Mastercam)!

Chapter 18
Toolpaths for Fuselage

Finish Blend

Airplane

A. Machine Type and Stock Setup.

Step 1. If necessary, open your FUSELAGE file from Chapter 17.
Step 2. If necessary, display Operations Manager. Use Alt-O.
Step 3. In the Operations Manager, if a Machine Group is not displayed, DTEZ,';::: T:;;g:] | 7
Fig. 1, click Machine Type Menu > Mill > Default. G DL EPar| P
. . ) . EMlval $|x%¢
Step 4. Expand Properties (click the +) in the Toolpaths Manager, Fig. 1. | — B e s
= ||:ES = TECHNG DAYINCI 5
Step 5. Click Stock Setup in the Toolpaths Manager, Fig. 1. B Tool settings
Step 6. Click rear left corner of the red part to set it as the
StOCk Origln9 Fig' 2‘ Fies | ToolSettings Stock Setup | Safety Zone | -
Step 7. Click All Entities button in the Stock Setup, Fig. 2. (' ‘
@ Rectangular " Solid M
Step 8. Set Stock Origin coordinates: O —
X tO 0 r-‘m>< iy £z
Y to -.85 7 o o -
Z tO 0, Fig. 2. :-:wm /_,/':I:'\‘_\
Step 9. Click OK ¥ in the Machine Group Properties, e \‘
. .| Click corner to
Fig. 2. move arrow
Select comers. | Boundingbax | 11 siis |
Alsursces | Aisoids | alEmies L Unsslectal |
B. Set WCS to TOP. F e
Step 1. Click WCS in the Status Bar at the bottom of the _ AR NN
screen and Top from the menu. This chang- Fig. 2
es WCS back to original state (Top), Fig. 3. m
f'ﬁ Erant Wes
Step 2. Change to the Isometric View, use @ ) wow Menager

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

Sek WES

Qiriginy el Y, 22,5

Saved| as BOTTONM CT;

THECK

|| attributes |,¢4 v| f— ][] wes

SN

C. Finish Blend Toolpath.
Step 1. Click Toolpaths Menu > Surface Finish > Blend.

A

Step 2. Click OK in the NC name dialog, Fig. 4.

Fi

ig. 3
|
C:vmeamstILLANCY
|FUSELAGE
v | %| 2|
Fig. 4
12/27/10
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Step 3. Click the Top Cut surface, Fig. 5.

Step 4. Click Activate solid selection button w
in the Solids selection ribbon bar and click
Select body . and unselect other but-
tOl’lS, Fig. 6 Top cut s

Step 5. Click the body solid, Fig. 5. The solid
edges will highlight when selected.

Step 6. Press ENTER twice to accept surface and
solid selection as drives

surfaces. 1VTY || DGRBS -@-|| /% |&F-||IHKH
2| e ] o [in -] oo
Step 7. Click Check Select but- JE ] o | Fie. 6 N _|_|er_| 5]
ton, Fig. 7. &
ﬂ 1!
Step 8. Click Activate solid selection button w in o | ® | 8 |
the Solids selection ribbon bar and click Select o o] ® |
body | &, Fig. 6. — e
m L 15
Step 9. Click check block solid, Fig. 8. shew. |¥ Check
_Ec'“a""” n I |
Step 10. Press ENTER twice to accept solid selection as o k| @ | m vt
check surfaces. " Blend 5] @] |
Step 11. Click Blend Select button, Fig. 7. v| B lenld @
Fig. 7
Step 12. Click the Single button / in the Chain- _| ? |
ing dialog box, Fig. 8. Fig. 8

Step 13. Click Chain 1, top back line on the
bounding box and Chain 2, top front
line on the bounding box, Fig. 9. If the
chaining directions arrows are not point-
ing in the same direction - click Reverse Check block

% Chain solid

Step 14. Click OK J in the Chaining dialog
box, Fig. 8.

Step 15. Click the OK button Vf in the
Toolpath/surface selection dialog box, Fig. 7.
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D. Set Tool and Params.

Step 1. Click Select library tool button in the
Surface Finish Blend dialog box,
Fig. 10.

Surface Finish Blend

Tonlpath parameters | Surface parameters | Finish blend parameters |

i [ Tool Name [ Dis. | Cor 128@Penath [_#Fi Taol name: | 1/2 BALL ENDMILL

Tool#: [0
Head# |1_~_

Len. offset: |256
Dia. offset; | 256

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.
Step 8.
Step 9.

Step 10.

Mastercam X4 FUSELAGE TOOLPATHS AIRPLANE

Click the Filter button, Fig. 11.

Click None button under Tool

Types, Fig. 12.

Click Endmill2 Sphere button (sec-
ond button top row), Fig. 12 and click

OK.

Click 252 Endmill2 Sphere .25 and

click OK, Fig. 13.

Back in Toolpath pa-
rameters of Surface
Finish Blend dialog
box,

Set the Tool #: 1

Fig. 10.

Set the Head #: 1
Set the Feed rate: 90

Set the Plunge rate: 45

Click the Surface parameters tab
at the top of the dialog box.

Tool dia: (0.5

Comer radius: |0.25

Coolart.
Feed rate: [30.0 ~
Plungs rate: |45.0

I Force taol chan&

Spindle dicction: [CW +
Spindie speed: [1069
Retract rate: [25.0

¥ Riapid retract

4| | +| Comment
Rightciick for options =
Select ibraptool... | ™ Toolfiter =
#sis Combo's [Defa!u] | Miscvales. | I | Tooldipley. | 1| Fefport. |
™ Tobatch Homepos.. | [ | Actayeis. | Planes. | Connediest.. |

| %] 2]

Fig. 10

¥ Toal Selection - C:\mcamx\MILL\ TOOLSMILL_INCH.TODLS

MILL_IMNCH.TOOLS - ﬁ

i [ Tl Mame [ Dia [ Cor_rad. [ Length [ # Futes [ Type [ Rad. Type [l

BEEH 17/32FLAT ENDMILL 05312 [ w4 En.. Mone ™|

¥ o3 1/32FLAT ENDMILL  0.03125 oo 0375 4 En. None

¥ oz 116 FLAT ENDMILL 00625 oo 0375 4 En.. Mone

¥ o3 3/32FLATENDMILL 009375 oo 0375 4 En. None Fier, |
¥ oz 1/BFLATENDMILL 0125 oo 0375 4 En.. Mone =

B om 5/2FLATENDMILL 015625 0o 03I 4 En. MNone [¥ Fiter Activk
¥ ozn 1GFLATENDMILL 01875 oo 04375 4 En.. Mone 80 of 367 tools
¥ o 14FLATENDMILL 025 oo s 4 En. None

¥ oz 5/GFLATENDMILL 03125 oo 0 4 En.. Mone

@O MRATAOML Dm0 )4 f e 4 v | R|_ ¥

Tool List Filter x|
~Tool Types Tool Diameter
TTTET¥E ~ -
T m% ? T T = Radius Type
’ f [F None ¥ Camer ¥ Ful
f L H = Tool Material
? | I HsS IV Ceramic
Al N
] o | b s ¥ Carbide ¥ UserDef 1
Operation masking Unit masking W TiCoated R UserDef2
[He operstion masking 7] [Nounit masking x| Al | None | B libepmz] |

Reset al

V| %] 2|

Fig. 12

¥ Toal Selection - C:\mcamx\MILL\ TOOLSMILL_INCH.TODLS

MILL_IMNCH.TOOLS - ﬁ

253

NN . SN,

i [ Tl Mame [ Dia [ Cor_rad. [ Length [ # Futes [ Type [ Rad. Type [ =
¥ e 1/32BALLENDMILL 003125 [AE En.. Ful
¥ o 1/16BALLENDMILL  DOE25 003126 0375 4 En. Ful
g 248 3BALLENDMILL 009375 0046, 037 En.. Ful
249 1/8BALLENDMILL 0125 00625 037 En. Ful
¥ 0 5/32BALLENDMILL 015625 0078, 0378 En.. Ful LI
B o5 /16BALLENDMILL 01875 009375 04375 En.. Ful — [¥ Fiter Active
L Jf 252 1/4 BALL ENDMILI—7 0.2 17 of 367 tools
] 5/16 BALL ENDMILP 015625 075 En. Ful
¥ 5 BBALLENDMILL ¥ 0376 01875 076 En.. Ful
B I TemENMU gam o D2es 08 i 4 v | R|_ ¥

Fig. 1
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Step 11.
Step 12.
Step 13.
Step 14.

Step 15.

Step 16.

Step 17.

Step 18.

Step 19.

Step 20.
Step 21.

Step 22.

Step 23.

Uncheck Clearance, Fig. 14.
Uncheck Retract.

Set Feed plane: 0 and click Absolute.
Set Stock to leave on check: .01
Click the Finish blend parameters
tab at the top of the dialog box,

Fig. 14.

Set Maximum Stepover: .06

Surface Finish Blend x|

Toolpath parameters  Surface parameters | Finish blerd parameters |

LD i rance [s

szsn\ute

[¥ | Use clearance orfyiat the
start and|end of operation

e

! nerzmental

Tip comp Tip

2[U]
k|

Stock to leave I_Qg 48)
on diive
Stock to leave I'g ] &)
. on check
Feed plane l_ e cnnla\ﬂméﬂti
Cumpensate i
 Incremental

*
=l C lside & Certer € Dulslde

r b = Addional offset 00

@ shedllte € neremental

Begen... -

€ niemental

Fietigct..

;q

AL

Direction. .

Fig. 15.

Click the Total tolerance button.

Fig. 14

Surface Finish Blend x|

Toolpath parameters | Surface parameters  Finish blend parameters |

. o { Totalfolerance | 0.001
Set the 3 sliders to:  Fig. 16 _
Max. stepaver,
Normal - NC program length gt &
Good - Surface quality Clhoem  © Ang
. . (o [l
Normal - Calculation time - *
Uncheck all Create Arcs checkboxes,
Fig. 16.
Bend. | T Deptiiiite | Gepsettings. | Advanced setings.
Click OK | &
Click Gap settings button, Fig. 15.
. Fig. 15
Under Motion, select g
B
Follow surface(s), oo ae
Flg‘ 17 I - Shart -Best - Minimal
- Narmal - Better - Marmal
- Lung _, Gulutd Extende~
Check Optimize cut nuj:.;’.?:maz?‘ﬁ:m 5
rder and click OK
order a d chic O |- Talerances Distribution - LI
vf N Fig. 17. Cut Line/brcFiter  Smoothing Tolal ® B el
tolerance tolerance: tolerance tolerance & % of tool diameter lw
o | i i B [ Motion < Gap size, keeptooldown

v [inedie Flterng Setiings

I~ Create arcs inY2

Minimum arc radius

™ Create arcs in =y g ] One way filtering
I Create arcs |n><2~

7

Fallow surfacels) ‘

™ Use plunge, rena g in gap
Smoothing Settings

J¥ Check gap motion for gouge

Motion > Gap size, retract
[F Check retract mation for gouge

I | Use Fired Seamert Length

Segment Lenath 0.02

1 [T Shift: points randomly long toolpath

Maximum arc radius

1000.0

& Use maximal tolerance value for both

I | Wiiee rumben of points

™| Present ares as line seaments

" Tighten Line filtering tolerance

" Tighten Arc fikering tolerance

0.000003 i— o

v %[ 2]

¥ Optimize: cut order
I Plirge into plevm\,&alea
™| Fallows containment boundary at gan

Tangential arc radius 0
Tangential arc andle 0

Tangential ling length ]

v %| ?]

11

Fig. 16

Mastercam X4 FUSELAGE TOOLPATHS AIRPLANE
English - Finish Blend

Fig. 17
Page 18-4




Step 24. Click Advanced settings button,

Fig. 18.

Step 25. Select Only between surfaces,

Fig. 19.

Step 26. Check Skip hidden face test for solid

Step 27. Click OK

Step 28. Watch the toolpath progress at the

bodies and click OK

v

oA

, Fig. 19.

to close Surface

Finish Blend dialog box.

bottom left corner

Toolpath parameters | Surface parameters  Finish blend parameters

of the display.

E. Verify Top Cut.
In the Toolpaths Manager, click the

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Mastercam X4 FUSELAGE TOOLPATHS AIRPLANE

Surface Finish Bl
toolpath, Fig. 20.

Click Verify
ager, Fig. 20.

Click Machine

quickly -3:‘ in
Verity dialog box,
Fig. 21.

Turn on (button

depressed) Simulate

tool .

end toolpath to select

in the Toolpaths Man-

Click the Play ’

Click OK

3

A

. Use A

Save

to close Verify dialog box.

It-F S.

ance. ]| [0.007
Mt stepover 005
Cutting methad: Zigeag -
C dcoss @ Along
(alF!) &30

Bend. | T Deptiiie | Gepsetiings. | Advanced setings..|
v x| 2]
.
Fig. 18
B

- A surface [solid face] edge, rol tool,
" Autematically (based on geomely)
& Orlp betwesn su

ifaces [solid faces),
" Over all edges ‘

~ Sharp corner tolerancs [at suface/face edgs)

" Digtance 0.01
% of cut tolerance 100.0

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

v x| 2|

Fig. 19

in the Verify dialog box to start the machining.

English - Finish Blend

Operations M anager

Toolpaths | saigs | art |
W% N E@ot | D
ZE|wal OxG

=] EE Machine Group-1

_Ill_ Properties - TECHNO DAVINCT 3x
E-28 Toolpath Group-1

=8 1 - Surface Finish Blend - [

* X

aral
¥ #1-0.2500 ENDMINGZ SF
Geomekry -
B2 Toolpath - 234.8K - FUSE

>
Fig. 20

verify ]
W m |
an

i~ Display control

Mavesdstep:
Movesfrefresh:
.....

¥ Update after each taolpath

— Stop options
™ Stop on collision
™ Stop on tool change

™ Stop after each operation

I~ Werbose

o] A w3 Gl
& ——1 % K

Operation # 1

Toolpath: Surface Finish Blend

Tool #: 1

Toollabel:  1/4 BALL ENDMILL

o
v | | 2|

Fig. 21
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F. Change to BOTTOM CUT WCS .
Step 1. Use Alt-T to turn off toolpath display.

'-

Vieww Manager 2

Set WIS Origin A0, Yl 20,

Step 2. Click WCS in the Status Bar at the bottom of

Saved &s OB

the screen and View Manager, Fig. 23.

sor [l —=]|

j| WCS‘ErDups |I_|TA|

Fig. 23

Step 3. Click the BOTTOM CUT x
View from the list Of VieWS in I Display only views associated with the selected view
the View Manager, Fig. 24. k| Nar;ao - [clT] [>>< Lottt | 1 Updaic gaphicsview when
Copy | FROMNT ®
Relative... | gg?;DM : ~ Set curent view and origin
. _— RIGHT SIDE ® «‘( ?
Step 4. Click the Set All|_="_|but- G| | iserone : EI| Tl :
ton, Fig. 24 and click OK. sece, | T —— =
Check. nllselsl ~ Origin [in view coordinates)
Step 5. Change to the Isometric View. N -
N
USe @ [ Attributes ¢ IUEI—
’ “wiork Dllsel#l-'l_ Gt unigue. Color W . EI z |25— QI
¢ il :I I Associative
Step 6. Click Fit or use Alt-F1 =
x| 2
to fit to the screen. v xl?]
Fig. 24
Step 7. Check Orlgln, Fig. 25. Use F9 to BOTTOM CUT
show and hide axes. origin
Step 8. Save H . Use Alt-F S.

G. Bottom Cut Level On.
Step 1. Display Level Manager. Use Alt-Z.

Step 2. Turn off TOP CUT surface level
and turn on BOTTOM CUT. To
turn off level, click the X in the
Visible column to remove X in TOP
CUT. Click to place X in BOT-
TOM CUT Visible column. Click

M Level Manager

x|

oK | &

when done, Fig. 26.

| Mame

Mumber | Vigible

| i Entities | Level Set |

1
2

bl
®

SOLID
WIREFF,

3
5

1
AME 17

i~ Main Level
Numnber.

|5

Mame:
IEHEEK

Level Set:
| &

¥ Make main level always visible

™ Only display geometry on main ley

List Levels
 Used

 Named
& Used of named
" Range

4
I'I ooo _I;'

i Visible Levels

All on

All ff

V| 2]

Fig.
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H. Copy and Paste Toolpath.

Step 1.

Step 2.

Right click Surface Finish

Operations Manager

-
Toolpaths | salids | art |

Blend toolpath in the Ops

WY H%EPa®| P

Manager and click Copy from

AELvab $(XQ

the menu, Fig. 27.

Right click below the toolpath
and click Paste, Fig. 28 and
Fig. 29.

I. Set Planes.

Step 1.

Step 2.

Step 3.

Step 4.

Mastercam X4 FUSELAGE TOOLPATHS AIRPLANE
English -

Expand (click +) 2 Surface
Finish Blend and click Param-
eters, Fig. 29.

Click the Toolpath parameters
tab at the top of the Surface Finish
Blend dialog box, Fig. 30.

Click Planes button in the Surface
Finish Blend dialog box, Fig. 30.

Under Working Coordinate System,

click View Selection button
in the Toolpath Coordinates System
dialog box, Fig. 31.

B 58 Machine Group-1
El-1lL Properties - TECHNO DAYINCT 3%
E|---88 Toolpath Group-1

E- 1 - Surfare Figial

il koolpaths 3
Lathe toolpaths F
‘Wire boolpaths F
Fouter boolpaths F
Edit selected operations ¥

Groups 3

Cut

Faste g

Fig. 27

Operations Manager * ®

Toolpaths | salids | art |

WY H%EPa®| P
AELvahb $[(XQ

B 55 Machine Group-1
El-1lL Properties - TECHNO DAYINCI 3%
E|---88 Toolpath Group-1

B 1 - Surface Finish Blend - [wC

D Parameters

5 #1 - 10,2500 ENDMILLZ 5P

Geometry -

S Toolpath - 234,8K - FUSEL
Surf inish Blend - [We
Parameters

5 #1- D.2500~ILL2 SP

Geometry -

S Toolpath - 234,8K - FUSEL

Fig. 29

Operations Manager

Toolpaths | salids | art |

v o

WY H%EPa®| P

AELvahb $[(XQ

B 55 Machine Group-1
El-1lL Properties - TECHNO DAYINCI 3%
E|---88 Toolpath Group-1
1 - Surface Finish Blend - [
Parameters
- s #1 - 10,2500 ENDMILLZ 5P
Geometry -
S Toolpath - 234,8K - FUSEL

il koolpaths 3
Lathe toolpaths F
‘Wire boolpaths F
Fouter boolpaths F
Edit selected operations ¥

Groups 3

Cut
Copy

Surface Finish Blend x|
Toolpath parameters | Surface parameters | Finish blend parameters |
# [ ToNgPime [ Dia. [ Cor. rad. | Length [ #FL Taol name: | 1/2 BALL ENDMILL
Tool #: |1 Len. offset: |256
Head# [1 Dia. offset: |256
Tool dia: |05 Comer radius: [0.25
Toolpath Coordinate System x|
Coolant... Spindle direction: [Cw = warking Coordinate Systern
Feed rate: [30.0 Spindle speed; [1069 TOP
Plunge rate: [45.0 Retract rate: [25.0 il ek
™ Fuorce tool change: [¥ Rapid istiact
% oo
L ]
4 »| Comment
I I | E z [oa
Right-click for options
Selsct lbrary taol I~ Toslfiter =l L
Sl Conbols Defal] || Mise values. | | Tooldsplers | T Fefpint |
™ Wik offsst |1
I~ Tobatch Home pos.. | ™ Aoen .| Planes.‘ Canned st
S x| 2 e v | R ?

Delete |

Fig. 28

Fig. 30

Finish Blend

Fig. 31
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Step 5.

Step 6.
Step 7.

Step 8.

Step 9.

Uncheck Display relative to WCS, Fig. 33. | Frmonn o | 8| 9P
. . . Fig. 32
Clle bOth Copy Settlngs nght Toolpath Coordinate System g |
buttons tO Copy Setting to TOOI [ wiorking Coordinate Spstem - Tool Plane r Comp / Construction Plane
Plane and Construction Plane, [ BOTTOM CUT [ BOTTOM CUT [ BOTTOM CUT
Fig. 33 Cllck OK vf tO ClOSG Origin [in view coordinates] Origin [in view coordinates] - Origin [in view coordinates]
Toolpath Coordinate System dialog v P& — 2l
box. o o o —
] ] ]

CliCk OK qf tO Close Surface [~ Wwork offset l'l— ™ Display relative to WCS
Finish Blend dialog box. | v | | 9

~ Fig. 33

J. Reselect Surfaces. e 8 —

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Click BOTTOM CUT and click OK

A

lection dialog box, Fig. 32.

Click the Expand button | » | twice, Fig. 33.

Expand 2 Surface Finish Blend, expand Ge-
ometry and click Geometry 48 Drive, Fig. 34.

Click Deselect All Drive Geometry button

b5

3

to close View Se-

TOP
FRONT
BACK.

150

BOTTOM
RIGHT SIDE #0.50. 20,

rigin (in vi
#0. 70, Z0.
0. v0. 20
#0.v0. 20
0. ¥0. Z0

LEFT SIDE #0. 70, Z0.

#0020,

Fig. 35.

Click Select Drive Geometry button

Fig. 35.

Click the Bottom cut surface, Fig. 36.

Click Activate solid selection button

w in the Solids selection ribbon bar

and click Select body . and unselect
others, Fig. 37.

Click the body solid, Fig. 36. The solid
edges will highlight when selected.

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

surfaces.

Click OK
surface se

ection dialog box.

Toolpaths | salids | art |

WY H%EPa® P

AELvahb $(XQ

cut surface

B 55 Machine Group-1

E-AlL Properties - TECHNO DAVINCI 3X
E|---8_8 Toolpath Group-1

B 1 - Surface Finish Blend - [WC
D Parameters

----- 5 #1 - 10,2500 ENDMILLZ 5P
- [E] Geometry -

Toolpath - 234, 7K - FUSEL
urface Finish Blend - [Wi
Parameters

----- 5 #1 - 10,2500 ENDMILLZ 5P
E-[8] Geometry -

. Geometry 4§ Drive
[l Geometr eck
------ [ Geometry - 2 Blend

g Toolpath - 234, ?K FUSEL

Fig. 34

0] CAD fle.

Show.

x
Dnve—|
48) l} | @

=T

v 2|

Fig. 35

& E

|B-e-@-||s%-|y-|

2 B | B

to close the Toolpath/ | g, | @I R BI-I

JI_,QJ kK

Fig. 37
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K. Verify Right Cut.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

In the Toolpaths Manager

all dirty operations

Click Verity

ager, Fig. 38.

Click the Play

4

click Regenerate
, Fig. 38.

b=

in the Toolpaths Man-

in the Verify dialog box

to start the machining, Fig. 39.

Click OK

Save

v

3

to close Verify dialog box.

. Use AIt-F S.

Operations Manager K

Toolpaths | salids | art |

G HESPcak| P

@ =6 w 2 =G

B 55 Machine Group-1

El-1lL Properties - TECHNO DAYINCI 3%

E|---88 Toolpath Group-1

B 1 - Surface Finish Blend - [wC

D Parameters
----- ¥ #1-0.2500 ENDMILLZ SP
- [E] Geometry -
S Toolpath - 234,7K - FUSEL
urface Finish Blend - [Wi
Parameters
¥ #1-0.2500 ENDMILLZ SP
B-[E] Geometry -
. Geometry - 45 Drive
B8 ceometry - & Check

B Toolpath - 234.7K - FUSEL

Fig. 38

verify |
Wl m |
any

r~ Display control
|1—
|1—

Movesdstep:

Maovesirefresh:

v Update after each toolpath

~ Stop options
™ Stop on collision
™ Stop on kool change

™ Stop after each operation

I ‘erbose

o] 2] ] 3]
Py

Operation # 1
Toolpath: Surface Finish Elend
Tool #: 1
Tool label:  1/4 BALL ENDMILL

=
v | %[ 2|

Fig. 39
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