m“i hapter 20 Airplane
astercam X4 for SolidWork
Toolpaths

Raster Waterline Machining Angle 0

A. Enable Mastercam for SolidWorks. — e |
Step 1. If necessary, turn on Mastercam for SolidWorks, click Tools E?gidw"rks Premium Add-ins =
Menu = Add-Ins, 3IiZ:CIL|I1istazrt ‘Website
F % IEeatutr\':W:rsks F
[+ @ Phatawarks |l
Step 2. In the dialog box scroll down to Mastercam for SolidWorks gl“"l'_zca“TfD " =
and place a check in the check box under r5° .A::;:a:: = =
Active Add-Ins and Start-Up, Fig. 1. Click \? [ER[IEI"] < C gjl:jxj[kkj e a0i0
OK. | s  owmimows T
[?--E: Ps |E| el Hother Add-ins
B. Create Containment Sketch. 3 ME@ i G <
Step 1. Click Top (plane) in the Feature Manager B [ ez |
and click Sketch E from the Content E% o Fig. 1
1 F- . 2 & Fillet1
toolbar, Fig Fig, 2
Step 2. Click Normal To -&- on the
Standard Views toolbar. (Ctrl-8)
D Rectangle
Step 3. Click Rectangle (S) on the
Sketch toolbar.
Step 4. Draw a rectangle over the front
part of the fuselage and away from
the Origin as shown in Fig. 3.
Step 5. Press Escape key to unselect Rect-
angle tool. :
— | &
) ) ) ) M E & QB
Step 6. Right click front vertical line of
rectangle and click Select Mid- Select Chain
point from Content menu, Fig. 4. e R | = 1K
. [ W O
Step 7. Ctrl click Origin and click Make ’g‘

Coincident i{ on the Content

7 7

A
menu, Fig. 5. To Ctrl click, right Origin Right click Ctrl click
click line and click Select Mid- . fine midpoint
. Fig. 3 and Origin
point from menu, then hold down Fig. 4 )
the Ctrl key and click Origin, Fig. 5. Fig. 5
Click Make Coincident i{ on the Content menu. 9/17/10
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o
Step 8. Click Smart Dimension | > |(S) on the Sketch toolbar. 2 j

Dimension

Step 9. Dimension rear line of rectangle to rear edge of Fuselage body .2 and
side of rectangle to side edge of Fuselage .2 as shown in Fig. 6.

=
Step 10. Click Exit Sketch gskE:'ttch on the Sketch toolbar.

W8 FUSELAGE (Default)

[ LA ] Annotations

Step 11. Rename the Sketch to CONTAINMENT SKETCH, 35 PS I
Fig. 7. To rename sketch, click the Sketch at the bottom T
of the Feature Manager. Press F2 on keyboard and key- & oo%

in Containment Sketch. i@ Boss-Extrudet
-[&] Cut-Extrudst

4] Fillet1

Step 12. Save. Use Ctrl-S. ::% e

-] Fillet4

[E3] @ Cut-Extrudez

C. Create TOP CUT WCS and Tool Plane. m

Step 1. Click Isometric “ on the Standard Views toolbar. (Ctrl-7)

Step 2. Click Mastercam tab .i Mastercam H4r on the Command Manager

Fig. 6
toolbar. g
x
@
. . View
Step 3. Click View Manager | Manager —
on the Mastercam toolbar. v | | oax Bt vt e
RIGHT 5IDE ﬁl 1'
Geometry... | LEFT SIDE
Step 4. Click the Geometry button in 50_ =| o]
the View Manager dialOg, Check ofscs | (- Diigin fin view cooidinates] |
Fig. 8. ¥ Enable origin
. X [~ Attributes EIEE— il
Step 5. In the Define View with geom- Work Ofiet 8T Geturique, ‘o o
etI’y PI'Opel'ty Manager, Eomment = I Associative
under New View -
Geometry, Fig. 9 v x| 2|

Fig. 8

CliCk front line Of Define View with geo... 7
Containment Sketch in  « %

draWing, Fig. 10 New Yiew Geometry 3
BN L-=2aConTammenT skE
under Orientation
Options
set Rotate XY 90 -
degrees, Fig. 9 - e
Orientation Dptions ) ///'/ .
Retate %Y 0,00deq =] = - Front line
and click OK % ~ -

Fig. 9 Fig. 10
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Step 6. Rename NEW VIEW #1 to £
TOP CUT. To rename, slowly . T
click the view name and key-in o | [Kirnonr T
the ncw name, Fig. 11 Tae ~ Set curent view and origin
Relative. | BACK
ot | ¥
Step 7. Set Origin B0 =| 2|
(in view coordinates): Check s .@F-- I ﬁ:
Origin X tO 0 ¥ Enable origin
Origin Y to 0 o N
. . . tributes YIU.U—
Origin Z to 2.05, Fig. 12. Work Ot 8T Geturiaue. A [~
Comment 3 ;I r Amﬁve
Step 8. Click the Set All button| == |, = v| %] 2|
Fig. 12.
Fig. 11
. *f TOP CUT
Step 9. Click OK Mastercam Origin
\\ 'y
Step 10. Note axis moved and rotated, Fig. 12.
Step 11. Save. Use Ctrl-S.
D. Create BOTTOM CUT View. <
Step 1. Rotate view as shown in Fig. 13. Hold down
middle mouse button (wheel) and drag to rotate
view.
Step 2. Press the Space Bar on the keyboard
to display the Orientation dialog box.
Drag the dialog box to the top left cor-
ner of the drawing area, Fig. 14.
s |
Step 3. Click Pin/UnPin in Orientation J17%
dialog box to pin the dialog box,
Fig. 14.
‘j( Fig. 13
Step 4. Click New View % to display
Named View dialog,
Fig. 14.
2| x]
Step 5. In the New View dialog box key-in BOTTOM CUT and click e name: x|
. . . BOTTOM CUT,
OK, Fig. 15. Later, to display this new BOTTOM CUT view, ! N _cneel |
double click BOTTOM CUT. ek |

Fig. 15
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E. Create BOTTOM CUT WCS and Tool Plane.

a 2
ep 1. ick View Manager on the Mastercam toolbar )

Step 1. Click View Manager |,,"**_ | on the Mast toolb .| Mastercam -“Wr
Step 2. Click the Geometry button in =

the View Manager dialog, — T Twaia]

Fig’ 16 Copy | ;HD?II:J;M

Fislative.. | ;EEK [~ Set curent view and onigin

Step 3. In the Define View with g2eom-  Gemew. L 1er7ce &| ¥

etry Property Manager, s ok =| o

under New View
Geometry, Fig. 17

click front line of
Containment Sketch in
drawing, Fig. 18

click Flip the Z axis
A

4

under Orientation
Options
set Rotate XY 90
degrees, Fig. 17

and click OK J

Step 4. Rename NEW VIEW #1 to
BOTTOM CUT. To rename,
slowly click the view name and

key-in the new name,
Fig. 19.

Define View with geo... 7

r~ Origin [in view coordinates|

¥ Enable origin

N

STOP CUT
Check Ullsalsl
- Attributes
“wiork Dffset #|-1 Get unique.
Comment

o
2w Q|

= I Associative

4] x| 2|

v R

New Yiew Geomekry 3

I Ll Line2@COMNTAINMENT SKE

Orientation Options ]

Rotate 5 on,00deg E

. .
Fig. 17 Fig. 18
¥iew Manager x|
Nams [T [wrotts |
FRONT
Copy | BOTTOM
Tap [~ Set curent view and onigin
Relative... | BaCK
RIGHT SIDE @} f |
Geometry... | LEFT SIDE
150 - | |
RIGHT e
& ToP cut T

Check. U"SEISI

IWF--

r~ Origin [in view coordinates|

¥ Enable origin

N

- Attributes

“wiork Dffset #|-1 Get unique.

Comment

vm
2 @]

= I Associative

4] v x| 2]

Fig. 19
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Step 5. Set Origin S
(in view coordinates):

L. Mame [T _[wioti i |
Origin X to 0 | FRONT
Origin Y tO 0 Relative... | ;E«EK ~ Set curent view and origin
Origin Z to .45, Fig. 20. o | | e | 1{
150 = @
- Check offset: $EPHUT l -
Step 6. Click the Set All button | == | === | My R
, Fig. 20. Note the Mastercam T
b g [ Attibutes il
axis moved and rotated, v io
Fi 2 1 “whork Dffset #l-'l_ Get unigue. IF QI
g' . Comment :I SSU&\KE
Step 7. Click the TOP CUT view from 4 v %] 2|

the list of named views in the Fig. 20
View Manager dialog box, Fig. 22. ’

The TOP CUT toolpaths will be cre- BOTTOM CUT /
ated first, so that is why we are select- Mastercam Origin

ing it at this time.

<
Step 8. Click the Set All button - , Fig. 22.
Step 9. Click OK Vf
Step 10. Save. Use Ctrl-S. Y Green X Red Fig. 21
%
F. Stock Setup. E
Step 1. Click Isometric ﬂ on the NPRONT —
. Copy BOTTOM
Standard Vlews tOOIbar' Tll Top i~ Set curent view and origin
(Ctl’l-7) E&CST SIDE &I ll
Geometry... | LEFT SIDE |
150 = ®
Step 2. Clle MaStercam TOOlpathS Check nllselsl :IDETl:‘I'TDM cuT “ i~ Origin [in view coordinates]
Mal’lagel‘ tab | E l m the PI‘Op- ¥ Enable arigin
erty Manager, Fig. 23. i fll—zg &
______ work Difset#[7 Getunique.
Stop3. Expand  SIIBISTEEI o ]

. Operations Manager = Associative
Proper_ Tzolpaths | ’ - -
ties (click |V Vel TS @ ot v x| 2|
the +) Ax@|val 2| Fig. 22
in the =] DD Machine Group-1

E| <111 Properties ZTECHNO DA
Toolpaths - EFes
Manager. 3 e
Fig. 23 ' E---oé?.:olpath Group-&

Fig. 23
Step 4. Click Stock Setup in the Toolpaths Manager, Fig. 23.

Solid\Works 10 MCX4 for SW10 Toolpaths AIRPLANE Page 20-5
Raster Waterline MAO



Machine Group Properties il
Step 5. Click Stock View button in the Machine e | Toalsating SicekSetip |
Group Properties dialog, Fig. 24. Stock Vi
| [FRONT
Step 6. Click TOP CUT in the View Selection dialog, Shepe ~
% € Rectanguiar £ Golid M
Flg. 25 and click OK  Cylindical Corle | = E
?-‘mx ciy Oz
Step 7. Check to Display check box back in the Ma-
. . . . I Display v W
chine Group Properties dialog box, Fig. 26. o 0 /!\DD
N S NN
Step 8. Set Stock Origin coordinates: _ P N
X to 0 : //’Jﬂ -
Y to -.85 i
Z to 0, Fig. 26.
Step 9. Click left rear corner of the red part to set it soed o | ST [
as the stock origin, Fig. 26.
Vx| 2]
Step 10. Set X-Y-Z dimensions: Fig. 24
X to 12 | -
x
Y to 1.7
Z to 2.5’ Fig. 26' Mame | Origin [in view coordinates I
FRONT 0.0, Z20.
BOTTOM 0.0, Z20.
Tap 0.0, Z20.
. v’ . . . BaCK, 0.0, Z20.
Step 11. Click OK in the Machine Group Properties, e S
Fig. 27. = e
BOTTOM CUT D, Z0.
5!
Files |Too\Settmgs Stack 5EWDI
S M V' Set new origin v’ | x | C? |
{hmpcm Fig. 25
Shape
' Rectangular  Solid EI
C ohndical O Fle | = &

Biis
LOV A SN AN el

v /']\ %
s 17 120

& wite frame r ,/’ i ‘\.‘1
 Salid e = =

Ta
.-

9 - ‘\;\\'.Z |
S Pl o= 25

. R -

TN
-

[ Display

5

Seloct comers..| | Boundingbow | 0 el |
All Entities
v x| 2]
Fig. 26 Fig. 27
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G. Finish Raster TOP CUT HST Surface Toolpath.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Click Surface High Speeds Toolpaths

toolbar.

=
Surface
High

on the Mastercam
Speed ...

Click OK W in the NC name dialog, Fig. 28.

Select Tool-
path Type
from the tree
control and
select:

Finish

Raster
Fig. 29.

Under Contain-
ment, click
Select contain-
ment bound-
aries button

[
Fig. 29.

|9 HH|WE

surface High Speed Toolpaths - Raster

=

Enter new NC name x|

C:\Mastercam #4 for Solidw ork s\MILLANCY

IFLISELAGE s
v

| % | 2|

Fig. 28

Todl " FAoughing

Holder

[ Cut Parameters
i Rest Maleil
e Transilions

e Gteep / Shallow
[+ Linking Parameters

" Finishing
~Tad B,
= -

W aterine Scalop Horizontal Area

4 @

Pencil

Arc Filter / Tolerance
Planes [w(CS)

<o Coolant

wee Canned Test

e Mise Walues

[ Az Control -
ﬂ—ILl_I
Quick Yiew Settings

Toal /B BALLEN
Tool Diameter  0.375

Comer Radius 01875

Feed Rate 160

Spindle Speed 1426

Coolant Off
ToolLength O

Length Offzet 254

Diamneter O 254

CPlane / TP.. FRONT

Spiral

D efault Farmula
Default

Formula File
Ayig Combirr...

~ = edited
& = disabled

Drive:

@ & | @ |

i~ Containment

w & | ®

[~ Approximate start paint

5] e |

v |

X | S| 7|

Fig. 29

I the Selection
P v M Z2echon | 5% FuseLace (Defadlt)
rope y anag- v R []—EI Annotations
er, Flg' 30’ e)‘(- Curves and Edges A % Erso:i
pand the Deslgn COMTAINMENT SKETCH — 52 Tap
. . & Right
Tree (click +) in s
the top left corner E-TR goss et
. []—@ Cut-Extrudel
of the drawing )
. il
area and click the % o
Containment [ﬁ et
2 Ut-Extrude;
Sketch, Fig. 31. Bt e & CoNTAINMENT SKETCH

Click OK J

when done.

Fig. 30 Fig. 31
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Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

Select Tool
from the tree ‘

¥ B2 i |CY

Surface High Speed Toolpaths - Raster

control and
click

Select library
tool button,
Fig. 33.

Click the Filter
button,

i o

Quick Yiew Settings

+ Toolpath Type

-

Tool diameter: |0.375

v
Holdes #

| Tool Name | Dia.

| Cor. rad.l Langthl # Flul

=] Cut Parameters
i@ Rest Material
: Transitions
Steep / Shallow
[+ Linking Parameters

A Filter / Tolerance
Planes [WCS)
Coalant

Canned Test

Misc Values

Auis Cantrol

[l

Corner radius: 01875

Tool name: I 3/8 BALL ENDMILL

Toal number: |1
Head rumnber: IT‘_

Length offset; 254
Diameter offset: |254

Feed rate: |150.0
| i

Fig. 34.

Click None
button under

Tool Types, Fig. 35.

Click Endmill2
Sphere button
(second button top
row), Fig. 35 and
click OK.

Click 252 1/4 BALL ENDMILL .25,

Tool 3B EBALLEN.
Tool Diameter 0,375
Comer Radius 01875

Feed Rate 150
Spindle Speed 1426
[ ne

Select library toal I

MILL_INCH.TO0LS - R

I Filter Active Eilter

’—rTnnllnSDEElIDn!‘(—ﬂa”gE | e

FpT: [0.0263
Plunge rate; |75.0

™ Force tool change

Right-click for options

Spindle direction: lﬂ
Saele spece IW
st [123.3868

Retract rate: IW

¥ Rapid Retract

Fig. 33

2 Tool Selection - C:\Mastercam X4 for SolidWorks',MILL\TOOLS\MILL_INCH.TOOLS

] [ Tool Name | Dia [ Cor_rad. [ Length [ # Futes [ Type [ Rad. Type [=]
L] 148 CENTERDRILL 0125 [ 2 Ce.. Mone =
4 2 144 CENTERDRILL 025 oo 20 Ce.. None
? 142 CENTERDRILL i oo 2 Ce.. Mone
# 148 SPOTDRILL 0125 oo 2 Sp.. None
¥ s 144 SPOTDRILL 025 oo 2 Sp.. Mone
# s 142 SPOTDRILL i oo 2 Sp.. None
9 1464 DRILL 00153 00 w2 il Mone
# = NO. 78 DRILL 0016 oo w2 Diill  None
# s NO. 77 DRILL 00s oo w2 il Wone
¥ 1 NO. 75 DRILL 0.0z oo w2 Diill  None
Wi Rt s nn an o R o |

¥ Filter Acnh

367 of 367 tooks

| %] |

Fig. 36 and click OK.

Set:
Tool number 1
Head number 1

Fig. 33

Tool List Filter

~ Tool Types Tool Diameter
YTYETFT ~ -
T x% ? T T == Radius Type
! f [F Mone IV Comer Iv Full
TrATET
i DL £ = Taol Mateial
? | I HsS IV Ceramic
! —Ia" Lo ‘ ¥ Carbide ¥ User Def 1
Operation masking Unit masking W TiCoated R UserDef2
[ opemion mesting =] Mo wnit maskin ] a | Moe | Comibsetupmal |

Reset al

| %] 2|

Fig. 35

/¥ Tool Selection - C:,Mastercam X4 for SolidWorks'\MILL} TOOLSMILL_INCH.TOOLS

MILL_INCH.TOOLS = B

# [ ToolHame [ Dia. | Cor. rad. [ Length [ # Fiutes | Type [ Fad. Type [~
W o 1432 BALL ENDMILL 003125 0.05. 03m 4 En. Full
¥ 247 116 BALL ENDMILL 0.0525 00MZ5 0I5 4 En. Ful
W o2am 3432 BALL ENDMILL 0.09375 0.046. 03m 4 En. Full
¥ 249 1/8 BALL ENDMILL 0125 00ES 0I5 4 En. Ful
¥ o0 5/32 BALL ENDMILL 0.15625 0.078. 03m 4 En. Full
¥ 50 3/16 BALL ENDMILL 0.1875 009375 04375 4 En. Ful —
. 52 1/4 BALL ENDMILL 4
=) 116 BALL ENDMILL 0.3125 015625 075 4 En. Ful
W oo 3/8 BALL ENDMILL 0.375 0187 075 4 En. Full
® x5 7116 BALL ENDMILL 0.4375 021875 08 4 En. Ful

Fiter.

IV Fiter Active
17 of 367 tools

v %] 2]

Fig. 36
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Step 12.

Step 13.

Solid\WWorks 10 MCX4 for SW10 Toolpaths AIRPLANE Page 20-9
Raster Waterline MAO

Select Cut Pa-

rameters from ‘ ¥ 2| W |Gyl

the tree control
and set:

Cutting meth-
od Zigzag

Stepover .04

Machining
Angle 0 de-
grees

Stock to leave
on walls and
floors 0

Fig. 37.

Select Transi-
tions from the

Surface High Speed Toolpaths - Raster

~ Todl

Holder

@ Res

[+ Linking

+ Toolpath Type =

t Mal en&
Transitions

Steep / Shallow

A Filter / Tolerance

Parameters

Cutting method
Stepaver
Scallop height

Machining angle

K.eep toal down within

' Digtance

% % of tool diameter 320

i

Planes [WCS)
Coalant
Canned Test e
'I;h?cc\falue‘s = Wi o il
=] wis Contral -
q I _’I_I Hwerlap 0.032
50
Quick Yiew Settings Sl analz
Tool 1/4 BALLEN..
Tool Diameter  0.25 [~ Tool containmenl
Comer Radius 0125 .
FeedRale  E4176 Sfmpe_”sata o . i B s
Spindle Speed 2139 Inside + Center Outside
Caolant [al3 2
0o
Toollength 25 [ffset distance
penath Difeet T ¥ | &dd cffset istance to tool radius
CPlane / TP.. FRONT i -
FormulaFile  DefaultFormula Total offs=t cistznce = 0
Axis Combin... Default
= edited
& = disabled

[ Optimize cut order

—
o
Fl

Tip comp

Stock to leave 0.0

on walls . ~
Stock to leave 00 |
on floars . &

v| | ®| S| 2

tree control and ‘ ¥ 05 i) b |l

set:

Smooth
Fig. 38.

Fig. 37

ot Tool
<o Holder

i@ PRe

Planes
Codlan

Misc V.

4

+ ¢ Toolpath Type =

Cut Parameters

Steep / Shc&
[#- Linking Parameters

Arc Filter / Tolerance

Canned Text e

<t M aterial

[WCS)
t

alues

=) Az Contral _ILI
] —

Buick Yiew Settings

Tool

Tool Diameter
Comer Radius
Feed Rate
Spindle Speed
Coolant

Tool Length
Length Qffset
Diarneter DFF
CPlane / TP...
Formula File
g Combirr...

~ = edited
& = disabled

TAABALLEN
0.25

0125

E4176

2129

Off

25

oo

FRONT
D efault Farmula
Default

7~ Trangition

* Smooth ‘

£ Shaight

v | | Q| 2

Fig. 38



Step 14. Select Steep/Shallow from the tree control and set:

Surface High Speed Toolpaths - Raster |
Use Zdepth | ¥ [ | il |4l 5
Minimum 0
. + Toolpath Type =
Maximum -1.1 Y el oge

-+ Cut Parameters Fram 0o

COIltaCt AreaS @ Rest Material

Trangitions Ta 0.0
v B W
tO [ Linking Parameters ‘
COIltaCt and A Filter / Tolerance
Flanes [CS) T2

InSlde Coolant W UseZ depths Detect imits =
Canned Test — s
Misc Values
=] Auis Cantral _';| Mirnmum depth (0.0
T —

Fig. 39. ‘

Quick Yiew Settings
Tod THEALLEN.
Step 15. Select Linking | Enoime 0%

Feed Rate E4176

Parameters Spide Speed 2133
from the tree Longh et 8

o
control and set: | crwer e Fonr

FormulaFile  DefaultFormula
Axis Combin... Default

= edited

Clearance ® o
P
Clane 0 v | %| Q| 2]

Fig. 39

Part clearance Surface High Speed Toolpaths - Raster

1 BEINT IEE

+ Toolpath Type =

7~ Retracts
~ Todl
All Leads 0 Holder Cemeveepae - [Mirimum Vertical Fieiact =
& (o s
Absclute Inerement ¥ Dutput feed move ISDU 1}

i -+ Cut Parameters
Flg. 40 i3 Rest Material ol up 01683
Transitions
o Steep / Shallow LCurl davin 016832 j
~

inking Parameters
R Ui oo rclets ‘ Pait clearance l— _I_I_ L
A Fileer / Tolerance | I
Planes [WCS) —
Coalant JT l\

Canned Test
Misc Values

? Auis Cantrol _’|;| i a—.
J—I Linear entrp/exit 0.0 i~ Fitting

[incremental)

Minimize Trimming d

Quick Yiew Settings s
Werlical arc entr 0.0
Tool T4 BALLEN. v s Meslifnig T
Tool Dismeter  0.25 ‘ertical arc exit 0.0 distance
Comer Radius 0125 ~

Feed Rate E.4176 .
Spindle Speed 2133

Coolant O n 1
ToolLength 25

Length Offset O

Diameter OfF.. 0 —

CPlane / TP.. FRONT

FormulaFile  DefaultFormula
Axis Combin... Default

= edited

& = disabled v* | x | e} | ? |
Fig. 40
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Step 16. Select Are x
Filter/Toler- | ¥ B2 | W |4l B

ance fI‘Ol’n the + Toolpath Type 1=
+ Tool

tree control and Holde

Clle Reﬁne -+ Cut Parameters

i@ Rest Material

tOOlp ath but— Transitions

feo o/ Steep / Shallow

ton Fig 41 [#- + Linking Parameters
5 . .

InEC] Total tolerance oo i toaoath [
Step 17. In the Define Lot ] — N

Toolpaths dia- |, accows o
log box, Fig. T

Quick Yiew Settings

42 set 3 sliders Tool /4 BALLEN..
Tool Diameter  0.25 Toolpath filest ————————————
to . Comer Radius 0125
. FeedRate 64176 Fadius |U 0
Spindle Speed 2133
Normal - NC i

ToolLength 25

program length |Leenorer o

CPlane / TP.. FRONT
FormulaFile  DefaultFormula
Axis Combin... Default

Good - Surface v =edied
quality @ = disabled v | ® | e} | ? |

Fig. 41

Normal - Cal-
culation time Refne Toolpath ]

[~ My preferences are:

Step 18. Check only Create arcs XY check box
Fig. 42.

E=

-Shatt -Best [ |-winme
-Momal - Bietter - Normal
~Long s | -Good T —Exlendzs
NC proaram Sutace quality ‘ Calculation
length [Teolpath smaothness) ime

Step 19. Click OK |_& | and click ok |_& |

Cut Line/#ic Filter Smaathing Total
tolerance tolerance tolerance tolerance

Step 20. Save. Use Ctrl-S. A~ R T

¥ Line/tuc Fitering Settings ———————————— Smoothing Settings
¥ Creats arcs in 3 gl Ot way filtering I | e Fired Seament Length
™ Creats arcs in %2 el Tz
™ Creats arcs in Y2
Shift poirts randomy elong taolpath
Mirimum arc radius 01 L stite Rl
M e ERD |—1 o00.0 I~ | Hirimize rumber of points:

™| Present arcs a5 line seqments
& Uss maximal tolerancs valus for both

£ Tighten Line filtering tolerance

£ Tighten Arc fitering tolerance:

) x| 2]
Fig. 42
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H. Verify TOP CUT.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Click the Surface High Speed Raster tool-
path in the Toolpaths Manager to select the
toolpath, Fig. 44.

Click Verify
Fig. 44.

in the Toolpaths Manager,

Click Machine quickly -g‘ in Verify dialog

box, Fig. 45.

Turn on (button depressed) Simulate tool III

Click the Play ’ in the Verify dia-
log box to start the machining, Fig. 45.

Click OK J to close Verify dialog box.

Save. Use Ctrl-S.

elrlEle| =]
Operations Manager -
Toolpaths |

¥ Hh SR
=L vahl R

B 55 Macine Group-1
_|],|_ Properties - TECHMC DAYING
E|---88 Toolpath Group-1

Em 1 - Surface High Speed £

| Parameters

#252 - 0,2500 END
Geometry -
[ 2= Toolpath - 123.4K - F

Fig. 44

Fig. 46

I. Finish Waterline TOP CUT HST Toolpath.

Step 1.

Step 2.

Step 3.

Step 4. Under Containment, click Select containment boundaries button

~ Moves [ Step

| Display controls . -

I 1

Moves | Refresh I 1

Speed — |_
Cuality

™ Update after each toolpath

b3

Stop options

[ stop on collision
™ stop on kool change

[ stop after each operation

Settings

@#’EB&U

. -l .
Use Toggle toolpath display | == | in Toolpaths Manager to turn off toolpath display,
Fig. 44.
[ X
Click Surface ‘ ' m““' HI.
High Speeds W~: € Boughing
Toolpaths e Holder " Finishing )
- —_— |I —_— mwe /]
=la [ Cut Patameters — — | |
foTE 2 i H I%A R t. "2 =
ngdh OIl the - Steep / Shallow
ls/pleaesterc am [ Linking Parameters
- Arc Filter / Tolerance ﬁ @ @
toolbar. E'anlést[WCS] Fencil Spiral Fiadial
- Canned Tes =
- M\§c\faluest
Select TOOl' :_—'l iz Contral _,l;I
path Type Buick Yiew Settings i~ Containment |
from the tree Es:Diameter J.EEBALL - 0 % ®
COl’ltI‘Ol and E;lél’;Ell:‘z;d\uS g]ﬂzgﬁ ~ Appraximate start paint
Spindle Speed 2139 k ®
select: Coitan 5 ] @
Length Offset 0
Diameter Off... 0
. . . CP\am;fTF'.. FRONT
FormulaFile  Default. Formula
Flnls}llng Ayig Combirr... Defau\:
= edited
. & = dizabled
Waterline v | %| S| 2]
Flg. 47. Fig. 47

Iy

Fig. 47.
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Step 5. In the Selection

Selection '
Schig E-"8 FUSELAGE (Default)
Property Man- v % (Al Annotations
ager, expand the Curves and Edges A _§=\ Erso:i
Design Tree (Clle COMTAINMENT 5K X Top
. 2 Right
+) in the top left L orign
[]—@ Boss-Extrudel
Come'r Of the []—@ Cut-Extrudel
drawing area and @ Filers
. Fillet2
click the Con- Fillet3
tainment Sketch, @l can
. . | Propagate along kangencies SR
Flg. 49 Clle L CONTAINMENT SKETCH

Fig. 48 Fig.49 N

OK f when

Surface High Speed Toolpaths - Waterline ﬂ
done.
YR WM EE
-+ Toalpath Type = )
Step 6. SeleCt Cllt Pa' o Taal Cuttting method Zigzag vl
rameters from - r >
m~ Stepdown ey s
Rest Materic)
the tree control Fes Mt e ;
. Steep / Shallow
and Set - Linking Parameters Fdiry stepdown 0.004 —
i prafile
A Filter / Tolerance StEpEYER Wiz .
Planes fWCS] Keep tool down within
.
Cutting meth- o e ® e il
. = anned Tex = ) i
od Zigzag < Mise Values & %ol tool diameter  [200
e duis Contral _ILI o 0075 Ok
5] | Z 2
StedeWIl .04 s Yo S il Optimize cut order
Tool 1/ BALLEN. -
Tool Diameter  0.25 ~ Tool containmert . L
Comer Radus 0125 . Tip comp
FeedFate  EA176 e m
Check Spindle Speed 2139  Inside {* Cenler " Dutside Stack 1o leave [fog
. Coolant Off . IDD— o walls
SmOOthlng JodLengh 25 Stock to leave 00 al
L;ngth Offset 0 I¥ | dd offset distance to tool radius an flaors
Diameter Off... 0
CPlane / TP... FRONT
Tatal offset dist = o
FormulaFile  Default. Formula 0151 DSt Bistance
Stock to leaVe s Combin..  Default
= edited
on walls and
& = dizabled v/ | x | | P |
floors 0 S| ¢
s .
Fig. 51. Fig. 51
Surface High Speed Toolpaths - Waterline ﬂ

RS

Step 7. Select Steep/ = BT [l B

Use Z depth
Minimum -.95
Maximum
-1.33

Contact Areas
to

Contact Areas
Only, Fig. 52.

Shallow fI'Ol’l’l -+ Toalpath Type A~
< Tool
the tree control Holde [ ngle
and set: Bl Cut Parameters Fram 500
; FRest Material ~
ransilia Ta 0.0
Angle From [ Linking Parameters &
50 A Filter / Tolerance
Flanes [WES) 2l
h Coolant ¥ UseZ depths Detect limits EEE—
- Canned Test =
e Mise Walues §
[=]-- s Control _l;I Miniinur depth
| » -

Quick Yiew Settings
Toal TABALLEN.

Tool Diameter  0.25
Comer Radus 0125

Feed Rate E4176
Spindle Speed 2139
Coolant Off
Tool Length 25
Length Offset 0
Diameter Off... 0

-0.95 ~
Maximum depth |-1.33

IEnntact Areas Only ~ -

Fig. 52
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Step 8 . Select Linking Surface High Speed Toolpaths - Waterline |

Parameters ‘ YR HHEE
from the tree s  —
Todl - Retracts
COI]tI'Ol and set: Hoofde, Clearance plane g s E Mirimum Vertical Fetrac]
= ; Cut Parameters O Mt @ TEEER, ¥ Dutput feed move ISDUU
P t l @ ?est I?;I.atelial ol lup 01683
art clearance | o
. 1 [+ Linking Parameters Patt Clearance lm—j
A Filker £ To\erance‘ | I ‘
Planes [WCS) — —
Codlant I +
Leads 0 E:i::d Test b vy A\
. Misc Values
Flg. 53 =] Auis Cantrol _|;| ~Leads
& e R
. Quick Yiew Settings Wartes) e i l—U'D Minimize Trimmine
Step 9. Click OK Todl 1/4BALLEN Ml l—
’ Tool Diameter 025 : Weirlical arc exi 0.0 i;:r:lcrgmm o
v/ ComarHad\tus 0125 t l o
. gz;ddllza;zee‘j 214:;975 Horizontal arc entry |0.0 s
Coolant Ot Horizontal are ext lW
ToolLength 25 S
Length Offset 0
Step 10. Watch the tool- | sanesor. o Moeramp onge [0 N
CPlane / TP.. FRONT . |
path progress Formula File  Default Formula AR oo %‘
at the bottom ig. 53
right corner of the display. NSRRI
Operations Manager
Toolpaths |
Step 11. Save. Use Ctrl-S. AL AT XY

pxg|vat x| |« mp[»
J. Verify Toolpath Group 1 TOP CUT. =% s S @

El-LlL Properties - TECHNO DAVING

Step 1. Click Toolpath Groupl1 in the Toolpaths T oot Group- 1 S
N 1 - Surface Hig&ed {F Display controls A
Manager to select both toolpaths, Fig. 54. 5 Povameters T
5 #252 - 0,2500 ENDM:
GEOmEtry -
ﬂ :AS?, Toe;::tl:y- 123.3K - F TS I1

in the Toolpaths Manager, BB 2- Suferetigh Speed (0] || peed
D Parameters . .J_ Quality

Step 2. Click Verify

Fig. 54. a
™ Update after each toolpath
Stop options 3
Step 3. Click the Play ’ in the Verify dialog box Fig. 54 Bl
h h . F. ™ stop on kool change
tO Start t ¢ mac lnlng’ lg. 55. [ stop after each operation
Settings ]

Step 4. Click OK W to close Verify dialog box.

Al TSy =
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K. Set-up Toolpath Groups.

Step 1. Use Toggle toolpath Y] KYi[YEI ]
. e | Operations Manager - Operations kManager -
dlSplay = | 1N TOOI— Toolpaths | Taolpaths |
paths Manager to turn off v« |% % | S ® o1 %] Ve NSt
toolpath display, Fig. 57. =h|wvalb X Right =h|vals|x
Bl 59 Machine Group-1 -~ 3 Bl 59 Machine Group-1
D--j]j_ Properties - TECHW click D--j]j_ Properties - TECHNO DAYING
Step 2. Rename Toolpath Group £-88 B89 Top cur o
=8 LG Mill koolpaths 3 B 1.5 High Soeed (R
1 tO TOP CUT TO Re' - E}DSPu;r:;i Edit selected operations » & Pharametelrgs szl
name group, right click : W Hew Machine group géo'mo.;iiu.u ENDMILL;
Cut w == Toolpath - 106, 1K - FL

Toolpath Group 1 and
click Groups > Rename
from the menu, Fig. 57.

Copy =-
Paste Delete

Delete Delete all empty
Lndelete

2 - Surface High Speed (W
Parameters

#1 - 0.2500 ENDMILL:
Geomekry -

Expand
Step 3. Key-in TOP CUT for Fig. 57 Fig. 58
new group name, Fig. 58, ——0— Y (=Y 3111~
’ % " ﬁ " |% " $‘ " g |E | Operations banager -
Operations Tanager - Taolpaths |
Toolpaths
Step 4. Insert a new Toolpath S TS Right A SALT LY
. P Ux >
group. To msert group, B =@ |val s click A=A|val$|x
[v] == =t
right click Machine Group / induth i
1 at the very top and click il oclpaths , :18% Properics - TECHHO DAVIC
Groups > New Toolpath =881 | =127 1 - Surface High Speed (R
Mew Machine group # Parameters
group from the menu, S| v Tookath group B #1-0.2500 ENDMILL:
. —_—————— Geometry -
F 1g. 59. Copy Rename 22 Toolpath - 106, 1K - FU

2 - Surface High Speed (W
D Parameters

Paste Delete
Delete Delete all empty

Step 5. Key-in BOTTOM CUT for E”de'e:e | 10 EnonLL
2nd group name, Fig. 60. > = ;oﬁafﬁse o FB;%JDCDU'TWSS-‘*K-FU:
Fig. 59 Fig. 60

Step 6. Save. Use Ctrl-S.

L. Copy TOP CUT to BOTTOM CUT. e -
Step 1. Right click TOP CUT toolpathor —

i : SEEIERY I G DK EP |
group in Ops Manager and click G0 amm Mansger - S NereTE
Copy from menu, Fig. 61. Todlaths |

’ | = EE Machine Grou®1
v N EPoa R B1-101 Properties - TECHNO DAYINGT

B-38 ToP cuT

1 - Surface High Speed {Re
Parameters

#1 - 0.2500 ENDMILLZ
Geomekry -

-2 Toolpath - 106.0K - FU
2 - Surface High Speed {Ww.
D Parameters

#1 - 0.2500 ENDMILLZ
Geomekry -

52 Toolpath - 35.4K - FUS

- CWP B33 BOTTOM CUT
Paste .
Right >

Step 2. In the Ops Manager, click the In- = |wvalh $|% |Right

-' =] EE Machine Groyl click
sert Arrow Below to move e

H il koolpaths 3
Edit selected operations #

arrow * below BOTTOM
CUT toolpath group, Fig. 62.

Groups 3

Step 3. Right click in space below BOT- Delete : .
. Undelete click™ Mill tooNgehs v
TOM CUT tOOlpath group n == Exmnd— Edit selected operations  »
Ops Manager and click Paste from | - ggBotron  Collpse Groups »
menu, Fig. 62. Fig. 61 ooy

" "Figa. 62
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M. Change Params in Raster. N [EAAEIL Y
Step 1. Click Parameters in pasted toolpath, 3-Surface High Speed (Ras- oo fers .

. Toolpaths |
ter), Fig. 63. G SR
2h|lvah X
B B Machine Group-1

E-A1L Praperties - TECHNO DAYINCI

= le]
&-88 ToP cuT

USC Z depth B 1 - Surface High Speed (Rz

o o = Parameters
Minimum 0 @ #1 -0,2500 ENDMILLZ
Maximum -.9

Step 2. Select Steep/Shallow from the tree control and set:

| E-[E] Geometry -
¢ .52 Toolpath - 106,0K - FUI
B 2 - Surface High Speed (W,
D Parameters
----- s #1 - 0.2500 ENDMILLZ

Set Contact Areas to B[l Geometry -
. =% Toolpath - 35.4K - FUS
Contact and Inside £1-88 BoTTOM CUT
Flg. 64 ] B 3 - Surface High Speed (Re
Parameters
----- W o#1- 0.2500~1LL2
Surface High Speed Toolpaths - Raster x| []... Geomekry -
v m H m- | E E 22 Toolpath - 106, 1K - FU
b o 3 B 4 - Surface High Speed (W
D Parameters
Iou:nath Tope =t Y D I S 5 #1 - 0.2500 ENDMILLE
Hooladel | Andle H-[E] Geometry -

22 Toolpath - 35.4K - FUS

= |5°

B EutPalamEtels. Fram -— > F
i Rest Material Flg 63
i Transiti Ta 0. BN °

A Filter / Tolerance
Flanes [WES) e

Eoolant W UseZdepths  Delectlimits —
Canned Test e
Misc Values

=] Auis Cantral _';| Minimum depth [0.0

0 —

4

Maximum depth |-0.9
Quick Yiew Settings

Tool 1/4 BALLEN.
Tool Diameter 025

Comer Radius 0125

Feed Rate E.4176
Spindle Speed 2133

Coolant Ot T -
Tool Length 25 ontact and Inside

Al 1

Length Offset 0
Diameter OFF... 0
Fig. 64
Step 3 Select Planes surface High Speed Toolpaths - Raster
(WCS) from the ‘ VO HE G E
tree control, Fig. 65 [~ TecbeiTws 4]
Holder

Cut Parameters

Step 4. Under Working

- Rest Material [ Working coordinate system [~ Tool plane-
. h Transitions
Coordinate Sys- “eo Stezp ! Shalow | ok |
. [ Linking Parameters
tem’ Clle SeleCt . Qrigin [in view coordinates] Origir (it
. - e Filter / Tolerance
WSC view button R

View Selection x|

X |0
Coolant ~
<o Canned Text b 0
9 e Mlige Walues v = X "
Z |2

e

]
]
05

* Mame Drigin [in view coordinates|
Fig. 65. Y - - e
BACK ®0.Y0. Z0
Quick View Setings | q%) [ EEIDGTJTD’SAIDE ig :3 ;3
Step 5. Click BOTTOM [ Moy o2 S S e ———

Comer Radius  0.725
CUT and CliCk OK Feed Rate E4178 I work offset |-1 [v Display rela

Spindle Speed 2139

Coalant [ulid
vp‘ tO Close [:slgflfagf’tSEt 35 M [V Set new origih v x ?
View Selection Dineter O 0 . |
Fig. 65 Fig. 66

dialog box, Fig. 66.
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Step 6. Uncheck Dis- X
play relative
tO WSC, e Taoalpath Type 1=

Tool

Fig. 67 Holder

Cut Parameters

. & Rest Material —working coordinate spstem rToolplane———————— ~ Comp / construction plane
Step 7. Click both Trensiions
A Stesp / Shallow | EOTTOM CUT | EOTTOM CUT [ BOTTOM CUT
inking Parameters
Copy Settings I o e
Origin (in view coordinates) Qrrigity [in view coordinates) Origin (in view coordinates)

A Filter / Tolerance

i b’ -
nght = Coolant ~ I—
buttOI’lS tO COpy Canred Test _— W IDU— ﬂ y IDD—
l—

Misc Values

Settlng tO TOO] :_—'I iz Contral _,l;I
Plane and COn_ Quick Yiew Settings
struction Plane, [Ted = TZBaLEN.

=l

& =] #| | #|

. Comner Radius 0,125
Flg- 67 Feed Rate E417E I whark offset Al I Display relative to w5
Spindle Speed 2139
Coolant Off
Tool Length 25

Step 8. Click OK i

4 (s 7P SUTION LT
inthe |kmam fam

Toolpath dialog . j:uit.:d

box. il

Fig. 67 I

N. Change Params in Waterline. Gpsraons Manager -

Step 1. Click Parameters in pasted toolpath, 4-Surface High Speed (Wa- Toapats | .
terline), Fig. 68. (A X5kl

BEflval$|x

Bl 55 Machine Group-1
Step 2. Select Steep/Shallow from the tree control and set: A aia—
B-22 Top cut
Angle Fl‘0m 0 & 1 - Surface High Speed {Re
D Parameters
----- 8 #1 - 0,2500 ENDMILLZ

| E-[E] Geometry -

Use Z depth . .22 Toolpath- 113.7K - FU
Minimum —,9 E| m 2 - Surface High Speed (W,

D Parameters
Maximum-133 e ¥ #1-0.2500 ENDMILL2
I:I--- Geometry -
2% Toolpath - 35.4K - FUS
B33 BOTTOM CUT

oo

Set Contact Al‘eaS to E| = 3 - Surface High Speed (Re
. H D Parameters
Contact Areas Only, Flg. 69. Lo # #1-0.2500 ENDMILLE

E (5] Geometry -
€ Toolpath - 0,0K - FUSE

Surface High Speed Toolpaths - Watetline ﬂ

E| m 4 - Surface High Speed (W,

Toolpath Type Y [ I #1-0. ZSDDNILLZ
Toal |
Holder e H-[E] Geometry -

22 Toolpath - 35.4K - FUS

Fig. 68

Cut Parameters Fram
- @ Rest Material
Tlamslt\oms To

[+ Llnklng Palamatels ‘
- Fiker / Tolerance
Planes [WCS) [ Z depth

Coolant ¥ UseZ depths Detect limits —_—
- Canned Tewt i
e Misc Walues

[ s Control _'LI Mimimum depth |-0.9

N — i -

4

i| Wi

Marimur depth |-1.33
Quick View Settings

Tool 1/ BALLEM...
Tool Diameter  0.25
Comer Radius 0,125

Fig. 69
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Step 3. Select Planes =
(WCS) from ‘ Y5 LUl RE

the tree control, [ Tamnime =
. < Tool
Flg. 70 < Holder
[ Cut Patameters
& Rest Material —working coordinate spstem rToolplane———————— ~ Comp / construction plane
Step 4. Under Work:
c . nder orkKk- Transitions
p . . v Steep / Shalow | TOF CUT | TOF CUT [ TOF CUT
lng Coordlnate [~ + Linking Parameters
1' k ” At Fiter 7 Tl Origin (in view coordinates) Qrrigity [in view coordinates) Origin (in view coordinates)
i Fileer / Tolerance
SyStem, Cl1C » I IDD— " w IDD— o % IDD—
<o Coolant
Select WSC U Camed et ‘ | | e e e
view button e o Ll K1) R
- ‘El. ud Cantil _’lll z [es z [z z 205
|, Fig. 70 |
9 M ° k Wiew 5
u::ul = enmg:/d BaLLEN | Gﬁb Q%D 4%0

Tool Diameter  0.25 =

Step 5. Clle BOT- IE;TIEEZS:MS g:]ﬂzgs I~ “work affset 1 I™ Display relative to LS

Spindle Speed 2139

TOM CUT Coolant glé

Tool Length
and click OK Diaeter O -
CPlane / TP... TOPCUT
FormulaFile  Default.Formula
wf tO Close Axiz Combin...  Default
View Selection  ~ -edes
. & = disabled
dialog box, v %| S| 2|

Fig. 71. Fig. 70

oo

View Selection x|

Step 6. Click both Copy Settings Right | ** | buttons to copy setting to e T
TOP RO.Y0. Z0.
Tool Plane and Construction Plane, Fig. 72 and click OK V’ . e o 7
AIGHT SIDE 0020
LEFT SIDE #0.Y0. 20,
150 U Z00.

<01 225

M [ Setnew ongmllilil
Fig. 71

surface High Speed Toolpaths - Waterline x|
LT =

Toolpath Type =
Tool
Holder
=] Cut Parameters
i3 Rest Material —Working coordinate spstem rToolplane————————— ~ Comp / construction plane
f Transitions
v Steep / Shallow | BOTTOM CUT | BOTTOM CUT [ BOTTOM CUT
[#- + Linking Parameters
Origin [in vievs coordinates) Origin [in view coordinates) Origin [in vievs coordinates)
A Filter / Tolerance
% [oo " %[00 %[00
Caalant ‘ s
Canned Test e I
0.0 0.0 0o
Misc Values T “ v "
Z IIJ 45 Z 045 Z 045

=] Auis Cantrol -
1l 2

Quick Yiew Settings
Toal T BALLEN..

&l

# =] | ol

Comer Radius 0125
Feed Rate 64176 ™ work offset Al ™ Display relative to WECS

Spindle Speed 2133

Caolant [al3

ToolLength 25

Length Offset O

Diameter OfF.. 0

CPlane / TP.. BOTTOM CUT
FormulaFile  DefaultFormula
Axis Combin... Default

= edited

& = disabled v’, | * | e} | ? |
Fig. 72
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O. Verify BOTTOM CUT. =

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Double click BOTTOM CUT in Orientation dialog
box to change to your bottom cut view, Fig. 73.

In the Toolpaths Manager, click BOTTOM CUT
toolpath group to select both toolpaths, Fig. 74.

Click Regenerate all selected operations !"j’t' Fig. 74.

Click Verify 6

in the Toolpaths Manager, Fig. 74.

Click the Play ’

in the Verify dialog box to start the machining,

Fig. 75.

Click OK ﬁ to close Verity dialog box.

Save. Use Ctrl-S.

Y (e VEA]- ™)

Operations Manager -
Toolpaths |

G Bk SPo |

@ ELH | VWalh W

B 55 Machine Group-1
_|],|_ Properties - TECHNC DAYVIMCT
BF -8 TOP CUT
E| m 1 - Surface High Speed (Re
Parameters

¥ #1-0.2500 ENDMILLZ
Geometry -

2% Toolpath - 113.7K - FU
B 2 - Surface High Speed (W,
D Parameters
----- ¥ #1-0.2500 ENDMILLZ
Geometry -

Speed (Re
D Parameters
----- 5 #1 - 0.2500 ENDMILLZ
-[E] Geometry -
B Toolpath - 74.9K - FUS
B-E¥ 4 - Surface High Speed (W,
D Parameters
----- 5 #1 - 0.2500 ENDMILLZ
-[E] Geometry -
€ Toolpath - 30.8K - FUS

Display controls

Moves [ Step I 1
Moves | Refresh I 1
Speed — |_
Quality

™ Update after each toolpath

Stop options

b3

[ stop on collision
™ stop on kool change

[ stop after each operation

Settings

MAURE
b m—y )
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