hapter 3] CO2 Rail Car
- Rear Rim Spokes

A. Sketch Hub.
Step 1. Click File Menu > New, click Part Metric and OK.

Step 2. Click Front Plane |E| in the Feature Manager and click t
Sketch f: on the context toolbar, Fig. 1. ? RBo @
@ part1 (Default)
Step 3. Click Corner Rectangle |[[_J| in the Rectangle flyout [_J|"|on ;”a::: Clepd
the Sketch toolbar. 1 Front Plane.
[J Top Plane
[7J Right Plane
Step 4. Sketch a rectangle starting at the Origin L__, Fig. 2. = Onngig 1
& W .
Step 5. Click Smart Dimension ™" |(S)on 3 Origin
the Sketch toolbar. T l
16.8
Step 6. Add dimensions, Fig. 2. Fig. 2
B. Save as "REAR RIM SPOKES".
Step 1. Click File Menu > Save As.
Step 2. Key-in REAR RIM SPOKES for the [ l_l
filename and press ENTER.
C. Sketch Rim. {
Step 1. Click Line / (L) on the Sketch toolbar. 3
Step 2. Sketch the lines above rectangle, Fig. 3. 6.8
Use the inferencing line, the dotted line Fi ) 3
) g
that appears when you sketch to keep lines
vertical or horizontal.
— | /LN =&
Step 3. Unselect Line tool. To unselect, right ® |2 Ei&' DO O L
click graphics area and click Select l—_l
from menu. I /"
Step 4. Ctrl click the right line of the rectangle thiln%lSiCk
and the right vertical line to select both. N\
Release Ctrl key and click Make Collin- | N
ear |/ |on the context toolbar, Fig. 4. |
16.8
Fig. 4
5/13/24
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o

Step 5. Click Smart Dimension |, -mer

(S) on the Sketch toolbar,  ~

16.8
b
WW,_

f

Step 6. Add dimensions, Fig. 5. Dimen- ‘\
sion the 16.8 at the rim to the end
lines and not to the endpoints.

D. Revolved Rim. 11

Step 1. Click Features | Features | on the

Dimension 16.8 to end lines

=

Command Manager toolbar. I

Step 2. Click Revolved Boss/Base |

revalved | on the Features toolbar.
Boss/Base

Step 3. In the Revolve Property Manger set:

under Axis of Revolution .+
click bottom line of sketch, Fig. 7

Clle OK J . 3 Revolve

v X

Step 4. Save [l (Ctrl-S). S —
Blind b
[44" 360.00deg 2
D Direction2 v
D Thin Feature v
Selected Contours v

Fig. 6 Fig. 7
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E. Hole for Axle. Inside

Step 1. Rotate view slightly to view inside of rim,  face hub
hold down middle mouse button (wheel) and SZRITqS &
drag to rotate view, Fig. 8. ® E‘ § iy
L Pl Bd
| | ~
Step 2. Click inside face of hub and click Sketch
E on the context toolbar, Fig. 8.
Step 3. Click Circle 'Ej (S) on the Sketch toolbar.
Step 4. Sketch a circle for the hole starting at Origin
L, Fig. 9.
Fig. 8
&
Step 5. Click Smart Dimension | pimereon | (S) on the
Sketch toolbar. M
Step 6. Dimension diameter 3.5, Fig. 9.
Step 7. Click Features | Features | on the Command
Manager toolbar.
_ @
Step 8. Click Extruded Cut Brtruded | on the Features
toolbar.
Step 9. In the Cut-Extrude Property Manager set:
under Direction 1, Fig. 10 Fig. 9
Depth @ 10-5 @ Cut-Extrude @
click OK wf. |V *®
‘Skelch Plane x> ‘
Step 10. Save =] (Ctr1-8). | ouwcens .
Blind v
“1
&5 [10.50mm =
DFIipside&
=i =
Fig. 10

Fig. 11
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F. Create Plane1 and Plane 2.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

S ElR[el@]
v

@j REAR RIM SPOKES (Default)
» -’ﬁ Annotations
» Solid Bodies(2)

o—
238 Material <not specified>

Click Right @ on the Standard Views

toolbar. (Ctrl-4)

-+ -
C.lick Top Pla.ne |_',_|in‘ the Featur‘e Manager to ['%e
display plane is graphics area, Fig. 12. [ Right tard
I_. rigin
. 4 g :e\ilvﬂ
In graphics area Ctrl drag Top plane up and » @ cut-sauder
release, Fig. 13. Fig. 12

In the Plane Property Manager set:
under First Reference, Fig. 1

Distance {& 2.9
and press ENTER

The new plane
should be to above

Drag up
set distance to 2.9

1
Top plane, Fig. 13. / / 1‘ / \ \ \
Click Keep Visible . !
# and OK % 7/

. The Push Pin A"
on allows creating
another Plane.

Hold down
Ctrl drag
plane up

In the Plane Property Manager set:
under First Reference, Fig. 15
click in First Reference box

expand the flyout Feature Manager design tree (click ? in the top
left corner of the graphics area and click Top Plane |E , Fig. 16.

&

Fig. 13

Distance 10.2

ﬁ Plane ©)
v X #
Message ‘ v
First Reference ~
Q ITop Plane
N | Parallel
_|_| Perpendicular
A, | Coincident
[ 45.00deg
2.90mm =

O Flip of‘&

e —
=| Mid Plane

Fig. 14

ﬁ Plane ©)
v X ®
Message v
First Reference ~
D lWP
N | Parallel
_|_| Perpendicular
A, | Coincident
[ 45.00deg
2.90mm =

[ Flip offset

o1 =
=| Mid Plane

Fig. 15

v % REAR RIM SPCKES (Default)
4 Annotat\ons
» [@) solid Bodies(?)
53 Material <not spedified>
LJ Front Plane
[J Top Plane
[- ] Right P\ane‘
I_, Crigin
» 3 Revolve1

» (@ cut-Extrudet

ﬁ Plane1
Fig. 16

1
and press ENTER, 7
Fig. 17. Set distance to
The new plane 10.2
should be above,
Fig. 18.
Click OK % and

'

A 4

click Cancel x ¢

save ) (ctr-s).

Fig. 18
SOLIDWORKS 24 REeAR Rim SPOKES

ﬁ Plane ©)
v X ®

Message v
First Reference ~
@ ITop Plane‘
Q\ Parallel
_1_ Perpendicular
/ﬂ Coincident
[ 45.00deg
10.20mm
| Flip oﬁs&
o1

= | Mid Plane

Fig. 17

<12

Ll
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G. Sketch3 in Plane1 Spoke Loft. B
Step 1. Hide Planes. Click View NEREICE
Menu > Hide/Show > <
Planes, to hide Plane (Alt- ifb R RIM SPOKES (Default
V then H P press EN- 8 i.dtgtd@
TER) %% Material <not specified>
LJ Front Plane
LJ Top Plane . .
Step 2. Click Planel m in the ! Cts Origin
! . I_,Ongl @ @ {-l =S \
Feature Manager and click |+ 3revo : || [ i
-:C:l:-_ 'rleutfl\_\ﬁo
Sketch |\__| on the context E@‘
toolbar, Fig. 19 B oo
Poet Fig. 19
Step 3. Click Normal To ,.;L. on the Standard Views
toolbar. (Ctrl-8)
A
Step 4. Click Centerline |+* |in the Line flyout /: i
on the Sketch toolbar. Fig. 20 -
Step 5. Sketch line out to the left from Origin L, Fig.
20.
Step 6. Click Circle Gj' (S) on the Sketch toolbar.
Step 7. Sketch a circle on centerline, Fig. 21. Fig. 21
bt
€\ More Dimensions
Step 8. Click Smart Dimension | ree. . | gireion
(S) on the SketCh tOOlbar - g ey J_,, Display/[l)elete Relations...
. [ Fully Define Sketch...
___________________________ )_ - Sketch Tools
Step 9. Add dimensions, Fig. 21. .| X Delete
Dimension (D1@Sketch3(0.4))
Step 10. Unselect Smart Dimension. To : S Ry
unselect, right click graphics Fig. 22 Meark For Drawing
area and click Select [.:> from menu. Jep cpere
Step 11. Right click the .4 diameter dimension and select Link Values from menu, Fig. 22.
Step 12. In the Shared Values dialog box key-in Spoke Dia
for the Name and click OK, Fig. 23.
Shared Values X e @ .4
Step 13. Click Exit Sketch N el A
C’ o ‘ Cancel
Sketch -
- |on the ~ e
Sketch toolbar. Fig. 23 Fig. 24
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H. Sketch4 in Plane2 Spoke Loft. ¢ BER S @
. . . e
Step 1. Click Planel ﬁ in the Feature Manager and click Sketch ||__|on E o o e
the context toolbar, Fig. 25. » [ Annotations
» Solid Bodies(2)
4 Equati.ons -
Step 2. Click Cirele (2] (S) on the Sketch toolbar. S
[J Top Plane
[J Right lPIane
L Origin
Step 3. Sketch circle below and to left of Origin L__, Fig. 26. ¥ Jrevol G 1° 4 >
e
Q\ Ij? Plane2 ~
Step 4. Click Smart Dimension |;,"™" | (S) on the Sketch toolbar. Lsm;ig 55
Step 5. Add dimensions, Fig. 27. T
Step 6. Unselect Smart Dimension, right click the .4
diameter dimension and select Link Values
from menu, Fig. 28.
Step 7. In the Shared Values dialog box click Name O
drop-down arrow and select Spoke Dia and Fig. 26
click OK, Fig. 29.
2.65
G
Step 8. Click Exit Sketch | ¢y, | on the Sketch j
toolbar. E
@ 4 .95
Step 9. Save = (Ctrl-S). b |
Fig. 27
More Dimensions
~72 né Relations
J_,, Display/Delete Relations...
[ Fully Define Sketch..
Sketch Tools
x Delete
PRI Dimension (D1@Sketch4(0.4))
O gnk Values ‘
® Mark For Drawing
Fig. 28 Display Options
2.65
Shared Values X |
\lalu 0.40mm ‘_ri
Nam Spoke Dia ~ e O @ .4 095
‘ Help b l
Fig. 29
Fig. 30
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I. Sketch5 in Plane1 Spoke Loft.

Step 1.

Step 2.

Step 3.

Step 4.

Click Planel ﬁ in the Feature Manager and click Sketch
the context toolbar, Fig. 31.

S

on

Sketch circle on the centerline that is in Sketch2, add dimensions
and add Spoke Dia Link Value to circle dimension, Fig. 32.

Click Exit Sketch

Save E (Ctrl-S).

Exit
Sketch

-

on the Sketch toolbar.

® .4

Fig. 32

J. Sketch6 in Plane2 Spoke Loft.

Step 1.

Step 2.

Step 3.

Step 4.

Click Planel ﬁ in the Feature Manager and click Sketch
the context toolbar, Fig. 33.

2.65

Origin

P

—

on

Sketch circle, add dimensions and add Spoke Dia Link Value to

circle dimension, Fig. 34.

Click Exit Sketch

save [ (Ctri-s).

Exit
Sketch

Tip: You can change a .4 Dia
linked dimension. Rebuild
(Ctrl-R) and all update.

SOLIDWORKS 24

on the Sketch toolbar.

S ER el
v

@J REAR RIM SPOKES (Default)
L4 Annotations
» Solid Bodies(2)
L4 Equations
E% Material <not specified>
Lj Front Plane
Lj Top Plane
LJ Right Plane

L Qrigi @ 1% @ =S
4 g Revol ,}— ﬁ 1
» (@ cute 70
Iji Plane1 ‘

Ei Plane2

E Sketch3

0 4 95—
|
Origin
Fig. 34
ReARrR Rim Spokes RAIL CAR

E Sketch4

Fig. 31

¢ BERS@ >
N

i} REAR RIM SPOKES (Default)
4 Annotations
» Solid Bodies(2)
4 @ Equations
§q_; Material <not specified>
Lj Front Plane
Lj Top Plane
Lj Right Plane
I_. Origin
4 9 Revol @ la <5
» (@ cut-E g;‘—
Ei Plane { <L
Ij Plane2
L Sketch3
C Sketchd
C Sketch5

Fig. 33
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K. Loft Boss/Base 1. & B|R[S]@] > |8 )
7

. . v X
Step 1. Click Isometric a on the Standard Views

€&} REAR RIM SPOKES (Defau) T ~

toolbar. (Ctrl-7) » [&) Annotations Y
» Solid Bodies(2) smmk
4 Equations
Step 2. Ctrl click Sketch3 and Sketch4 in the Fea- $§ Material <not specified>

ture Manager to select both sketches, Fig. 35. C3 Font Plane

E] Top Plane Start/End Constraints v
‘ E zi:?:iinphne Guide (iurves v
Step 3. Clle Featlll'es | Features on the Command » 9 Revolvel Centerline Parameters v
Manager toolbar. sl Sleteh ool e
’ B Planet Options ~
- Plane2 [ Merge tangent faces
Step 4. Click Lofted Boss/Base ‘3 Lofted Boss/Base | on| (= , ceen
[+/] Show preview
the Features toolbar.  sketchs A Merge resul
C Sketché [IMicro tolerance
Fig. 35 Fig. 36

Step 5. In the Loft Property Manager:
under Profiles, Fig. 36
confirm Sketch3 and Sketch4 selected
confirm the connectors @ are in same
position in both sketches, Fig. 37

click OK %

L. Loft Boss/Base 2.
Step 1. Ctrl click Sketch5 and Sketch6 in the Fea-
ture Manager to select both sketches Fig. 38.

Step 2. Click Lofted Boss/Base ‘j Lofted Boss/Base ‘ on the
Features toolbar.

Step 3. In the Loft Property Manager: Fig. 37
under Profiles, Fig. 39 & | | B | $| '| > [ Bon o)
confirm Sketch5 and Sketch6 e v X
confirm connectors @ aligned, Fig. 40 | rear rmseoes oefauy Profile ~
4 Annotations <C; Sketchs
click OK ’ Solid Bodies(1) Sketch6§
4 EEquatiuns
:5 Material <not specified> 1
m Front Plane 5]
[}] Top Plane Start/End Constraints v
m Righiblre Guide Curves v
L, orin Centerline Paramet v
» 3 Re’v[]lve1 enterline Parameters
» Cut-Extrudel Sketch Tools v
Options ~
Merge tangent faces
[Iclose loft
[¥] show preview
Merge result
[IMicro tolerance

Fig. 39

Step 4. Save B

(Ctrl-S).

Fig. 40
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M. Circular Pattern Spoke.

Step 1. Click Circular Pattern |"E‘ﬂ Circular Pattern | i the Linear Pattern flyout
tures toolbar.

Step 2. In the Circular Pattern Property Manager set:
under Features and Faces, Fig. 41
click both spokes, Fig. 42
under Direction 1
click in Pattern Axis box
click eylindrical face of hub
check Equal spacing

Number of Instances %% 20 Both spokes
click OK # .

Step 3. Save = (ctr1-s).

(s
[ElE]

Linear | o the Fea-
Pattern

-

L,
I+ CirPattern1

v X

@

Direction 1

~

(O Instance spacing

(®) Equal spacing
[ 360.00deg s

E

# B§ <

D Direction

v

Features and Faces

~

ﬁ Loft1

Loft2 ~

[

@

[ Bodies

Instances to Skip

<

Options
D Geometry pattern
Propagate visual properties
(O Full preview

(®) Partial preview

Fig. 41
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N. Fillets.

@

Step 1. Click Fillet| ™| on the Features toolbar.

-

Step 2. In the Fillet Property Manager set:
select FilletXpert, Fig. 43

@ Radius K 3 , ................

click inside rear edge and

two front edges, Fig. 44/

click Apply.

Radius .3

Step 3. (2) Radius (( .2, Fig. 45
click edge of spoke at hub, Fig. 46
and click Between right feature

and part, 119 Edges i]
on the Fillet pop-up
toolbar

click OK ## .

Al

Between right feature and part, 119 Edg
N 7 /

i ,/
vz

Step 4. Save B (Ctrl-S).

Radius .2

Fig. 47
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® FilletXpert
v X 5

@

Add | Change | Corner .

Items To Fillet

~

@ Edge<1>

Edge<2>

©
Show selection toolbar

& [030mm
!APPW

Options
Select through faces
Tangent propagation
(®) Full preview
() Partial preview
() No preview

Fig. 43

v"'
v
~

® FilletXpert
v X 0

Add | Change | Corner

Items To Fillet

@ Edge<110>

Edge<111>
Edge<112>
Edge<113>
Edge<114>
Edge<115>
Edge<116>
Edge<117>
Edge<118>
Edge<119>
Edge<120>
Edge<121>
Edge<122>

v

5]
Show selection toolbar

-
~ ‘

~ [020mm

Options
Select through faces
Tangent propagation
(®) Full preview
(O Partial preview

(O No preview

Fig. 45




O. Linear Pattern.
Ctrl click both Lofts, CirPatternl and
Fillet2 in the Feature Manager to select the

Step 1.

Step 2.

Step 3.

Step 4.

features, Fig. 48.

Click Linear Pattern
toolbar.

K
Bl

Linear
Pattern

-

on the Features

In the Lineal Pattern Property Manager set:
under Direction 1, Fig. 49
click in Pattern Direction box
click circular face of hub, Fig. 50

Spacing {3 13

a
Number of Instances =3 2
Pattern should be offset inside of rim, if opposite direction

click Reverse Direction

click OK % .

Save E (Ctrl-S).

A

SERI¢ @
N

) REAR RIM SPOKES (Default)
» -’j Annotations

» Solid Bodies(1)

4 Equations

E% Material <not specified>
m Front Plane

m Top Plane

m Right Plane

I_. Origin

9 Revolvel

Cut-Extrude1

’ Plane1

’ Plane2

L Loftn
v | & Loftz
i'zﬂ CirPattern1
B Filletr

& Filletz

> -

-

Fig. 48

Pattern
direction

aaaaa
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(O Up to reference

EE Linear Pattern @ @
v X
Direction 1 ~
‘ Face<1»

@an‘ndinslances

E

Direction 2
[ symmetric

&3 13.00mm ‘
o3 2‘ =

~

Il

(®) Spacing and instances

(O Upto reference

&3 [1.00mm

=

el

=

[ Pattern seed only

Features and Faces

@ Loft1

Loft2
CirPattern1
Fillet2

®|

[ Bodies

Instances to Skip

< €|«

Options

Fig. 49
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P. Material Chrome Stainless Steel. ¢ ER G @
Step 1. Right click Material o% in the Feature Manager and click Eam 1 SPOKES Dotet
Edlt Materlal, Flg. 51. 4 Annotations
» Solid Bodies(1)
. . N 4 Equations
Step 2. Expand Steel in the material tree and select Chrome Stainless 355 Material <not specified>
Steel. Click Apply and Close. [} Front Plans MQJ
[ Top Plane [® configure Mate Wt
CE] Righthlare Manage Favorites
Step 3. Save [ (Ctrl-S). 5% | i caon e
» Cut-Extruded Cast Alloy Steel
' Plane1 ABS PC
— Plane2 Malleable Cast Iron
» & Loft1 1060 Alloy
b Lofi2 Brass
i‘z‘ﬂ CirPattern1 opper
@ A EB:Zeneral Purpose
® Fillet2 i P
EE LPattern T.I_cl-kf_l_
Fig. 51
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