@i apter 15 CO2 Rail Car

Eye Screw

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

Step 2. Click Front Plane @2 in the Feature Manager and click
Sketch E from the Content toolbar, Fig. 1.

% Partl (Default)

Step 3. Click Centerpoint Arc |++%| (S) in the Arc fyout |£+3| = |on 'g._ ;2:2;:'@1@ a4
the Sketch toolbar. :
----- @ Right Plane
..... [
Step 4. Draw a slightly open arc starting from the Origin L__, Fig. 2. Fig. 1

To draw the arc, click the Origin to place the center of the
arc. Start the first endpoint directly above the Origin, then
swing the arc to the right around counterclockwise. Click

to place the second endpoint leaving a small gap in the arc,
Fig. 2.

Use the inferencing line, the dotted line that appears when
you draw the arc.

> Fig. 2

Step 5. Click Smart Dimension | ™ |(S) on the Sketch
Dimension
toolbar. R2.2
Step 6. Dimension radius of the arc 2.2 as shown in Fig. 3.
Step 7. Click Zoom to Fit Q (F) on the View toolbar.
B. Save as "EYE SCREW".
Step 1. Click File Menu > Save As.
Fig. 3

Step 2. Key-in EYE SCREW for the filename and press ENTER.
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C. Line.
Step 1. Click Line \ (L) on the Sketch toolbar.
Step 2. Draw line as shown in Fig. 4. Draw the .
line up from the arc endpoint that is direct- KLlne 6
ly above Origin.
o
Step 3. Click Smart Dimension | 7 |(S) on . 5«‘ L
the Sketch toolbar. R2.2 R2.2
Step 4. Dimension arc gap .5 and the line
6 as shown in Fig. 5. To dimen-
sion the gap in arc, click both L L
endpoints of arc, then move cursor
out away and click. To Smart
dimension the line, click the line,
then move the cursor out away - -
from the line and click. Fig. 4 Fig. 5
Step 5. Click Zoom to Fit Q (F) on the View toolbar.
D. Sketch Fillet.
. C ) 6
Step 1. Click Sketch Fillet (S) on the Sketch toolbar.
Corner
Step 2. In the Property Manager set: ~ Stetchflet_____ 7] to Fillet
- 5
Radius 2, Fig. 6 ‘:es:gf y Q& R2.2
click corner shown in Fig. 7 e 2 - R27
click OK twice ﬁi-’? .
Fillet Parameters # I
= A e 4
Step 3 Clle EXit SketCh Sketch on the SketCh I Keep constrained
tOOIbar' - ™ Dimension each fillst
Fig. 6 Fig. 7

E. 3D Sketch Profile.

@

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

Step 2. Click Top Plane %}\ in the Feature Manager, Fig. 8.

Step 3. Click Sketch | Sketch | on the Command Manager toolbar.

"8y EYE SCREW (Default)
@ Annotations
§E Material <not specfied:

A Top Plane
Q Right Planes

I.. Crigin

2 sketcht

Fig. 8
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E

_ siech | Start circleﬁ%
Click 3D Sketch in the Sketch flyout at end of @ 1.2

on the Sketch toolbar. Be sure to click the flyout arrow

Draw a circle starting at the top endpoint of the line in

hd line

(S) on the Sketch toolbar. \

o

Click Smart Dimension |_>™" |(S) on the Sketch

Dimension

Fig. 9

Dimension the circle 1.2 diameter as shown in Fig. 9.

Sketch

Exit the 3D Sketch. To Exit, click in the Sketch flyout on the Sketch

toolbar. Click the flyout arrow =1 then 3D Sketch.

Step 4.

[~ 1to select 3D Sketch.
Step 5. Click Circle @
Step 6.

sketch, Fig. 9.
Step 7.

toolbar.
Step 8.
Step 9.
Step 10. Save. Use Ctrl-S.
F. Sweep.

Step 1. Click Features | Features | on the Command Manager toolbar.

Step 2. Click Swept Boss/Base | (5 Swept Boss/Base | on the Features toolbar.

Step 3. In the Swept Boss/Base Property Manager:
0
for Profile ' , click circle in the 3D Sketch, Fig. 11

for Path d) , click any geometry in
Sketchl1 (line, arc or fillet), Fig. 11

click OK ﬁ'?".?

Step 4. Save. Use Ctrl-S.

B Profile
ol (circle)

Path
[Covesr 7]
@ %
Profile and Path Al
(° Wz Profile
[ = I
Options ¥
Guide Curves ¥
Start/End Tangency ¥
I™ Thin Feature ¥
Fig. 10

Fig. 11 Fig. 12
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G. Fillet Edge.

v ® D

Step 1. Click Fillet | gjjet | on the Features toolbar. [ wenusl | Fileoiert |
Add

Step 2. In the Fillet Property Manager set: e Ta Fillet -

Radius ?’\ .2, Fig. 13
click inside edge at end of sweep

click OK 'ﬁ? .

B |0.20mm~ 'lj
Apply |

Options ]
¥ select through Faces

Step 3. Save. Use Ctrl-S.

¥ Tangent propagation

H. Threads Sketch for Sweep Cut. S
Step 1. Click the top face and click Sketch E on @ oy
the Content menu, Fig. 15. Fig. 13 Fig. 14
5 ®E e e O-
Step 2. Click Offset Entities ;ﬁhﬂ on the Sketch toolbar. Top Face— % R rac

Step 3. In the Offset Entities Property Manager set:
Offset Distance *’E\ 27

The yellow offset circle should be on the inside of the
face, Fig. 17. If it is not, check Reverse.

Click OK 'ﬁ; .

Fig. 15

Yellow
offset circle

Offset Entities 7

A

Parameters A

|
o [o.zzmm w —
¥ add dimeWions
¥ Reverse
[T select cheh

[ Bi-directional

Make base
construckion

[T Cap ends
& arcs
© Lines

Fig. 16
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I. Helix for Sweep Cut.
Step 1. Click Insert Menu > Curve > Helix/Spiral.

Step 2. In the Helix/Spiral Property Manager set:

under Defined By el oo
eliz/ Spiral
select Pitch and Revolution v %
Defined By: S
under Parameters [Fich and Revolutionsl
select Variable Pitch e A
" Constant pikch
. & yariable pitch
under Region Parameters R _— ~
set Pitch to .7 all rows P_|Rev| H | Dia
1[0 Fmm| 0 O | 0,66
click in Row 2 of Rev column and 2 [0.7mm| 4 [2:mm) 0.66m
. 3 |0.7mm S |3.5mm 1.2mm&
set to 4 and Dia .66

click in Row 3 of P column and
set to .7, Rev 5 and Dia to 1.2

¥ Reverse direction‘
check Reverse direction start angle v
IZ?D.DUdeg =i
 Clockwise
Start angle 270 (Ol Counterclockwise~

Fig. 18
select Counterclockwise

click OK % _ Fig. 18.

J. Sketch Thread Profile.
Step 1. Click Front Plane Q in the Feature Manager and

click Sketch E from the Content toolbar, Fig. 20.

Step 2. Click Normal To &- on the Standard Views [E:::j\%y)@ 1
toolbar. (Ctrl-8) ::::iéw
..... 3 TopPane )
Step 3. Zoom in around top end of the eye screw, X e
Fig. 21. To zoom, hold down Shift key and drag [f% Zeeet
with middle mouse button (wheel). To pan, hold 5o el
down Ctrl key and drag with middle mouse button Fig. 20 Fig. 21

(wheel).
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Step 4.

Step 5.

N

Click Line

(L) on the Sketch toolbar.

Draw four lines as shown in Fig. 22. Draw the side
lines vertical. Keep sketch out in space and not at-

tached to the eye screw.

K. Add Equal Relations.

Right click drawing and click Select from menu to

Step 1.

Step 2.

Step 3.

unselect Line tool.

Ctrl click top and bottom lines to select both lines.

Release Ctrl key and click Make Equal | = |on
the Content menu, Fig. 23.

Save. Use Ctrl-S.

L. Smart Dimension.

Step 1.

Step 2. Dimension the left line .65 and the top .28 as shown in Fig. 24.

Click Smart Dimension

2
Smart
Dimension

(S) on the Sketch toolbar.

Step 3. Dimension the angle 56° degrees between

the left line and bottom line as shown in
Fig. 25. To dimension the angle, click
both lines then move the cursor inside and
click. Key-in 56 for the dimension and

press ENTER.

Fig. 22

Nd— | 2 LN (5

BE DO

/

Ctrl click
both lines

.28

Fig. 24

Fig. 23

56°

Fig. 25
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M. Add Pierce Relation. N K@
Step 1. Right click drawing and click Select from menu to N R
unselect Smart Dimension. 45 - Ctrl click
endpoint
Step 2. Ctrl click bottom right endpoint of the sketch and helix and helix

to select endpoint and helix. Release Ctrl key and click

Make Pierce @ on the Content menu, Fig. 26. Make
Pierce adds a Pierce relation between sketch and helix,
Fig. 27.

=
Step 3. Click Exit Sketch skE;“tmh on the Features toolbar.

Step 4. Save. Use Ctrl-S.

N. Sweep Cut Helix.
Step 1. Click Features | Features | on the Command Manager

toolbar. Fig. 27
Step 2. Click Swept Cut Swept Cut | o the Features toolbar.
Step 3. In the Cut Swept Property Manager:
0 .
Profile [~ field, click sketch, Fig. 29 Profile (sketch)

Path (helix)
click in the Path dl field

and click helix

I Cut-Sweep
@ ¥

CliCk OK '@ Profile and Path
< |@ﬁlc

Step 4. Save. Use Ctrl-S.

Options ¥ |

Guide Curves ¥

Start/End Tangency ¥

I™ Thin Feature v
Fig. 28

Fig. 29 Fig. 30
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O. Chamfer. s ERSe ~
R—
Step 1. Click Isometric Q on the Standard Views toolbar. (Ctrl-7) D, EVE SCREW (Defau)

[]-- Annatations
3= Material <naot specified>
Step 2. Roll the rollback bar to above the Cut-Sweep. To rollback Cut-Sweep, ::g "
click Cut-Sweep in the Feature Manager and click Rollback | = | from e =)
the Content toolbar, Fig. 31. “_:% e & d
R I=RCut-Sweep
Step 3. Click Chamfer @ on the Features toolbar.
v %
Ed
Step 4. In the Chamfer Property Manager set: Chamfer Parameters 4 ge?!
select Distance distance
Depth 1 @ to .9, Fig. 32 ot
© Yertesx ~
Depth 2 @ tO .6 ™ Equal distance

& [o-s0mm j
click the top edge of the eye screw, Fig. 33 @ |°'6°mm§ =
¥ Select thriugh Faces
Clle OK ﬁ 5 Fig. 34. ™ Keep Features
¥ Tangent propagation
1 Ful preview

Step 5. Roll forward to display the Cut-Sweep. To roll

& Parkial preview

forward, right click Cut-Sweep in the Feature € Nopreview
Manager and click Roll Forward in the menu, Fig. 32
Fig. 35 and Fig. 36.

Fig. 33

P. Material Steel 304.

Step 1. Right click Material 3= in the Feature Man-
ager and click Edit Material.

T
%8, EVE SCREW (Default)

[#-LA] Annotations
§E Material <not specified =
\<§‘ Fraont Plang

»

Step 2. Expand Steel in the material tree and select Steel B uiind
AISI 304. Click Apply and e
Close. % oot
o
Step 3. Save. Use Ctrl-S. :%ﬂ
Roll ko End
Fig. 35

Fig. 34

Fig. 36
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Q. Open Assembly File. e [FlR[e
Step 1. Click File Menu > Open. Select your RAIL CAR ASSEMBLY g - '

N RALL CAR ASSEMELY (DeFault)

file and click OK. []I%I snnottsltions
o] (3] 8 4 18 S B
Step 2. Click BODY RAIL in the Feature Manager and click Open fgf'g“f &

- AL =
B % ( )FRONT AXLE<1>
#-%8 (-) REAR AXLE<1>
-5 () WASHER <1 >
-9 () WASHER <23
IZ
E
[
[

Part @ from the Content toolbar, Fig. 37.

R. Hole Wizard.
Step 1. Click Bottom @ on the Standard Views toolbar (Ctrl-6).

- (-) FRONT WHEEL ASSEMBLY L

7S (-) REAR WHEEL ASSEMBLY <1

]@@ Mates

| MirrorComponent1

Fig. 37

Step 2. Click Wireframe @ on the View toolbar.

Step 3. Zoom in around front axle hole, Fig. 38. To zoom, hold down Shift key an
drag with middle mouse button (wheel). To pan, hold down Ctrl key and
drag with middle mouse button (wheel).

I

Step 4. Click Hole Wizard xﬁg‘: 4| on the Features toolbar.

Step 5. In the Property Manager, on the Type tab set:

under Hole Type
Click Hole , Fig. 39
under Standard: il Ty [ Postions|
select ANSI Metric [Favarte. o V]
under Size: Hole Iype
select .9

W\[j 1 A

under End Condition:
Blind Depth Hole m 1.5

Standard:

st Metric =l
click the Position tab at the top of Tyoe: ~ LN
the Property Manager_ IDrIII sizes ‘ j

Hole Specifications 3

Size:

Step 6. Click to place the hole approximately in [0 =
the center of the body just above the axle r shsmm siing

hOle, Fig. 40. End Condition
(% Ilhl
WE [150mm g
Step 7. Click Point * on the Sketch toolbar to | ‘ - N %
tlll'n Off POlnt tOOl. ™ Mear side courtersink
Fig. 39
Step 8. Grab the point in the drawing and drag to activate the inferenc- Fig. 40

ing line, the dotted line that appears. Move the point to the inferencing line to align point
with the center of the body, Fig. 40. Click OK "iii:'f"{’ in the Point Property Manager.
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Step 9. Scroll down to the rear axle hole, Fig. 41. To scroll hold down i/
Ctrl and press up arrow key.

Step 10. Click Point # | on the Sketch toolbar to turn on Point tool. ( # \

Step 11. Add a point for the rear eye screw. Click to place the hole ap-
proximately in the center of the body just above rear axle hole,
Fig. 41. e N

Step 12. Click Point # | on the Sketch toolbar to turn off Point tool. o N
Step 13. Grab the point in the drawing and drag to activate the inferenc- \
ing line, the dotted line that appears. Move the point to the ] [
inferencing line to align point with the center of the body, Fig. | | | |
41. Click OK V;;} in the Point Property Manager.
Fig. 41
Step 14. Click OK “i’r';:::b in the Hole Wizard Property Manager.
Step 15. Click Shaded With Edges a on the View toolbar, Fig. 42.
Step 16. Save. Use Ctrl-S.
S. Insert Eye Screws into Assembly.
Step 1. Switch back to the ASSEMBLY file. Use Window Menu >
RAIL CAR ASSEMBLY.SLDASM.
Step 2. Hold down middle mouse button (wheel) and drag to rotate :
view as shown in Fig. 43.
=
Insert
Step 3. Click Insert Components | Components| on the Assembly toolbar.
Fig. 42

Step 4. Click Keep Visible == in the
Property Manager.

Step 5. Click Browse in the Property Man-
ager.

Step 6. Select your EYE SCREW file and click
Open.

Step 7. Insert two eye screws approximately where
the eye screws are positioned in Fig. 43. Click

OK J in the Property Manager when done.

SoLibWoRrks 12 EYE SCREW WITH THREADS CO2 RAIL CAR PAGe 15-10



T. Mate: Eye Screws and Body.

Step 1. Zoom in around front eye screw and hole, Fig. 44.
To zoom, hold down Shift key and drag with middle
mouse button (wheel). To pan, hold down Ctrl key
and drag with middle mouse button (wheel).

A
Step 2. Click Mate | M3 | on the Assembly toolbar.

Step 3. Click cylindrical inside face of the hole in body
and cylindrical face of eye screw just above the
threads, Fig. 45.

Step 4. Click Add/Finish Mate # in Mate pop-up
toolbar to add a Concentric mate, Fig. 46.

If the eye screw becomes hidden inside the body,
first close Mate Property Manager. Click the part
in Feature Manager (first eye screw). Then, click
D]

Mave

Move Component [“™"™| on the Assembly toolbar

and drag down in drawing area away from any

part. Do not drag on any part. Click OK ‘i? in
the Property Manager when done with move.

Fig. 45

A
Mat
Step 5. If necessary, click Mate | on the Assembly

toolbar. Click bottom face of the body and
round edge of the eye screw, Fig. 46.

Fig. 47
Step 6. Click Add/Finish Mate J in Mate pop-up S P . R sy (O
toolbar to add a Concentric mate, Fig. 47. T4, frmokatons
_Q Top Plane
N . . . _Q. Right IPlane&
Step 7. Expand the Design Tree (click +) in the top left corner of the drawing % orign

i =+ (F) BODY RAIL<1 >
area, Flg. 48. T () FRONT ARLE<1>
7+ () REAR BxLE<1 >
8 () wasHER <1
8 () wasHER <23
) () FRONT WHEEL ASSE...
J—g {-) REAR WHEEL ASSEM..,

1 : b, . S (-1 EYE SCREW <1
Step 9. Expand EYE SCREW 1 and click Right Plane %32, Fig. 48. PRI
[ Annotations

3= ars1a04

_\<> Front Plane
Step 10. Click Add/Finish Mate 'J in Mate pop-up toolbar to add a Coinci- ﬁ ikl

dent mate. —I-» Crigin
[]—@ Sweepl

. . . % zi:ea:l’erl
Step 11. Click Zoom to Fit Q (F) on the View toolbar. Fig. 48
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Step 8. Click Right Plane &, Fig. 48.

e B e B e B e B e B e B e
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Step 12. Zoom in around rear eye screw and hole, Fig. 49. N
To zoom, hold down Shift key and drag with middle C
mouse button (wheel). To pan, hold down Ctrl key E |
and drag with middle mouse button (wheel).

Step 13. Click cylindrical inside face of the hole in body and
cylindrical face of eye screw, Fig. 50.

Step 14. Click Add/Finish Mate '@ in Mate
pop-up toolbar to add a Concentric
mate, Fig. 51.

If the eye screw becomes hidden inside

the body, first click OK ﬁil'? to close
Mate Property Manager. Click the part
in Feature Manager (second eye screw).
B

Maove

Then, click Move Component | <™=
on the Assembly toolbar and drag down
in drawing area. Do not drag on any
part. If eye screw does not drag out of
the body, check that the eye screw is
selected in the Feature Manager before
you click Move Component.

A

Fig. 51
I
. Mate
Step 15. If necessary, click Mate on the
Assembly toolbar. Click bottom face ﬁ

of the body and round edge of the eye
screw, Fig. 51.

Fig. 52

. o @ . E—‘@ RAIL CAR ASSEMELY (Default)
Step 16. Click Add/Finish Mate in Mate pop-up toolbar to add a Concen- L Annotaticns
. . 2 Front Plane
tric mate, Fig. 52. 3 Top Plane
—Q Right Plane
—I-» Crigin ‘
8 (/) BODY RAIL<1>
8 () FRONT AXLE<1>
8 () REAR AXLE<1>
8 () wasHER <1
B () wasHER <2
7B () FRONT WHEEL ASSE...
7B () REAR WHEEL ASSEM...
% EvE scREW=<1>

. . ~ . E- () E¥E SCREW<2>

Step 19. Expand EYE SCREW 2 and click Right Plane @, Fig. 53. : Mates In RAIL CAWA. .
A | Annatations

I_ vl
Step 20. Click Add/Finish Mate @ in Mate pop-up toolbar to add a Coinci- ﬁ Top lane
dent mate and OK *ﬁ? in the Property Manager when done. [k, orian

[]—@ Sweepl
@ Fillet 1

Step 21. Save. Use Ctrl-S. Fig. 53
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Step 17. Expand the Design Tree (click +) in the top left corner of the drawing i

area, Fig. 53. ;
E
[
[
[

Step 18. Click Right Plane 3z, Fig. 53.




