hapter 2 CO2 RailCarE

Body

A. Save as "BODY RAILE".
Step 1. Open your BLANK file.

Step 2. Click File Menu > Save As.

Step 3. Key-in BODY RAIL E for the filename
and press ENTER.

B. Appearance.
Step 1. Click the Body to select the part, click Appear-

ances Callout 9 on the context toolbar and click

BODY RAILE @], Fig. 1.

Step 2. In the Appearances Task pane, expand Metal, click

Chrome and in the lower pane select
chromium plate, Fig. 2.

Step 3. In the Appearances Property Manager, Fig. 3
under Color:
set RGB values to:
R 255
G 243
B 159

click OK % in the Property Manager.

Step 4. Save. Use Ctrl-S.
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C. Edit Axle Holes Sketch. SElElel®]
Step 1. Click AXLE HOLES in the Feature Manager and click Edit Sketch @ eoorrane perasy
E on the context toolbar, Fig. 5. : :i:r:;ﬁons
N rorrten
Step 2. Click Normal To ‘L. on the Standard Views toolbar. (Ctrl-8) E;‘::Ha”e
1, origin
. . . . v [ L&)
Step 3. Change dimensions as shown in Fig. 6. : : g%h ; .

[E: > EIII%!I z
Step 4. Click Exit Sketch | ¢, | on the Sketch 12
toolbar. -

Step 5. Save. Use Ctrl-S.

D. Side CutTo 9,5
P 150 30-
Style Spline. Fig. 6
Step 1. Click Right Plane\ﬁl in the Feature Manager and click Sketch E ? BB ¢[@]
on the context toolbar, Fig. 7. € BODY RAILE (Defat)
v [g] History
4 Annotations
Step 2. Click Style Spline N in the Spline flyout |"U ™ | on the Sketch g::"“’m
toolbar. M oo T 2 |
Step 3. Sketch a 5 control vertex point Spline between right rear edge of part |, :g;efe,ms
out to left, Fig. 8. Press Escape to end spline. > %m
» @ axEHoLES
o Fig. 7

Smart
Dimension

-

Step 4. Click Smart Dimension (S) on the

Sketch toolbar.

Step 5. Add dimensions,
Fig. 9. Arrange
dimension as shown.

Fig. 8

243

174

13

Fig. 9
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E. Side Cut Bottom Style Spline.

Step 1.

Step 2.

Step 3.

Step 4.

Click Style Spline N in the Spline flyout n_}l ™ | on the Sketch toolbar.

Sketch a 5 control vertex point Spline between endpoint of spline and right rear edge
of part below first style spline, Fig. 10. Press Escape to end spline.

243
Click Smart 174

Dimension 13

&

Smart
Dimension

-

(S)

on the
Sketch
toolbar.

e
-

N ~
Add dimensions, Fig. 11. 2  Fig. 10 4
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Step 5.

Step 6.

Step 7.

Step 8.

Click Features | Features | on the Command Manager toolbar.

@

Extruded
Cut

Click Extruded Cut on the Features toolbar.

In the Cut-Extrude Property Manager set:
under Direction 1, Fig. 12
End Condition Through All
The Direction arrow should point towards area to be cut away,
Fig. 13. If arrow is pointing in wrong direction, click Flip side to cut,

Fig. 12. Click OK % .

Cut-Extrude ®
v X @&
From ~

ISketch Plane b
Direction 1

IThrough All f

W~ Flip side to cut ~

IT Draft outward
[V Direction 2 v

.
Fig. 12

Fig. 13

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

F. Rename Cut-Extrude1 SIDE CUT.

Step 1.

Step 2.

Rename Cut-Extrudel to SIDE CUT in the Feature Manager, Fig. 15.

To rename, click Cut-Extrudel name in Feature Manager and press F2
on keyboard. Key-in SIDE CUT.

Save. Use Ctrl-S.

GER[&[]

{8 BODY RATLE (Default)
4 -[[?] History
4 Annotations

55 Balsa

m Front Plane

m Top Plane

N Right Plane

1, origin
L4 MateReferences
@] sony
[@ cARTRIDGE HOLE
(@ AxE HoLES

L3
,
13
» @ smecur

Fig. 15
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G. Top Cut.
Click Top Planeh| in the Feature Manager and click Sketch (|

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

the context toolbar, Fig. 16.

Click Normal To ,;I;.. on the Standard Views toolbar. (Ctrl-8)

A
Click Centerline :rf in the Line flyout /: ™| on the Sketch toolbar.

Starting from midpoint of the front of the body, sketch a centerline up
through the body and extend the centerline out past the rear of the body,

Fig. 17.
Extend

) . centerline
Click Style Spline 1.4 past body

:(E\-f in the Spline

flyout .I'U ™ | on the
Sketch toolbar.

42

R S it

Sketch a S control ver-
tex point Spline from
bottom endpoint of
centerline to top edge
of part. Keep control
vertex point away from
midpoint\\q\ of top
edge, Fig. 18. Press
Escape to end spline

L Centerline

e~
93]

Click Smart Dimen-

o

Smart

sion | "™ " | (S) on the
Sketch toolbar.

~
e e o S

G BE[R[¢[S]
v
on 8 BoDY RALE (Default)
4 Histary
4 Annotations
;E Balsa =

NFromP l_fﬂ“d@.J)

~
N Right Flang

L Crigin
MateReferences

] sooy

»
s
» @ CARTRIDGE HOLE
»
»

[@ axerHoLes
(@ smecur

Fig. 16

o

I,./_'._%_ -

\n

o R G

Add dimensions,

Fig. 19. Fig. 17 Fig. 18
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Step 9. Right click graphics T | T‘
area and click Select 378
from menu to unselect L s
Smart Dimension. /\
\ A |
Step 10. Drag a “trend to left - \ — 9l
more liberal” selection \,
across centerline and \-\
spline, Fig. 20. N
/
Step 11. Click Mirror Entities /I")-'
|[h|4] Mirror Entities | op the /
Sketch toolbar, Fig. 21. i
/
Step 12. Click Features 144 ‘/'/ 144
Features | on the Com- /'/
mand Manager toolbar. N
. AN
N Drag
Step 13. Click Extruded Cut 54.7 N Lelection
~ N to left
(@ \
Extruded
< | on the Features ~—43.5
toolbar. Fig. 20
Step 14. In the Cut-Extrude Property Manager set:
under Direction 1, Fig. 22 3 Cot xtrade @
End Condition Through All |, x =
The Direction arrow should from ~
point towards area to be cut away, [rethmane ]
Fig. 23. If arrow is pointing in Direction 1 ~

wrong direction, click Flip side to 2| [mrougn a |
A

cut, Fig. 22. Click OK % . L " Direction BN
™ Flip sideta cut -
5 N 4 arrow /:\

- i
Step 15. Click Isometric [ﬁ on the Stan- I Draft outward | i
dard Views toolbar. (Ctrl-7) ¥ Direction 2 v A
Fig. 22 /

- /
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H. Rename Cut-Extrude1 TOPCUT. [¢[ER[¢[®] ¢[EB[¢]€]
Step 1. Rename Cut-Extrude2 to TOP CUT in the v v
Feature Manager, Fig. 25. To rename, click Cut- © - e © e
Extrude2 name in Feature Manager and press F2 |» [ amotuons » [2) Anotations
on keyboard. Key-in TOP CUT. W ot B romnrtors
m Top Plane \|$ Top Plane
Step 2. Save. Use Ctrl-S. Ezjf;‘fn"'a"e Ezf;‘i‘np'a”e
4 MateReferences 4 MateRefs & ﬂy l. a
I. Cartridge Revolve. o S -l O 22
Step 1. Show Sketch of the Cartridge Hole Feature. » @ aeeros
To show sketch, expand CARTRIDGE HOLE |, &< e
feature in the Feature Manager, click Sketch2 and . » @roraur
. . Fig. 25 Fig. 26
click Show |“®| on the context toolbar, Fig. 26.
G| BR[¢[E]
v
Step 2. Click Right Planem in the Feature Manager and click Sketch t e L
on the context toolbar, Fig. 27. =S
. . gﬁ Eraf:t Pla
Step 3. Click Normal To ‘.L. on the Standard Views toolbar. (Ctrl-8) N rrinl gD £
N RiohtPlane
. L. origin
Step 4. Zoom in around rear of body, Fig. 28. To zoom, place the cursor over |» fgvatreferences
the rear of the body and spin the wheel on mouse back. While spinning |’ %zﬁm& -
the wheel keep cursor on the rear of the body. S sesh2
» (@ AxEHOLES
» @ smecur
» @ Top cut
Fig. 27
Fig. 28 Zoom
Step 5. Click Line I/: (L) on the Sketch toolbar.
Step 6. Sketch horizontal line and cigcelleltsel{e(:zh

vertical line from the center
point of the circle in the Car-
tridge Hole sketch, Fig. 29.
To sketch horizontal line,
move the cursor along the
circle sketch and when pointer

indicates a Q.;\, that's the
center. Sketch a horizontal
line out towards the front of Fig. 29

body. To terminate chain,

double click back on the line you have just sketched. Sketch a vertical line down from right
endpoint of horizontal line (center point of circle).

N
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Step 7. Click Smart Dimension

&

Smart
Dimension

- |(S) on the Sketch
toolbar.

Step 8. Add dimensions, Fig. 30.

Step 9. Click Style Spline N in

the Spline flyout rU M
on the Sketch toolbar.

Step 10. Sketch a 4 control ver-
tex point Spline between
endpoints of lines, Fig. 31.
Press Escape to end spline.

Step 11. Click Smart Dimension

&

Smart
Dimension

. (S) on the Sketch
toolbar.

Step 12. Add dimensions, Fig. 32.

Step 13. Click Features | Features
on the Command Manager
toolbar.

i

Step 14. Click Revolved Boss/Base

Fig. 30

Fig. 31

S

Revolved
Boss/Base

Step 15. In the Revolve Property Manger set:

+*

for the Axis of Revolution ¢
click horizontal line, Fig. 34

click OK % .

Fig. 32 & Revolve @
v X
on the Features toolbar. Dm . Ie "
Blind s
[4 360.00deq =
I Merge result
Axis Fig. 33
| 78 \
14.5
Fig. 34
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Step 16. Use Left arrow key to rotate view slightly to
view rear of body, Fig. 35.

Step 17. Hide Sketch of the Cartridge Hole Feature.
To hide sketch, click sketch in graphics area
and click Hide @ in the context toolbar,
7
Step 18. In the Feature Manager =~ ©soovrarz osfauy
move the CARTRIDGE | 2= Fig. 35
HOLE feature below Re- | e
volvel feature. To move E:’::"
the feature, drag CAR- W RightPlane
TRIDGE HOLE down, = Low
. . 4 MaIEReFerences
when the pointer T 1S |» @] sooy
over Revolvel release, : g’ﬁf
Fig. 36 and Fig. 37. v @ Top cur
b Qrevq
’ @C:;EOLE
Step 19. Save. Use Ctrl-S. Fig. 36
J. Fillet Edges. Fig. 37
Step 1. Click Isometric a on the Standard Views toolbar. (Ctrl-7) @ Filletxpert ©)
v x 5
@ -Mamlal -filleﬂperl
Step 2. Click Fillet |Fiet| on the Features toolbar. Add | Change | Comer

Step 3. In the Fillet Property Manager set:
select FilletXpert, Fig. 38

Radius f(

uncheck Tangent propagation
click both top edges of body, Fig. 39

click Apply, Fig. 38.

K |8.00n1m~ VIj
Apply ‘

Options fal

¥ Select through faces

r Tangent propagation
@ Full preview s

1 Partial preview

8

' No preview

Fig. 38

Radius 8
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Step 4. Click bottom edge on right side of body, Fig. 40
click Apply.

Radius 8

Step 5. Click bottom edge on left side of body, Fig. 41
click Apply.
Radius 8

Step 6. Switch to click Front ﬁ on the
Standard Views toolbar (Ctrl-1) to
confirm fillets did not round nose of
body, Fig. 42.

Step 7. Click Isometric ‘ on the Stan-
dard Views toolbar. (Ctrl-7)

Fig. 42
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Step 8. Check Tangent propagation, Fig. 43

D Fillettpert @
: v x 5
Set Radius K 3
click edge under cartridge revolve, Fig. 44 o o]
. cle ange | Comer
click Apply.
Items To Fillet ~
N Edge=5=
Radius 3 ©
A [300mm - :II
Options ~
¥ Select through faces
¥ Tangent propagation
& Full preview s
 Partial preview
Mo preview

_ Fig. 43
Step 9. Rotate view to

view back of

body, hold down
middle mouse button
(wheel) and drag to rotate
view, Fig. 45.

Radius 3

Fig. 45
Step 10. Click back outside edge of body, Fig. 45
click Apply.

Step 11. Click Isometric i on the Standard Views toolbar. (Ctrl-7)

Step 12. Set Radius K 2
click front edges of body, Fig. 46

click OK %" in Fillet Property Manager.

Step 13. Save. Use Ctrl-S.
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