Mastercam X6 <D
Chapter21  coz Rail Car

HST Toolpaths CO2 Rail Bod

Cut Body (HST Scallop)

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. Operations Manager T

Toolpaths | solids | art |
ik M™% SEPa% |2
=M wvaG sz

El g5 Machine Group-1
perties - TECHNG

Step 3. If Machine Group is not displayed in the Operations Manager,
Fig. 1, click Machine Type Menu > Mill > Default.

DAVIMCT 5 4

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

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

Fles | Tool Settings Stock Setup | Satetyzons |

Step 6. Click the left front top corner of the stock to move the "
origin, Fig. 2. After you click corner the arrow will point { o e ‘
to corner.
& Hectanguiai € Soid i‘
© Cyindiical cwe [ =&
Step 7. Click All Entities button in the Stock Setup, Fig. 2. e ey ez
I Display v /]\ %
Step 8. Set Stock Origin coordinates: i lm/u PG
X0 -l
Y -36 W /“‘-\“r":/’ o
Z 21, Fig. 2. e Click corner to
i move arrow
Step 9. Click OK W‘( in the Machine Group Properties, Fig. 2. - s : AHEI — :
I~ Use Machine Tree _lzl_l
v | %] 2
B. Confirm WCS is LEFT CUT. Fig. 2
Step 1. In the bottom e — i
lftcomer of the SIS SR A e e e e
display, confirm e
the Tool Plane (T/  &: % LE(E-?gglUT
. G- B=@|valG $[(x%¢
Cplane) is LEFT IR T
CUT, Fig. 3. N

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

b 27.2169
T — ]| Gview:IS0 WES *:LEFT CUT T/Cplane *:LEFT CUT (TOP) 272165
‘ e 2[5 v o 5 eovmver] e [+ 5] ] ] [ves [ [0
.
Fig. 3

8/3/12

Mastercam X6 CO2 RAIL CAR BODY TOOLPATHS Page 21-1
Metric -HST Finish Scallop



C. Left Cut Finish Scallop Toolpath. x|
Step 1. Click Toolpaths Menu > Surface ngh Speed > Sca]lop_ C\Users\PHADGcumentsmy meamsEAMILLANCY

|BDDY RAIL

Step 2. Click OK| & |in the NC name dialog, Fig. 4. Ny v | ®| ?
— Fig. 4

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

Body solid

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

Step 5. Click Containment Select button in the

oolpath,/sur i x|
Toolpath/surface selection dialog box, Fig. 6. R
(R & |
0] CAD e | & |
Step 6. Click Wireframe button in the Chain- o
ing dialog box, Fig. 7. e
o & & |
Step 7. Click Chain button [C262] (C) in the Chain- |
ing dialog box, Fig. 7. r[m B |‘® | ‘
Step 8. Click any containment geometry, Fig. 8. The s | ® |
containment geometry should chain all the way v | 2|
around the geometry. If all geometry doesn't Fio 6
ig.

chain, look for gaps, extra geometry or entities
on top of entities. Any errors in the chain most
likely occurred when trimming.

Step 9. Click OK v"’ in Chain dialog box, Fig. 7.

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

Fig. 8
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Step 11. Select Tool
from the tree
control and:

click Select
library tool
button, Fig. 9.

Click the Filter
button, Fig. 10.

Step 12.

Click None
button under
Tool Types,
Fig. 11.

Step 13.

Click Endmill2
Sphere button

Step 14.

(second button top

row),

Fig. 11 and click

OK.

Step 15. Click 240 Ball

Endmill 6mm, Fig. 12 and

click OK.

[l Surface High Speed Toolpaths - Scallop

| ¥ |

Toolpath Type = _
T Tool dis: |20.0

Hol t | Tocl Name | Dia [ Cor rad | Length [ #

Comer radius: |0.0

- Cut Parameters

Fiest Material
Transitiors
Steep / Shallow
[+ Linking Parameters

Tool name: | 20, FLAT ENDMILL

Tool #: {229
Head #|-1

Len. offset: 223
Dia. offset; [223

A Filter # Tolerance
Planes #C5)
Coolant

Carined Text

Misc Values

- Aaiiz Control
Axis Combination ;I

1 | 1|

Right-click far optiohs

Quick Yiew Seflings

Tool 20 FLATE. =
Toal Diameter 20

Comer Radius 0

Feed Rate 71625

Select library taal... I

Feed rate: |7.1B25
EPT: II] 0005
Flunge rate: |7-1525

™ Foice tool change

Spindle direction: | Cw -

Spindle speed: | 3500
Cs |219.9183
Retract rate: | 7.1625

¥ Rapid Retract

‘ I™ Filter Active Eilter... |
Toal inspection / ¥hange Comment
= |10000.0 Hillimeters T

Spindle Speed 3500

Fig. 9

% Tool Selection - C:\,

CiAUserstPublict.. \MILL_MM.TOOLSE (=&

Fiter.. |

™ Fier Acllvs

682 of 682 tools

# | Tool Mame | Dia. | Car. rad, | Lengthl NFIutesl Tvpe | Rad. Type ;I
L] S.0CENTER DRILL 5.0 oo 50.0 2 Center Drill None -
¥ 2 10. CENTER DRILL 0.0 oo 50.0 2 Center Drill None
¥ 3 15, CENTER DRILL 16.0 oo 60.0 2 Center Dl None
¥ 4 20, CENTER DRILL 20.0 oo 60.0 2 Center Dl None
¥ 5 25 CENTER DRILL 250 oo 60.0 2 Center Dl None
¥ & 6 SPOT DRILL 5.0 oo 60.0 2 Spot Drill None
¥ 7 10. 5POT DRILL 0.0 oo 60.0 2 Spot Drill None
¥ sz 15.5POT DRILL 16.0 oo 60.0 2 Spot Drill None
¥ 3 20, 5POT DRILL 20.0 oo 60.0 2 Spot Drill None
?I 1n 96 €PNT NAIL| RN nn Enn_ 2 S Dl Mona

L v %] 2]

%

Fig. 10

x
i Tool Types i~ Tool Diameter
H H Eﬂ éﬂbﬁ ! E]y l.u niJLx Im
= = = = = =
v K ‘t} H [ﬁ l'" % r~ Radius Type
= ¥ Mone [V Comer ¥ Ful
— — — — ﬁ = —
I‘-g g U H = U‘ i~ Tool Material
H | ¥ HsS ¥ Ceramic
Al i
||, ¥ Carbide ¥ User Det 1
Operation masking Unit masking IV TiCoated R User Def 2
INU operation masking j INU unit masking j 2l Mone | Copy job setup matl |
Reset al | V‘ | x | @ |
Fig. 11
x|

# | Tool Mame | Dia. | Car. rad, | Length | # Flutes | Tvpe | Rad. Type ;I

LIS 1. BALL ENDMILL 1.0 05 500 4 Endmil25..  Ful

¥ ox 2 BALL ENDMILL 20 1.0 500 4 Endmil25..  Ful

L 3 BALL ENDMILL 30 15 500 4 Endmil2 5. Ful

¥ e 4 BALLENDMILL 40 20 500 4 Endmil2 5. Ful Filter

¥ a3 5 BALL ENDMILL 50 25 500 4 Endmil2 5. Ful -

X 240 £ BALL ENDMILL 30 510 4 Endmil? 5 J I Fiter active

Lt 7.BALL ENDMILL 7.0 35 500 4 Encmil2 5. Ful 25 of BA2 tools

¥ a2 8 BALLENDMILL 20 40 500 4 Endmil2 5. Ful

¥ a3 9 BALL ENDMILL a0 45 500 4 Endmil2 5. Ful

B o A AL EMrRAL snn om0 a0 Foceit @ Eu I_»I_I v | R | 2 |
4

%

Fig. 12
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Step 16. Back in Tool
page set:

Tool # 1
Head #1
Feed rate 300

Plunge rate
200
Fig. 13.

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

Step 17.

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. 14.

EW surface High Speed Toolpaths - Scallop

REIET IE

e Toolpath Type =
- T Tool dia: |60
Hnlde& # | Taoal Hame | Dia | Cor. rad | Lenglhl #
¥ 20 G BALLENDMILL B0 30 s 4 Comerradus |30
Cut Parameters
Rest Material Toal name: I 6. BALL EMDMILL
Transitions
Stesp £ Shallow Tool #: |1— Len. offsst: IU—
[+ Linking Parameters
Head# |1 Dia. offset: |0
Arc Filter / Tolerance &
Planes [WCS]
Conlant
Canned Text
Mise Waluies — Spindle direction: |Cw =
- Az Control
Axis Combination LI Feed rate: [300.0 Spindle speed; (1531
4 | N
uick Yiew Settings 5 IU 0471 29.9308
g . Right-click for options PR &
Tool E BALLEN. « I
— Plunge rate: (2000 Retract rate: |63.64
Teol Diameter € Select fbrary tool .. I~ Fiterfictive  Filter. |
Comer Radius 3 I Force tool change v Fiapid Retract
Fe_Ed Rate 300 Tool inspection / change —————————————— Comment
Spincle Speed 1591 & [00000 | Hilimeters |
Coolart On — Force refract every
Tool Length 75 40,0 Iifiutes
Length Offset 0 ;I
Diameter Off... 0 52 ™ Tobatch
4 I 3
= edied
@ = disabled | | @ |
v | % 2 |
4
.
Fig. 13
x|

[N Surface High Speed Toolpaths - Scallop

REICT |

Toolpath Type =
e or Tool Cutting method Zigzag -
Holder ~

Stepover

Scallop height

Transitiors
Steep / Shallow
[+ Linking Parameters

Arc Filker / Tolerance

Planes [(WCS)
Coolant
Canned Text
D :@ct\:/ah:e‘s | | i Do/ ug il
= #ig Control
1.0
A Combination ;I UlvEria
50
Quick View Setlings Stiallav angle
Tool B BALLEM. ~ .
Tool Diameter 6 7~ Tool contairmerd
Comer Radius 3 Compensate tor n
Feed Aate 300 " Inside % Center " Outside
Spindle Speed 1551 Oiffset distance ~
Coolant On )
ToolLength 75 [V &dd offset distance to too radius
Length Offset 0 Total offect d -~ .
Diameter Off... 0 = otal offset distance =
N
= edited
@ = disabled

[V Expand inside to out

Keep tool down withn——————————————

|7.834788
I—

38173931

" Distance

% of tool diameter

5
3

[C

Tip comp
Stock to lsave
on walls

Stock o leave
on floors

Fig. 14
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Step 19.

Step 20.

Step 18. Select Steep/

Shallow from
the tree control
and set:

Check Use Z
depths

Minimum
depth 0

Maximum
depth -37

Click Apply

Fig. 15.

Select Linking
Parameters
from the tree
control and set:

Clearance
plane 0

Part clearance
0

Leads 0
Fig. 16.

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

Total
tolerance
0625

click Refine
toolpath but-
ton, Fig. 17.

[N Surface High Speed Toolpaths - Scallop

'm

HE

Toolpath Type =
o Tool
Holder

=} v Cut Parameters
- Rest Material

Transitions

"
[+ Linking Parameters ‘

Arc Filter / Tolerance
Planes [WCS]
Conlant

Canned Text

e Mise Values
e is Control
Axiz Combination ;I

[uick View Settings

Tool B BALLEN. |
Tool Diameter &
Corner Radius 3
Feed Rate 300
Spindle Speed 1591
Coolant On
Toaol Length 75
Length Offset 0

Diarngter Off... 0 =
4 »

Angle

From

To a00

.

[~ Use boundaries as dive curves, then collapse

“u_z

e

2 depth
¥ Lss Z depths

~»

Dietect limits |
Minimum depth |0.0

taximum depth IW
—‘Negative -37

e

Contact Areas Qrly 'I

§

= edited
& = disabled l\v/f‘ | x | e} I |
N—
.
Fig. 15
[N Surface High Speed Toolpaths - Scallop x|
R E
Toolpath Type = Eitizsh
Tool r Retiacts
Haldzr Clearence plne |00 s [Piniraum ertical Retract =]
& Absolute ' IncrementN
S Cut Porameters [V Output feed move |125UU ]
i Rt Material Curlup |4 1]
Transitions
B Steep / Shallow ol dowr |4 0
D e ‘ Fart clearance IU o _I_I_ I
Arc Filter / Tolerance | 1 ‘,
Planes [WCS) — —
Coolant T 1
Carined Test J \
Misc Values
=8 : Axlsfﬂntlzln\ . Leads
s Combinstian LI Linear entry/exit IDD— ~Fitting
[incremental] — —
Quick View Settings . Minimize T rimming j
Werlical arc entry IU 0 .
Tool E. BALLEN. = 5 M_ax trimiming lm—
Taol Diameter 6 “Werlical arc exit IU 0 distance
Comner Radius 3 ‘
FeedRate 300 |
Spindle Speed 1591 15 1
Coolant On
ToolLength 75
Length Offset 0
Diameter Off... 0 ~
4 »
= edited
2 =disabled wf | x | 3 | |
)
Fig. 16
W Surface High Speed Toolpaths - Scallop x|

e

'm

Toolpath Type =
Tool
Holder

Cut Parameters
Rest Material
Transitions
Steep / Shallow
[+ Linking Parameters

Arc Filter £ Tolerance

Planes [WCS)

Coolant '

Carined Test |

[T

Total tolerance

==

Refine toalpath I

Fig. 17
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Step 21. In the Refine Toolpath dialog box:

Step 22.

Step 23.

Step 24.

Step 25.

D. Verify Left Cut.
Step 1. In the Toolpaths Manager, click the Scallop

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

check Line/Arc Filtering Setting, Fig. 18

set Minimum arc radius .0625

uncheck Create arcs in XY

check One way filtering

move NC program length slider to Short.

Click OK | &

Click OK | &

Allow Mastercam to calculate the toolpaths.

Save H . Use AIt-F S.

in Refine Toolpath dialog box.

in Scallop dialog box.

toolpath to select toolpath, Fig. 19.

Click Verify | f§

ager, Fig. 19.

Click Machine quickly

Turn on (button
depressed) Simu-
late tool .

Click the Ma-

chine ’ in the

Verify dialog box to
start the machining,

Fig. 21.

Click OK |_¥/
Verify dialog box.

in the Toolpaths Man-

& | Fig. 20.

to close

~ .

Refine Toolpath x|
[~ My preferences are:
- Shart - Best I - Minimal
-|_ . Nurma~ - Bielter _|,> ~Hormal
-Long __>|-Good - Extended
NC program Surface quality Calculation
length [Toolpath smoothness) tirme
- Tolerances Distribution
Cut Lineére Filter Smoathing Tatal
tolerance tolerance: tolerance tolerance
0.008525 0.05625 + oo = 0.0625
100% — | =z }— om 100%

¥ Linefarc Fitering Settings

I Create arcs in 2
™ Creale arcs in vZ

Mirimurm arc radius

0.0825 ‘
1000

* Use maximal tolerance value for both

Maximum arc radius

" Tighten Line filtering tolerance

" Tighten Arc filtering tolerance

0.002613 '— 507

[ Crsate srosin 4y ‘F Ve vray fitsting "
y

1 Smoothing Settings

= Use Fived Searment Length

I | Shift points randarly along tooljsth

Seamert Lenath

™ Hiriimize number of points

I | Bresernt arcs as line segments

v | | 2|

Fig.

Operations Manager v X

Toolpaths |Sol|ds | Atk |

b h SO R P

AL waGOKG

=-88 Machine Group-1
E|_|],|_ Properties - TECHNO DAYINCT 3 AXT
|5 Files
: @ Tool settings
X Stock setup
ST, Safety zone

I_;|---8_8 Toolpath Gnup-l
C

Parameters
#1 - M6.00 ENDMILLYSPHER
Geometry -

® Toolpath - 264.9K - RAIL BO
* Conlant. .. - Cff

" Fig. 19

18

rerity ]

W rLm| p| »
hy

—

Maves/step:

Moves/refresh

¥ Update after each taolpath

[~ Stop options

[~ Stop on colizion

[~ Stop on tonl change

[~ Stop after each operation

[~ Werbose

o] 2 | 33
& —1 =]

Operatian #:

Toolpath:
Tool #:

Surface High Speed

Tool label:

Fig. 20
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E. Mirror LEFT CUT to RIGHT CUT Body Toolpaths.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Click Toolpaths Menu
> Transform.

Under Type, select
Mirror, Fig. 22.

Under Source opera-
tions, select Surface
High Speed (Scallop),
Fig. 22.

Click the Mirror tab
at the top of the dialog
box, Fig. 22.

Under Mirror, select
Mirror about X axis

* Fig. 23.

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

x
Type and Methods | Mirrar |
~ Type P Source operations [ Remewve comments [~ Create new opsrations and geometry
 Translate = EE Machine Group-1 . .
E1-4l1. Properlies - TECHNO DAVINDI 3 g sTEpp | 1eop s Lamsfon cperalon
 Rotate B8 Toolpath Group-1 ™ Copy source operations
& Miror 2R *aE 1 - Surface High Speed [Scallop) ~Ba/CS: Dizable posting hselected
R sOUGe operations
~ Method ™ Subprogram
" Tool plane € Absolute ¥ Ineremenital
. ~wiork offset beri
I | Include arigin i A
. i«
™| Save views % [0l
& Conrdinate ' Maintain source operation's
" Assign new
[ Source Sitart ID
NI + Geometry Inerement |1
| By itistarioe
~ Group MCI output by 4 | | _>| € Bytoolplane
" Operation ord .
peration arder Camment r Watct existing offssts
™ Urique subprograms ;I stored|in named iz
' Dperation type ;I ™ Gustom Parameters.
v | %| 2|
.
Fig. 22
x

| Type and Methads  Mimor |

- Methad (WCS coordinates)
e ®| v =
r§| o
A o =
ol
5

—Mirror points [WCS coordinates]

X 7 =
¥ = &
z 0 -

Cuitting direction
™ Reverse order
&' Maintain stark point

€ Maintain start entity

¥ Mirror view

Tap

v | 8| 2 |

Fig. 23
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F. Verify Right Cut. TrT— =5 .

. . Taolpaths |Sol|ds | are |
Step 1. In the Toolpaths Manager, click the mir- VALY TN | v Lm| p|

rored Transform by Coordinate toolpath, =0|vas ¥xo Ty
Fig. 24. E"EE Machine Group-1 Display contral———————————————
E|_|],|_ Properties - TECHMO DANIMNCT 3 AXT Moves/step: 1
% ilenslsettings Moves/refresh 1
Step 2. Click Verify i in the Toolpaths Man- R e cpesd . cua

: B-22 Toolpath Group-t | [ T
ager, Fig. 24. o .
g 5 g B 1 - Surface High Speed (Scallop) W Update after each toolpath
D Parameters
#1 - M6.00 ENDMILLZ SPHER

Geometry - i~ Stop UDl\Unsui
Step 3. Click the Machine ’ in the Verify dialog :: 2:02 . TUH:S,:”Q
box to start the machining, Fig. 25. = i :

[~ Stop after each operation

[~ Werbose

Step 4. Click OK| & |to close Verify dialog box. Fig. 24 | £ w x| =
& —1 =
Step 5. Save H . Use Operation #

Toolpath: Surface High Speed
Tool #:
Tool label:

Alt-F S.

Fig. 25
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