[LETIEE] Toolpaths for CO2 Body

Drill Holes - Wheel Cutouts (Pocket/Parallel) - Cut Body (Parallel/Blend)

A. Machine Type and Stock Setup. —

Step 1. Click Machine Type Menu > Mill > MPTECHNO.MMD.\\

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

Operations Manager > x
Step 3. Expand Properties (click the +) in the Toolpaths Manager, Tzolpaths ISoIidgs lat |

Fig. 1. v HLEPa®| P
HH|vahL $[(XQ
Step 4. Click Stock Setup in the Toolpaths Manager, Fig. 1. B B8 Mathine Group-1
(=B IRProperties - Machine definition cr

-IE3) Files

@ Tool settings

? Skack setup
H - Cafaku snnn‘

Step 5. Click All Entities button in the Stock Setup, Fig. 2.

. . . . Fig. 1
Step 6. Click OK V( in the Machine Group Properties, -
Fig. 2 Fies | Tool Settings QKUEKSEIuplgayE[yZDnEI
’7‘|TDP ‘
B. Set WCS to LEFT CUT.
. . % Rectangular " Solid M
Step 1. Click WCS in the Status Bar at the bottom of the SO —
screen and View Manager. Mo
Step 2. Click the LEFT CUT view from the list of views in ’;W )2 ,/j‘?\nsn
the View Manager, Fig. 3. o N

-— =
Step 3. Click the Set All button| = | and click OK V(
Fig. 3 Sl comers.. | Boundingbos | HCl et |
All Sufaces Al Solids I Unselect All
™ Use Machine Tree
Step 4. Change to the Isometric View, use @ . Check the ) [ e e
origin. Use F9 to show and hide axes. Fig.
Yiew Manager 5'
I™ Display only views associated with the selected view
k Name | C | T | D..l wolf £ | r Update araphics wiew when
| e > e LEFT CUT
Gy || FRoMT ® " origin
BACK X _ 3 .
Relative... | BOTTOM % Set current view and origin
RIGHT SIDE ®
Geometry... | LEFT SIDE s &l ll
150 X -
Solid Face. | BOTTOM CUT W ﬁl ;l gl
Check. nlfsetsl RIGHT CU ® r~ Origin [in view coordinates]
¥ Enable origin
< 1]
&
[~ Attributes
' 280
Work Dfftset # -1 Get unique. . Caolor lﬁ . EI = Iﬁ&' QI
Comment ;I r As&,&
=
v x| 2]
Fig. 3 Fig. 4
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C. FBM Drill Toolpath.
Step 1. Click Toolpaths Menu > FBM Drrill.

Step 2. Select Hole F"”““"' - 2
Detection from ‘ -
the tree control  |¥ . S8 e ol s
o e oo " Hole Mappir ¥ Include blind holes Machine co-axial holes with gaps:
and Set lelt @ Deep D.li\hngm:| & ¥ Include chamfers |F|0m1 plane j
searCh tO g:);':j::ij"l‘:":gg (W nioee Rl 0.0 times the: drill diameter
l t LEFT =& Hole miIIing. ¥ Limit search to plane IW -
p ane to g ESTBT:L I Set nomals toward tool plane on detec %l—’H
CUT, Fig.5. | - -
’ Fig. 5
Step 3. Select Deep FBM Toolpaths - Drill I x|
Drilling from ‘ o N o
the tree con- SR
i B Hole Detection
trol and check 7 .
Deep drilling
Pl Fre-diiling
check bOX, | =@ Holemiling
: - @ Circle Mill
Fig. 6. L ek zDem Rl erpoceohto Lo [100 -
Fig. 6
Step 4. Select Sp ot FBM Toolpaths - Drill |
priime LT E
rom the I
- Setup E
tree COIltI'Ol o Hule DelEctionI ~
[ Haole bt apping
and uncheck ; Decebiteg
Spot Drilling | e
- @ Circle Mill
check bOX, @ Helis Bore
Fig. 7. o

Step 5. Click Detect button w at the top of the dialog
box to find the holes, Fig. 7.

Step 6. Click the body solid, Fig. 8.

Step 7. Review the holes listed, Fig. 9 and click OK

¥

Step 8. Click OK V’J in the NC name dialog, Fig. 10.

FBM Toolpaths - Drill |
EZ3CT =
. Enter newNCname
© lﬁme Detestion ™ Display all nomals 2 features, 0 selected Enter new NC name x|
#w Hole Mapping State | Hols bype | Dia [ Plane | 21 | Depth | ce | cs [ Bind | Spit | Finish tool C:AMy Documentsh
*« Deep Driling A il 4.0 LEFT.. 194059046  38.5113092 M DRILL, 4.0
@ Spot Diiling & ol 40 LEFT ..  19.647100..  39.294201. M DRILL, 4.0 [eoDv
I Pre-diilling
| E+@ Hole miling
. @ CicleMil v | ® | ? |
b Helix Bore
Fig. 9 Fig. 10
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DI BaCI(PIOt TOOlpath. Operations b anager v %

Toolpaths |Sohds | Att |

Step 1. Click Backplot % in Toolpaths Manager, Fig. 11. % Y S ot | P
H[ | vaL% | x@

Step 2. Turn on ( depressed) Display tool E , Display holder ? and || ot moreres - wachine dafnin

L! 22 Toolpath Group-1
‘L

-5 FEM Dril

in the Backplot dlalog bOX, Fig. 12. EEFBM Dill - [WCS: LEFT €L

Display rapid moves

Step 3. Adjust the speed to 75% in the Backplot x|

VCR bar, Fig. 13.
_I_ |_|_<J_I il
Step 4. Click Play ) in the Backplot VCR bar, - /| 7| &)

Fig. 13. v 2]

R L N
Step 6. Save your drawing. Use Alt-F S. ‘ Fig. 13 ~

¥ #14-m4.00DRIL- 4.
Geometry - (1) Points
B2 Tonlpath - 4.4K - BODY.N
55 5 - Peck Drill - [WCS: LEFT CU
D Parameters

¥ #14-m4.00DRIL- 4.
Geometry - (1) Points
EE Tonlpath - 4.4K - BODY.M

Step 5. Click OK q” to close Backplot.

E. Set-up Toolpath Groups.
Step 1. Use Alt-T to turn off toolpath display.

Step 2. Insert a new Toolpath group. To insert group,
right click Machine Group 1 at the very top
and click Groups > New Toolpath group from
the menu, Fig. 15.

Fig. 14
Step 3. Rename Toolpath Group

2 tO BOTTOM WHEEL Dperationsli'lanagerl I R Operations Tanagerl I R’
CUTOUTS, Fi . 1 6 Toclpaths | Salids | art Toolpaths | Salids | ark

g v HhEdoal| g G HhESa| P

BERlvab 2% BE=h|wval £|%¢

=] EE Machine Group-1

_|],|_ Propetties - Machine definition cre

-2 Toclpath Group-1
2-33 Femoril

E-EEF 1 - FEM Drill - [WCS: LEFT €L
; E Parameters
E| E{? 2 - Peck Drill - [WCS: LEFT CU
E Parameters
¥ #14-M4.00DRIL- 4.
Rename H E [§] Geometry - (1) Foints
Delete LB Toolpath - 4.4k - BODY.N
1 Delete all empty BB 3 - Peck Drill - [WCS: LEFT CU
1 Undelete ]7 B Parameters
' - W #14-M4.00DRILL- 4.
Fig. 15 Geometry - {13 Points

B2 Toolpath - 4.4K - BODY.N
B8 BoTTOM WHEEL CUToursl~

Fig. 16

'
il toolpaths
"'88 Tool Wk ¢ La.the toolpaths
E---88 FBM Dril Wire Eoolpaths
E-E% 1 -FBl Router Eaclpaths
i B = Edit selected operations

| > v > > ~

Mew Machine group  #

Mew Toolpath group
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F. Set WCS to BOTTOM CUT.

Step 1. Click WCS in the Status Bar 51
at the bottom Of the Screen I Display only views associated with the selected view
. are o Update graphics wiew when
and View Manager. B | [ene KRS AT - pechive
Copy | FROMT ks
Relat | gg?‘l('DM i Set b view and origin
Step 2. Click the BOTTOM CUT RIGHT SIDE X _I
. . . . Geometry LEFT SIDE ><
view from the list of views in 150 X _|
. . Solid Face... | ﬂmu
the View Manager, Fig. 17. b -~ %
Check. unsel8| RIGHT CUT I3 (- Origin (in

¥ Enable origin

Step 3. Click the Set All button Jl 2]

[ Attributes I _I
= | Fig. 17 and click OK e
v{ Comment | I Associative
1 v x| 2]

Step 4. Change to the Isometric View.

Use @

Step 5. Check origin. Use F9 to show and hide axes.

G. Rear Wheel Cutout Rough Pocket
Toolpath.

Step 1. Zoom-in on the rear wheel cutout. Use F1 and
make a zoom window, Fig. 18.

Step 2. Click Toolpaths Menu > Surface Rough > Pocket.
Step 3. Click Activate J Al Or I—_I e T r I_
1 - [
solid selection | | In = w~ as.

Fig. 19
button W in

the Solids selection ribbon bar and click Select face a and unselect others, Fig. 19.

Step 4. Click all the surfaces inside the wheel cutout. The edges will highlight when selected, Fig.
20. Use Alt key and Down arrow key to rotate view to select all surfaces, Fig. 21.

Step 5. Press ENTER to k
accept solid selection
and press ENTER
again to accept Drive
surfaces.

Step 6. Click Containment
Select button, Fig. 22.

Fig. 20 Fig. 21
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Step 7. Click the Solids button in the Chain- . = =
ing dialog box, Fig. 23. m_k | _® | 6 | Iﬁ_‘
M CADfie.| @@ _r‘ e

@ =
Step 8. Turn off Face button and keep Loop o
o J| I
button @ on (depressed) in the Chaining S

dialog box, Fig. 23. Contarmen:
{ o) _l%‘ ]
Step 9. Click an edge of the wheel cutout, Fig. 24. The [™*" ¢
edges of the bottom body face and the wheel [
cutout should be selected. If the wrong edges 2| AL b

are selected, click Other face in Pick Reference Fig. 22 2 |

Face dialog box, Fig. 25. Click the OK yf”'
in the Pick Reference Face dialog box.

Fig. 23

Containment
chain

Step 10. Click the OK | & |in the Chaining =
dlalOg bOX. Other face I~
2|
Step 11. Click the OK button |_& | in the Fig, 25
Toolpath/surface selection dialog box.

H. Set Tool and Params.
Step 1. Click Select library tool button, Fig. 26. Fig. 24

Surface Rough Pocket x|

Step 2 Clle the Filter button, Fig. 27 Teolpath parameters | Surface parameters | Fiough paameters | Pocket parameters |
I_n [ Tool Name [ Dia [ Cor_rad [ Lenath | Tool name: [ 4 DRILL
v 4 DAL 40 peo e Teolt [l Lenolfeet[0
Head # [1 Dia. offset: |0

Tool dia: [4.0 Corner radius: |0.0

Coolant Spindle diection: [Cw ¥
Feed rate: [E0 Spindle speed: |1432
Plunge rate: |3.382677 Retract rate: [3.382677

7]

I Force tool change ¥ Riapid retract
4| | +| Comment
Rightciick for options =
Select ibrary tool. " ™ Toolfiter =
fis Corocs (Def=0e 1)) || e values.. | I | Tooldipley. | 1| Fefport. |
™ Tobatch Homepos.. | [ | Actayeis. | Planes. | Connediest.. |

x| 2]

Fig. 26

2% Tool Selection - C:\mcamxMILL, TOOLSYMILL_MM.TOOLS x|
Mil_MM.TOOLS -] B

# [ Tool Name [ Dia._ [ Cor rad | Length | # Flutes| Type [ Rad. Type [4]

¥ o 16 BALLENDMILL 160 80 500 4 Endmil2 Sphers Ful =

¥ 10z 17.BALLENDMILL 170 85 500 4 Endmill2 Sphere  Ful

¥ 103 18 BALLENDMILL 180 80 500 4 Endmil2 Sphers  Full

¥ 104 19.BALLENDMILL 190 85 500 4 Endmill2 Sphere  Ful e

® 10s 20 BALLENDMILL 200 100 500 4 Endmil2 Sphers  Full —

¥ 108 Z1.BALLENDMILL 1.0 105 500 4 Endmil2 Sphere  Full IV Filter Active

¥ 07 22 BALLENDMILL 220 110 500 4 Endmil2 Sphers  Full 143 of 326 tools

¥ 1oe 23 BALLENDMILL 230 115 500 4 Endmill2 Sphere  Ful

® 109 24 BALLENDMILL 240 1200 500 4 Endmil2 Sphers  Full

® 110 25 BALLENDMILL 250 125 500 4 Endmill2 Sphere  Ful

B s oo EB0 L fnEiee M H ¥ | K| ?

Fig. 27
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Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.
Step 11.
Step 12.

Step 13.

Tool List Filter x|

Click None button under Tool oot ool Disnete

Types, Fig. 28. T’TT EP®FE =~ =
T x% o T T = Fradius Type
1 1 ! v Mone v Camer v Ful
Click Endmill2 Sphere button =¥ (¥ 727 ; [rn F: ™ Ful
(second button top row), Fig. 28 and ; - S| [Ttk o
click OK. 2 o | ﬂl‘ ¥ Carbide I User Def 1
Operation masking Uit masking IV TiCoated W UserDef 2
I ) [T 8| e | Copibmummal |

Click 240 Endmill2 Sphere 6mm,

Fig. 29 and click OK. —— v | x| 2|

Fig. 28

% Tool Selection - C:\mcamy\MILL, TOOLS'MILL_MM.TODLS x|
Set Feed rate: 120
. Mil_MM.TOOLS -] B
Fig. 30.
# [ Tool Name [ Dia._ [ Cor rad | Length | # Flutes| Type [ Rad. Type [a]
¥ 25 1. BALL ENDMILL 1.0 05 50.0 4 Endmil2 Sphers  Full
S 2BALLENDMIL 20 10 w0 4 Endril2 Sphere  Ful
B o1 3. BALL ENDMILL a0 15 50.0 4 Endmil2 Sphers  Full
Set Plunge Rate: 60 ¥ 23 LBALLENDMIL 40 20 w0 4 Endril2 Sphere  Ful =
B 21 5. BALL ENDMILL 5.0 25 50.0 4 Endmil2 Sphers  Full = .
L) 2 6. BALL ENDMILL 30 4 Endmil2 Sphere ¥ Filer Active
B 2 7. BALLENDMILL 70 a5 50.0 4 Endmil2 Sphere  Full 25 of 326 tools
: ¥ 20 SEBALLENDMILL 80 40 w0 4 Endril2 Sphere  Ful
Clle the Surface B 243 9. BALL ENDMILL a0 45 50.0 4 Endmil2 Sphers  Full
[ 10.BALLENDMILL 100 50 w0 4 Endril2 Sphere  Ful
parameters tab at the le o= cowaran e e oo L ST A v R| ®?

top of the dialog box, Fig. 29
Fig. 30 Surface Rough Pocket &

Taolpath parameters | Suface parameters LB ough parameters | Packet parameters |

I_u [ Tool Name [ Dia & ad [ Lengih [ Taol name: | 6. BALL ENDMILL

.

@ 14 2.DRILL 40 00 50.0

Uncheck Clearance, Fig. 31. g e GDRL 4 00 00 T PO

Head 4 |1 Dia. offset: |0
Uncheck Retract, Fig. 31 . Tool dia: [5.0 Comer radius: |30

Coolant... Spinde drection: [Cw =]
Set Feed plane: 0 and click Absolute. Fesd e [000E Spinde pocd [F00
Plunge rate: [E00 Retractrate: [ 432187

™ Fuorce tool change' [¥ Rapid istiact

Set Stock to leave on drive: 1

4| | +| Comment

Right-click for options

2]

Click the Rough parameters tab at —
elect library tool. I Todfter |
the top of the dlalog bOXa Flg' 31. s Corols (Deraub i) Misc vales... | | Tosldigter, | T Rt

I~ Tobatch Home pos.. | ™ Aoen .| Plares.. | Canned st

v x| 2]

K0}

Fig. 30

Surface Rough Pocket x|

Todlpath parameters  Surface parameters | Rough palametelsl‘:"cket parameters |

2 fearance. . v T |_T‘D =
NPsalite ) neremental s
¥ | e clearance only at e _I
stert and end of operation

Stack taleave [y 1)
s = on tive ~

158, Stock to leave I_[||] m

on check

ONPsolite ) [noremental

Eeed planc... | [00 Tool containment———————————|
Compensate to: U]
@ s s
Sliltin—2 e Clrside % Center ¢ Dulside
1 [Teprsiock: N0 = Addfional offset [0.0

& Absolite. € Ineremental

o

g

f

Fegen = | Gicton

v x| ?|
Fig. 31
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Step 14.

Step 15.

Step 16.

Step 17.

Step 18.
Step 19.

Step 20.

Step 21.

Step 22.
Step 23.

Step 24.

Step 25.

Step 26.

Set Maximum stepdown: 4 Fig. 32

Click the Total tolerance button,

Fig. 32.

Set the 3 sliders

to:  Fig. 33

Normal - NC program length
Good - Surface quality
Normal - Calculation time

Click to place check in all Create Arcs
checkboxes, Fig.

33.

Y

Click OK

Click Cut depths button. Fig. 32

Set Adjustment to top cut 6 and click OK

oA

Fig. 34

Click the Pocket parameters tab at the top of the cu

dialog box, Fig. 35.

Set Cutting method: Parallel Spiral

Set Stepover percentage: 55

Uncheck: Finish

A

Click OK

Click OK to warning of large amount

of material.

Cut Depths

~ Absolute depths

Miiroum depth
W aimum depth

= | tutordetest Hats [when prasessing)|

Detect fats
SElEct depifs
Clear depitis

I | Adjust for stock toeave ondive suifaces

£ Absolute

-70.0

-50.0

j'

& Inciemental

~Incremental depths

[~ Keep top cut at max. stepdown

IE—
™ Auto-detect flats [when processing)
Detect flats l—_l
Critical depths...
Clgar depths

[Mate: diive stock is included in adjustment.)

Adiustment to top cut

Adiustment to other cuts

Surface Rough Pocket x|

Toclpath parameters | Surface parameters  Rough parameters | Eocket parameters |

Entry nplb
Total alerance. |s

| Erw-ter |
Masitnum stepdowr:

|u 025

|4~
' Climb " Conventional —‘

™ Use entry point
™ Plunge outside containment boundarny

I™ &lign plunge entries for start holes

- Facing Cutdepths.. | Gap settings Advanced settings

v x| ?]

Fig. 32
ﬂ

~ My preferences are:
[ [-sher ~Best
~Homal ~EBietter
-Long s — -Ennd‘
[

- Minimal

I - Nomal
T [E

NC program Suiface qualiy Calculation
length Toolpath smoathness) time
- Tolerances Distribution
Line/Ac Fiter Smoothing Total
tolerance tolerance tolerance tolerance
0.0125 + |umzﬁ + |uu = 0.025
50.0% — | | sz |— o0z 100%

Fig. 35

¥ Linesaic Fitering Settings —————————————
[V Create aics in XY gt Qe way fitering
V' Create arcs in %2 ‘
I Treate arcs in YZ§
Mirioum arc radius o1

 Ise maximal tolerance value for both

Smoothing Settings ——————————

™| Wse Fived Seament Lenath
05

I Ghift points randbmiyialong toolpath

Seament Lenath

Mawimum are radius I irimizz number of points

™| Present arcs as line segments

€ Tighten Line filtering tolerance

" Tighten &ic filtering tolerance

0.000625 '— 5072

Fig. 33

Surface Rough Pocket x|

Taolpath parameters | Surface parameters | Rough parameters  Packet Daramelersl‘

v Fough

Cuting method  Parallel Spiral
Zigzag Constant |2 Il Spiral,

Owerlap Spiral wn Camers
4

Stepover percentage:  [55.0
N
0.0

ﬂ

One'way Mol

m

Higf Speed

High Speed  True Spiral

I~ | Witinize tool bl
& of diam. £ of flat

Stepaver distance: ¥ Spiral inside to outsids

Roughing angle: I™| Us= quick zigeag

™ Finich DOveride Feed Speed

I Fesdrate oo
Passes Spacing Springpasses.  Cutler compensation
|1 |1 0 0 computer = = Spindlsspeed) [0

¥ irfsh cortainment boundar ) O |

Relative to Tip =

v x| 2]

Fig.

34

v x| ?]

Fig. 35
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I. Finish Parallel Toolpath.

Step 1. Use Alt-T to turn off toolpath display.
Step 2. Click Toolpaths Menu > Surface Finish > Parallel.
Step 3. Click Activate J al. | onp. | [In -] @ ﬁ 7
solid selection . N N
Fig. 36
button W in the N
Solids selection ribbon
bar and click Select
face a and unselect
others, Fig. 36.
Step 4. Click all the surfaces
inside the wheel cutout.
The edges will high-
light when selected,
Fig. 37. Use Altkey 5 .
and Down arrow key Fig. 37 Fig. 38
to rotate view to select all surfaces, Fig. 38.
x x|
Step 5. Press ENTER to accept solid selection and ™ | ® | 6 | [
press ENTER again to accept Drive surfaces. 0 cofe| 5 | ~
Shaw. |
Step 6. Click Containment Select button, Fig. 39. i
o |
Step 7. Click the Seolids button ﬂ in the Chain- S
ing dialog box, Fig. 40. ( o _lxv‘ % |
' "Emtry paitt h @
Step 8. Turn off Face button and keep Loop 2 |
button @ on (depressed) in the Chaining Fig. 39
. [v]1 2|
dialog box, Fig. 40.
Fig. 40
Step 9. Click an edge of the wheel cutout, Fig. 41. The
edges of the bottom body face and the wheel cutout should
be selected. If the wrong edges are selected, click Other
face in Pick Reference Face dialog box, Fig. 42. Click the
OK button | & |in the Pick Refer- x
ence Face dialog box. Otherfoce
] 2|
Step 10. Click the OK button V’ in the Fig. 42 Fig. 41
Chaining dialog box.
Step 11. Click the OK button V’( in the Toolpath/surface selection dialog box.

Mastercam X4 CO2 CARBODY TOOLPATHS Page 4-8
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Surface Finish Parallel

J. Set Finish Parallel Params.
Step 1. Set Feed Rate: 120 and
Plunge Rate: 60 Fig. 43.

Click the Surface Parameters tab at
the top of the dialog box, Fig. 43.

Step 2.

Step 3. Uncheck Clearance, Fig. 44.

Step 4. Uncheck Retract, Fig. 44.

Step 5. Set Feed plane: 0 and click Absolute.

Toalpath parameters | Surface parameters | Finish parallel parameters |

|3 [ ToolName [ Dia. | CN@Pad. [ Length | Taol name: | 6. BALL ENDMILL
w 14 4 DRILL 40 on 50.0
@ 20 GEBAL. 60 0 510 Teol #: [240 Len offset: |0
Head # Dia. offsat: |0
Tool dia Comer radius: [3.0
Coolant... Spindle direction: [Cwd =
Feed rate: |120.0 Spindle speed: [ 3500
Flunge rate: [500 s Fietiact ate: 1432157
™ Faorce tool chan& [¥ Rapid istiact
4| | +| Comment
Right-click for options =
Select ibrary tool. I Todfter | =
s Corols (Deraub i) Misc vales... | | Tooldsplers | T Fefpint |
I~ Tobatch Home pos.. | ™ Aoen .| Plares.. | Canned st

v x| 2]

Click the Finish Parallel Parameters
tab at the top of the dialog box, Fig. 44.

Step 6.

Step 7. Set Max Stepover: 1  Fig. 45

Step 8. Set Machining angle: 0

Step 9. Click Gap settings button. Fig. 45

Step 10. Under Motion, select Follow

surface(s), Fig. 46

Step 11. Check Optimize cut order and click

oK | & | Fig. 46.

Surface Finish Parallel

Fig. 43

N

! nerzmental

X

Toolpath parameters  Surface parameters | Firish parallel parameters |

Clearance,.. Tip comp Tip

2 U]
k|

Stock toleave [00 o
endive

Stock toleave [00 m
on check

Tool containment———————————|
Compensate to: m

© Inside @ Center ¢ Oulside
I Addiiond offset [0.0

Pisolute
l7 e clesrance orlp at the
stert and end of operation

~Hetla:t .

Bisolute: (% Inoremental

Eeed plane... | [0
& pbsolte 2™ \nclems
I Topal stucl&ldﬂ

=) Absoiiite

;q

AL

€ niemental

I

Begen

Ditection,

v x| 2]

Step 12.

Step 13.

Surface Finish Parallel

Step 14. Select Skip hidden face test for

solid bodies

(Gap settings x|

and click OK o Catraratos [y ] Mty
= angle
- Giap size
thce’ £ Distance [~ Use approsimate start point
. & % of stepover 3000
Fig. 47.
~Motion ¢ Gap size, keep tool dawn—————————
Advanced settings x| Follow suface(s)
™ Use plungs, le&a ingap
Reset
I¥ Check gap mation for gouge
At suface (solid face) edge, rolltook—————————— Mation » Gap sizn, efiact
© hutematicaly (based on geametiy) |]- Check retiact motion for gouge
B O e s e | [BEstits Gap setings | Advarced settings |

£ Over all edges

~

~ Sharp comer tolerance [at sufacs/face edas)

© Distance [oz
1000

[V Optimize cut order

™ Plunge into previod i8a

™ Follow containment boundary at gap

e
—

& % of cut tolerance

Tangential arc radius

Tangential arc angle:

Click Advanced settings button, Fig. 45.

Fig. 44

Select Only between surfaces (solid faces), Fig. 47.

Toolpath paramelersl Surface parameters  Finish parallel parameters |

Total folerance... | |0.025 Max. stepover.. |
0.0 .

[ 5kip hidden face test for salid badies
I¥# Check for intenal sharp comer ~ |D|J—

Tangential ine lenath

v x| ?]

v %] 2]

v x| 2]

Fig. 47

Fig. 46

Fig. 45
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K. Verify Wheel Cutout. Gparaions Mansge: o =

Tookaths | solids | art |

Step 1. Change to Isometric View. Use @ or % SR |? Kl m ] »l
(L

Alt-7. BER|lval WX b4
= EE Machine Group-1 [ Display control &
. --_|],|_ Propetties - Machine definition cre Merves/step: 1
L2 Toalpath Group-
Step 2. In the Toolpaths Manager, click the 58 oot o s
BOTTOM WHEEL CUTOUTS ERAFECTTOM WHEEL CLITOLITS S
EE,‘? 4 - Surface Rough Pocket - [V Speed —— Ouality

Toolpath group to select both cutout L | B =

H - €
@ #240 - ME.00 ENDMILL2 ¢ ¥ Update after each toolpath

.
toolpaths, Fig. 48. =g

o= Toolpath - 17.0K - BODY.I
5 - Surface Finish Parallel - [Ww
D Parameters ™ Stop on colision
#240 - M&.00 EMDMILLZ ¢

~ Stop options

Step 3. Click Verify o in the Toolpaths Man-

™ Stop on tool change
Geometry -

. i B Toolpath - 114.3K - [ Stop after each operation
ager’ Flg. 49 »%’ Taolpath - 114.3K - BODY Stop aft h operal
Fig. 48 [ Werbose
3 o] 4] wl 3 e

Step 4. Click Machine quickly ..g' in Verify
dialog box, Fig. 49.

1 =]

- o

Operation #: 5
Step 5. Turn on (button depressed) Simulate ket S see fneh Parle
l Toal label: B. BALL ENDMILL
too . s
v | | 2|
Step 6. Click the Play ’ in the Verify dia- . -
log box to start the machining. Fig. 50 Fig. 49
Step 7. Click OK q” to close Verify dialog box.
L. Copy Wheel Cutout Toolpaths for Front Cutout.
Step 1 Right Cllck BOTTOM WHEEL Operations Manager - X Operations Manager v X
CUTOUTS Toolpath group in the Toobaths | sods | art | Todlpaths | soics | at |
Ops Manager and click Copy from the % i EPoL P G i EDo1l| P
menu, Fig. 51 AERlvabG 2R Ax@|lvalb (X%
’ ’ ’ B B8 Machine Group-1 Bl B8 Machine Group-1
- -_|O],C|_‘ Properties - Machine definition cre ---jo% Properties - Machine definition cre
Step 2. Right click BOTTOM WHEEL CUT- || & N Sl
OUTS again and click Paste. "O-O AN e

Lathe toolpaths
< ifire Eoolpaths
Router toolzaths

= D Parameters

- ¥ #240 - MA.00 ENDMILLZ ¢
(- [§] Geometry -

B8 Tonlpath - 17.0K - BODY |
E-ES 5 - Surface Finish Parallel - [
= D Parameters

- ¥ #240 - MA.00 ENDMILLZ ¢
(- [§] Geometry -

- BE Tonlpath - 114.3K - BODY
[=Brardt - Surface Rough Pocket - [
| Parameters

- ¥ #240 - MA.00 ENDMILLZ ¢
(1-[§l Geometry

- BE Tonipath - 1Ny - BODY .|
BB 7 - Surfare Finish Parallel - [
= D Parameters

- ¥ #240 - MA.00 ENDMILLZ ¢
(- [§] Geometry -

- BE Tonlpath - 114.3K - BODY

Edit selected aperations

| v v or v

M. Select Geometry for Front
Wheel Cutout.

Step 1. Zoom-in on the front
wheel cutout. Use F1
and make a zoom win-
dow, Fig. 53.

GEroups

T

Step 2. Expand (click +) 6 Sur-
face Rough Pocket and
click Geometry, Fig. 52.

" Fig. 52
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Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

Step 12.

Step 13.

Step 14.

Click Deselect All Drive button, Fig. 54.

e 11 %I ®~

Click Select Drive button, Fig. 54. o oo ® |

Show... |
Click Activate solid selection button W in the Solids selection rib- ’ChackT | @ |

bon bar and click Select face a , Fig. 55. Show

Click all the surfaces inside the front wheel cutout. The edges will [ n b | o] ‘
highlight when selected, Fig. 56. Use Alt key and arrow right key to F"W =T | ® |
rotate view to select all surfaces, Fig. 57.

-~ v | 2]
Press ENTER to accept solid - w Ii D Fig. 54
selection and press ENTER again Fig. 55
to accept Drive surfaces.
Click Deselect Containment but-
ton, Fig. 58.
Click Containment Select button,
Fig. 58.
Click the Solids button
the Chaining dialog box, Fig. 59 Flg 56 = =
i o my o B 5 @ | @—~
Turn off Face button and keep Loop o cenfie.| 0
button g on in the Chaining dialog box, =~ = o ['!‘l~
Fig. 59. m Bk 7] @ | |
st A [\ Turn off
Click an edge of the wheel cutout, Fig. 60. The o | —
edges of the bottom body face and the wheel & _%."%EQ\ |
cutout should be selected. If the wrong edges F”‘” T |
are selected, click Other face in Pick Reference 4! »
Face dialog box, Fig. 61. Click the OK button V] 2] A ]
V" in the Pick Reference Face dialog box. Fig. 58 _? |

Fig. 59

Click the OK button V’ in the Chaining dialog
box.

Click the OK button V’ in the Toolpath/surface
selection dialog box.

X
Ot e |
] 2|
Fig. 61 Fig. 60
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Step 15. In the Toolpaths Manager, expand 7 Surface Finish Parallel and

click Geometry, Fig. 62.

Step 16. Repeat the previous Steps 3 -14 to select Drive faces and Con-

Step 17. In the Ops Manager, click Regenerate all dirty operations

tainment chain.

Fig. 62.

N. Display Left Cut Level.

Step 1.
Step 2.

Step 3.

Change to Isometric View. Use

W)

&

or Alt-7.

Display Level Manager. Use Alt-Z.

In the Visible column, click to place a X in
LEFT CUT surface level to make Level vis-

ible. Click OK, Fig. 63.

O. Set WCS to LEFT CUT.
Click WCS in the Status Bar at the bottom of

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

the screen and View Manager.

Operations Manager - X
Todlpaths | saids | art |

% RIS ® ot P
=[E|w FxO

Bl B8 Machine Group-1
j]j_ Properties - Machine definition cre
---88 Toolpath Group-1
E-28 FEM Dril
B8 BOTTOM WHEEL CLTOUTS
B 4 - Surface Rough Pocket - [
{:l 5 - Surface Finish Parallel - ['W
urface Rough Pocket - [
) Parameters
¥ #240 - MA.00 ENDMILLZ ¢
Geametry -
Toolpath - 17.0K - BODY |
{= 7 - Surface Finish Parallel - ['
: D Parameters
¥ #240 - MA.00 ENDMILLZ ¢

Click the LEFT CUT view from the list of views in the View Manager, Fig. 64.

Click the Set All| = | but-
ton, Fig. 64 and click OK

oA

Change to the Isometric View

Check the origin. Use F9 to
show and hide axes.

x|
Mumber | Wisible | [ amne | # Enfities | Level Set
1 b SOLID 1
2 b3 WIREFRAME 15
N LEFTcor i [ |
4 bS CHECK. 2
4] I
rMain Level | rEsl Levels |
Fig. 63
i

I™ Display only views associated with the selected view

Update araphics wiew when
[ | Nar‘?BDF' [clr] Iil ot | T WS changes
Copy | FROMNT ®
BACK X N ) »
Set current view and origin
Relative... | BOTTOM S
RIGHT SIDE X &l ¥ |
Geometry... | LEFT SIDE # |
150 * -
Solid Face | + BOTTOM CUT % _|® _@
SN S
Check. D"SElsl RIGHT CUT 4 r~ Origin [in view coordinates]———
¥ Enable origin
4| |
%[00 ks
[~ Attributes
' [0
Wrk Offset # ] Bet urique. o 1 [ B 2 | @
Comment
:I I Associative
E
v | %| 2]

Fig. 64
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P. LEFT CUT Body Rough Parallel Toolpath.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Insert another Toolpath
group. To insert group,
right click Machine
Group 1 at the very top of
the Ops Manager and click
Groups > New Toolpath
group, Fig. 65.

Rename the new Toolpath
Group to LEFT CUT,
Fig. 66.

Operations Manager - X

Toclpaths | soids | art |

e hikSE@ck| P

BERDvab XS

. Mill toolpaths
Lathe toclpaths
‘wiite bonlpaths
Fouter toolpaths

-5 FEM Dri
B-28 BOTTOl
=57 4-
m G
B8 6 -
Y
o
Easte
Delete

Fig. 65

Edit selected aperations

Click Toolpaths Menu > Surface Rough > Parallel.

¥

Click Boss and OK

, Fig. 67.

Click the left cut surface, Fig. 68.

Click Activate solid selection button

bon bar and click Select body

Click the body solid, Fig. 68. The solid edges will

highlight when selected.

Press ENTER to accept solid selection and press
ENTER again to accept Drive surfaces.

»
e
15
»
[3
L3

MNew Machine group ¥
New Toolpath group

Rename
Delete
Deelete all empty

in the Solids selection rib-

and unselect others, Fig. 69.

Left cut surfs

r-.
[

Operations Manager v X

Toolpaths |Sohds |F\rt |
WU HhN ISP
ZR|wralh £ |x%§

Bl B8 Machine Group-1
j]j_ Properties - Machine definition cre
---88 Toolpath Group-1
E-28 FEM Dril
B85 BOTTOM WHEEL CLTOUTS
BI-£] 4 - Surface Rough Pocket - [
@I 5 - Surface Finish Parallel - [\
Em 6 - Surface Rough Pocket - [
D Parameters
¥ #240 - MA.00 ENDMILLZ ¢
Geomekry -
® Toolpath - 12.6K - BODY |
% 7 - surface Finish Parallel - [
Parameters
¥ #240 - MA.00 ENDMILLZ ¢
Geametry -
2= Toolpath - 84.9K - BODY |
-8 LEFT |

Fig. 66

select Boss/Cavity x|
& Boss
[ Cavit}s

" Undefined

/] % |
Fig. 67

Body solid

Fig. 68

-
g @ Ii

Fig. 69
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Step 9.

Step 10.

Step 11.

Step 12.

Step 13.

Step 14.

Step 15.

Step 16.

Step 17.

Step 18.

Step 1.
Step 2.

Step 3.

Click Check Select button, Fig. 70.

Click Activate solid selection button in
the Solids selection ribbon bar and click Select

body |Ef|, Fig. 72.

Click check block, Fig. 73.

Press ENTER to accept solid selection and
press ENTER again to accept Check surfaces.

Click Containment Select button, Fig. 70.

Click the Wireframe button in the Chaining dialog box,

Fig. 71.

Click the C-plane in the Chaining dialog box,
Fig. 71.

Click the Chain button in the Chain-

ing dialog box, Fig. 71.

Click a line of the side rectangle bounding
box. The left side rectangle should be select-

1| I £ chaining x|
T 4y Lk ) I @ @
(0] CAD file..| (0§
Show...
~ Check [D]_k | @
Show... Check
~ Cantainmenl |
Lerh 4‘ froe 1| et
- A s Contalnment
_|A| B
Q@ | ==
v 7] 208 1|
Fig. 70 g
v | 2|
Fig. 71
SO g @ l_

Fig. 72

Containment
hain

ed, Fig. 73. Click the OK button| & |in the
Chaining dialog box.
Check blockK
Click the OK button V/ in the Toolpath/
surface selection dialog box.
Fig. 73
Ql set TOOI and Params- Surface Rough Parallel x|
Set Feed rate: 120  Fig. 74. Tm‘ﬂathnafame'mISmfacenaramererwsmnavauewpavamerevsl
|€’ [ Tool Name [ Dia (W [ Lenath | Taolname: | 6. BALL ENDMILL
Lomesono N
Set Plunge Rate: 60 y Hestt [T o
Tool dia: IEU— l—
Click the Surface parameters tab at
the top of the dialog box, Fig. 74. - m~ . dl:;D_j
Plungs rate: |60.0 Retract rate: |1.492187
I Force tool cha ~ ¥ Riapid retract
4] | »|  Commen 1
Right-click for ;I
Select lbrary tool... T Tediie | =
s Corcs (Detaut )| s | I | Tooldipley. | 1| Fefport. |
™ Tobatch Homepos.. | [ | Actayeis. | Planes. | Canned test |
Fig. 74
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Step 4.
Step 5.
Step 6.
Step 7.

Step 8.

Step 9.

Step 10.
Step 11.

Step 12.

Step 13.

Step 14.

Step 15.

Step 16.

Step 17.

Step 18.

Uncheck Retract, Fig. 75.

Set Feed plane: 0 and click Absolute.
Set Stock to leave on drive: 1

Set Stock to leave on check: .5

Click the Rough parameters tab at the
top of the dialog box, Fig. 75.

Set Max Stepover: 4  Fig. 76
Set Cutting method: Zigzag
Set Maximum stepdown: 5

Check Allow multiple plunges along
cut.

Check Allow negative Z motion
along surface.

Check Allow positive Z motion
along surface.

Click the Total tolerance button,
Fig. 76.

Set the 3 sliders to:  Fig. 77
Normal - NC program length
Good - Surface quality
Normal - Calculation time

Click OK

Y

Surface Raugh Parallel

Toolpath parameters  Surfacs parameters | Rouigh parallel parameters |

r.:._||m.

& Absolute

[¥ | Use clearance anlyat the
start end end of operation

oL 0

0 y.olute

£ [rcremental

& [roremental

Feedplane.. | [00

@ Absohite

;q

AL

" Incremental

I | Topcfstack..| (130

& Ahsolute

Fegen r

 Inciemental

Difection..

b

Stock to leave
on drive

1.0 43)
Stock toleave l__5 s 6
on check &

Tool containment————————
Compensate to; {1
€ Inside = Center ¢ Oubside

I~ Addtionalaffset |00

Tip comp

Fig. 75

Surface Rough Parallel

Toolpath parameters | Suiface parameters - Fough parallel parameters |

_Totaltolrance, J 0.025 Mar. stepover..| [4
Culting methon g Zigzag Wi |F~

angle
Max stepdoun: 5.0
Plunge control ~
& dllow multiple plungss slong cut

® B
€ Cutfrom boh sides ‘

™ Uss approximate start point

¥ Alow negative Z mation along surface
¥ Allow positive Z mation along surface ~

Click to place check in all Create Arcs checkboxes.

Cut depths... Gap settings... | Advanced settings.
Y| x| 2]
.
Fig. 76
«

[~ My preferences are:

[ [-sher -Best -~ Minimal
- Nnrmal - Bietter - Normal
~Long _, Euud T Exlende&
NC proaram Sutace quality Calculation
length [Toolpath smuulhness] ime
- Tolerances Distibution
Cut Lineé&rcFiter  Smosthing Total
tolerance tolerance tolerance tolerance
0.0125 + |u.m 25 + |0.0 = 0.025
50.0% — | moz  f— ooz 1003

¥ Linetuc Fitering Settings
¥ Creats arcs in 3 g Ot way filtering
¥ Creats arcs in %@ ~
W i §
Minimum arc radius a

1000.0

% Use maximal talerance valus for both

Maximum arc radius

£ Tighten Line filtering tolerance

£ Tighten Arc fitering tolerance:

0.000625 e

Smoothing Settings

I= | Use Fired Seament Lenath

T

I | Shift pomts randamly along faglath

Segment Length

I Wirimize rumber of points

™| Present arcs a5 line seqments

v x| 7]

Fig.

77
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Step 19.

Step 20.

Step 21.

Step 22.

Step 23.

Step 24.
Step 25.

Step 26.

Step 27.

Click Cut depths button, Fig. 78.

Set Adjustment to top cut 6 and
click OK| & | Fig. 79

Click Gap settings button. Fig. 78

Under Motion, select Follow surfac-
es, Fig. 80.

Check Optimize cut order and click
oK| & | Fig. 80.

Click Advanced settings button, Fig. 78.

Select Only between surface(s), Fig. 81.

Check Skip hidden face test for solid bodies,

oA

Fig. 81 and click OK

¥

Click OK

R. Finish Blend Toolpath.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Use Alt-T to turn off toolpath display.

Click Toolpaths Menu > Surface Finish >
Blend.

Click the Left cut surface, Fig. 82.

Click Activate solid selection button

and click Select body
others, Fig. 83.

in the Solids selection ribbon bar

and unselect

Click the body solid, Fig. 82.
The solid edges will highlight
when selected.

Press ENTER twice to accept
surface and solid selection as
drives surfaces.

Surface Raugh Parallel

Toolpath parameters | Surface parameters  Rough parallel parameters |

Total olerance... | [0.025 Mae stepover | [#0
Cutting methad | Zigeag - Machining 00

angle
5.0

Ma stapdovn

Plunge control

 Allow multiple plunges along cut
€ Cuk from one side

' Cut from bath sides

I™ Use approsimate start point
[ llow negal jon along surface
¥ Allow positive Z mation slong surfac

Cutgepthe. | Giap setiings... | sdvanced seting:

sl

s I

~

v x| ?]

Fig. 78

Cut Depths
" Absolute & Inciemental
- Absolute depths - Incremental depths
Wirimun depts -34.0 Adiustment to top cut
I agimum degth -44.0 Adjustment to other cuts

Detect fats Detect fiats

j'

-
~

jv

Selectdenths,.
(lear depths

I | Adjust for stock toeave ondive suifaces

Cpitical deptfs. .
[Eleandepths

[Mate: diive stock is included in adjustment.)

Relative to Tip =

v x| 2]

Fig. 79

Gap settings x|

[ Gap size
" Distance

% % of stepover

3000
~ Mation < Gap size, kesp tool down
Fallow sutacels)
l' Use plunge, rebe in gap
[¥ Check gap metion for gouge
Motion > Gap size, retract
’V [¥ Check retract molion for gouge
[¥ Optimize cut order

™ Plunge into previou®) rea

™ Fallow containment boundam at gap
0.0

Tangential aic radius:

Tangential aic angle:

Tangentisl ine length: [ps
v | | 2

Advanced settings

x

Beset

- &t surfacs [zolid face) edge, 1ol ool
" Automatically [based on geometry]

1% Onlp between sufaces (solid faces)
' Dver all edaes ~

[~ Shaip comer tolerance (at surface/face edge]
" Distance

% of cut tolerance

[¥ Skip hidden face test for solid bodies
IV Check for intemal sharp comer ~

| %] 2|

Fig. 80

Body solid

Fig. 81

-~
Ws @

Fig. 83
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Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

Step 12.

Step 13.

Step 14.

Step 15.

Step 16.
Step 17.

Step 18.

Click Check Select button, Fig. 84. zl x

—Dlive—
TR (5] I H O
Click Activate solid selection button w in o coe| 0B
the Solids selection ribbon bar and click Select Show..

body |Ef|, Fig. 85.

Click check block solid, Fig. 86.

o | o o 51| e

Press ENTER twice to accept solid selection as =
check surfaces. ( b ® | ‘ | B
v ~ Blend 2] &4
Click Blend Select button, Fig. 84. — ML [1d|
| 2]

Fig. 87

Click the Single button / in the 5
Chaining dialog box, Fig. 87.

Click Chain 1, bottom left line on
the bounding box and Chain 2, top J
left line on the bounding box, Fig. Chain 27
86. If the chaining directions arrows
are not pointing in the same direc-

tion - click Reverse 4% .

Click OK | & |in the Chaining
dialog box, Fig. 87.

‘ain 1

Click the OK button| & |in the

x|
. . Toolpath parameters | Suf; ters | Einish blend t
Toolpath/surface selection dialog box. ! e pencen]
B [ Tool Name [ Dia ad [ Lengih [ Taol name: | 6. BALL ENDMILL
14 4 DRILL 40 on 50.0
$ 240 GEAL. B0 30 500 Teol #: [240 Len. olfsst

Set Feed Rate: 120 Fig. 88. T P
Todldia [F0 Comenradis: [B0
:['

5
Coolant... Spindle dirsction: |Ciw
Feed rate; [120.0 Spindle speed; | 3500

Set Plunge Rate: 60 Fig. 88.

Click the Surface parameters tab at 'y "
. ™ Fuorce tool change: [¥ Rapid istiact
the top of the dialog box.
4] | [»|  Comment t
Right-clck far aptions =
Select ibrary tool. I Todfter | =
s Corols (Deraub i) Misc vales... | | Tooldsplers | T Fefpint |
I~ Tobatch Home pos.. | ™Aooy | Flanes. | Canned st
v x| 2]
Fig. 88
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Step 19.
Step 20.
Step 21.
Step 22.

Step 23.

Step 24.
Step 25.

Step 26.

Step 27.

Step 28.

Step 29.

Step 30.

Step 31.

Step 32.

Step 33.

Step 34.

Step 35.

Uncheck Clearance, Fig. 89.
Uncheck Retract.

Set Feed plane: 0 and click Absolute.
Set Stock to leave on check: .2

Click the Finish blend parameters tab
at the top of the dialog box, Fig. 89.

Set Maximum Stepover: 1 Fig. 90.

Click the Total tolerance button.

Set the 3 sliders to:  Fig. 91
Normal - NC program length
Good - Surface quality

Normal - Calculation time

Check to place check in all Create Arcs
checkboxes, Fig. 91.

Y

Click OK

Surface Finish Blend x|
Toolpath parameters  Surfacs parameters | Firish blend parameters
1| Glemarce | [0 T comp e =
@ fbsolute £ Inciemental
I sz clearanceionlyiat the il
start end end of operation Stock (o leavs
00 43)
5 o on diive
&I Stockoleave [ (6]
C\Pralute ) nciemental on check s
l_ Feed plane. 0.0 T ool containment
Compensate o )
o » &
— T Coinside & Conter  Oubside
r @ 00 = Addtional offset. (00
& Absoluter € noremental
Fegen, I~ | Ditectior..
Fig. 89
ig.
Surface Finish Blend x|

Toolpath parameters | Suiface parameters  Finish blend parameters |

Totaltolerance |
M. stepover

Cutting methad:

 Actoss
2D

Refine Toolpath x|

s
=

= Along
& D

Elend

B [t | [Eepestities @/am@d =i |~

Fig. 90
[Gapsettings x|

My ae Reset
 Gapsize
. . - Short -Best - Minimal " Distance 25
Click Gap settings but- ' Ry i s
. a d T’ o & % of tool diameter 3000
ton Fig 90 ong _, oo wended
’ * : A Stz i (Eolulen [~ Motion < Gap size, kesp tool down
length Toolpath smwthness time
Follow sulscels -
. N L I_Llsep\ur\ge,relr&[emgap w
Under Motion, select Fol- | aeesprsin ¥ Chockgop oo g
. Cut Lineddre Filk Smoothi Total
low surface(s), Fig. 92.
[¥ Check retract motion for gouge
00125 + [o01zs + [oo = 0,025

Check Optimize cut or-

™| Blunae ifito previo?s Ngiy =)

¥ Line/Arc Filtering Settings

der and click OK Vf I
Fig. 92.

Click Advanced settings
button, Fig. 90.

Maximum arc radius

Select Only between

0.000625

[¥ Create arcs inr g One way filtering
[V Create arcs in %2 s
¥ Create arcs inY2 §

Minimum arc radius i

& Use maximal tolerance value for both
" Tighten Line filtering tolerance

" Tighten Arc fikering tolerance

J—su

Smoothing Settings

I | Use Fired Seamert Length
Seament Length
I St points randanly along taolpath

I | Wiiee rumben of points

™| Present ares as line seaments

™| Follaw eantinment bourdan &t gap

Tangential aic radius:

Tangential aic angle: L0

—

177

Tangential line lsngth:

v %] ?

x

Fig. 92

Advanced settings x|

Reset
v | ®| 2|

[~ &t surface [solid face) edge, roll tocl

surfaces, Fig. 93.

" Automatically (based on geometry]

Check Skip hidden face test for solid bodies and click OK

oA

Click OK

, Fig. 93.

¥

Mastercam X4 CO2 CARBODY TOOLPATHS

Fig. 91

(& Drly betwesn sufaces [solid faces)
" Over all edges ~
~ Sharp corner tolerancs [at suface/face edgs)

 Distance [pzs
100.0

I¥ Skip hidden face test for solid bodiss
[¥ Check for intemal sharp comer ‘

v x| 2]

& % of cut tolerance

Fig. 93
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S. Verify Left Cut.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

In the Toolpaths Manager, click the LEFT
CUT Toolpath group to select both toolpaths,

Fig. 94.

Click Verify

Fig. 94.

Click Machine quickly
box, Fig.

95.

in the Toolpaths Manager,

in Verify dialog

Turn on (button depressed) Simulate tool III

Click the Play
the Verify dialog box to
start the machining.

Click OK
Verify dia

4

n

v" to close

og box.

T. Change to RIGHT CUT WCS.
Click WCS in the Status Bar

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

at the bottom of the screen and

View Manager.

Click the RIGHT CUT view

from the

list of views in the

View Manager, Fig. 97.

Click the Set All
.97 and click OK

ton, Fi

oA

but-

Change to the Isometric View.

Use

E|

Check the origin. Use F9 to show and hide axes.

Operations Manager * X

Toolpaths | salids | art |

S ASART 1=

B EE valh SO

=] EE Machine Group-1
_|]_|_ Properties - Machine definition cre
E----88 Toolpath Group-1
E-58 FEM Dril
E-2S BOTTOM WHEEL CUTOUTS
=88
E-EEF & - Sul N@pough Parallel - [t
0] Parameters
; #240 - 16,00 ENDMILLE ©
+ Geometry -
B Toolpath - 149,7K - BODY
= 9 - Surface Finish Blend - (W
; Parameters
; - #240 - M6.00 ENDMILLE ©
Geometry -

L B8 Toolpath - 478.5€ - BODY

" Fig. 94

»| m
LN s

r Dlsplay control

x|

Moveststep: 1
Movesdefrash:

v Update after sach toolpath

- Stop options
[~ Stop on collision
[~ Stop on kool change
[ Stop after sach operation

[ ‘erbose

Operation #: 5

Toolpath: Surface Finish Parallel

Tool #: 240
o Tool label: 6 BALL ENDMILL
P
Fig. 96 Fig. 95
¥iew Manager x|
I Display only views associated with the selected view
h Nams I C I | D I Wolf | r Update graphics wiew when
—I TP P WS changes
Copy | FROMT ks
BACK ® s
et curent view and oangin
Relative... | BOTTOM ®
RIGHT SIDE * |
Geomety... | LEFT SIDE o |
150 = -
Solid Face... |  BOTTOM CUT = — ©
" LEFT CUT X :
Check ullsalsl G N | Crigin i view coordinates)
¥ Enable origin
4| |
b3 |D
- Attributes
Y 38 ]

Comment

“wiork Dffset #|-1 Get unique.

Color IF I_ EI

ZW~ _I

Bl
Bl

v x| ?]

Save your drawing. Use Alt-F S.

Fig. 97
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U. Mirror LEFT CUT to RIGHT CUT Body Toolpaths.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

Insert another TOOlpath Operations Manager - ¥

Toolpaths | soics | art |

group. To insert group,

v HhikED ot R P

right click Machine
Group 1 at the very top of

the Ops Manager and click Al Prod

Toolpat Lathe toolpaths

Groups > New Toolpath
group, Fig. 98.

Rename the new Toolpath
Group to RIGHT CUT,
Fig. 99.

Click Toolpaths Menu >
Transform.

Under Type, select Mirror, Fig. 100.

Under Method, select Tool plane
and click OK to message.

Under Source operations select
LEFT CUT toolpath group.

Click the Mirror tab at the top of
the dialog box, Fig. 100.

Under Mirror method, select X-
axis, Fig. 101.

Select the Mirror view Select entity

button [% , Fig. 101.

Select TOP in the View Selection
dialog box, Fig. 102 and click OK

oA

Click OK q/ in the Transform
Operation Params dialog box.
ﬂ

Qrigin (in view coordinates|

FRONT
BACK

=070 20
=070 20

BOTTOM =070 20
RIGHT 5IDE =070 20
LEFT SIDE =070 20
150 =00 20
BOTTOM CUT E0.v0 270,
LEFT CUT 0,738 234
RIGHT CUT H0.v-38. 234

Fig. 102
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" Mill toolpaths
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Router toolpaths
Edit selected operations

Cut
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Delete
Undelete
Unida

e

Expand
Collapse

Fig. 98

Transform Operation Parameters

Type and Methods | Transiate | Flotate | Minar '§
- Souceoperlion
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Toolpath group

Rename
Delete
Delete all empty

Operations Manager v X

Toolpaths |SD|\d5 I Art I

vk Hh% ED o1 P
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Bl 88 Machine Group-1
111 Properties - Machine definition cre
88 Toolpath Group-1
2% FBM Dril
2% BOTTOM WHEEL CLITOLITS
-2 LEFT cuT
BB 8 - Surface Rough Parallel - [
¢ ) Parameters
§LW #240 - M6.00 ENDMILLZ §
Geometry -
¢ L BE Toolpath - 149.7K - BODY
BB 9 - Surface Finish Blend - [WC
0] Parameters
LW #240 - M6.00 ENDMILLZ ¢
Geometry -

o]

[

L B2 Taolpath - 478.4K - BODY
-8 r1GHT cuTl ‘

Fig. 99
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" Dperation order

™ Creats new operations and geometry
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o 0ff

" Maintain source operation's
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V. verify RIGHT CUT. Dperations Manager _—

\l'erify =

Step 1. In the Toolpaths Manager, RIGHT CUT LR e P

. | % W ERlo | 2
Toolpath group to select both mirrored

2| vah SOXQ
toolpaths, Fig. 103.

=] Ej Machine Group-1
E-1l1 Properties - Machine definition cre
28 Toolpath @roup-1

-2 FBM Drill
. . : -2 BOTTOM WHEEL CUTOUTS
Step 2. Click Verify 0 in the Toolpaths Manager, £-8% LEFT Ut
. B & - Surface Rough Parallel - [
Flg. 1 04 . Parameters

#240 - M6,00 ENDMILLE =
GEomELry -
8 Toolpath - 149.7K - BODY
- surface Finish Blend - ['WC
Parameters
#240 - M6,00 ENDMILLE =
GEomELry -
8 Toolpath - 478.4K - BODY

Step 3. Click the Play ’ in the Verify dialog box to
start the machining.

RS RIGHT CUT
. . . BT 10 - TraV S by Toolplane -
Step 4. Click OK | & |to close Verify dialog box. i ~ PTarame%s v

2 Toolpath - 589,8K - BODY

Step 5. Save your drawing. Use
Alt-F S.
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Moveststep: I1
Movesdefrash: IT

v Update after sach toolpath

- Stop options

[~ Stop on collision

[~ Stop on kool change

[ Stop after sach operation

[ ‘erbose

Operation #: 5

Toolpath: Surface Finish Parallel
Tool #: 240

Tool label: 6 BALL ENDMILL

=
v| %| 2|
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