Mastercam X5
Chapter 3 CO2 Shell Car

SolidWorks 11 to Mastercam X5
2011

A. Open File in Mastercam X4.

I S
Step 1. If necessary, save your body file in Solid- R
M ‘
Works. x
Step 2. In Mastercam X5, click File Menu > Open. ket
(T Dessiptor —
Step 3. In the Open dialog box set Files of type to oo T 3
SolidWorks Files, select your BODY file, A —C | B
) Sonigy | R | 2]
Fig. 1. Click OK V{ . Fig. 1
Step 4' Change tO the Isometrlc Ma:r(amMillXMl.lﬂ E:'\M\’DUMNTS‘-‘\MATEREAMFILSSWHﬂD\’.MEX . ‘ =[81x]
View. Use @ or Alt-7. [Srdea)oc+@Bes Es vrs||Peas |0 [6-@- [/ %- 7 | VHIHAEE-[ k-
sl ] e[+ W 2[5 ] e M1 0 - W0 slele] Aol ¥ 2le) 2

Ribbon Bar

Step 5. Click Fit ‘ﬁ" or use Alt- :
F1 to fit, Fig. 2.

B. Confirm Units are

Metric.
Step 1. Click the bottom right cor-
ner of the display, the units ’
should be Metric, Fig. 2.
%
c' sav? Yqur Fil e. e T/Cpmmppo e e e = fawties 12l —al——] [ wes \TDM
Step 1. Click File Menu > Save As. Fig. 2

Step 2. Key-in BODY for the filename and press ENTER.

D. Change Color. EEAIECEEEERE AR
Step 1. Click the All button | |inthe 2 M- 2 |[[2_L ow | N[ =] - /0] 8|
General Selection ribbon bar, Fig. 3. Fig. 3
Selectall x|
Step 2. Click All Entities button Fig. 4. [ AN Erites g™
wform Result
farm Group

Group Manager

Entities
Color
Level

width
Style

Fig. 4

L i i i |
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Step 3. Right click the color Right click
swatch in the Status 20 | Grien [Planes | Zi[0.0 | 63%’ | Leveli 1 || atribu
Bar at the bottom of the Fig. 6
screen, Fig. 6. Key-in 24 for green color
number and press ENTER, Fig 7.

Step 4. Save H . Use Alt-F S.

E. Rotate Body Around Axes.
Step 1. Click the down arrow of the

- ErEREIET N

Set Planes button | kl=/{ in the
toolbar and click Top (WCS), Fig 8.

FA Feark iirsi

] Fig. 8
Step 2. Click Xform Menu > Rotate.
Step 3. Click the solid body to select it and press
ENTER, Fig. 9. The solid will change color Body solid Fig. 7
with selected.
x|
Mave Copy Jain
Step 4. Set: Move * ’ N “‘ C8
1 for Number of Steps  # sfi = :: ’:fllitwp
180 for Rotation Angle
Click Apply , Fig. 10. - @
Step 5. Click the down arrow of the Set Planes & |18“~ =IH
button | LI | in the toolbar and click Front © Rlowe € Trandate
(WCS), Fig 11. %l
Step 6. Click the solid body again to select it and E_El E_gl
press ENTER, Fig. 12. [ Preview
I~ Hegen I~ Fit
Fig' 9 —Attributes
[ Use New Attributes
Body solid
v | QL ?|
— N
Fig. 10
Ed 7
| Dea® J@-“@'O* | &%~
Top (WS
W Fronk (WwiC3) <
Fi Right (wcs)
Fig. 11

\

Fig. 12
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Step 7. Set: Move (+
-90 for Rotation Angle d_, Fig. 13.
Step 8. Click OK Vf’ in the

Rotate dialog box.

o

Right click the drawin

click Clear Colors E'ﬂ
menu or use Alt-R C.

=

F. Add Levels.
Step 1. Display Level Manager. Use Alt-Z.

Step 9. Click Fit or use Alt-F1.

Step 10. area and

from the

Step 11. Save . Use Alt-F S.

Step 2.
in SOLID, Fig. 15.

Step 3.

Fig. 14

Press Tab key to move to the Name Field and key-

Press Shift-Tab key (hold down the Shift key and

press Tap key) to move back to the Number Field

and key-in 2, Fig. 16.

Step 4.
WIREFRAME, Fig. 16.

Step 5.
shown here and Fig. 17.
1 SOLID
2 WIREFRAME
3 CONTAINMENT

Step 6.

Press Tab key to move to the Name Field and key-in

Continue and create CONTAINMENT Level as

Click the 2 in Number column to make Level 2

v’

WIREFRAME active and click OK

. Fig. 17.

=

Step 7. Save . Use Alt-F S.

X

Mave Copy Join
Rl rr‘ c
— ¥ fngle between
# |1 _I;

= Total sweep

¢ 3

£ [= ‘j' E
£+ Rotate " Translate
Fig. 13

x|

MNurnber Wigible I Narng

| # Entities | Level Set |

1 H SOLID

 Main Level

Nurnber: MNamne:

|L1 ‘ |SDL|D~
| [&]

¥ take main level ahways visible

I Only display geomety on mair lew

1

List Levels
 Used

 Named
@ Used or named
" Range

! =
T

 Wisible Levels

All off |

All on

| 2]

Fig. 15

M Level Manager

x|

Number Wisible I Name
1

| 1 Entities | Lewvel Set |
1

b SOLID

2 b ‘WIREFRAME

i~ Main Level

Number: MName:

|2 IWIF\EFHAME
LS. ~
| _k

¥ Make main level always visible

I~ Only display geometry on main ey

1]

List Lewels
T Used
" Named
' Used or named
" Range

 Wisible Levels

All o

All aff |

Fig. 16

M Level Manager

x|

Murnber Wigible | Mamne

| 1t E ntities | Level Set |

1 #
3~><

i~ Main Level

SOLID

Nurnber: MName:

|2 IWIF\EFHAME

Level Set:
| & ]

¥ Make main level always visible

™ Only display geomety on mai lew

1

COMTAINMENT ‘ 0

List Lewels
T Used

" Named
@ Used o named
" Range

! =
[T

 Visible Levels

All off |

Al an

V| 2|

Fig. 17
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x|

G. Create Bounding Box.
Step 1. Draw the bounding box El W Al Entiies

r~ Create

tangerine. Click the color

swatch in the Status Bar at :; f::: e
the bottom of the screen. B B ‘
Key-in 94 for tangerine I Center F'oints
color number and press EN- B e
TER. ~Expand
% oo ~1E
Step 2. Click Create Menu > Bound- y oo ~E
ing Box. z oo
Shape
Step 3. Set: check Lines Arcs : :j:::f:‘"'
uncheck Center -
Point, Fig. 18 £z -
Click OK | &f | Fig.19. | 7' u
Fig. 18

H. Create Rectangular Shapes.

Fig. 19

Step 1. Draw the rectangular shape green. Click the color swatch in the Status Bar at the bottom
of the screen. Key-in 10 for green color number and press ENTER.

Step 2. Click Create Menu > Rectangular Shapes.

Y||dwEE

[l

X
LA

Step 3. Set: Base Point oy, =17 1 X | o | BT
-::I o ; Qrigin .
305 for Width L e, & gm -
a T ndpain
42 for Height i P E’E | o, D
Iﬁ 42.0 "IE E ¢ Intersection
Click the Anchor point i = e
{+ in the middle of the (> bs = Fig. 21
left side, Fig. 20 s

Click the down arrow in
the Auto Cursor ribbon bar

and click Midpoint ;+' |, c & c
Fig. 21. o C s
~
i i i
Click the bottom back _
line of the bounding box [ fulece [ GerterPon
wireframe, Fig. 22. v | S| 2|
Click OK| & |to Fig. 20

close the dialog box.

o

or use Alt-F1 to fit.

Step 4. Click Fit

Anchor point-
midpoint
of back
. bottom line
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I. Delete Orange Bounding Box.
| Al

Step 1. Click the All in the General |2-]®-
Selection ribbon bar, Fig. 23. T2 [ ~I an.. | ¥ [in O o-Yelel
Fig. 23
Step 2. Click Color button in |
the Select All dialog x’f*‘" E"F‘:“ES“
box, Fig. 24. s [
Group Manager inm \
Step 3. Click to place a check r Erifes
1 1 4 alor
n tangerlne (94) check il Lcelel
box, Fig. 24. r widih
r Siyle
r Faint o
1 l iscelaneous
Step 4. Click OK | & i Fig, 25 Q
B+
Step 5. Press Delete key on the o——
keyboard, Fig. 25. e T
 rig 24 ECEREL O arE
Step 6. Click Repaint E or use F3 to redraw. m % -
J. Create 3D Wireframe. E;h:::z:
Step 1. Click the down arrow of the Set Planes button ] gFig. 26
L[| in the toolbar and click Top G- %Y
(WES), Fig 6. TR ? Jm |gﬂm %"
Step 2. Click Xform Menu > Translate. | window '
X Fig. 27 g
Step 3. Click the down arrow of Hop G d
Selection Methods drop- AN — N \%‘F\
down list and click Chain, = *I" = . . ' \\ Click line
Fig. 27. ~Datg——————————— . to chain
& [ ~E \rectangle
Step 4. Click a line of the rectangle | & [ yo =IH -“&
and press ENTER. Azijoo " HE .
rFomd To———————— -
Fig. 28
Step 5. Set: Join A= 2 > : Q
€p D. ct: oin / \
Yto-70 Sl , Fig. 29. i— i :E q \x\
0.0 l
Step 6. Click OK V’{ to close Rrami \\\
the Translate dialog box, _'::"Iie:— o y
Fig. 30.
i attributes
[~ Use Mew Attributes \
Step 7. Right click the drawing ~
area and click Clear Colors v | Q| 2| Fig. 30 \[ /
from the menu. Fig. 29 :
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K. Copy Line.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

L. Move to Origin.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Click the back rear vertical line of the wireframe, Fig. 31.

Click Xform Menu > Translate. Ctl;cg, g;‘e
i+
Set: Copy New line
Y to-34 {8, Fig. 32.
and press ENTER.
Click OK V{ to close

the Translate dialog box.
Right click the drawing
area and click Clear Col-

ors ﬁ'ﬁ from the menu
or use Alt-R C.

Fig. 31
Display the origin. Use F9 to show the axes,
Fig. 33.

Click Xform Menu > Move to Origin.

Click the down arrow in the Auto Cursor rib-

;* | Fig. 34.

bon bar and click Midpoint

Click copied rear line, Fig. 35.

Translate

Maove Copy
Rl e "
& Distance betwesn
# |1 _I;

€ Tatal distance
Delta

& e =IH
Az o ¥ =E

X =g

x|

Jain

r

rFrom / To

il s 7

X o =H
2 =E

i~ Preview

|7| Beaen [~ Fit

=

- Attributes
[ Use Mew Attributes

v | Q] 2

Fig. 32

o

Click Fit or use Alt-F1 to fit.

S+ X

Right click the — e
drawing area and ’(:3 e
. Arc Center
click Clear Colors Midpoint NG
li e
&E from the new e New Origin e Intersection
menu or use g
Alt-R C.

Note center of
cartridge hole as
new position of
origin, Fig. 36.

Toggle axes off.
Use F9.

Fig. 35
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M. Containment Level Active.
Step 1. Display Level Manager. Use Alt-Z.

Step 2. Click the 3 in the Number column to make Level 3

CONTAINMENT active, Fig. 37. Click OK
when done, Fig. 37.

N. Create Containment.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.
Step 7.

Step 8.

Change to the Top View. Use

Click Fit

o

B

or use Alt-F1 to fit.

M Level Manager

MNurnber Wigible I Narne
1 x s0LID

2 # “WIREFRAME

v

or Alt-1.

r~ Main Level
Nurnber: Mame:

|3 IEDNTAINMENT

Level Set:
I

¥ Make main level always visible

™ Only display geometry on main les

| 1t E ntities | Lewel Set |
7

16

‘ [

List Lewels
7 Used
 Named
@ Used or named
" Range
i =
1000 _IZ

i Visible Levels

#llon | All aff |

V| 2]

x|

Fig. 37

Draw the containment red. Click the color swatch in the Status Bar at the bottom of the
screen. Key-in 12 for red color number and press ENTER.

Click Create Menu > Silhouette
Boundary.

Click the solid body, Fig. 38

Body solid

and ENTER to except selec-

tion.

Check Arc Fit, Fig. 39 and click OK

v

. Fig. 40

Click Create Menu > Line > Endpoint. Alt C L E

Draw a vertical line down from front end of the solid body,
Fig. 40. Press ENTER. Click OK Wf

in ribbon bar.

Boundary

O

Fig. 38

Silhouette Boundary

EI Geometry

I Spin Boundary

E Ruatation axis
2l |

™| Use solid properties

| W

& [Upper prafile
 Lower prafile
 Full prafile

~ Filker

Tolerance 0.0z

\~ Draw vertical

line from
end body

Fig. 40
Step 9. Click Create Menu > Line > Parallel. Alt C LA

Look ahead |1 on.0 - l

M e fit
™ Splir fit

Smooth angle |5.D VI

Tessellation tol IEI.EIZ VI
v]| Q| 2]

x|

Fig. 39

Step 10. Click the vertical line and click left side of line, Fig. 41. Key-in 6 for Distance | [*] | in

the ribbon bar, Fig. 42 and press ENTER. Click OK wf

in ribbon bar.

Parallel line
6 mm on left side

2

|oolle@iEmp

2 |

2LIVITY

£||E2.11182 = g joo

S5 - P

J

) |

[Pl e =IH

Fig. 41
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Step 11. Delete first vertical line,
Fig. 43. Select line and press

Delete key.
Delete
line
Step 12. Save H . Use Alt-F S. Fig. 43
x|

o. Turn Off Leve’s. Mumber Wigible I Mame | # Entities | Level Set |
Step 1. Display Level Manager. Use Alt-Z. ) T L

3 b3 COMTAINMEMT kil
Step 2. Turn off SOLID and WIREFRAME levels. Click  gnew— titeve

. Mumber: Marne: T Used
All off button. Click OK vf when done, Fig. 44. E [FONTAINNENT " Mared

@ Used or named

Level Set:

i li I " Range
Pl Offs e t co n ta 'n m e n tl ¥ Make main level always visible
1000 -

i izl
Step 1. Delete the two circles. To delete, drag a selection W Ty ey ol =
A

around both circles and press the Delete key, Fig. 45, = [ ¥etleleet
p »E C N | E

Step 2. Click Xform Menu > Offset Contour. Fig. 44

Step 3. Click Partial button (P) in

the Chaining dialog box, Fig. 46.

2

o}

Fig. 45
Step 4. Click left end of top arc (under the cartridge Ve - 5
hole), Chain 1, Fig. 47. Click right end of vove  Cony
same arc. Click OK| & |in the Chaining g 8] AN G‘ ‘
dialog box, Fig. 46. s o
% Qx| _de
/ — - rDistahces—————————————
¢ £ = =
‘ \ Curve 2 ‘
Curve 1 9 [oo -5
Fig. 47 [rove =] I w‘ £ B8
r AI &l { Absolute (¢ Incremental
Step 5. Set: Move : Q| @+
b = e 7 F4
Distance to 7 M, Fig. 48 W08 | e e
Check Preview Regen, Fig. 49 7 S
Click Apply . ﬂ ﬂ _|7| Regen I~ Fit
Offset Fig. 46 ¥ Irfirite Lock &head
—/_\/ Tolerance 0.02 -
[aw depth m
—Attributes
™ Use New Attibutes
Fig. 49
6 v | ®| 2|
Fig. 48
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Step 6. Click Partial button (P) in the

Step 7.

|

Chaining dialog box, Fig. 50.

Click left end of bottom arc (top of body),
Chain 1. Click right end of same arc. Click

OK| &

in the Chaining dialog box, Fig. 51.

A

/ f

Step 8. Set:

7

Curve 1 Fig. 51

'y
Move

=

zl

& .

149 1|
1]
v | 2]

Offset Contour

Move Copy

i~ Digtances

13 =
O

" Absolute % Incremental

& iy 28

x|

|
i~ Corners ‘

© MNone & Shap Al

i~ Preview

[ | Regen
LS

" Fit

Distance to 7 Ml Fig. 52.

Click Reverse Q-"-# . The offset should
be below the geometry, Fig. 53. If the offset

1s on the wrong side - click Reverse
Click OK | &

Offset

Fig. 53

Step 9. Right click the drawing area and click Clear Colors

Step 10. Save

=

. Use AIt-F S.

|

Fig. 50

igh

¥ Infirite Look Ahead

Tolerance ID.D2 'l
[aw depth ID.W VI

— Attributes
[T Use Mew Attributes

v | Q] 2]

Fig. 52

from the menu or use Alt-R C.
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Q. Trim Lines. IDPd&a

[me|e@EDRIBLIVT Y

Step 1  Click Edit Menu > Trim/Break > | | EEr o] z|m o+ - P |

Trim/Break/Extend. AKETT

Step 2. Click Trim 2 Entity button
(2) in the ribbon bar, Fig. 54.

]| :I_H-Tsﬂﬂl_l o |

Fig. 54

Step 3. Trim and extend entities. To trim, click entity on side you want to keep, Position 1 and
Position 2, Fig. 55 and Fig. 57. Trim at each intersection. Be sure to click curves close to

the expected intersection.

Step 4. Click OK V{ in ribbon bar when done.

L
2
1 Before Trim After Trim
1
s 2
Fig. 55 Fig. 56

17

Xed
Before Trim 1

2 N\

Fig. 57

Step 5. Delete the remaining curve at front of

After Trim f/

Delete

Fig. 58

body, Fig. 58. To Delete, drag a selec-
tion around curve and use Delete key.

Step 6. Save H . Use Alt-F S.

Fig. 59
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R. Turn On Levels.
Step 1. Display Level Manager. Use Alt-Z.

Step 2. Turn on SOLID and WIREFRAME levels. To

turn on levels, click All on button. Click OK

when done, Fig. 60.

S. Create WCS LEFT CUT.

Step 1.

Step 2.

Step 3.

Step 4.

Change to the Isometric View. Us

&

€

v

or Alt-7.

Click WCS in the Status Bar at the bottom of the
screen and View Manager from the menu, Fig. 61.

With the Top View selected, click Copy button in

the View Manager dialog, Fig. 62.

Rename COPY OF TOP to LEFT CUT. To rename, ]|— j|

slowly click the view name and key-in the new

name, Fig. 63.

|

Copy |

141

Relative...

Geometr...

Solid Face:

Check offssts

x|

Mumber Wizible I M ame | 1t E ntities | Lewel Set |
1 x s0LID 1

2 x WIREFRAME 18

] x CONTAINMENT 19
r~ Main Level List Lewels

Nurnber: Mame: " Used

E [CONTAINMENT | | " Named

Level Sat @ Used o named

" Range

| B0

¥ Make main level always visible

! =
™ Only display geometry on main les 1000 _|
rWishle Levels————————
s Al of | o ? |
Fig. 60

Wl view Manager

Sek WIZS Driging 0, V0, 20,

Saved|as TOR

j| WIZS | Groups |T|T;é

Fig. 61

I™ Display only views associated with the selected view

x|

Update araphics wiew when
Mame C | T |D.] Woff # m WES changes
FRONT =
BACK # _ . L
Set current view and origin
BOTTOM #
RIGHT SIDE = <& ¥ |
LEFT SIDE =
150 = & = | @ |
r~ Origin [in view coordinates|
¥ Enable origin
4] (3|
¥ IIJ 1] I
[~ Attributes
' o0
Work Olfset #[17 Get uriue. o [T [ B zZin | @
Comment
:I I Associative
x| ?]

Fig. 62

I™ Display only views associated with the selected view

EENERE

Copy
Relative...
Geometr...
Solid Face:

Check offssts

4]

I@P--

Mame [ e[ 7 [o]waie]| [ Update graphics view when
QETDF' C T ¥ WS changes

FRONT s

BACK s ; B

[~ Set curment view and origin

BOTTOM 5

RIGHT SIDE 5% % v

LEFT SIDE 5 |

150 s % = | ® |

¥ Enable origin

|+

AN

[~ Attributes

Comment

“wiork Offset #|-1 Get unique.

"
Color ITI_EI ZIU.D— QI

:I I Associative

i~ Origin [in view coordinates]——

I v %] 2]

Fig. 63
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Step 5.

Step 6.

Step 7.

Step 8.

Click the Set All button
Fig. 64.

Click OK

Set:
Origin X to 0
Origin Y to 0
Origin Z to 34, Fig. 64.

v

Check the origin. Use F9 to

show the axes, Fig. 65.

T.

shown in Fig. 66.

Step 2.

Step 3.

Click Fit

o

Fig. 67.

Step 4.

ager dialog, Fig. 68.

Bl WD = Lview

.. Wiew Manager —

Sek WES Crigin w0, Y, 221,

Savedlas LEET CUT

=l

j| WCS&ErDups ’I_F/él
Fig. 67

M

I Display only views associated with the selected view

h Name I T I T | D I Wolf | r Update graphics wiew when
—I TR P WS changes
Copy | FROMT ks
BaCK. fal 5
et curent views and ongin
Relative... | BOTTOM #
RIGHT SIDE E &l ¥ |
Geometry... | LEFT SIDE #
150 » D= | @
Soid Foce.. || SN I 7 M —
Check ullsalsl i~ Drigin [in view coordinates)
¥ Enable origin
4] |+
] ® |D.D M
Attributes v W "
‘wiork Offset 1 Get unique. Color |11 I_ EI Z a0 QI
Comment
= I Associdtive
El
v %] 2]
.
Fig. 64
LEFT CUT

Create WCS BOTTOM CUT.
Step 1. Use the Alt and down arrow and Alt and
left arrow keys on keyboard to rotate view as

or use Alt-F1 to fit.

Click WCS in the Status Bar at the bottom of
the screen and View Manager from the menu,

Click the Solid Face button in the View Man-

¥iew Manager

|
Copy |
Relative... |
Geamehy... |

Soid Face..

Check. Ullsalsl I

I Display only views associated with the selected view

origin

Fig. 66

Mame {7 [o.] wos|

TOP I

FRONT ®

BACK X

BOTTOM *

RIGHT SIDE *

LEFT SIDE #

150 *
LoeeFrcor . JolT x| |
4| |

- Attributes
‘wiork Difset |1 Get urique. Calor |11 I_ El
Caomment

~
x|
r Update graphics wiew when
WS changes

[~ Set curent view and onigin

& |
2| =l ol

r— Origin [in view coordinates|

¥ Enable origin

kBT g
o
z2p Q|

I Associative

v x| ?]

Fig. 68
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Step 5.

Step 6.

Step 7.

Step 8.

Step 9.
Step 10.

Step 11.

Step 12.

Step 13.

Click bottom face of the body solid, Fig. 69.

Set X axes should point to the front of body
and Y axes to right, Fig. 69. This should be

View 1, Fig. 70. Click OK

v’

Select view dialog box.

Key-in BOTTOM CUT for new view name
in the New View dialog and click OK

Fig. 71.

Set:
Origin X to 0
Origin Y to 0
Origin Z to 34, Fig. 72.

in the

Bottom

v |

Click the Set All button

v

Click OK , Fig. 72.

Change to the Isometric View.

or Alt-7.

o

Click Fit
to fit.

or use Alt-F1

Check the origin. Use F9 to
show the axes, Fig. 73. Then,
F9 again to hide axes.

3

. Use AIt-F S.

BOTTOM CUT

origin

face

Fig. 70
. Newview x|
, Fig. 72.
MHame ok Dffset #
[poTTOM CUT 4| {r [4 Gt unigue.. |
Origit [it1 wiew coordinates)
|><1 5. 46342078 v-0. 2339988707 [~ SetaswCS
USC @ [y | [7 fssocistive ¥ Set new origin “ | x | ? |
Fig. 71
¥iew Manager x|

|
Copy |
Relative... |
Geamehy... |
Solid Face... |
Check ullsalsl

I Display only views associated with the selected view

{7 [o.] wos|

Hame
TOP I
FRONT =
BACK X
BOTTOM #
RIGHT SIDE *
LEFT SIDE #
X
b
BOTTOM CLUIT A
4] |+
I~ Attributes
‘wiork Difset |1 Get urique. Calor |12 . El
Camment it

r Update graphics wiew when
WS changes

tent view and origin

[~ Set curent
& ¥

ﬂ:.'@l

r— Origin [in view coordinates|

¥ Enable origin

%[00 g
z 340§' QI

I Assoctive

v x| ?]

Fig. 72
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