Mastercam X5

Chapter 15 Rail Car E

SolidWorks 11 to Mastercam X5

2011

A. Open File in Mastercam X5.
Step 1. If necessary, save your body file in Solid-

WOI"kS ) = L:u:;n |5 Racare 10 r = 7 Preview
Step 2. In Mastercam X35, click File Menu > Open. e /
o
Step 3. In the Open dialog box set Files of type to S; [ e
SolidWorks Files, sclect your BODY RAIL e 5
@ 5 =
E file, Fig. 1. Click OK « , Fig. 2.

Fig. 1
Step 4. Change to the Isometric View. Use @ or
Alt-7.

Step 5. Click Fit ‘ﬁ’ or use Alt-F1 to fit.

B. Confirm Units are Metric.
Step 1. In the bottom right corner of the display, confirm units are Metric, Fig. 3.

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

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

Fig. 2
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Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Click the down arrow of the Set Planes button
4

.-[:/| in the toolbar and click Top (WCS), Fig 4.

D. Rotate Body Around Axes. ECELE JEFU?@ Q-2 %-|.

m Frank fubd—SY

Body solid Fig. 4
Click Xform Menu > Rotate. x|
Mave Copy Join
Click the solid body to select it and press ENTER, AN “s c
Fig. 5. The solid will change color with selected. - a3 (‘: ’::tg:::::en
Set: Move 1* ) ﬁl
1 for Number of Steps  #
I'IBD vl
180 for Rotation Angle ‘i e S 8
Clle Apply ’ Fig. 6 i+ Rotate " Translate

Rramd

~ Preview
v Hegen I~ Fit

Fig. 5 — Attibutes

[ Use New Attributes

Click the down arrow of the Set Planes button

Jf
L. in the toolbar and click

Front (WCS), Fig 17.

Click the solid body again to se-
lect it and press ENTER, Fig. 8.

Body solid v | ) P |

Set: Move 1* Fig. 6
_ . i ? &7
90 for Rotation Angle ) |2eea|B-e-@-|v%-|
Fig. 9 Top (WiCS)

Click OK “ in the Rotate

W | Fronk (WCS)—<

dialog box. FiT right (wCs)
Fig. 7
Click Fit ‘ﬁ' or use Alt-F1. X

Maove Copy Jain
Fig. 8 Rl "~ ® o
" W = fngle between

= Tiatal sweep

Right click the drawing area
and click Clear Col-

ﬁ'ﬁ from the menu or

use Alt-R C. S B
£ [ <TH
SaVe H . Use Alt'F S. f+ PRotate " Translate

R
B B

Preview——————————
’7 i~ Fegen I~ Fit

rAttributes

Fig. 9
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E. Add Levels.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Display Level Manager. Use Alt-Z.

Press Tab key to move to the Name Field and key-
in SOLID, Fig. 11.

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. 12.

Press Tab key to move to the Name Field and key-in
WIREFRAME, Fig. 12.

Continue and create CONTAINMENT Level as
shown here and Fig. 13

1 SOLID

2 WIREFRAME

3 CONTAINMENT

Click the 2 in Number column to make Level 2

WIREFRAME active and click OK | & |,
Fig. 13.

3

Save . Use AIt-F S.

F. Create Bounding Box.

Step 1.

Step 2.

Step 3.

Draw the bounding box 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. x
El [V &l Entities
Click Create Menu > Bound- ...
il’lg BOX. [ Stack
¥ Lines &rcs
. ™ Points ‘
Set: check Lines Arcs [ Center Faint
uncheck Center I™ Solids ‘
Point, Fig. 14 I
Click OK | & | I &
Fig. 15. t po =
z [uo v[E
~ Shape
' Rectangular
" Cylindrical
Aiie
7 -
-
" Fig. 14

x
Mumber Vizible I M ame | it Entities | Lewel Set |
1 3 SOLID 1

i~ Main Level List Levels

Nurnber: MName: " Used

|1 ISDLID ' Named

Leb: ‘ @ Used or named
" Fange

| 2 e

1 2

¥ Make main level always visible =

™ Only display geometry on main les 1000 _|

rWishle Levels——————————

Allon sroi | v P |
Fig. 11

zl
Murmber WVizible I Narne | it Entities | Level Set |
1 X SOLID 1
2 b wWIREFRAME 1]

~ Main Level List Levels
Nurnber: Name: " Used
|2 [wIREFRAME " Named
LE& s ¥ Used or named

" Range
| L |

1 5
¥ Make main level always visible izl
™ Only display geomety on main lew 1000 _:|
Mishle Levels———————
Allon | Al off | v P |
.
Fig. 12

x
Mumber Vigible | Name | i Entities | Lewvel Set |
1 x SOLID 1
3 i

CONTAINMENT ~ ]

[ Main Level List Levels
Number: Mame: " Used
|2 [WIREFFAME " Named
Level Sat @ Used or named
" Hange
| L |
1 -
¥ Make main level always visible =l
I~ Only display geometry on main lew 1000 _|
rWisible Levele——————————
Allon aroi | v P |
Fig. 13

Fig.

15
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G. Create Rectangular Shapes.
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 1.

Step 2. Click Create Menu >
Rectangular Shapes.

Step 3.

H. Delete Tan

Click the All‘ All...

Selection ribbon bar, Fig. 19.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Set: Base Point

305 for Width

=

Ll

42 for Height

Click the Anchor

point ' in the middle

of the left side, Fig. 16

Click the down arrow
in the Auto Cursor ribbon

bar and click Midpoint

+f | Fig. 17.

Click the bottom back

line of the bounding box
wireframe, Fig. 18. Click OK

Click Color button in
the Select All dialog

box, Fig. 20.

Click to place a check

in Tangerine (94)

check box, Fig. 20.

v

Click OK

Press Delete key on the

keyboard, Fig. 21.

Click Repaint

or

use F3 to redraw.

It i o o - i |

Hfarm Fesult
#farm Group

Group Manager

Entities

Color
Lewvel s

wdidth

Style
Faint

Mizcelaneous

B o

Fig. 20

x| 1D peEa |
. Bt s_;[ +7 ¥ S 59 “ sl | oy | RMT
).\Qrigin
@ @l @ Arc Center
IE |392D i' E El \+ Endpaint
¢ Intersection
Elares) =l
a oo TIE <+ Point
(o P T Fig. 17
— Anchor point-
O mifdpé’im
N of back
) »_bottom line
Anchor Y
e e e
- (sl (sl
~
e e e
[T Surface [T Certer Poirt
v | S| 2]
Fig. 16 Fig. 18
ﬁ( to close the dialog box.
erine Bounding Box.
in the General :
Loy ovaa|o-|e-@-|vsu-y
TP ow | N 30588
~ Fig. 19
x|
All Entitie:s
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I. Create 3D Wireframe.

| 2wE =

ERCER

Step 1. Click the down arrow of the Set Planes button
-
L-[.J| in the toolbar and click Top (WCS), Fig 22.
Step 2. Click Xform Menu > Translate.
x|
Step 3. Shift click a lin(? of the El m b I
rectangle to chain rectangle, P
Fig. 23 and press ENTER. s = =
To Shift click, hold down —Delta—‘
the Shift key and click a & o S N
line of rectangle. ar [0 ye SE
AZ [oo -1
ﬁ. rFomd{To——
Step 4. Set: Join +_ﬂ| :| L2|
Yto-70 (8K, Fig. 24.  ros
2 o =
e I = |
Step 5. Click OK « to close -
the Translate dialog box, ramd
3 Preview
Flg. 25 v I Feagen I~ Fit
Step 6. Right click the drawing e o Ataen
area and click Clear Colors
from the menu. v | S| 2|
Fig. 24

J. Copy Line.
Step 1.

Step 2. Click Xform Menu > Translate.

i+

Step 3. Set: Copy

Yito-34 {8 , Fig. 27
and press ENTER.

Step 4. Click OK| % |10
close the Translate dialog
box.

Step 5. Right click the drawing

area and click Clear Col-

ors ﬁ'ﬁ from the menu
or use Alt-R C.

Click the back rear vertical line of the wireframe, Fig. 26.

Click line

Fig. 26

FET Front wics) .

T Right (wes)
Fig. 22

Shift click line
to chain
rectangle

/

Fig. 25

rransiaie

Move
AN
& Distance betwesn
# |1 j:
= Total distance
Deka

& =3
a¢ [ =1
AZIML_;IE
H ~ 2
4 =
2 Fr =E
Rrand

[~ Fit

Jair

fa

Copy
o

i~ Preview

v

I Hegen

Attibutes
™ Use New Attributes

v | Q| 2|
Fig. 27
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K. Create Line Across Cartridge Hole.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Draw line yellow. Click the color swatch in the Status Bar at the bottom of the screen.
Key-in 14 for yellow color number and press ENTER.

Hold down middle mouse button (wheel) and drag to rotate view to view back of body as
shown in Fig. 28. Use Page Up key to zoom in.

Click Create Menu > Line > Endpoint.

Draw a line across the cartridge hole.
To draw line, snap cursor to side edge
of hole at center on both sides of hole,
Fig. 28.

Press Escape to fix line and close the
ribbon bar.

Fig. 28
L. Xform Green Wireframe to Center Cartridge Hole.

Turn off shading, use Alt-S.

Click the All| A&ll.. |in the General Selection ribbon bar, Fig. 29.

Click Color button in the Select All

dialog box, Fig. 30. PRI ||20ae D6 -@ |/ %- ¥

TH-? JE&M@H D-%lel e

Click to place a check in Green (94) Fig. 29
check box and click OK « , Fig. 30.

Selectan |
. All Entities
Click Xform Menu > Translate. form Resul

#form Group

Group Manager

Entities

Caolor

Lewvel ‘
Width

Style
Paint

o i o o e < Bl |

Miscellaneous
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Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

Step 12.

Step 13.

ironsite

Set: MOVC ﬁ. Move Copy Jain
click Select FROM El 9 @
point button +]]_, sl = ;:z;n;:::;:een
Fig. 31 rDeta———————————————

AR oo T

Click the down arrow in the A& oo H

Auto Cursor ribbon bar and AZ o -H

right click Midpoint :+: |, 'F’”:T”

Fig. 32. 1~ 2

. . . . d_ [oo -5

Click copied rear line, Fig. = s

33.

Click the new yellow line.

Click OK Q( to close
the Translate dialog box,
Fig. 31.

R

rPreview——————————————

 Attributes
[ Use New bttributes

¥ | Begen [~ Fit

v | Q|

Fig. 31

Click Repaint E or use F3 to redraw.

Right click the drawing area and click Clear Col-

ors from the menu.

Save H .

Use Alt-F S.

M. Move to Origin.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Turn on shading, use Alt-S.

Change to the Isometric View. Use @ or

Alt-7.

Display the origin. Use F9 to show the axes,

Fig. 35.

Click Xform Menu > Move to Origin.

Click the down arrow in the Auto Cursor rib-

bon bar and click Midpoint

Click copied rear line, Fig. 36.

Click Fit ‘ﬁ’ or use Alt-F1 to fit.

* | Fig. 32.

| 2ea®|!

6 ‘ AllL..

).\ Origin

@ &rc Center
\+ Endpaint

\+’ Inkersection

=} Paink
Fig. 32

Fig. 36
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Step 8. Right click the drawing area and click Clear Colors

i

Step 9. Note: center of cartridge hole as new position of origin.

Step 10. Toggle axes off. Use F9.

N.
Step 1.

Containment Level Active.

Display Level Manager. Use Alt-Z.

Il Level Manager

Step 2. Click the 3 in the Number column to make Level
3 CONTAINMENT active, Fig. 37. Click OK

v

when done.

0. Create Containment.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.
Step 7.

Step 8.

b

Change to the Top View. Use

o

Click Fit or use Alt-F1 to fit.

or Alt-1.

from the menu or use Alt-R C.

x|

Murnber IVisibIe Name
1 % 00D

2 * /| REFRAME

7~ Main Level
Murnber: I ame:
J2 JEONTAINMENT

Lewvel Set
I

¥ Make main level slways visible

™ Only display geametry on main lex

| # Entities | Level Set |
1

16

List Lewvels

i Used

" Named

& Used of named
" Fange

1000 =

~Wigible Levels

Al on All off |

]

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
and ENTER to except selec-

Body solid

tion.

Check Are Fit, Fig. 39 and click OK

v

, Fig. 40.

Click Create Menu > Line > Endpoint. Alt CLE

Draw a vertical line down from front end of the solid body,

Fig. 40. Press ENTER. Click OK

v

in ribbon bar.

Fig. 38

Silhouette Boundary

x|

R | Geometry

1 Spin Boundary

E Fiatation axis
2 |

™| Wse solid properties

| W

% [pper profile
€ Lower profile
) Full profile

Draw vertical
line from
end of body

r— Filter
Tolerance

Lack ahead
[ e it
I Spline fit

Smooth angle |5.D VI

ID.D2 Vl
|1DD.D vl

Teszellation tal ID 0z vl

v | & 2|

Fig. 39
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Step 9. Click Create Menu > Line > Parallel. Alt C L A

Step 10. Click the vertical line and click left side of line, Fig. 41. Key-in 6 for Distance I-PI in
the ribbon bar, Fig. 42 and press ENTER. Click OK V( in ribbon bar.

4 “ e H < @ | D :

i||82.11182j i“u.u S|+ Y- ? J
Parallel line

6 mm on left side e | : [+ |5~ =

Fig. 41 Fig. 42

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

Delete key.
Delete
line
Step 12. Save H . Use Alt-F S.
P. Turn off Levels.
Step 1. Display Level Manager. Use Alt-Z.
Step 2. Turn off SOLID and WIREFRAME levels. Click
. . x
All off button. Click OK « when done, Fig. 44. === >
Mumber IVlslbIe MName | # Entities |Level55t |
12 \?VE\”H_EFF\AME 13
3 ¥ CONTAINMENT 32
~MainLevel ——— List Levels
Mumber: MHame: = Used
|3 ICDNTA\NMENT " Named

Level Set &+ Used or named

~ Rangs
| b |
¥ Make main leve! always visible

! =
™ Orily display geametty on main lzy 1000 _|

[ Wizhble Levels

Allon
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Q. Offset Containment.

Step 1. Delete the two circles. To delete, shift
click both circle to chain both circles
and press the Delete key, Fig. 45.

O
S Delete circles 7

Fig. 45

Step 2. Click Xform Menu > Offset Contour.
zl l

lﬁ . M;ve E(o_.py
Step 3. Click Partial button (P) in the El N

Chaining dialog box, Fig. 46. s o

il rDigtances————————
Step 4. Click left end of top arc (under the cartridge = o =1
hole), Curve 1, Fig. 47. The chain should ~
oint to the right across the top. Click Reverse Tq L= I O

g =3 Y £ 3

if pointing in wrong direction, Fig.

46. AI il " Absolute €% Incremental

i
Step 5. Click right end of same arc, Curve 2, just before = _I

|
w ! rComers—————————
line, Fig. 47. Click OK V/ in the Chaining M@ﬁ Qi Qchen @l

. . LI rPeview————————————————
dialog box, Fig. 46. v| 9 - sﬂem .

Fig. 46 IV Infirite Lok Ahead
YA Tolerancze. |0.02 -
Curve 2 . |m r
& dep! . M
Curve 1 | |
\/ Catibutes——————————————
Fig 47 I Use New Attributes

v | Q] 2|
Fig. 48

i+

Step 6. Set: Move

=
Distance to 7 Ml Fig. 48

Check Preview Regen. The offset should
be above the geometry, Fig. 49. If the offset

1s on the wrong side - click Reverse 3 7 % .
Click Apply .

Offset

Fig. 49
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Step 7. Click Partial button (P) in the
Chaining dialog box, Fig. 50.

Step 8. Click left end of bottom arc (above cartridge
hole), Curve 3, Fig. 51. The chain should

point to the right across the bottom. Click Re-

verse : ! I

Fig. 50.

if pointing in wrong direction,

Step 9. Click right end of same arc, Curve 4, just

before line, Fig. 51. Click OK| & |in the
Chaining dialog box, Fig. 50.

Curve 4

Curve 3

Step 10. Set: Move

=
Distance to 7 Ml Fig. 52.

=

Click Reverse . The offset should

& 8|
| 4 |
=
:Ilﬁ,s
[nside =] T wai
Il +E
Q| 2«

|
209 UW

1
v 2|

x|

Offset Contour

Move Copy
o (e

r~ Digtances

3 @ =5
£ W =H

" Absolute (% Incremental

% gy 8

x|

i~ Corners

" MNone & Shap O Al

|
=

i~ Presiewn

[Vl Beaen
x

[~ Fit

be below the geometry, Fig. 53. If the offset

is on the wrong side - click Reverse

Click OK

Step 11. Right click the drawing area and click Clear Colors

3

Step 12. Save . Use Alt-F S.

Fig. 50

i

[V Infirite Look Ahead

Toleranee ID.D2 'l
[ aw depth ID.‘I 'l

 Attributes
™ Use Mew Attributes

v | Q| 2|

Fig. 52

from the menu or use Alt-R C.
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R. Trim Lines. /wm
~
Step 1. Delete the curve(s) at front of >

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

to chain and press the Delete key,
Fig. 54. Fig. 54

body. To delete, shift click curve ‘

Click Edit Menu > Trim/Break> | j 2 A= c||e¢@(B UL (B L (ST %
Trim/Break/Extend. AKET T x|pEm ] s | 4 - P |

w CTRE g =
Click Trim 2 Entity button | | Fig. 55
(2) in the ribbon bar, Fig. 55.
—_— - —
Trim and extend entities. To 17'
trim, click entity on side you Before Trim After Trim
want to keep, Position 1 and >
Position 2, Fig. 56 and Fig. 2
57. Trim at each intersec- -
tion. Be sure to click curve Fig. 56 Fig. 57
close to the expected inter-
section. - T
Click OK [%] in ribbon bar
when done. Before Trim 1 After Trim
—//}
Delete the remaining curve Fig. 58 Fig. 59

at rear of body, Fig. 63. To

delete, shift click curve K\ K\
to chain and press the

Delete key.
H 1 Befoy/ After Try/
Save . p)
Use Alt-F S. & - -
Fig. 60 Fig. 61
Delete

A 1 Before Trim / After Trim

AR

~ Fig. 62 Fig. 63

Fig. 64
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S. Turn On Levels.
Step 1.

Step 2.

turn on levels, click All on button. Click OK

when done, Fig. 65.

T. Create WCS LEFT CUT.
Step 1.

Click WCS in the Status Bar
at the bottom of the screen
and View Manager from the
menu, Fig. 66.

Step 2.

Step 3. With the Top View selected,

click Copy button in the View  contamme =|| attrioutes [+ +| |

Manager dialog, Fig. 67.

Rename COPY OF TOP to
LEFT CUT. To rename,
slowly click the view name
and key-in the new name,

Fig. 68.

Step 4.

Change to the Isometric View. Use

Display Level Manager. Use Alt-Z.

o,

Turn on SOLID and WIREFRAME levels. To

v

or Alt-7.

| [

¥ Make main level slways visible

I DOrily display geometry on main lew

zl

Mumber I Yizible | Name | # Entities | Level Set |

1 ® sSOLD 1

2 S WwIREFRAME 13

2 ® COMTAINMENT 2
~ Main Level List Lewels

Nurnber: Mame: " Used

2 [FONTANMENT ' Named

L ewel Set & Used of named

" Range

Vi

Al aff

! view Manager —

et WIES Grrigin S0, Y0, 20,

Saved as TOR

[ | —

WS I Groups |T|TA

Fig. 66
x

™ Display only views associated with the selected view

CI Tl o] woit Update graphics view when
[z c TR oftd] ™ WCS changes
Copy g |  FRONT =
- BACK bl i Set curent view and origin
Felative. . BOTTOM b
RIGHT 51D x & ¥
Geomety... LEFT SIDE s
150 ® - |
Solid Face... ® — ®
Check offsets r~ Origin [in view coordinates)
¥ Enable origin
1| |
¥ (0.0 [% |
Attributes v (0.0
“work Offset # [-1 Get unique... | Colar |11 I_ E Z (oo @l
Comment
=l ™ Associative
v | 8| ?
.
Fig. 67
=]

Copy

Felative. .

Geomety...

Solid Face...

Check offsel

ts

4l

™ Display only views associated with the selected view

pdate graphics view when

1

Name [clT[o[waigt] U
me R WCS changes
FROMT =
BACK bl — Set curent view and origin
BOTTOM =
RIGHT 51D x & ¥
LEFT SIDE bl
150 i ® = ®

r~ Origin (in view coordinates]

¥ Enable origin

Attributes

Comment

‘work Offset # [-1 Get unique... |

Colar IT I_ E

|
=l

Xy
T
e @)

™ Associative

v %] ?]

Fig. 68

Mastercam X5 RAIL E CAR BODY SW 11 to MCX5 HST Page 15-13



Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Set:
Origin X to 0
Origin Y to 0
Origin Z to 21, Fig. 69.

Click the Set All button

Fig. 69.

v

Confirm the origin. Use F9 to
show the axes, Fig. 70.

3

Click OK

Save . Use AIt-F S.

¥iew Manager

Copy

Relative... |
Geometry... |
Solid Face... |
Check. Ullsalsl

& |
o |

I Display only views associated with the selected view

r Update graphics wiew when
WS changes

[~ Set curent view and onigin

& |

Mame {7 [o.] wott|

TOP “

FROMT 5

BACK w

BOTTOM x

RIGHT SIDE P

LEFT SIDE ]

150 5
e 3 I
4| |
I~ Attributes

wiork Difset 1 Getuniue: oo [ [ EI
Comment
=
H

ﬂ:."@

r~ Origin [in view coordinates|

¥ Enable origin
b3 |D.D [%
¥ Joo s _I
Z[z10 s QI

I Associdtive

v x| ?]

Fig. 69

LEFT CUT
origin
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