[/\Fhapter 14 Rail Car Form
Eye Screw

A. New Metric Document.
Step 1. Confirm new document and units are mm, Fig. 1.

VRA @ (unsaved) [O)

A -ﬁ[- Document Settings
Q Units: mm

> BW Mamed ‘\.-fi&ws»s

the Sketch area of toolbar and click Front plane l R in canvas. D M orgn

. Fig. 1
\ L]

Step 2. On the Solid tab _SPLID ¢lick Create Menu > Arc > Center Point Arc C -

B. Sweep Path Sketch. o
Step 1. On the Solid tab SULID click Create Sketch |L7 | in

Step 3. Sketch a slightly open arc starting from the Origin , Fig. 2.
To sketch the arc, click the Origin to place the center of the arc.
Start the first arc endpoint directly above the Origin, then swing
the arc to the right around counterclockwise. Click to place the S
second endpoint leaving a gap between endpoints.

Origin

Step 4. Click Line .—.) (L) on the toolbar.

Fig. 2
Step 5. Sketch vertical line up from arc endpoint that is directly above Origin, Fig. 3. &

Step 6. Click Coincident | in the Constraints area of toolbar and click vertical line and Origin
, Fig. 4.

Step 7. Click Dimension
(D) on the toolbar.

Step 8. Add dimensions, Fig. 5.
To dimension angle be- 6.7
tween the two arc end-
points, click arc end-

point, Origin and
other arc endpoint. 13°
Move the cursor and
click to place
dimen-

sion.

Key in

13 and AR AN
press

ENTER.

LN

Fig. 3 Fig. 4 Fig. 5
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Step 9. Click Fit I@(F@ on the Navigation Bar.

Step 10. Click Fillet| in the Modify area of toolbar.

Step 11. Click intersection point of line and arc, Fig. 6
Key-in 1.5
Press ENTER to complete the command.

Step 12. Click Finish Sketch 0 on the toolbar.

C. Saveas "ECLIP".
Step 1. Click File Menu > Save.

Step 2. In the Save dialog box:
Key-in EYE SCREW for filename
click Save.

D. Profile Plane.

&
-
Step 1. Click Home @ (Isometric) on View Cube .

Step 2. On the Solid tab SOLID click Construct Menu > Plane Along
Path ,ﬁ'ﬂ’l.

Step 3. In the Plane Along Path panel set, Fig. 7
Click top of path line, Fig. 8 f\
click OK.

Fig. 8

Fig. 6

@ PLANEALONG PATH

Path k 1 zelected W

Tangent Chain @
Distance Type Proportional -

Distance 1.00 -

[i ] oK Cancel

Fig. 7
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E. Profile Sketch.

Step 1. On the Solid tab_SOLID click Create Sketch |, in the Sketch

area of toolbar and click Plane1 = in canvas, Fig. 0.

Step 2. Click Center Diameter Circle @ (C) in the Create area of
toolbar.
Step 3. Sketch cirele at Origin , Fig. 10.
Step 4. Click Dimension (D) on the toolbar.
Step 5. Dimension circle di- 1.4
ameter 1.4, Fig. 10.
Origin
Step 6. Click Finish Sketch /\
e on the toolbar. U
Fig. 10
F. Sweep. &
F
Step 1. On the Solid tab SOLID  click Create Menu > Sweep .
Step 2. In the Sweep panel: : ::w
Type Single Path, Fig. 11 G «—Profile
Profile click circle, Fig. 12 path
Path click Path button and click path Fnan seecton
Orientation Perpendicular e
Operation New Body :“:M
Click OK. -
Step 3. Save. Ctrl-S and press ENTER. opera
. [i]

Fig. 12

Fig. 9

0= Single Path ‘
X
k 1 selected s

(<]
1.00

1.00

0.0 deg

0.0 deg

"/, Perpendicular

E’ﬁ New Budy‘s

OK

Fig. 11
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G. Threads.

Step 1. On the Solid tab SOLID click Create Menu > Thread %
| @ THREAD e
Step 2. In the Threads panel, Fig. 13 Faces x~
Faces click cylinder face of Eye Screw, Fig. 14 Modeled @)
check Modeled Full Len... Cl~
uncheck Full Length Offst  [08mm .
Offset .8 Length  [5.49 mm‘ .
Thread Type GOST self-tapping Screw Thread ... GOST Self-tapping Screw Tr... =
Click OK. ~

Size 1.5 mm -
Designa... ST1.5x0.5 -
Step 3. Save. Ctrl-S and press ENTER.

Class &g -

Direction ~ Right hand -

H. Revolve Cut.
Step 1. On the Solid tab SOLID click Cre-

ate Sketch | './_ll_ in the Sketch area

Rememt... [

9 OK Cancel

of toolbar and click Front plane Fig. 13
-
| B in canvas. o
N ——
~ ; —)
Step 2. Click Line ) (L) on the toolbar.
Step 3. Sketch 3 lines. Start from the Origin Fig. 14
, sketch line up vertically to top
of threads, then out to right horizontally and vertical line
back down, Fig. 15.
Step 4. Click Create Menu > Arc > Three Point Arc ‘,f'f".
Step 5. Sketch arc between left
endpoint of horizontal
line and bottom end-
point of vertical line, A
Fig. 16.

b

rigin

d
Fig. 16 Fig. 15

FusioNn 360 V2 EveScrew RAIL CARFORM PAGE 14-4



Step 6. Click Dimension (D) in the sketch area of
toolbar.

Step 7. Add dimensions, Fig. 17.

—
Step 8. On the Solid tab = click Revolve (.

Step 9. In the Revolve panel set, Fig. 18
Profile Fusion selects Profile
Axis click centerline, Fig. 19

Direction One Side

Operation Cut
click OK.

Step 10. Save. Ctrl-S and press ENTER.

@ REVOLVE

Profile [51selected X

Axis b 1 zelected ‘

Type 7 Angle

Angle 350.0 deg -
Direction E One Side T
Operation E Cut b

P Objects To Cut

[} oK Cancel

Fig. 18

Fig. 17

Axis

Fig. 19
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I. Fillet Edge. .

<
Step 1. Click Home {;} (Isometric) on View Cube %ﬂ

X

Step 2. On the Solid tab w click Fillet D (F) in the Modify area of toolbar.
Step 3. In the Fillet panel set, Fig. 20 —
click edge at bottom end of

Type [ Fillet -

sweep, Fig. 21 — S
Radius .2 + x
Clle OK' Radius Type D Constant Radius -
Edges/Faces/Features
Tangent Chain
Corner Type @ Rolling Ball b
[i ] oK Cancel
Fig. 20
@ PHYSICAL MATERIAL
¥ In This Design
e
¥ Library
Fig' 21 Library Fusion 350 Material Library A
J. Material Stainless Steel. e
i SOLID i : ical | Mces
Step 1.  On the Solid tab click Modify Menu > Physical S i
Material. il Wetal

b

Step 2. In the Physical Material Panel:

. | steel ATST 1080 421 AUST

under Library, Fig. 22.
expand Metal O steel AISI 1522 289 HR
scroll down to
Steel AISI 1522 304 HR ) —
and drag onto the body. ~

Close panel. (O steel AISI 1541 362QT

Step 3. Save. Ctrl-S and press O st=c aist 156123410
ENTER.

(O Stecl AIST 4130 255 QT

(O stecl AlsT 4130 365 QT

ol ool

[i] Close

Fig. 22

Fig. 23
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K. Open Body Rail Form File and Roll Timeline Back.

Step 1. Open your BODY RAIL FORM file.
[_i*' Create Selection Set
Step 2. In the Timeline at the bottom of the canvas, right Rename
click Ground2 .53'& feature (second Ground) and W
click Roll History Marker Here, Fig. 24. . 2
MaeP P DB EOSHIOEOSDDm L1505 %o o oo MM K o
&
Fig. 24
Step 3. Click Bottom View “****  on View Cube.
. .. . Visual Style P Shaded Ciri+4
Step 4. Switch Visible Style to Wireframe (Ctrl-7). To Hesh Display b chased win ficen Ecges Cires
switch to Wireframe, click the Display Settings Environment P| @ Shaded with Visible Edges Only  Cirle8
pull-down in the Navigation Bar at the bottom | o~ . S
of the canvas and select Visual Style > Wire- Camera | Wireframe with Visible Edges Only Cirkeg
frame, Fig. 25 Ground Plane Offset
El Enter Full Screen
= g QG- B2 B
L. Hole Wizard Sketch. - Fig. 25
Step 1. On the Solid tab SOLID
click Create Sketch | ':’_ll_ To ' T_'_“
. . P
in the toolbar and click Top Plane™>
plane in canvas, Fig. 26. ‘
|
Step 2. Click Create Menu > Point
—h—
1
Step 3. Click to place Points in the
center of Body forward of 8 X "%
Front Axle and forward of > >
Rear Axle, Fig. 27.
Step 4. Press EIXCAPE to unselect 2 Ctrl click
Point™}~ tool. rear midpoint
and
both Points
Step 5. Ctrl click midpoint of rear y
edge of Body and both g 777
Points to select all three.
Release Ctrl and click Hori-
zontal/Vertical i in the '\
Constraints area of toolbar, 5
Fig. 28.
i = S

Fig. 26

Fig. 27 Fig. 28
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Step 6. Click Dimension (D) on the toolbar.

Step 7. Dimensions Points to midpoint of rear edge, Fig. 29.

Step 8. Click Finish Sketch o on the toolbar.

Step 9. Save. Ctrl-S and press ENTER.

M. Eye Screw Hole 1.

7

Step 1. Click Right View on View Cube  riaHr .
. 215

Step 2. On the Solid tab _SOLID ¢lick Hole - (H) in the Create area of
toolbar.

Step 3. In the Hole panel set, Fig. 10

Sketch Points click forward most Point, Fig. 11 —efl | |
Extents Distance :

Click Flip Direction 'i:-??' 48

Hole Depth 3 @ﬁ%ﬁ,
Hole Diameter .9 Fi ?“'2 0
click OK. &

@ HOLE
Placement FJ

Sketch Points  ELSRIECEERE %

¥ Shape Settings

Extents H Distance - H
Hole Type z z
Hole Tap Type m ﬂ E E

Drill Point ]

‘ Bmm‘ -

Fig. 31

118.0 deg -

|4—b| — 0.5 mm s -

P Objects To Cut

[i] oK Cancel

Fig. 30
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N. Eye Screw Hole 2.

«« BROWSER

4 © PECDTIGETIIN ©

Step 1. Expand Sketches in the Browser, Show &) Sketché6 (holes

sketch), Fig. 32.

Step 2. Click Hole (H) in the toolbar.

Step 3. In the Hole panel set, Fig. 33
Sketch Points click rear Point, Fig. 34

Flip Direction 'E-??' should be selected
Hole Depth 5

Hole Diameter .9

click OK.

?O
40

7 Fig. 34

8]

«« BROWSER e

. 4 o FEEDTIRTIIE ©
Step 4. In the Browser, Hide D £ Docunent setings

ED Sketch6, Fig.35. b i oresvews

Bl Origin

Step 5. Save. Ctrl-S and press D © M ooes
ENTER. 4 © §ll Sketches

4 sketeht

v

4 sketch2
|_g Sketchd
i} Sketche
Sketchs

L Sketchs
© onstruction

b
D (& BLANK V1
D (& carsoDY:1

<]

@ HOLE

h TP

G

-l:l- Document Settings

Bl Named Views
Bl Origin

© @l GBodies

© @l Skstches

guk

Sketch1
Sketch2
Sketchd
Sketch4
Sketchs
Sketché

N
@ gl Wonstruction

(8 BLANK WV
© (& carBODY:1

Fig. 32

Placement FJ

Sketch Points & 1 selected BB

¥ Shape Settings

Extents

Hole Type

Hole Tap Type

Drrill Parint

H Distance

Wxx
Wuezx

L1

P Objects To Cut

Fig. 36

[

Fig. 33

4.1 mm‘

118.0 deg

0.50 mm‘

OK

-H~

Cancel
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O. Roll Timeline to End.
Step 1. In the Timeline click Move to End "I, Fig. 37.

Me b s CHPOSHAGSOSO0mDIH %SO
Fig. 37
Step 2. Switch Visible Style to Shaded with visible Edges | """ : o
Only (Ctrl-6). To switch to Wireframe, click the Environment | P — ﬂhﬁ
Display Settings pull-down in the Navigation ::st - : @ wieframe N7
2ct Visibl Wireframe with Hidden Edges Cirl+&
Bar at the bottom of the canvas and select Visual Camera b Wirefame wih Viebie £ djes oy i
Style > Shaded with visible Edges Only, Fig. 38. | oroun pencorrset
@ Enter Full Screen
Step 1. Click bottom left corner on View €5 ¢ & &- EHE-&-
i Fig. 38

Cube DE? to rotate to bottom view.

P. Insert FrontE _e_Screw and Add Joint.
Step 1. Open Data Pane] mmm

[T 1)
Step 2. Drag Eye Screw é\
from Data Panel
onto the canvas,
Fig. 39.

Step 3. Zoom in on the Eye
Screw and front Eye Screw
Hole in Body.
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Step 4. On the Solid tab w click Joint G]Q (J) in the Assembly area of toolbar.

Step 5. Click cylindrical edge at end of sweep on the Eye Screw for Joint Origin@ and
edge of front eye screw hole in Body for Joint Origin@, Fig. 40.

Step 6. In the Joint panel set:
under Motion, Fig. 41

Type Ridgid s

click OK.
7

@ JOINT

¥ Components
Component1 Q 1 selected X
Component2 % 1 selected X

w Alignment
Angle 0.0 deg -
Offzet X 0.00 mm -
Offset v 0.00 mm -
Offzet Z 0.00 mm -

Flip .

v Motion Fig. 40
Type kd Rigid -
Animate > ‘

[i ] oK Cancel
Fig. 41

Fig. 42
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Q. Insert Rear Eye Screw and Add Joint.

Step 1.

Step 2.

Step 3.

Panel 55, ®

OpenData o, %

] A
Drag Eye "
Screw from Data
Panel onto the can-
vas, Fig. 43.
Use the Y Manipulator*

to drag Eye Screw just past rear
of Body, Fig. 44.
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Step 4. Zoom in
on the Eye
Screw and
rear Eye
Screw Hole in
Body.

Step 5. Click Joint

(8 @y in

toolbar.

Step 6. Click cylin-
drical edge
at end of
sweep on the
Eye Screw
for Joint

Origin
and edge of rear eye
screw hole in Body for

Joint Origin@, Fig. 45.

Step 7. In the Joint panel set:
under Motion
Type Ridgid &)
click OK.

Step 8. Save. Ctrl-S
and press EN-
TER.
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