 20
Comer Radius 0

Feed Rate TAEZS
Spindle Speed 3500
Caolant Off

ToolLength 0O
Length Offset 229
Diameter 0. 223

Cplane / Tpl.. LEFT CUT
Formula File  DefaulFormula
Asig Comnbin...  Default

= edited

© = disabled

| # ‘ Assembly Na... | Tool Name

| Holder Mame ‘

|

Select library tool |
I Toolinspection / lenge

Farce refract every

400 Minutes

Tool diameter: 20.0

Corner radius: 0.0

Taol name: | 20, FLAT ENDMILL

Tool #: |223 Length offset: |225
Head #: |1 Diamneter offset |229

Right-click for options

[ Filter Active Filter. |

Spindle direction: Iﬂ
Spindle speed IW
es [zosie

Retract rate: W

¥ Rapid Retract

Feed rate: |7.1625
FPT: ID 0005
Plunge rate: |7-1 E25

[~ Force tool change

{= |10000.0 Hillimeters

™ Tobatch

Comment

=

Fig. 13
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Step 13.

Step 14.

Step 15.

Step 16.

Cllck Fil— =" Tool Selection - C:'Users',Public’, Document s’ shared Mcam201 7 Mill', Tools',Mill_mm.tooldb x|
ter button’ C\UsersiPublicDocu. M mmtoolds (2 |
Fig. 14. | # | Azsembly N | Tool Mame | Hailde ‘ Dia. ‘ Cor. rad | Length | B F\utesl Type | Rad ‘ﬂ Filler
o - HSS/TIN DRILL 8:Dc- 65 5 0o 520 1 Dl MNone —
0o HSS/TIN DRILL S:0c- .5 85 0o 620 1 Diil Nore I Filter Act
. 0o HSS/TIN DRILL 8:De- 12.0 120 0.0 870 1 Drill Nane 280 of 280 tooks
Click None o HSS/TIN DRILL BxDis- 95 85 00 B0 1 ol Nore
0o HSS/TIN DRILL 8:De- 3.0 30 0.0 280 1 Dl MNone Display mods
button 0o HSS/TIN DRILL 8:De- 8.8 8.8 0.0 BEO 1 Dl Mane  Took
W HSS/TIN DRILL 8:De- 11.0 11.0 0.0 B Dl Nane O tmeniblies
under Tool 0o HSS/TIN DRILL BxDc- 35 35 00 30 1 Dl Nore @ Both
0o HSS/TIN DRILL 8:De- 7.0 7.0 0.0 570 1 Dl MNone
o HS5/TIN DRILL 8Dc- 5 1 51 0o PET il Mane | | |
Types, ! cmemaaees o wowe oW oy v | R #]
. o
Fig. 15. -
g Fig. 14
Click Endmill2 Sphere Tool List Flter X
button (second button top [ Tedl Types [ Tocl Diamete
. " lgnore -
row) and click OK, 7] Eﬁ H pra E]H U il |
Flg- 1 5. @ E sék ';H ’m iﬂ ‘i I ~ Radius Type
¥ Mone ¥ Comer v Ful
N N o =
Select BALL-NOSE END- | &8l ¥ | UL B[ U [ 7] U] | o
* il ¥ Hs5 ¥ Ceramic
MILL 6.0 mm Diameter i lll I é
. i & ¥ Caibide I¥ UserDef 1
and click OK, Al None | ¥ TiCoated I User Def 2
Flgo 1 6. Operation masking Unit masking‘ All MHone | Copy job setup mat| |
INU operation masking j INU unit masking j
Beset all | s{ | x | ? |
Fig. 15
™ Tool Selection - C:\Users"Public\,Documents shared Mcam201 7\Mill' Tools'Mill_mm.tooldb ﬂ
C:hUsershPublichDocu., Skill_mm.tooldb = |
| # | Azsembly N | Tool Mame | Hailde ‘ Dia. ‘ Cor. rad | Length | B F\utesl Type | Rad ‘ = Filter...
H s - BALL-NOSE ENDMILL-16 - 160 80 20 4 Endmil2 Sphere  Full
0oE BALL-NOSE END MILL - & 80 40 180 4 Endmil2 Sphere  Full I Filter Active
i s BALL-NOSE END MILL - 3 20 15 20 4 Endmil2 Sphere  Full 11 of 280 tools
i s BALL-NOSE END MILL - 12 120 50 60 4 Endmil2 Sphere  Full
0 s BALL-NOSE END MILL -5 5.0 25 130 4 Endmill2 Sphere  Full Dl e
HIE : & E.0 3 4 e  Tooks
s BALL-NOSE END MILL - 4 40 2.0 1m0 4 Endmil2 Sphere  Full © Assemblies
0 s BALL-NOSE END MILL - 7 70 a5 B0 4 Endmil2 Sphers  Ful & Bath
H s BALL-NOSE END MILL - 10 10.0 50 20 4 Endmil2 Sphere  Full
H s BALL-NOSE END MILL - 20 200 100 3|0 4 Endmil2 Sphere  Full | | |
. o e e 2 ARSI R i vidu v I NS . 3 N &8
o
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Step 17.

Step 18.

Back in Tool
page set:

Feed rate 300

Plunge rate
200
Fig. 17.

Select Stock to
leave from tree
control and set:

Stock to leave
on Walls and
Floors 0

Stock to leave
on Check sur-
faces .2
Fig. 18.

[N surface High Speed Toolpaths - Hybrid

BRI

Toolpath Type =
o T ool

Ho\dt~

Stock

Stock to leave

[Z- Cut Parameters

Tool containment
Transitions
Steep / Shallow
[#-- Linking Parameters

[#--- Arc Filter / Tolerance
Planes [WCS)
Coalant

Canned Test

Misc Values

Quick View Settings
BALL-MOSEE..

Toal

Tool Diameter
Comer Radiuz 3
Feed Rate 300
Spindle Speed 15915
Conlant Dff
ToolLength 80
Length Qffset
Diameter OF . B

Cplane / Tpl.. LEFT CUT
Formula File  DefaulFormula
Az Combin._. - Default

@

@

= edited
@ = disabled

Tool Name | Holder Mame ‘

4

‘ Azgambly Na... |

BALL-MOSE. .

i

Select library todl...

Toalingpection / change

Foree retract every

Right-click for options

[~ Filter Active Filter... |

¢ [10000.0 b illimeters
400 Minutes

I~ Tobatch

Tool diameter:

Cornet radiug:

T
—

Toal name: IEALL-NDSE ENDMILL-E

Tool #: Length offset;

B IE
Head #: |0 Diameter affset I8

Spindle direction: Iﬂ
Saiel smeed] IW
esfpoon

Retract rate: IW

[¥ Rapid Retract

Feed rate: |3UU.D
FFT: II] 0047
Flunge rate: IZUU-D ‘
0

[ Force tool change

Comment

R

[N Surface High Speed Toolpaths - Hybrid

I &

B

Fig. 17

Toolpath Type =
ot Tool
Halder

Stock

[ Tt Palamalelss
- Tool containment
weee Trangitions

Steep / Shallow
[#--- Linking Parameters

e} Arc Filter / Tolerance
Planes [WCS)
Coalant

Canned Test

tisc Values

Quick View Settings
BALL-MOSEE..

Toal

Tool Diameter
Comer Radius 3
Feed Rate 300
Spindle Speed 15915
Coolant 0if
Tool Length
Length Qffset
Diameter DI
Cplane # Tpl...
Farrnula File
Az Combin...

@

@ @

LEFT CUT
Default Formula
Default

o = edited
@ =disabled

Leave stock on
Drrive walls

Drive foors

Check walls and floors

A—ns_

0
0.02 &

Fig. 18
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Step 19.

Step 20.

Select Cut Pa-
rameters from
tree control
and set:

Open contour
direction
Zigzag

Z stepdown 3

Limiting angle
34

3D stepover
1.2

Check
Preserve Z
passes

Offset method
Upper to
lower

Keep tool
down within
80%

Fig. 19.

Select Steep/
Shallow from
tree control
and set:

Check Use Z
depths
Minimum 0
Maximum -37

Click Apply

Fig. 20.

[N surface High Speed Toolpaths - Hybrid

- Toolpath Type =
o Tool
Holder

& Stock
' Stock to leave
N

Cut Parameters

Tool contairfy
Transitions
Steep / Shallaw
[#- Linking Parameters

[#-- Arc Filter / Tolerance
e Planes [wWCS) -
- Coolant
- Canned Tewt
- Misc Values Jhd|

Quick View Settings

Tool BALL-MOSEE...
Tool Diameter &

Comer Radius 3

Feed Rate 300

Spindle Speed 15915

 Cut style
Closed contour direction

Open contour direction

Tip compensation

¥ Optimize cut order

~Step
Z stepdown 30
Limiting angle 34 Uk
3D stepover 1.2 ‘
3D passes

W Preserve Z passas
Offset method v‘Upper ta lower s -

1 Flat detsction

Ilnclude flats -

|

F.eep tool down within
i~ Distance

@ 2 of ool diameter

Coolant i Flat area
ToolLength 80 l—
Flat st 0o

Length Offsel & = e

Diameter Q.. &

Cplane / Tpl.. LEFT CUT

Formula File  DefaulFormula

Asig Comnbin...  Default

= edited

@ - disablad | ® | ) | P |

2
.
Fig. 19

[N surface High Speed Toolpaths - Hybrid ﬂ

Toolpath Type =
« Tool
Holder

& Stock

-/ Gtock to leave
« Cut Parameters
Tool containment

Transitions

[#-- Linking Parameters

[#--- Arc Filter / Tolerance
Planes [WCS)
Coalant

Canned Test

Misc Values LI

Quick View Settings

Toal BALL-MOSEE...
Tool Diameter
Comer Radiuz 3

Feed Rate 300

Spindle Speed 15915

@

Conlant Dff
ToolLength 80
Length Offset &
Diameter OF . B
Cplane / Tpl.. LEFT CUT
Formula File  DefaulFormula
Az Combin._. - Default

= edited

@ =disabled

Z depth

¥ UseZ depthsﬁ[ﬁlelecl limits |

Minimurm depth |0.0

Masimum depth |-37.0 s

e

Fig. 20
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Step 23.

Step 21. Select Linking

Parameters
from tree con-
trol and set:

Clearance
plane 2

select
Minimum
Vertical
Retract

Part
clearance 4

All Leads 0
Fig. 21.

Step 22. Select Arc

Filter/Toler-
ance from tree
control and set:

Total
tolerance
.0625

check Line/
Arc Filtering
Settings

uncheck Cre-
ate arcs in XY

check One
way filtering

set Minimum
arc radius
.0625

[N Surface High Speed Toolpaths - Hybrid 5:; ﬂ

(v® HEE
Toolpath Type = Pt
Tadl i Retracts
Holder Clearance plane I2 0 s R IMlmmum Werlical Retract =l
il i« —
& Stock Absolie Incremenia ™ Dutput feed move [2-5 M\l
Stock to leave Lo up |4 1}
=] Cut Parameters
. Tool containment L diwr I4 a
s Trangitions
v St 4 Shallow Pait clearance |4 o | I L
R | irking Farameters s | 1 )
[ ac Filter / Tolerance J t 1
e Planes [wWCS)
e Cinolant J \
Canned Test =l
Mise Values - Linear entry/exit IU il R
_I [incremental] ‘ Fitting
Ao 5 teiniirnize: T rimriry b2
Quick View Settings Vertical arc enty IU il 2] J
Tool BalL-MOSEE.. b & trimming
Tool Diameter & Wertical arc sit IU 0 distance I1 a
E:;T;:s:‘us 300 Horizantal arc entry IU 0
Spindle Speed 15915 Harizantal arc exit IU 0
Caolant Off
ToolLength 20 Max ramp angle IU 1} |
Length Offset &
Diamete: OIF.. & Flamp height oo

Cplane / Tpl.. LEFT CUT
Formula File  DefaulFormula
Asig Comnbin...  Default

= edited
@ - disabled W,l xl e}l P |
2
.
Fig. 21
[N surface High Speed Toolpaths - Hybrid ¥ x|
EEEIEE
xg:nath Type = i~ Tolerance Distribution
Holder Total tolerance: IU-0525‘
- Stock
Stock to lsave Cut Linedbic Smoothing
[ Cut Parameters tolerance tolerance tolerance
Tool containment
0.00625 0.05625 0o
Transitions B J’ i
Steep / Shallow 10.0 % a0.0 % _| 0.0 4
[#-« Linking Parameters ‘
SRl iC Filter / Tolerance
I:I Pans Cs] rah s ¥ Line/éus Fitering Setlmgs~ T Smaathing Settings
Eoolan‘:| . Create arcs in: [T Use Fized Seament Lenath
anned Text
" ™ %7 (G17) [ ¥zEe T YZ2E19
Misc Values = .S et L |D 1
¥ Dne way fitering
Quick View Settings .
o AN Minimum arc radius 0.0525 ‘ I= | Shift points randomly along oofmath
Tool Diameter & = | Minimize rumber of points
A arimum arc radius 1000.0 B
Comer Radius 3
Feed Rate 300 ' Use maximal tolerance value for both ™| Fresent acs as line s=gments
Spindle Speed 15915 " Tighten Line filtering tolerance
Coolant [al3
ToolLength 80 " Tighten Arc fikering tolerance
Length Offset & 0.002813 |— 5.0% [™ Output 30 arcs
Diameter O B
Cplane / Tpl.. LEFT CUT
Formula File  DefaulFormula
Axis Combin..  Default
= edited
@ - disabled @’l xl e}l P |
y)

Fig. 22

Cut tolerance 10%

Fig. 22.

and Save H

Click OK t:,sz' in Hybrid dialog box and allow Mastercam to calculate toolpath I"‘*E&

(Ctrl-S).
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D. Verify Left Cut.

Toolpaths - 7

Step 1. In the Toolpaths Manager, click the LEFT CUT Toolpath group »,x, 1,1y Ev5c L 2
. . . == v A Ea gl n_T
to select toolpath and click Verify 1"|E| , Fig. 23. . - . : Sabo
E-am Machine Group-1

_|l|_ Properties - TECHNG DAYINGCT 3 AR

B8 Toolpath Group-l. .

Step 2. Click Play ° (R) in VCR bar, Fig. 24. 0 e e et (i
#6 - M&,00 ENDMILLE SPHER

Geometry -

Step 3. Note Total Time to run program R Tookath- 210.1K- BODY RS

(38min 32.29s), Fig. 25. Fig. 23

s -1 00000000
4 Toolpath Info . \
Feed Length  11552.618 Fig. 24
Feed Time 38min 30.525
Min/Max X -1.061 [ 258.677
Min/Max ¥ -19.933 [ 36.754
Min/Max Z -37.000 { 2.000
Rapi gth  2947.887
Time 1.77s
Total Length  14500.506
Total Time 38min 32.29s
[ Verbose ‘
Fig. 25

Step 4. Switch back to Mastercam (Alt-Tab).

E. Mirror LEFT CUT to RIGHT CUT Toolpath.

Step 1. On the Toolpaths tab TOOLPATHS | Click Toolpath Transform m@h .
Transform
Step 2. In the Transform Operation Parameters dialog box:

under Type, Fig. 27

select Mirror

under Source
select NCI

under Source

operations

select Surface

High Speed
(Hybrid).

Transform Dperation Parameters

Type and Methads | Mirrar |
~Type
 Trarslate

" Rotate

& Mirror s

Source operations
E--EE Machine Group-1
-1l Properties - TECHHO DiavINCI 3 415 STEPR
E|---8_8 Toolpath Group-1
[=Brwd 1 - Suiface Hi

™ Remove comments

™ Create new operations and geometry
™| Keep this transform operation
[~ Copy souies operations

Dizable posting in selected
SOUICE operations

~Methad H#E - ME.00 ENDMILLZ SPHERE-BAL - [~ Subprogram
Geometry -
ol  Sbsolute. @ [neremental
Toal plane ES Toolpath - 210.1K - BODY RAILrcd - | :
™ | Include arigin —wiork offset numbering
= IncludewES @ Automatic
I | Save planes " Maintain source operation's
& Coordinate = Assign new
7~ Source Start 1]
Inzrement i
& NI " Geometry
& Byinstance
~ Group MCI output by 4 | i ! By toolplane
" Dperation order Comment Match existing offsets
tared in gl
I™ | Urigue subprograms ;I storedjin planes
' Operation type =l I~ Custom Parameters...
o
Fig. 27
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Step 3. Click the Mirror tab at the top of the dialog box, Fig. 28:

under Method
select Mirror about X axis {#
. Transform Operation Parameters 1'
ClickOK | & | E _ |
Type and Methods  Miror |
Step 4 AIIOW Mastercam tO ~ Method [CS coordinates) r~ Mirrar points [WCS coordinates) Cutting direction
. 0 = I | Heverse order
calculate toolpath. e | v H X [0 =[]
- _l 5 WD Y lmlﬂ M % Maintain start poink

- i 2 lmlj Z |'34U - Izl £~ Mairtain start entity

= ~jal @
F. Verify Right Cut.

Step 5. Save E (Ctrl-S).

™| Swap lead infout parameters

Step 1. In Toolpaths Manager, X |§E =] L}
click the Transform/ e ; l—_llm ;[% 2]
Mirror toolpath, — LY
Fig. 29.
Step 2. Click Verify 1‘@ in v | %| 2|
;(i)glgz;ths Manager, Fig. 28
Toolpaths v
P HhIx ERES o L.
Step 3. Click Play ° (R) in VCR bar. B ;'&; 2T
=- U!:‘ Machine Group-1
'Iol(!_.) Properties - TECHNO DAVINGCI 3 AXL
Step 4. Click Close| * [to close Mastercam Simulation. E"’%?_E”'f?tgﬂjf,f:igh Spese (i)

- #6- M5.00 ENDMILLZ SPHER

v
E Parameters K

2% Toolpath - 210,3K - BODY RE

Fig. 29
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