Mastercam X5
Chapter 3 CO2 Shell Car

SolidWorks 10 to Mastercam X5

2010

A. Open File in Mastercam X5.

Step 1. If necessary, save your body file in Solid-

Works.

Step 2. In Mastercam X5, click File Menu > Open.

aaaaaaaa

Step 3. In the Open dialog box set Files of type to
SolidWorks Files, select your BODY file
and click Options, Fig. 1.

Fig. 1
Step 4. In the SolidWorks File Params X
dialog box, uncheck Edge curves "Bokis Scok [Urrspee =]
2
 Trimmed surfaces
. . Wrtrimmable surface level: |1 oog
and click OK « 5 Flg- 2. I Edge curves ™ Import Solids History

Click OK in Open dialog box.

™| [mport G2 Tioolpaths from Sofidworks file

File Information

Extents:
E3 E0.22517 Entities: 1
Step 5. Change to the Isometric View. Lo e e A
Use @ or Alt-7. v | %] ?
Fig. 2
Step 6. Click Fit |48# | or use AIt-F1 to fit.

B. Check Units are Metric.

Step 1. Check the bottom right corner of the display, the units should be Metric,

Fig. 4.

C. Save Your File.
Step 1. Click File Menu > Save As. ot

IEGEY R

Step 2. Key-in BODY for the file-

name and press ENTER. :

4

ZV
kx

Gview: IS0 WCS:TOP T/Cplane:TOP

44.5075
Metric

|20 [ Gvew [plares [ z[e.0 ][t v [ even ]t

1 [awmmes [ =] —=1[

‘
[ wes [ Gars M

Fig. 4
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Step 1.

Step 2.

Step 3.

Step 4.

D. Change Color. R A EEEEIER I R
Click the All button |_#= |inthe I M- 2 || L o | ¥ =] - 5|0 @]
General Selection ribbon bar, Fig. 5. Fig. 5

select Al
Click All Entities button Fig. 6. [ AIEniiies g~
Hform Result
#farm Group
Right click the color swatch in the Status Bar at the bottom of Group Manager
the screen, Fig. 7. Key-in 24 for green color number and press - Eritios
ENTER r Color
Right click Fig. 6
Save |kl | Use Alt-F s, 30 | Gview |Pianes | Z[0.0 || 8 dw [ Level |1 | | aribu
— N
Fig. 7

E. Rotate Body Around Axes.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

L[| in the toolbar and click Top (WCS), Fig 8.

Click the down arrow of the Set Planes button | 2eea JEFiJ!@ -@-|| % -]

m Eemmb LTSN
. Fig. 8
Click Xform Menu > Rotate. Body solid '8
x|
Click the solid body to select it and press ENTER, El s B o
Fig. 9. The solid will change color with selected. ’
lﬁ = fnole between
#! _:I = Tiatal sweep
Set: Move
1 for Number of Steps  # Uy @l
180 for Rotation Angle ‘i A WE
Clle Apply ’ Flg. 10 ' + Rotate = Translate
]
Click the down arrow of the Set Planes button | k[ Rramd
in the toolbar and click Front (WCS), Fig 11. E_§| E_g|
Preview——————————————
Click the solid body again to se- M Feen | R
lect it and press ENTER, Fig. 12. Fig. 9 A
[ Use New Attributes
Body solid v | o | ¢ |
S—
Fig. 10
oesx||B-e-@-|/%-|
Tap (WS
| Fronk {WCs) xS
[ Right (wes)
Fig. 11

Fig. 12
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Set: Move
-90 for Rotation Angle ‘i, Fig. 14.

Step 7.

V/ in the _

Step 8. Click OK
Rotate dialog box.

Step 9. Click Fit ‘ﬁ' or use Alt-F1.

Step 10. Right click the drawing area and
click Clear Colors ﬁ"ﬁ from the
menu or use Alt-R C.

Step 11. Save | kb | Use Alt-F .

F. Add Levels.

Step 1. Display Level Manager. Use Alt-Z.

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.

3

Step 7. Save . Use Alt-F S.

X

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

= Tiotal sweep

¢ 3

5_ [=0 sv[E
i+ Rotate " Translate
Fig. 13

x|

MNurnber Wigible I Narng

| # Entities | Level Set |

1 H SOLID

~ Main Level

Nurnber: MName:

|L1 s ISDLID~
| L

¥ Make main level ahways visible

I Only display geomety on main lew

1

List Levels
 Used
 Named
@ Used or named
" Range

! =
[T

 Wisible Levels

All off |

All on

v 2]

Fig. 15

M Level Manager

x|

Number Wisible I Name
1

| i Entities | Lewvel Set |
1

b SOLID

2 b ‘WIREFRAME

i Main Level

Number: Mame:

|2 IWIF\EFHAME
| b

¥ Make main level always visible

I~ Only display geometry on main lew

1]

List Levels
T Used
" Named
@ Used or named

" Hange

i Wisible Levels

All on

Allaff |

Fig. 16

Il Level Manager

x|

Murnber Vigible | Mame

| 1t Entities | Level Set |

1 # SOLID

i~ Main Level
Nurnber: MNamne:

|2 IWIF\EFHAME

Level Set:
| & |

¥ take main level always visible

I Only display geomety on mair lew

1

# COMTAINMENT s 0

List Levels
T Used
 Named
@ Used or named
" Range

! =
T

 Visible Levels

All off |

Al an

V| 2]

Fig. 17
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G. Create Bounding Box. |
Draw the bounding box

Step 1.

tangerine. Click the color
swatch in the Status Bar at
the bottom of the screen.
Key-in 94 for tangerine
color number and press EN-

TER.

Step 2.
ing Box.

Step 3. Set:

Click Create Menu > Bound-

check Lines Arcs

uncheck Center
Point, Fig. 18

Click OK

v

, Fig. 19.

AN

[V &l Entities

r Create

[T Stock

V' Lines fres

[~ Puirts s
[T Certter Paint

I” Salids ~

~ Expand

' Rectangular
= Cylindrical

" Fig. 18

H. Create Rectangular Shapes.

Step 1.

Fig. 19

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.

Step 3. Set: Base Point

305 for Width

=
Lalal

42 for Height

Click the Anchor point

=
left side, Fig. 20

in the middle of the

Click the down arrow in
the Auto Cursor ribbon bar

and click Midpoint ,+E |,

Fig. 21.

Click the bottom back
line of the bounding box
wireframe, Fig. 22.

Click OK

v

to

close the dialog box.

o

Step 4. Click Fit

AR A A
rmrey STes UX % [ | ow ] BT
e
Agrlgln
ﬁl @ Arc Center
W EI \+ Endpoint
El "4 Intersection

=} Puoint
Fig. 21

Anchor point-
midpoint
of back

S ~ bottom line

[a [a [a
o c c
C s C C
[~ Suface I~ Center Paint
v | S| 2|
Fig. 20

or use Alt-F1 to fit.
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I. Delete Orange Bounding Box.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Click the All | All...

inthe General £109%|2eag|P-|0-@-|[|v/%-1¥
Selection ribbon bar, Fig. 23. 'H-?2 "‘:*"--- e do-Relel
Fig. 23
Click Color button in x|
the Select All dialog x*:*" EnF:itieslt
box, Fig. 24. XFZ::G::D
Group Manager
Click to place a check r Shilie:
1 1 p alar
n tangerlne (94) check i, LCE\"e'
bOX, Flg. 24. r Width
il Siyle
r Fairt
Cllck OK « r Miscellaneous
Press Delete key on the
keyboard, Fig. 25.
Fig. 24 @
S -Q - o
Click Repaint or use F3 to redraw. 2858 JEI—” ©-@-||7%:"|

J. Create 3D Wireframe. E;h:::z:
Step 1. Click the down arrow of the Set Planes button ) gFig. 26
A 1 .
.-]:1| in the toolbar and click Top ﬁ|%y%“ x| n-||e-@-||su-1¥
(WCS). Fig 26 TE- P[] o | N o O -g]8] 8]
Step 2. Click Xform Menu > Translate. 77 Window '
x| Fig. 27 4 Botunnn
Step 3. Click the down arrow of o G d
Selection Methods drop- El P N
down list and click Chain, ~ *[" = ~ Click line
Fig. 27. e to chain
A o E rectangle
Step 4. Click a line of the rectangle | ¢ ™ ‘j' B
and press ENTER. Az o "
~FomiTo———
& e
Step 5. Set: Join o
Yto-70 (S Fig.29. | & [0 I
o 0 =H
Step 6. Click OK « to close ramd
the Translate dialog box, [P _
Fig. 30 v I Hegen [~ Fi
i attributes
™ Use Mew Attributes
Step 7. Right click the drawing
area and click Clear Colors v | S| 2|
from the menu. Fig. 29

Mastercam X5 CO2 CAR BODY SW 10 to MCX5 HST Page 3-5



K. Copy Line. ]
Step 1. Click the back rear vertical line of the wireframe, Fig. 31. El iem Bmy e
. . % Distance betwesn
Step 2. Click Xform Menu > Translate. Ctl;cg)g;,ne = ?M digt:me
rheta—
o A% [0 -5
Step 3. Set: Copy New line A [3pe =i
Yito-34 {8, Fig. 32, R
and press ENTER. hemATe s
A~ 2
Step 4. Click OK « to close 5_ o0 =I5
the Translate dialog box. I
Step 5. Right click the drawing Aramd
. i~ Preview
area and click Clear Col- A =
ors ﬁ'ﬁ from the menu Attt
Or use Alt-R C [ Use New Attributes
v | S| 2]
L. Move to Origin. Fig. 31 Fig. 32
Step 1. Display the origin. Use F9 to show the axes,
Fig. 33.
Step 2. Click Xform Menu > Move to Origin.
Step 3. Click the down arrow in the Auto Cursor rib-
bon bar and click Midpoint ;"' |, Fig. 34.
Step 4. Click copied rear line, Fig. 35.
Step 5. Click Fit ¢ or use Alt-F1 to fit. el | =gc) | z@ A J ®EEE J l
T - ...
Step 6. Right click the A X [ o | ow [
drawing area and /(:3 cremn
. Arc Center
click Clear Colors Midpoint e
&E from the new line P “4 Intersection
New Origin =
menu or use
Alt-R C. -+ Paint
Fig. 34
Step 7. Note center of
cartridge hole as
new position of
origin, Fig. 36.
Step 8. Toggle axes off.
Use F9. Fig. 35 Fig. 36
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M. Containment Level Active. &
Step 1. Display Level Manager. Use Alt-Z. Nurber | Vible [ Nane. | Etes [Loveisel |
2 b3 “WIREFRAME 16
Step 2. Click the 3 in the Number column to make Level 3 o i
CONTAINMENT active, Fig. 37. Click OK Q( i L
. 2 [CONTAINMENT Named
Whel’l dOl’le, Flg. 37 Lewel Set: :: Used ar named
l— [% Range
- ¥ Make main level always visible ! _:I
N' create con ta,nmen tl ™ Only display geometry on main ley 1000 _|
Step 1. Change to the Top View. Use @ or Alt-1. ""S“’ZIL:D“’E'S e v| 2]
Step 2. Click Fit ‘ﬁ’ or use Alt-F1 to fit. Fig. 37
Step 3. 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.
Step 4. Click Create Menu > Silhouette
Boundary.
Body solid
Step 5. Click the solid body, Fig. 38
and ENTER to except selec- Fig. 38
tion. x|
El Geometry
Step 6. Check Arc Fit, Fig. 39 and click OK v | Fig. 40 Enamaw
Ruatation axis
Step 7. Click Create Menu > Line > Endpoint. Alt C LE IO Usesaldppeies
u % [Upper prafils
s (T (Lot profile
Step 8. Draw a vertical line down from front end of the solid body, r Rl p,;"e
Fig. 40. Press ENTER. Click OK V{ in ribbon bar. Fiter
Tolerance 0.0z -
O O Loaok ahead W
2 \~ Draw vertical W e
line from I Spline fit
end Of bOdy Smooth angle m
Boundary
Tessellation tal m
Fig. 40
. . v| Q| 2]
Step 9. Click Create Menu > Line > Parallel. Alt C LA
Fig. 39
Step 10. Click the vertical line and click left side of line, Fig. 41. Key-in 6 for Distance I'F'I in
the ribbon bar, Fig. 42 and press ENTER. Click OK *{ in ribbon bar.
Anc|¢@ERR BRIV
y|Eme] z|pr -+ T -2 |
Parallel line e, |5 -]
6 mm on left side 4' Fi llj s E
ig.

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. MNumber Wigible I Mame | # Entities | Level Set |
Step 1. Display Level Manager. Use Alt-Z. ) T L

3 b3 COMTAINMEMT H
Step 2. Turn off SOLID and WIREFRAME levels. Click = e lilews

. Humber. Nare: " Used
All off button. Click OK ﬁ( when done, Fig. 44. |5 [FoNTARMERT || € Naned

@ Used or named

Lewvel Set:

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

i I~
Step 1. Delete the two circles. To delete, drag a selection B ey ol =
V|

. .  Wisible Levels
around both circles and press the Delete key, Fig. 45. f—

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 e = 5
hole), Chain 1, Fig. 47. Click right end of vove Cony
same arc. Click OK| & |in the Chaining 5 .| W G~ ‘
dialog box, Fig. 46. #f =
4 | +
. rDigtances————————
] = |?-”~—LE
e N —
Fig 47 Ilmside 'I l_\v\r’a\ts i WE
r. AI il { Absolute (¢ |ncremental
Step 5. Set: Move : 2| @«
b = = 7 o
Distance to 7 M, Fig. 48 18 TJ] e e
Check Preview Regen, Fig. 49 7 rmvion
Cick Appiy LGB Al | L e
Offset Fig. 46 ¥ Infinite Laok Ahead
/\/ Tolerance  |0.02 -
[&w depth m
— Attributes
I~ Use New Attributes
Fig. 49 v | o | 2 |
Fig. 48
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&1} Bl ffset Contour

Step 6. Click Partial button P) in the oo G
p ( ) @ . E| ] Ci

Chaining dialog box, Fig. 50.

Step 7. Click left end of bottom arc (top of body), N
Chain 1. Click right end of . Click
ain '1c rig e.n‘ 0 s'ame arc .1c = IN‘—L[E
OK V" in the Chaining dialog box, Fig. 51.
4 4 o =
£ =g

AI il " Absolute €% Incremental

|

E Fig. 51 Curve 2 Kramd —|~
Curve 1 ) ﬂ_ﬂgl M _E('U'mrj:ne & Shap Al
7

ﬁ. _I i~ Preview

Step 8. Set: Move s v | 2 e

Distance to 7 Ml Fig. 52.

Fig. 50 [ Infinite Look Ahead
Click Reverse : ra . . The offset should Tolerarce [002 |
be below the geometry, Fig. 53. If the offset s |
—Atlributesi

1s on the wrong side - click Reverse % . I Use New Atirbutes
Click OK|_& | | ol 2|

Fig. 52

Iy

’ Oftset

Fig. 53

Step 9. Right click the drawing area and click Clear Colors ﬁ"ﬁ from the menu or use Alt-R C.

Step 10. Save | kb | Use Alt-F s.
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Q. Trim Lines. . lDrHad]=sc¢+@ERL BRIRTY

Step 1  Click Edit Menu > Trim/Break > |FEme y|FEmr o z|fm V- ? |
Trim/Break/Extend. AKET T : <

| :I_H-T,gﬂl_l i |
: Fig. 54

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

1 \2
2
1 Before Trim After Trim
1
#?
Fig. 55 Fig. 56
1
27 /
Before Trim 1 After Trim
2 f
Delete
Fig. 57 Fig. 58

Step 5. Delete the remaining curve at front of
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.
Display Level Manager. Use Alt-Z.

Step 1.

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

o,

€

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 I

141

Relative...

Geometr...

Solid Face:

Check offsats

x|

Mumber Vigble | Name | it Entities | Lewel Set I
1 X s0LID 1

2 x WIREFRAME 16

3 x CONTAINMENT 19
i~ Main Level List Levels

Humber: MName: " Used

2 [CONTAINMENT " Named

Level Set: @ Used or named

" Fange

| B0

¥ Make main level always visible

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

Wl view Manager

Sk WIZS Driging ), i, £0,

Sayedas ToF

j| WiCS | 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 b
BACK # _ . -
Set current view and origin
BOTTOM #
RIGHT SIDE = & ¥ |
LEFT SIDE =
150 = & = | @ |
r~ Origin [in view coordinates|
¥ Enable origin
4] 3|
¥ IIJ 1] I
[~ Attributes
' 00
Work Dlfset #[7 Get uriue. R - | zZm | @
Comment
:I I Associative
v x| ?]

Fig. 62

I™ Display only views associated with the selected view

140

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

Check offsats

4]

I@P--

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

FRONT "

BACK s ) B

[~ Set curent view and origin

BOTTOM 5

RIGHT SIDE 5% K 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]——

1] v %] 2]

Fig. 63
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Step 5.

Step 6.

Step 7.

Step 8.

T.

Step 2.

Step 3.

Step 4.

Set:
Origin X to 0
Origin Y to 0
Origin Z to 21, Fig. 64.

Click the Set All button | == |,
Fig. 64.

v

Check the origin. Use F9 to
show the axes, Fig. 65.

Click OK

left arrow keys on keyboard to rotate view as

shown in Fig. 66.

o

Click Fit

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

Fig. 67.

Click the Solid Face button in the View Man-

ager dialog, Fig. 68.

Bl WD = Gview

1

W View Manager —

Set WES Crrigin 0L Y, 221,

Savedias LEET CUT

=l

j| WCS#&roups ’I_F/él

Fig. 67

x

I Display only views associated with the selected view

Create WCS BOTTOM CUT.
Step 1. Use the Alt and down arrow and Alt and

h Name | c I T | D I Wolf | r Update graphics wiew when
—I TP P WS changes
Copy | FROMT ks
BACK, = g
et curent views and ongin
Relative... | BOTTOM #
RIGHT SIDE * @ v |
Geometry... | LEFT SIDE #
150 » D= | @
Soid Foce.. || SN I 2 M —
Check. U"SE‘Sl r~ Origin [in view coordinates|
¥ Enable origin
4] |+
¥ |D.D M
- Attributes M s
work Offss [ Get urique. oo [T [ B P s 2|
Comment
= I Associdtive
Bl
v x| 2]
.
Fig. 64
origin

or use Alt-F1 to fit.

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

Soid Face..

Check. Ullsalsl l

I Display only views associated with the selected view

Mame
TOP
FRONT

{7 [o.] wott|
%

®

BACK %
BOTTOM %
RIGHT SIDE %
LEFT SIDE =
IS0 ®

LoeeFrcor o7 lx] |

4] |+
I~ Attributes
work Offest B[ Getunique. oo [T [ B
Comment
[
E

o
x|

r Update graphics wiew when
WS changes

[~ Set curent view and onigin

& |
2| =l ol

r~ Origin [in view coordinates|

¥ Enable origin

kBT
o
4 %)

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.

. Save

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

in the

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 21, Fig. 72.

v |

Click the Set All button

, Fig. 72.

Click OK | & |, Fig. 72.

Change to the Isometric View.

or Alt-7.

o

Click Fit or use Alt-F1

to fit.

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

3

BOTTOM CUT
origin

. Use AIt-F S.

Use

&

Bottom face

Mame ok [Mffset #
[poTTOM CUT =l {r [4 et unigue.. |
Origin (it wiew coordinates]
|><1 56.46342078 v-0. 2339988707 [~ SetaswCS
Ly | [7 fssocistive ¥ Set new origin V( | x | ? |

¥iew Manager

I Display only views associated with the selected view

Fig. 71

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

Mame |

c | T | D I Wolf | r e\lpdate graphics wiew when

TOP P CS changes
FRONT x
BACK ® [~ Set curent view and origin
BOTTOM *
RIGHT SIDE * @ v |
LEFT SIDE =
g ¢| =Lo
SBOTTOM CLIT I I
r~ Origin [in view coordinates|
¥ Enable origin
4] |+
b3 |D.D [%
Attributes v IW&
work Dffset # -1 Get unique. Color |12 . EI z Iﬂ~ @
B " 2
= I Assoctive
T vl %] 2|

Fig. 72
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