Mastercam X9 CO2 Rail Car

Chapter 21

A. Machine Type and Stock Setup.

Step 1. If necessary, open your file from Chapter 20.
Step 2. If necessary, display Operations Manager. Use Alt-O.
Step 3. If Machine Group is not displayed in the Operations Manager, IOOlpathS S o ;
x T Tx s Gl T | 3§
Fig. 1, click MACHINE TYPE Menu > Mill > Default. GEAl> 2ass Eo
E-EE Maching Group-1
Step 4. Expand Properties (click the +) in the Toolpaths Manager, Fig. 1. © Pmpert'es'TECHNO TR
g Skock, setup‘
Step 5. Click Stock Setup in the Toolpaths Manager. Fio 1
ig.
Step 6. Confirm Stock View is Top, Fig. 2. e | =
Step 7. Click the left front top corner of the stock [Ilw
to move the origin. After you click corner the ~
arrow will point to corner. e o K
" Cylinchical Corie | | E
Step 8. Key-in X, Y and Z stock dimension into the T
fields
X 305 W;T:i:& TUU 3050
Y 70 et I/" \
Z 42 " Solid /
Step 9. Key-in Stock Origin coordinates: / \ ‘
X0 Click corner to
Y -36 move arrow
Z 21 Select cormers. I Enundmghnxl TN extents |
MlSufaces | ANSoids | MiEntes | Unselsctal |
™ Use Machine Tree
Step 10. Click OK W‘( in Machine Group Proper- v | %] 2|
ties. The Stock is displayed as red wireframe, Fig. 2 -
Fig.3. e
B. Confirm WCS LEFTCUT. - . _ LEFT CUT
Step 1. In bottom left corner of display, VIS L \\orlgm
confirm Tool Plane (T/Cplane) is
LEFT CUT, Fig. 3.
Step 2. Confirm Left Cut Origin. Use

HST Toolpaths for Rail

Cut Body (HST Hybrid)

F9 to toggle axes.

Fig.3
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C. Left Cut Finish Hybrid Toolpath. x|
Step 1. Click TOOLPATHS Menu > Surface High Speed > Hybrid. CWserstDacumertstmy meamsAMILLINEL
IEDDY RAIL
Step 2. Click OK | & |in NC name dialog, Fig. 4. ¥ |‘x | 2
. , p Fig. 4
Step 3. Click the solid car body to se-
lect as Drive Surfaces, Fig. 5.
The solid will highlight when Solid car
selected. body
Step 4. Click End Selection '@'
(ENTER) in ribbon bar to accept
solid as drive surfaces.
Step 5. Click Check Select button| & | in the Toolpath/ ~_
surface selection dialf)g\box, Fig. 6. Toolpathysuiece sae R
Step 6. Click the w b | ® |
solid check N [0 CAD me..l (5]
bOdy, Fig. 7. Show... |
B r~ Check
Step 7. Click Ac- Check © _.k% rl@’
tivate solid solid st |
selection button . RN  Cortainment
S Fis.7 m | (5]
% ln the 8011ds se- TN lg 7 o o —Approximate starting point
ection ribbon bar and click Se- & | ® |
lect face 1 and unselect Select \ v | 2|
body | ™ | Fig. 8. Fig. 6
5 - -O- % 7 - 2|28 MEBE FT- -
Step 8. Click VIEW Menu - @ O,__ " : , // N ﬁr » : +
> Orient > Flip X <@ il oL " 1¢~! BN 90
forY. Fig. 8
x|
Step 9. Click the o @ | (]
flat face on o o o |
the under- Check .|
side of Body _ . _surfaces \ -
and flat face at rear, ‘
Fig. 9. S
Fig.9
Step 10. Click End Selection '@' (ENTER) I
in ribbon bar to accept solid bodies and [ Approsimae stating peirt
faces as check surfaces. s | ®
v | 2|
Step 11. Click OK v”’ in the Toolpath/surface selection dialog box, Fig. 10. Fig. 10
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Step 12. Select
Toolpath Type
from the tree
control and
confirm:
Hybrid tool-
path
Drive and
Check surfaces
Fig. 11.

Select Tool
from tree con-
trol and:

Step 13.

Click Select
library tool
Fig. 12.

[N Swurface High Speed Toolpaths - Hybrid

REICT:|

N =

Toal ‘ =
Halder

[Z- Cut Parameters

Tool containment

Transitions

Steep / Shallow

[#-- Linking Parameters

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

Coalant

Canned Test

Misc Values

= Ais Cantrol

Ay Combination ;I

Quick View Settings

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

" Roughing rDive—————————
¥ Finishing [9E) I3 &
] P | ] e
@ % < ~ < S [ CAD fe & |
W aterine Scallop Horizantal Raster Penci Spiral

A
1= Show...

e & 5

Radial Hybrid ~F‘ln\er:l

rCheck————————

Y
e

i~ Containment boundary

e o & | @ |

[~ Approximate start point

k| ®

Feed Rate TAEZS
Spindle Speed 3500
Caolant Off i~ Curves
ToolLength 0O h |
1]
Length Offset 229 o ®
Diameter Off... 229 ~Points
Cplane / Tpl.. LEFT CUT
Auis Combin... Defaul m B & |
= edited
@ - disablad v’l xl ol P |
2
.
Fig. 11
[N Surface High Speed Toolpaths - Area Roughing 5'
Toolpath Type =
Tool Tool diameter: [20.0
Holdd | # | Aszembly Name | Tool Mame | Holder |
~ Corner radius: |4.0
[Z- Cut Parameters
@ Rest Materal Tool name: I 20 BULL ENDMILL 4. R&D
~wwooo- Trochaoidal mation
Tool containment Tool #: |177 Length offset IWT
Transitions
<o Steep 4 Shallow Head #: |1 Diarneter offset IW e
[ Linking Parameters
[#--- Arc Filter / Tolerance
Planes [WCS) —
Coalant "
Canred Test I~ RETE Spindle direction: ICW' =
Misc Values ;I 7l | _’I Feed rate: ISU.U Spindle spesd: |3EUD
ick View Setti - |0.0038 2199183
Quick View Settings Right-cick for apfians FF’T.I ESI
Tool 20 BULLE... I I
. Plunge rate: |25.0 Retract rate: (50.0
Tool Diameter 20 Select library tol... I~ Filter Active Filter... |
Comer Radius 4 s [ Force tool change [v Rapid Retract
Fez.adHale a0 Toolinspection / Wange ——————————————————————— Comment
Spindle Speed 3500 & [0 Milimeters -
Coolant 0ff Force retiact eveny
ToolLength 0O  [400 Wl
Length Offset 177 LI
Diameter 0. 177 I~ Tohbatch
Cplane / Tpl.. BOTTOM CUT
Avis Combin...  Default
= edited
@ - disablad v’l xl ol P |
2

Fig. 12
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Step 1 4 Cllck Fll- ' Tool Selection - C:\users'publict,documentstshared mcamx93Mill', Tools'Mill_mm.tooldb 5]
ter button’ C:hwsershpublichdocu. . \Mill_mm tooldb = |
Flg, 13 | # | Aszsembly Name ‘ Tool Mame | Holder Name ‘ Dia. ‘ Cor. rad. | Length | # Flutes | Type | Rad.. Iﬂ Filter.
B - O50CENTER DRILL - 315 00 0397 2 Center Dril - Nene S
iz DGO0CEMTER DRILL - 215 00 13E 2 Center Dl Hare AL
. iz 1.00CEMTER DRILL - 215 00 A (S Certer Dl Mare E51 of 851 tonl
Step 15. Click None [ 1.25CENTER DRILL - 315 00 324545 2 Center Dl None
i s 1B0CENTER DRILL - 40 00 407845 2 Center Dril - Nene Display mode
button Woe ZO0CENTER DRILL - 50 00 509808 2 Center Dl None " Tools
0oz 2B0CENTER DAILL - £3 0o 63909 2 Center Dril - None 0 Assemblies
under Tool uoos 3ISCENTERDRILL - 30 00 g0z 2 Center Dil - None & Bath
W9 4,00 CENTER DRILL 00 0o 09515 2 Center Dril - Nene
Types, 'z R mR mER: meMileg | R P
. A
Fig. 14. o 1
Fig. 13
Step 16. Click Endmill2 Sphere Tool List Filter x|
button (second button top [ Tool Types  Tocl Diamete
row) and click OK, g 1P L) ill o
Flg- 14. @ E s& g H H i!  Radiuz Type
£ ¥ Mone ¥ Corer ¥ Full
) - . - - =
Step 17. Click 491 BALL END- P YU B U2 V]| oo
] Ll ¥ Hs5 ¥ Ceramic
MILL 6mm and click OK, b [,l 6
. : [¥ Cartide [ User Def1
Flg‘ 15- Al None ¥ TiCoated ¥ User Def 2
Operation masking Unit masking ' All Hong | Copy job setup mat! |
INU operation masking ﬂ INU unit masking j
Beset all @" | x | ? |
Fig. 14
" Tool Selection - C:\users'publictdocumentstshared mcamx93Mill', Tools'Mill_mm.tooldh 5‘
C:hugershpublichdocu., \kill_mm.tooldy = |
| # | Assembly Mame | Toal Mame ‘ Holder Mame | Dia. | Cor. rad | Length | B Flutes | Type | Rad.. |= Filter....
WoodeE - 1.BALLENDMILL - 10 05 50.0 4 Endmil2 Sphere  Ful = -
W4T 2, BALL ENDMILL 200 10 500 4 Endiil2 Sphere  Ful K [Fller et
I 3 BALL ENDMILL a0 15 50.0 4 Endmil2 Sphere  Full 25 of 57 tools
(] 4 BALL ENDMILL 40 20 500 4 Endril2 Sphere  Ful
b 490 5. BALL ENDMILL 50 25 50.0 4 Endmil2 Sphere  Full Display mode
L} s 6.0 4 Ench Ere " Tonls
[ . 4 Endmil2 Sphere  Full " Assemblies
i 493 8 BALL ENDMILL B0 40 500 4 Endril2 Sphere  Ful  Both
W 49 9 BALL ENDMILL a0 45 50.0 4 Endmil2 Sphere  Ful
I 435 10, BALLENDMI... 100 50 5000 4 Endnil2 Sghere  Ful - _y v% | ® | P |
W anc 41 et PR o . et ot »
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Step 18. Back in Tool
page set:

Feed rate 300

Plunge rate
200
Fig. 16.

Select Cut Pa-
rameters from
tree control
and set:

Open contour
direction
Zigzag

Step 19.

Z stepdown 3

Limiting angle
34

3D stepover
1.2

Check
Preserve Z
passes

Offset method
Upper to
lower

Keep tool
down within
80%

Stock to leave
on walls and
floors 0

Fig. 17.

[N Surface High Speed Toolpaths - Hybrid il

REICT

Toolpath Type -

-

[ Cut Parameters

Tool containment
Transitions
Steep / Shallow
[ Linking Parameters

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

Canned Test

Misc Values

[ iz Contral

Axiz Combination LI

Quick View Settings

Toal E BALLEND ..
Tool Diameter &

Comer Radius 3

Feed Rate 300

Spindle Speed 1531

Conlant Dff
ToolLength 75
Length Offset 0
Diameter OF . 0
Cplane / Tpl.. LEFT CUT
Avis Combin...  Default
= edited
@ =disabled

| # | Agsembly Mame | Tool Name | Holder |

B BALL ENDMILL

4

Select library toal...

Toalingpection / change

i

Right-click for aptions

I Filter Active: Filter... |
& |10000.0 Iillimeters
r

40.0

Farce refract every
I inutes

I~ Tobatch

Tool diameter:

(=11}
Corner radiug: |3.0

Toal name: |5. BALL ENDMILL

Tool #: (491 Length offset; IU
Head #: |1 Diameter offset; IU

Spindle direction: ICW' et
Spindle speed |7551
rer: 047t s |29.9905

Plunge rate; |200.0 Retract rate |53-54
[~ Force toal change‘

Feed rate: |3I]IJ 0

¥ Fiapid Retract
Comment

S

Fig. 16

M Swurface High Speed Toolpaths - Hybrid il

REICT

Toolpath Type
ot Tool
Halder

|»

- Tool conl au‘&
<o Trangitions

Steep / Shallow
[#--- Linking Parameters

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

Canned Test

Misc Values

[ iz Contral

Axiz Combination LI

Quick View Settings

Toal E BALLEND ..
Tool Diameter &

Comer Radius 3

Feed Rate 300

Spindle Speed 1531

Conlant Dff
ToolLength 75
Length Offset 0
Diameter OF . 0
Cplane / Tpl.. LEFT CUT
Avis Combin...  Default
= edited
@ =disabled

 Cut style
Closed contour direction

Clirnb 7
Zigzag i
~

LRé

Open contour direction

Tip compensation

¥ Optimize cut order

i Step
Z stepdown

Limiting angle 340

2D stepover 12

3D paszes

¥ Preserve 2 passes
Offset method v.lLIppar to lower ~ -

Ilnclude flats: R
0.0

I Flat detsction
Flat area

Flat stepowver

i~ Keep tool down within
" Distance

% of tool diameter

i~ Stock to leave on
“wialls

Floars

Check sufaces

Fig. 17
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Step 20.

Step 21.

Select Steep/
Shallow from
tree control
and set:

Check Use Z
depths
Minimum 0
Maximum -37

Click Apply

Fig. 18.

Select Linking
Parameters
from tree con-
trol and set:

Clearance
plane 2

select
Minimum
Vertical
Retract

Part
clearance 4

All Leads 0
Fig. 19.

[N Swurface High Speed Toolpaths - Hybrid il
REICT:
e Toolpath Type =
e Tanl
- Holder
[ Cut Parameters
Tool containment
Transitions
[ Linking Parameters ‘
[#--- Arc Filter / Tolerance
oo Plangs [WES) 2l
Coolant [V UseZ depths g Detect limits | S ——
Canned Text ~
Misc Values
[ i Contral = Minimum dspth |0.0
Az Combination LI
b aximum depth |-37.0
Quick View Settings ‘
Toal E BALLEND ..
Tool Diameter &
Comer Radiuz 3
Feed Rate 300
Spindle Speed 1531
Conlant Dff
ToolLength 75
Length Offset 0
Diameter OF . 0
Cplane / Tpl.. LEFT CUT
Avis Combin...  Default
= edited
@ = diabled V’l xl O @ |
N
Fig. 18
N Surface High Speed Toolpaths - Hybrid il
BEEITIEE
e Toolpath Type = .
e Tonll [~ Retracts
e Holdet Clearance plane |2 D§ R IMimmum Wertical Retract =l
& Absolute € Increment ‘—
[ Cut Parameters ™ Dutput feed move IEDL 0
Tool containment Lo up |4 0
Transitions
Steep / LCur dovir |4 0
I:I Part clearance 4 U‘ [—
[ A6 Filter / Tolerance | 1 ) | E—
- Planes (WES) — —
Coalant T 1
Canned Test J \
Misc Values
[l Ais Contral T | Leads
Axiz Combination LI Linear entry/exit ID i] -
. r~ Fitting
[incremental]
Fell WF i tinirnize Trirmir -
Quick View Settings Wertical arc entry 0.0 I 9 J
Taol B BALLEND... b ax trimming
Tool Diameter & Wertical arc exit IIJ i distance I1 v
Comer Radiuz 3
i ID ]
Feed Fiate 200 Hornizontal arc enty
Spindee Speed 1531 Horizontal arc exit IU 0
Conlant Dff
ToolLength 75 Msx 1amp angle IU o b
Length Offset 0 X
Diameter OF . 0 I et IU g
Cplane / Tpl.. LEFT CUT
Avis Combin...  Default
= edited
@ - disabled V’l xl e}l P |
—

Fig. 19
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Select Are
Filter/Toler-
ance from tree
control and set:

Step 22.

Total
tolerance
.0625

check Line/
Arc Filtering
Settings

uncheck Cre-
ate arcs in XY

check One way
filtering

set Minimum
arc radius
.0625

[N Swurface High Speed Toolpaths - Hybrid

REINT:i

=

Toolpath Type
Tool
Halder

- Cut Parameters

------- Transitions

-« Linking Parameters

- Coolant
- Carined Test
Misc Values

=] Az Cantrol

Quick View Settings

------- Toaal containment

------- Steep / Shallow

Axiz Combination ;I

= i~ Tolerance Distribution

Cut
tolerance

(0.00625

Total tolerance: IU.UEZE &

Linedbic Smoothing

tolerance tolerance

0.05625 + 00
0.0 % J_ 0.0 %

I~ Smaothing Settings

¥ Line/&rc Filtering Settings
Create arcs in: s

[~ %617 I #2(G18)

¥ Dne way fitering

@

Tool Diameter
Comer Radius 3

Feed Rate 300
Spindle Speed 1591

Coolant Off
ToolLength 75
Length Offzet 0
Diamneter Off.. 0

Cplane / Tpl.. LEFT CUT
Asis Comnbin...  Default

= edited
2 = dizabled

Tool E BALLEND..

—

Hinimum arc radios

A arimum arc radius
@ Use maximal tolerance: value for both
" Tighten Line fikering tolerance

" Tighten Arc filkering tolerance

0002813 F—

I~ YZ (G149

507

™| Use Fiked Seament Length

—

I™ | Shift peints randamly slong toolpath

Segment Length

™| Wirimize number of prints

™ Fresent arcs as line seamets

[~ Output 30 arcs

Cut tolerance 10%

Fig. 20.

v

Step 23. Click OK

Step 24. Save

Fig. 20

in Hybrid dialog box and allow Mastercam to calculate toolpath I"* E&

(AIt-F S).
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D. Verify Left Cut.

Step 1. In the Toolpaths Manager, click the toolpath to select and click

Switch back to Mastercam (Alt-Tab).

Click Play ° (R) in VCR bar, Fig. 23.

Verity | ¥z |, Fig. 22.
Step 2.
Step 3.
Step 4.
e

Feed Leng

Feed

MinjMan X -1.324 [ 258.685

Min/Max ¥ -19.933 [ 37.439

Min/Max 2 -37.000 / 2.000

Rapid Length  2486.738

Rapid Tima 1.49s

Total Length  14151.177

Total Tima 39min 57.19s

[» Verbose ~

Fig. 24

E. Mirror LEFT CUT to RIGHT CUT Toolpath.

Step 1. Change to Isometric View fflh (Alt-7).
Step 2. Click TOOLPATHS Menu > Transform.
Step 3. Under Type, select Mirror, Fig. 26.
Step 4. Under Source, select Type and Methods | Mira |
3 rTepe
NCI, Flg. 26  Translate
" Fotate
Step 5. Under Source opera- & i g
tions, select Surface Method———
High Speed (Hy- F;UT‘ e
bl'id), Fig. 26. I” | Save planes
' Coordinate
Step 6. Click the Mirror tab “Sewse
at the top of the dialog © Nc'sp eenety
bOX, Fig. 26 ~ Group MCI output by
" Dperation order
I™ | Urigue subprograms
¢ Operation type

11664.439
39min 55.7s

Transform Operation Parameters

Toolpaths v & x
Py hix ERSc L |7
BA ¥vYaAa$FEREGET

= -EE Machine Group-1

Note Total Time to run program (38min 57.19s), Fig. 24.

El-1lL Properties - TECHHC DAVINCI 3 AXT:

E|88 Toolpath Group-1

= 1 - Surface High Speed {Hybrid
Parameters K

8 #491 - M5.00 EMDMILLE SPH

Geomekry -
§ Toolpath - 261.4K - BODY RE

Fig. 22

00000000

Fig. 25

Source operations ™ Remove comments

E--EE Machine Group-1
El-1l Propesties - TECHHO DibINCI 2 4315 STEPP
B-82 Tanlpath Group-1

=57 T

< |

Comment

Fig. 23

[~ Create new operations and geomety
™| Keep this transform operation
[ Copy source operations

Dizable posting in selected
SOUIGE opErations

I~ Subprogram
€ Absolute (% mpremental
—work offset numbering
& 0ff
" Maintain source operation's
' Assign new
Start 1]
Inzrement i

& By instance
By toolplane

[ atch evisting offsets
stored in plangs

I | Custom Parameters...

v | 8| 2|

Fig. 26
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Step 7. Under Method, select x|
Mirror about X axis  Teendbetods Miror |

F , Fig. 27_ ~Method [WECS coardinates) i~ Mirrar points [(WCS coordinates) Cutting direction
& +_ v mlﬂ X Iﬁlﬂ [~ Reverse order
seps. Clickok [ lin | (B ¥ B a| | e
Transform Operation c A| «F =0 z o=l
Params dialog box. : — v|a 2
Step 9. Allow Mastercam to % B =
calculate toolpath. ETe Y [ S &
T s Z = =
Step 10. Save | k= | (AIt-F S).
F. Verify Right Cut.
Step 1. In Toolpaths Manager, _ v]®%| 2|
click the Transform/ Fig. 27
Mirror toolpath, Fig. 28.
Toolpaths v 2 x
P hIx ERSol |7
Step 2. Click Verify 1‘@ in Toolpaths Manager, Fig. 28. ax A vac %G,
E‘E--]OI\];::irI:j:rrt?:::lTECHNO DANVINCT 3 AR
Step 3. Click Play ° (R) in VCR bar. E“‘%E”[fét:ui':f::@h spos (o)
Parameters

¥ #491 - M5.00 ENDMILL2 SPH

Geometry -

E= Toolpath - 261.4K - BODY RE
v

E Parameters K

- Toolpath - 241,3K - BODY RE

Step 5. Save | k= [ (Alt-F S). > Fig. 28

Step 4. Click Close| * [to close Mastercam Simulation.
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