Mastercam X5

Chapter 16 CO2 Rail CarE
HST Toolpaths Rail E Body

Cut Body (HST Scallop)

A. Machine Type and Stock Setup.
Step 1. If necessary, open your file from Chapter 15.

Step 2. If necessary, display Operations Manager. Use Alt-O.

Operations Manager v x

Toolpaths | solids | art |

Step 3. If Machine Group is not displayed in the Operations Manager, M™% EPa® 2

Fig. 1, click Machine Type Menu > Mill > Default. ZRAvah %@
= EE Machine Group-1

= perties - TECHNO DAYINGCT 3 4

Step 4. Expand Properties (click the +) in the Toolpaths Manager, Fig. 1.

Step 5. Click Stock Setup in the Toolpaths Manager, Fig. 1.

Step 6. Click the left front top corner of the stock to move the e |rossim seksur jsiszan]
origin, Fig. 2. After you click corner the arrow will point { ‘ImP ‘
to corner.

hop
@ Fecaoia O Soid  [:

Step 7. Click All Entities button in the Stock Setup, Fig. 2. T e

Gx Cy €z

¥ Display

Step 8. Set Stock Origin coordinates: - o /I\*
X to 0 ﬁ‘g:\‘r‘:frame !‘//‘L \\\]
Yto-36 o //’ P

Z to 21, Fig. 2. A

Click corner to
move arrow

Sgeectcomers.. | Boundingbox | NCI eserts |

Step 9. Set Y stock dimension to 70, Fig. 2.

AlSufaces | AlSoids | AlEnies L Unselectal |

Step 9. Click OK V( in the Machine Group Properties, Fig. 2. x| 2]
Fig. 2

(X Mastercom Ml XS MUL G\ MY DOCUMENTS\MY MCAMXS\MCH\ODY RAIL EMEX-S
File Edit View @nalyze Create golids ¥form Machine Type Toolpaths Screen Settings Help

B' Wcs LEFT cur' [Drdeafoc||e@EDR BELINY%0e98|P-|0-0-00||/% -7 || CHHAEE ||« |

Step 1. In the bottom AFET 3o slge—1+s 1 9| ) on | Sii—31 0-5iel slelel e vile 91| [weeo)

i =loix|

left corner of the
display, make sure
the Tool Plane (T/
Cplane) is LEFT
Cut, Fig. 3. -

LEFT CUT
origin

Step 2. The origin should
be Left Cut. Use
F9 to show and
hide axes.

o s : m&« [ e S e | |*z||—z||:znwc\f:wm
Fig. 3
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C. Left Cut Finish Hybrid Toolpath. |
Step 1. Click Toolpaths Menu > Surface High Speed. CAMY DOCUMENTS Sy meamsSAMILLANES

|BDDY RAILE

Step 2. Click OK| & |in the NC name dialog, Fig. 4. v | % |

Step 3. Click the body solid to select as Drive surfaces/
solid, Fig. 5. The solid will highlight when
selected.

Step 4. Press ENTER to accept solid selection as
drives surfaces.

Toolpath/surface selection ini |

Step 5. Click Containment Select button in the e
Toolpath/surface selection dialog box, Fig. 6. w k| ® |
[0 CaD file...l ) |

Step 6. Click Wireframe button in the Chain- =
ing dialog box, Fig. 7. o x| ® |
Shaw.. |

Step 7. Click Chain button [« 52| (C) in the Chain- ™ s L e | —

ing dialog box, Fig. 7. N
5 | ® | | Q|
i i i Q | @
Step 8. Click any containment geometry, Fig. 8. v| 2] —
i 7 |
Step 9. Click OK V’ in Chain dialog box, Fig. 7. Fig. 6 1)

Step 10. Click OK V’ in the Toolpath/surface selec-
tion dialog box, Fig. 6.

Step 11. Select Toolpath Type from the tree control and Containment

select:
Finishing
Fig. 8
Sca]]op M Surface High Speed Toolpaths - Scallop x|
Fig, 9. REICT

Bl Cut Parameters

Tool E‘ I— € Roughing
Halder ¥ Finishing
% . = rDive——————
Rest Material @® |
Transition: Waterline H nnnnnn tal Area Raster
Steep / Shallow CAD file.. & |

[+ Linking Parameters

A Fiter / Talsrance ﬁ @ @ i E
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Carned Text
Misc Values
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Step 12. Select Tool

from the tree ‘ TEs

M Surface High Speed Toolpaths - Hybrid ‘

BT E

control and:

Tool diz; |20.0

Comer radius: 4.0

Tool name: I 20 BULL ENDMILL 4. RAD

Len. offset: IW7
Dia. offset: I177

Tool #: {177

Head # |1

Spindle direction: |Cw b

Spindle speed: |3EUU
[} |21 9.9183
Refract rate: |5U-U

¥ Rapid Retract

Feed rate: ISU.U
FPT: IU. 0036
|25.U

[ Foice tool change

Flunge rate:

- Toolpath Type
S | C0l
ﬁe‘ # | Tool Mame [ Dia. | Cor. rad. [ Length | # Flute:
Cllck Select EJ Cut Parameters
. Trarsition:
Steep / Shallow
llbrary t00] (- Linking Parameters
O
button’ Flg° 10' A Filter # Tolerance
Planes C5]
Coalant
. Canned Text
Step 13. Click the Filter Mise Vlues
[l Az Cantrol
buttOl’l, Figo 11 . Az Combination
Fiotany dwis Control
o on
. Hick View Seltings Riight-click for options
Step 14. Click None Too 20 EULLE.
b tt d Egﬂg';";?f; il] Select library toal I [ Filter Active LI
utton under Feed Rate 50 N
Spindle Speed 3500 |—|— Tool inspection / ange
[ im —_—

Tool Types,
Fig. 12.

Step 15. Click Endmill2
Sphere button (second

button top row),
Fig. 12 and click OK.

Step 16. Click 240 Ball End-
mill 6mm, Fig. 13 and
click OK.

Fig. 10

¥ Tool Selection - C:\Mastercam ¥4 for SolidWorks\MILL}, TOOLS'MILL_MM.TOOLS

Comment

Ll |

# | ToolName [ Dia | Cor. rad. [ Length [ # Fiutes | Type [ Fad. Type
LB 5 CEN. 50 on 50.0 2 E. None
] 10.CE. 100 0o 500 2 Ce.. MHone
B 3 15.CE 150 on 50.0 2 Ce. None
¥ 4 0.CE. 200 0o 500 2 Ce.. MHone
B s 25 CE 250 on 50.0 2 Ce. None
¥ ¢ 5.SF0.. 50 0o 500 2 5p.. MHone
Bz 10.5P. 100 on 50.0 2 5p. None
] 15.5F.. 150 0o 500 2 5p.. MHone
B 3 20.5P. 200 on 50.0 2 5p. None
% 1w &P B0 0o 500 2 5p.. MHone
[ BEETY 1 ron 10 nn Enn a2 Pl Klewns

i Filker. il
I Fiter A:ti\b
326 of 326 tacls

4 v | %] 2|

Fig. 11

Tool List Filter

~Tool Types

=f |61
off ||~
6|6 =6

x
5= =]
i
T

||~ |~

Hore

~

Unit masking

Al

Operation masking

Il

[He operation masking ] [No unit masking

|
Tool Diameter
’V anore -~
Radius Type
[F Mere ¥ Comer ~ Ful
Tool Material
¥ HsS W Ceramic
¥ Carbide ¥ User Def 1
W TiCoated ¥ User Def2
a | Moe | Comibsetupmal |

Reset al

| %] 2]

Fi

X" Tool Selection - C:,Documents and Settings',All Users\Documents\shared mcamzS4MILLY

C:\Documents & MILL_MM.TOOLSE 3

g. 12

\TOOLS\MILL_MM.TODLS-5

# [ Tool Name [ Dia. [ Corrad. [ Length | # Flutes [ Tope | Fiad. Type =l
L= 1. BALL ENDMILL 1.0 05 50.0 4 Endmill2 Sphere Full
¥ 2% 2. BALLENDMILL 20 10 500 Endmil2 Sphere  Ful
: 237 3. BALL ENDMILL a0 15 50.0 4 Endmill2 Sphere Full
23 4, BALLENDMILL 40 20 500 4 Endmil2 Sphere  Ful
¥ o 5. BALL ENDMILL 5.0 25 50.0 4 Endmill2 Sphere Full LI
|1 240 LL ENDMILL £0 0 4 Endmil2 Sphere U IV Fiter Active
¥ oon 7. BALLENDMILL 70 35 50.0 4 Endmill2 Sphere Full 25 of 682 tools
¥ 242 & BALL ENDMILL 80 40 500 4 Endmil2 Sphere  Ful
W 23 9. BALL ENDMILL a0 45 50.0 4 Endmill2 Sphere Full
¥ 244 10.BALLENDMILL 100 50 500 4 Endmil2 Sphere  Ful
B0 nwumouu  moos w4 bdse 4 v | %] ?
A

Fig. 13
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Step 17.

Step 18.

Step 19.

Back in Tool
page set:

Tool number 1

Head number
1
Fig. 14.

Select Cut Pa-
rameters from
the tree control
and set:

Cutting meth-
od Zigzag

Stepover 1

Tool contain-
ment
Compensate
to: Center

Stock to leave
on walls 0
Stock to leave
on floors 0
Fig. 15.

Select Steep/
Shallow from
the tree control
and set:

Check Use Z
depths

Minimum
depth 0

Maximum
depth -23
Fig. 16.

M Surface High Speed Toolpaths - Scallop 5[

BEIET

-+ Toolpath Type -

-
Hnldes

Cut Parameters

Rest Material
Transitions
Steep / Shallow
Linking Parameters

Arc Filker / Tolerance
Planes [WCS]

Crnlamnt

M Surface High Speed Toolpaths - Scallop x|

| ¥ m®

b

Tool di: |60

| Dia.l Car. rad.l Leng!

E.
Corner radius: |30

3 | Toal Hame

¥ 2 B BALL ENDMILL B0 30 50.0

Tool name: | E. BALL ENDMILL
Tool #: |1 s
Head# [1 s_

Len. offset: |0
Dia. affset: |0

Fig. 14

= Toolpath Type =
o Tool
Holder

Transitiors
Steep / Shallow
[+ Linking Parameters

Arc Filker / Tolerance
Plares WC5S)
Coalant

Canned Text b

iz Values
E Auis Cantrol

: _’ILI

Quick View Seftings

Cutting methad

Zigzag ~'
Stepover 1.0 s

00419 [V Expand inside to out

Scallop height

Keep tool down withn———————————————

|7.834788
I—

" Distance

= Dtarn £ up il

Overan & % of tool diameter  [127.24543

Shallow atagle

17

Tool 6. BALLEN.
Tool Diameter
Comer Radius
Feed Rate 127.28
Spindle Speed 1591
Coolant On
ToolLength 75
Length Offzet
Diameter OIF...
CPlane / TP...
Formula File
Azxiz Combin

wom

oo

LEFT CUT
Default Formula
D efault

= edited
& = disabled

Tip -

-
=

=

Tip comp

7~ Tool contairmerd

Compensate to 1)

£ Inside (o) Cemtel‘
)\ 4

IV fidd offset distance to tool radius:

Stock to lsave

" Outside an walls

Stock to leave
on floors

[ffset distance

Total offset distance = 1}

Il Surface High Speed Toolpaths - Scallop 5[

BRI

Fig. 15

-+ Toolpath Type =
~ Tool
Holder

- Cut Parameters
Rest Material
Transi

Arc Filter / Tolerance
Planes [WCS)
Coolant

Carined Test

Misc Values

=] Axiz Contral

<.. _}lll

Quick View Settings

[ Linking Parameters ~

Taol 6. BALLEN
Tool Diameter &

Comer Radius
Feed Rate
Spindle Speed
Coolant On

ToolLength 75

Length Offset 0

Diarngter Off... 0

CPlane / TP... LEFT CUT
Formula File  Default Formula
Agis Combin...  Default

L

127.28
1651

« = edied
2 =disabled

[ Angle
From 0o
To S0.0

[™ Use boundaries as diive curves, then collapse

[ Z depth
[V lseZ depths

Detect limits |

Iinimum depth II]EI—
Masimum depth |-23.0

——— NNegative -23

:

Contact Areas Only vl

§

Fig. 16
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Step 20.

Step 21.

Select Linking
Parameters
from the tree
control and set:

Clearance
plane 2

Part clearance
10

Fig. 17.

Select Arc Fil-
ter/Tolerance
from the tree
control and set:

Total
tolerance .0625

click Refine
toolpath but-
ton, Fig. 18.

Il Surface High Speed Toolpaths - Scallop

REEIRT

=+ Toolpath Type =
s Tool
Holder

B v Cut Parameters
; FRiest Material

Transitions

Arc Filter / Tolerance
Planes [WCS]
Coolant

Canned Text

Misc Values

i~ Retracts

AN

™ Output feed mave I'IZEUU 0

Clearance plane IMinimum Wertical Retract

|20§

" Increme

-~
=
S5

i+ Absolute

Corllup

LCurl dowr

Part clearance

[ iz Contral hd
4 |»

Quick Yiew Seltings

Tool 6. BALLEN..
Tool Diameter
Corner Radius
Feed Rate
Spindle Speed
Coolant

Toal Length
Lenagth Dffzet
Diameter OIf...
CPlane / TF...

wom

127.28
1891
On

Nl

oo

LEFT CUT

i Leads

FormulaFile  Default Formula

Linear entry/exit i~ Fitting

[incremental] I5 w
Werlical arc entiy |3 1}
7

[~
e

Minimize Trimming

Max trimming

Werlical arc exit 3.0 distance

[

===

Azxis Combin... Default
+ = edited

= disabled

Fig. 17

Il Surface High Speed Toolpaths - Scallop |

REIRT

- Toolpath Type =
s Tool
Holder

Cut Parameters
: Rest Material
i Transitions
bt Steep f Shallow
Linking Parameters

Coolant

Carined Test
Mige Values

[ i Contral hd
4 >

Quick Yiew Settings

Fiefine toolpath I

~

Total tolerance

Tool

Tool Diameter
Cormer Radius
Feed Fate
Spindle Speed
Coolant

Tool Length
Lenagth Dffset
Diameter OIf...
CPlane / TP
Formula File
Axis Combin

6. BALLEN..

wm

127.28
1591
On

75

oo

LEFT CUT
Default Formula
Default

Toolpath fillet

’—:adus

v = edited
= disabled

Fig. 18
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Step 22. In the Refine Toolpath dialog box, Fig. 19 set:

Step 23.
Step 24.
Step 25.
Step 26.

D. Verify Left Cut.

In the Toolpaths Manager, click the Scallop
toolpath to select toolpath, Fig. 20.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

check Line/Arec Filtering Setting
Set Minimum arc radius .0625
Uncheck Create arcs XY check box
Check One way filtering

move NC program length slider to Short.

v
v

Click OK

Click OK

IW J— 5%
Allow Mastercam to calculate the toolpaths. v| x| 2]
Fig. 19
SaVe H K Use Alt_F S. Operations Manager v X

in Refine Toolpath dialog box. anmscegis 1T Wy
Masimum are radius [t

in Scallop dialog box.

Click Verify

ager, Fig. 20.

Click Machine quickly

Turn on (button
depressed) Simu-
late tool .
Click the Play

’ in the Verify
dialog box to start
the machining,
Fig. 21.

v

Click OK

to
close Verify dialog box.

Refine Toolpath
[~ My preferences are:
- Shart - Best I - Minimal
T o Nurma~ - Bielter ~Hormal
-Long __|-Good T/ - Extended
NC program Surface quality Caleulation
length [Toolpath smoothness) time
- Tolerances Distribution
Cut Lineére Filter Smoathing Total
tolerance tolerance: tolerance tolerance
0.00825 + 0.05625 + oo 0.0625
100% — | =z }— om 100%

¥ Linefarc Fitering Settings

™ Create arcs in 32

™ Cieate arcsin¥2

* se maximal tolerance value for both
" Tighten Line filtering tolerance

" Tighten Arc filtering tolerance

[ Create arcs in ~|7 e way filtering ‘

T Smoothing Settings

= Use Fived Searment Length

I | Shift points randarly along toolsth

Seamert Lenath

™| Hirimize number of points

7| Bresert arcs as line segmerts

Toolpaths |Sol|ds |Art |
Vi EPcah 2|
E[S;HVAL_» v|%%

Bl DD Marhine Group-1

E| _|],|_ Properties - TECHMO DANIMNCT 3 AXT
i belES Files
@ Tool settings

X Stock setup

- S, Safety zone
---0_8 Toolpath Group-1
rFace High Speed (5calop)
Parameters
#1 - MA&.00 ENDMILLYSPHER
Geometry -
® Toolpath - 256.4K - BODY Ry

Fig. 20

el

in the Toolpaths Man-

A

, Fig. 21.

ﬁl'll_l_l
I

r DISD|a}| control

Maves/step:
Moves/refresh: 1
.....

¥ Update after each toolpath

r~ Stop options
I Stop on collision
™ Stop on tool change

™ Stop after each operation

[~ Werboss

] A w| =]

Operation #: 5
Toolpath: Surface Finish Parallel

Tool #:
Taol label

240
E BaALL ENDMILL

Mastercam X5 RAIL CAR E BODY TOOLPATHS Page 16-6

Metric -HST Finish Scallop



E. Mirror LEFT CUT to RIGHT CUT Body Toolpaths.

Step 1.

Step 2.

Click Toolpaths Menu
> Transform.

Under Type, select
Mirror, Fig. 23.

Step 3. Under Source opera-
tions, select Surface

High Speed (Scallop),

Fig. 23.

Step 4. Click the Mirror tab
at the top of the dialog
box, Fig. 23.

Step 5. Under Mirror, select

Mirror about X axis

" Fig. 24.

Click OK |_& |in the
Transform Operation
Params dialog box.

Step 6.

Transform Operation Parameters |
Type and Methads | Mirmar |
FType——— P Source operdtions [~ Remaove comments B Ciase o amaretians and smer
 Translate B BB Mackine Group-1 ) :
3 Keep this rarisf f
o E-l1 Properties - TECHND DAVINC) 3 A4S STEPP I [ Fee=p s ansiarm operaiion
otate 3.2 - -
B-éa TUU‘Dal Giroup-1 " . — ™ Copy source operations
" Mimor BREA} | Surizce Hich Spe=d [Scalopl -1/TE Dizable posting i selected
- sounce operations
~ Method
Suby
" Tool plane ] St
- 1 Absalute. (=1 tal
1 s s solute neremerta
™| Save views —wiork offset numbering
& Coordinate & o
—Eouree " Maintain source operation's
-~
HE % Geometny CEEAE
Start 0
r~ Group NCI output by 1| _DI T |1—
" Dperation order Camimeit
) I ateh existing offset
I | Urique subpragrams ;I BIHeE g ot
' Dperation type ;I I~ | Eustom Parameters
v x| ?]
.
Fig. 23
Transform Operation Parameters |

Type and Methads  Mirrar |

~ Method [/CS coordinates]

c | v =
50 T o =

r— Mirror points (WS coordinates] Cutting direction
™ Reverse order

' Maintain start poink

' Maintain stark entity

S s =
c

= g
X [0 -5
v Mirror view Y gl = E il
= &I z [20 =
v | %] 2|
Fig. 24
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F- Verify Right cut. Operations Manager v i x|

Toolpaths |Sol|ds | Atk |

Step 1. In the Toolpaths Manager, clfck the mir- VTR Y T ﬁl D | m LI il
r(?red Transform by Coordinate toolpath, —a L‘.vb.% = Ty
Flg. 25 =] EE Machine Group-1 ~ Digplay control &
E| mP@mﬁ:l:;es - TECHMO DAYINCT 3 AXI — |—1

: @ Tonl settings Moves/refresh: |1—
Step 2. Click Verify ' in the Toolpaths Man- gg;;t;:;“; oo "L sy

ager, Fig. 25. 848 Tospathrop-t | A

1 - Surfacs High Speed (Scallop) ¥ Update after each toolpath
Parameters

#1 - MA&.00 ENDMILLZ SPHER

Stopoptions————————————————
Geometry -
Step 3. Click the Play ’ in the Verify dialog box o By || Stopeneatieen

™ Stop on tool change

to start the machining, Fig. 26.

EWLY Ry ™ Stop after each operation

Fig. 25 I™ Verbose
Step 4. Click OK | & |to close Verify dialog box. o] A w x| @l

& —1 &

Step 5. Save H . Use

Operation #: 5
Alt-F S Toolpath: Surface Finish Parallel
' Tool #: 240

Tool label: E BaALL ENDMILL
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