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A. Sweep Path Sketch.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Click File Menu > New, click Part Metric and OK.

Click Front Plane |_:-| in the Feature Manager and click

Sketch t

Click Centerline ="

toolbar.

Sketch vertical centerline down to the Or1g1n

back up an angle,

Click Centerpoint Arc

CO2 Rail CarE
Eye Screw

on the context toolbar, Fig. 1.

B

+

Fig. 2.

h

the Arc flyout

£y -

toolbar.

Sketch a slightly open arc starting from

the Origin L‘, Fig. 3. To sketch the
arc, click the Origin to place the

center of the arc.

Start the first

endpoint at top endpoint of verti-
cal centerline, then swing the arc
to the right around counterclock-

wise. Click to pl

ace the second

endpoint on angled centerline.

Click Line n/

toolbar.

(L) on the Sketch

Sketch line up from the vertical
centerline, Fig. 4.

Click Smart Dimension
(S) on the Sketch toolbar.

&

Smart
Dimension

-

Step 10. Add dimensions, Fig. 5.

http://www. cudacountry net

in the Line flyout D/ v

(S) in
on the Sketch

on the Sketch

and another

Fig. 4
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Step 11. Click Sketch Fillet _1 (S) on the Sketch toolbar.

Step 12. In the Sketch Fillet Property Manager set:
under Fillet Parameters, Fig. 6

Radius K 1.5

click intersection of line and arc,
Fig. 7

click OK % twice.

B. Save as "EYE SCREW".
Step 1. Click File Menu > Save As.

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

C. Sweep.

) Sketch Fillet @
v x

Message s
Entities to Fillet -~
Fillet<1>

Fillet Parameters Ea

=]

K J.S-Jmms =|
72 Keep constrained corners

[T Dimension each fillet

Fig. 6

Step 1. Click Isometric @ on the Standard Views toolbar. (Ctrl-7)

Step 2. Click Features | Features | on the Command Manager toolbar.

Step 3. Click Swept Boss/Base ‘@ swept Boss/Base | on the Features toolbar.

Step 4. In the Swept Boss/Base Property Manager:
under Profile and Path, Fig. 8
select Circular Profile

@ Sweep

v X

Profile and Path

Path (-_ click any geometry in Sketch1 € sheten Profle

Diameter @ 14
click OK w# .

Step 5. Save. Use Ctrl-S.

@ L4omm ‘

Options

[ Thin Feature

Curvature Display

Fig. 8

T o

~

& Circular P|-in|e=

C

=

~

~

13° |-

Fig. 7

Fig. 9
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D. Fillet Edge.

Step 1.

@

Fillet

Click Fillet

-

on the Features toolbar.

Step 2. In the Fillet Property Manager set:
select FilletXpert, Fig. 10

Radius f(\-, 2

click edge at bottom end of sweep,

Fig. 11
click OK

Step 3. Save. Use Ctrl-S.

E. Cut Revolve.
Click Front PlaneN in the Feature Manager and click Sketch

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

E

Click Normal To on the Standard Views Y [ story

toolbar. (Ctrl-8) ' ;":E:’j@fwl 2L
Zoom in around top end of Eye Screw, Fig. 13. ﬁ;ﬂ"hz'ﬂ

To zoom, place the cursor over the top end of L. ongn

Eye Screw and spin the wheel on mouse back. ' %:‘:

While spinning the wheel keep cursor on top of Fig. 12

Eye Screw.

Click 3 Point Arc £y (S) in the Arc flyout 78| ™| on the Sketch
toolbar.

Click Line I/

Sketch toolbar.

Sketch three lines, Fig. 15.

Click Smart Dimension
(S) on the Sketch toolbar| -

Add dimensions, Fig. 16.

on the context toolbar, Fig. 12.

&

Add | Change | Carner

D Filletxpert @
v x 5

Items To Fillet ~

o [Em—
[

K 0.20mm - j

Apply |

Options Lad
W select through faces
¥ Tangent propagation
* Full preview
 Partial preview

© No preview

Fig. 10

) EvE SCREW (Default)

G BB ¢&]
v

(L) on the

Click Isometric

o

n,

{N

Smart
Dimension

Fig. 14
on the

Standard Views toolbar. (Ctrl-7)
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Fig. 15

Fig. 13
Sketch 3 Point Arc from midpoint \i\\ of top end of the sweep to edge of sweep, Fig. 14.

N 1
5
2.
Fig. 16
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Step 11. Click Features | Features | on the Command Manager toolbar.

@ Y cut-Revoive ®
Step 12. Click Revolved Cut Revolved | on the Features v
toolbar. Afo of Revolution ~
Step 13. In the Cut Revolve Property Manger set: DI““;‘ |
under Axis of Revolution ,+* [ 3s0.00de9 3
click vertical line at midpoint of sweep, ™ irection? v
Fig' 18 [~ Thin Feature W
click OK f . Selected Contours v
Fig. 17
F. Thread Wizard.
\; .
Step 1. Click Thread in the Hole Wizard | ;°* | on the Features Fig. 18
toolbar. - {8 Thread @& ®
- v X
Step 2. In the gll"hr;;cri Pgoienthan;ger ls;t; ey s
under Thread Location, Fig. bt I: :l
for Edge of cylinder % ; ~ om~ A
click edge of sweep at sketch fillet, Fig. 20 et 3
check Offset 3 [ 130.00deg N 4
Offset .5 kE dge End Condition
H . IBIln(I I
Stal‘t Angle ﬁ 180 e\ S5.00mm a

~ Maintain'thread length

under End Condition

Depth {? 5

Spedification Ll
Tipe:

under Specification [Inch Die ~ =l
Type Inch die e
Size #4 - 40 = S ;
Clle OK f * 0.635mm a
Step 3. Save. Use Ctrl-S. o Eaifs
 Extrude thread
- [T Wirror Profile
G. Material Steel 304. ol
F— irror wertically
Step 1. Right click Material $Zg in the [ sondeg 3
Feature Manager and click Edit Locate Proit
Material. Thread Options -
& Right-hand thread
Step 2.  Expand Steel in the material tree 7(‘ Lmiham' e
and select Steel AISI 304. Click R
Apply and ClOSG. ® Wireframe preview
|—
Step 3. Save. Use Ctrl-S. @ r e
Fig. 21 Fig. 19
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H. Open Assembly File. @ BB ¢ &
Step 1. Open your RAIL CAR ASSEMBLY file. g
RAIL CAR E ASSEMBLY (Default)
L4 History
Step 2. Click BODY in the Feature Manager and click Open Part |+ [ amotatons
N Front Plane
|E7 on the context toolbar, Fig. 22. N 2Em e N, 1°Q 6
E\lm'ghtp ~%
I. Hole Wizard. :
Step 1. Click Bottom @ on the Standard Views toolbar (Ctrl-6). : %8 WASHER<1>
v @ pear<as
Step 2. Click Wireframe @] on the View toolbar. : %3 i,
v @ () wasHER<2>
; v @ pearas
G@ v & ear<as
Step 3. Click Hole Wizard | ° | on the Features toolbar. : %;)S:ARWHEEAD
h 4 Hﬂ MirrorComponent1
Step 4. In the Property Manager set: Fig. 22
under Hole TYF.)_C_,_ Fig. 23 B Hoespectioion . @ | %J; \; .F:::YE (Defaul)
CliCk Hole @ v X » Annotations
under Standard: -ITE“ < i
SeleCt ANSI Metric Favorite b4 N Top Flane ‘
under Type: Hole Type - E zg'g‘tp'
Dl'ill SiZGS 3 MateReferences
under Size: @ @ @’s » BODV
b ([ AXLE HOLES
select .9 @ [jj ﬁﬁ v SIDE CUT
under End Condition » TOR CUT
-I-J‘I @ @ ﬁj » @Revo\vel
Blind Depth Hole 3 e » CARTRIDGE HOLE
click Positions tab | TT Positions | [anst "y = %::::;
I-I?Z')I:\TI: sizes j @ Fillet
Step 5. Expand the flyout Feature Manager design tree (click Hobgm.f&ns g:::
k) in the top left corner of the graphics area and click | == D Filee
ge ‘ﬁ, Fig. 24
Top Plane\\ Flg 24 [T Show Wistam sizing g
[Z] lﬁ
ul IT:I
?,t:::r side countersink B

Fig. 23
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Step 6.

Step 7.

Step 8.

Step 9.

Click to place hole in the center

of Body forward of Front Axle
and click forward of Rear Axle,
Fig. 25.

Right click graphics area
and click Select from menu to
unselect Point tool.

Ctrl click Midpoint\h:\ of rear
edge and both points. Release
Ctrl key and click Make Vertical

on the context toolbar,
Fig. 26.

&

Smart
Click Smart Dimension | Dimension

(S) on the Sketch toolbar——

Step 10. Add dimensions, Fig. 27.

Step 11. Click OK %" in the Hole Wizard

Property Manager.

rea

bo h‘

Step 12. Click Shaded With Edges a on the View toolbar.

Step 13. Save. Use Ctrl-S.

J. Insert Eye Screws into Assembly.

Step 1.

Step 2. Hold down middle mouse button (wheel) and drag to rotate

Step 3.

Step 4.

Step 5.

Step 6.

Switch back to the ASSEMBLY file. Use Ctrl-Tab.

view to view bottom, Fig. 28.

E:'@
Click Insert Components cgrﬁ?;r?ems
Assembly toolbar. M

Click Keep Visible 7 in the Property

Manager.

Click Browse in the Property Manager, select your EYE SCREW file and click Open.

Insert two Eye Screws approximately where the Eye Screws are positioned in Fig. 28.
Click OK % in the Property Manager when done.
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K. Mate: Eye Screws and Body.

Step 1.

Step 2.

Step 3.

Step 4.

Zoom in around front Eye Screw and hole, Fig. 29. To zoom, place
the cursor over the Eye Screw/hole and spin the wheel on mouse
back. While spinning the wheel keep cursor on Eye Screw and
hole.

S
Click Mate | mate | on the Assembly toolbar.

Click cylindrical inside face of the hole
in Body and cylindrical face of Eye
Screw, Fig. 30.

Check Lock Rotation and Add/Finish

Mate | % | in Mate pop-up toolbar to add a
Concentric mate, Fig. 31.

N[L> Bl = v,

¥ Lack rotation $

o
T

Fig. 32
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Step 5. Expand the flyout Feature Manager design tree (click ¥) in the top left v @ra con cassaLy ©..
corner of the graphics area and click Top Plane [\, Fig. 33. =

» Annatations

\ﬁ Front Plane
Step 6. Expand EYE SCREW<1> and click Top Plane\ﬁi, Fig. 33.

L Qrigin

@y (f) BODY RAILE<1 >
@ () FRONT AXLE<1>
@ () wasHER <1

@ ¢ Earst»

@ ¢y Eaup<z»

€y (-} FRONT WHEEL<1>

Step 7. Click Distance H in Mate pop-up, Fig. 34. Set distance 1.6 and
press ENTER. The Eye Screw should sit into the Body, Fig. 35. If

+
positioned in opposite direction, click Flip Dimension 3: in the Mate

REAR AXLE=<1>

pop-up, Fig. 34. Click Add/Finish Mate " | to add Distance mate.

71l

1.60mm

WASHER <2 =

-
-
-
JE CLIP<3>
JE CLIP<4
-

REAR WHEEL=1>

4 + ¥ ¥ ¥ ¥ ¥ ¥ ¥ w ¥ v

-J EYE SCREW <1 =
Mates in RAIL b
Hiskary
Annotations
855 AIST304
\ﬁ Front Plane
Top Plane

W Right Planbs
L Qrigin
3 ’ Sweepl

[P Filet

3 @Cut-Revolvel
b [E] Thread!
3 Threadz
v @ () EvE SCREW 2>
» @[ﬂ] Mates
3 .|{| MirrorCormponesnt 1

Fig. 33

ig. 34
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Step 8.

Step 9.

Step 10. Click Lock Ro-

Use Ctrl-Left
Arrow key to
pan to rear Eye
Screw, Fig. 36.

Click cylindri- -
cal inside face ‘
of the hole in ‘ -

Body and cylin-
drical face of
Eye Screw<2>,
Fig. 36.

tation and Add/ '
Finish Mate

" |in Mate
pop-up toolbar
to add a Con-
centric mate, Fig. 37.

Fig. 36

N Lo>BlaMHEE =]

Lack rotation ﬁ

Fig. 37
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» (@ Rl car E ASSEMBLY (D...

Step 11. Expand the flyout Feature Manager design tree and click Top Plane\ﬁ, B retory

Fig. 39. 4 Annokations
\ﬁ Fronk Plane
. ?\\— Top Plane

Step 12. Expand EYE SCREW<2> and click Top Plane ]\, Fig. 39.
L Qrigin
» @ (HBODY RAILE<L>
v @ () FRONT ARLE<1>
» @ () wasHeER<1>
v & Earsts
» @ Eapazs
v Gy () FRONT WHEEL <1 >
v @ () REAR ANLE<1>
4 )
4 )
4 )
13
13

Step 13. Click Distance H in Mate pop-up, Fig. 40. Set distance 1 and press
ENTER. The Eye Screw should sit into the Body, Fig. 41. If positioned

+
in opposite direction, click Flip Dimension e: in the Mate pop-up,
Fig. 40. Click Add/Finish Mate | % | to add Distance mate.

@ () wasHER <2
@ (e cLp<ss

@ (IECLP=s>

G (-} REAR WHEEL<1 >
Q) EYE SCREW<1>

Step 14. Click OK %" in the Property Manager when done.

@ (I EvE SCREW<2>‘
3 Mates in RAIL CA.Y
3 History
3 Annokations
855 AIST304
\ﬂ Frant Flane
W Right Plan®
L Qrigin
3 J Sweepl
[P Filet

3 @ Cut-Revolvel
v (] Threadt
b (8] Threadz

» @[ﬂ] Mates

3 .|{| MirrorCormponesnt 1

Fig. 39

Step 15. Save. Use Ctrl-S.
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