%i apter 16 Wind Up Car / — \
Spring

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

Step 2. Click Right Plane |E| in the Feature Manager and click
e
Sketch || on the context toolbar, Fig. 1.

ElR|¢[&]

_?
(% Part1 (Default)
4 Annotations

Step 3. Click Circle @ (S) on the Sketch toolbar. |j ::m”al(mt e
[ }
[ Right Plane

Step 4. Sketch circle starting at the Origin L, Fig. 2. L O”g'ln?ig 1
»13
&
Step 5. Click Smart Dimension | ;. | (S) on the Sketch toolbar.
Step 6. Dimension diameter 13, Fig. 2.
Step 7. Click Insert Menu > Curve > Helix/Spiral.
Step 8. In the Helix/Spiral Property Manager set:
under Defined By, Fig. 3 Y . e
select Spiral v % ’ 18-
under Parameters S———" -
PitCh: 5 Spira; ~
Revolutions: 4.547 S .
Start angle 180 s
select Clockwise mm“?l v ®13
click OK # . Fevtons )
B. Save as "SPRING". i, | /
Step 1. Clle Flle Mel’lu > SaVe AS. Oc:ucn::lrs:lockwise
Fig. 3
Step 2. Key-in SPRING for the filename and press ENTER.
Fig. 4
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C. Sweep Sketch 1 Spiral.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Click Right Plane |E| in the Feature Manager and click Sketch

on the context toolbar, Fig. 5.

©

Click Convert Entities |c°""

Entities

-

on the Sketch toolbar.

In the Convert Entities Property Manager:
under Entities to Convert, Fig. 6
click spiral, Fig. 7

click OK % .

Click Circle | (=}

Sketch toolbar.

(S) on the

Sketch circle starting at the

L

Origin , Fig. 8.

==

Click Centerline

+

o

n/ ™| on the Sketch toolbar.

G B RB|[o[&]
7

{8 SPRING (Default)
L4 Annotations

§5 Material <not specified>
-

|*| Fro t @ ﬁ) cL
[ | To

[T Right Prane

L Qrigin

» 12 Helix/Spirall

@ Convert Entities @
A
Entities to Convert ~
D5E|Ed: chain
|:| Inner loops one by one
Select all inner loops
.
Fig. 6

# | in the Line flyout

Sketch construction line from Origin Lat
angle out to circle, Fig. 9.
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Fig. 9

Fig. 5

Fig. 7

Fig. 8
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Step 8. Click Smart Dimension

Step 9.

Step 10.

Step 11.

Step 12.

Step 13.

Step 14.

Step 15.

Sketch toolbar.

Dimension diameter 12 and angle 35, Fig. 10.

o

Smart
Dim:l:sinn (S) on the

-

To dimension angle to imaginary line, click

construction line and Origin , then click
the bottom vertical crosshair and place
dimension.

Click Tangent Arc _:) in the Arc flyout

Sketch a tangent arc from converted spiral
endpoint to endpoint of construction line at

circle, Fig. 11.

Right click graphics area and click Select %

£~ on the Sketch toolbar.

from menu to unselect Arc tool.

Click circle and click Construction Geom-

ot

etry || += ;| on the context toolbar, Fig. 12.

Click Exit Sketch

Exit
Sketch

toolbar.

-

save [= (Ctr1-s).

SOLIDWORKS 21

on the Sketch

D12

£
35°

Fig. 10

Fig. 11

&

FRimALR Y &L @
~

D12

Fig. 12
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D. Sweep Sketch 2 Rectangle.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Click Isometric

Ne

on the Standard Views toolbar. (Ctrl-7)

Click Top Plane |E| in the Feature Manager and click Sketch
the context toolbar, Fig. 13.

Click Corner Rectangle D in the Rectangle flyout D v

Sketch toolbar.

Sketch rectangle, Fig. 14.

Right click graphics area and click Select I:} from menu
to unselect Rectangle tool.

Ctrl click midpoint of right edge of rectangle and
arc in Sketch2 to select both. Release Ctrl key and

click Make Pierce

& on the context toolbar,

Fig. 15. Make Pierce adds a Pierce relation be-

tween sketch and path sketch.

&

Smart

Click Smart Dimension | ;... | (S) on the

Sketch toolbar.

-

Dimension rectangle 2 by 9.5, Fig. 16.

SOLIDWORKS 21 SPRING

Fig. 15

G E B¢ @]
¥
%) SPRING (Default)
L3 Annotatlon;
SME e e L
ﬁ on [ ol =
[ Top Plane
| | Right Plane
I_,Ongin
I3 Helix/Spirall
on the [ sketch2
Fig. 13
4&
Fig. 14

Fig. 16
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E. Sweep.
Click Features | Features | on the Command Manager toolbar.

Step 1.

Step 2.

Step 3.

Step 4.

Click Swept Boss/Base ‘@ swept Boss/Base | on the

Features toolbar.

In the Swept Boss/Base Property Manager:
under Profile and Path, Fig. 17

Profile

Path {__ click Sketch2

0 click Sketch3, Fig. 18

)

click Bidirectional ==

click OK s .

Hide Spiral. To hide, click
Helix graphics area or in Fea-
ture Manager and click Hide

| on context toolbar, Fig. 19.

F. Extrude Spring Hub.
Click Right Plane |:| in the
Feature Manager and click

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Sketch [\ | on the context

toolbar, Fig. 20.

Click Normal To f.‘-[""

on the

Standard Views toolbar.

(Ctrl-8)

Click Polygon {E}

@ Sweep @
v X

Profile and Path ~
(®) Sketch Profile
O Circular Profile

c @%:

Options hd

Fig. 17

G E[R[¢[&]
¥

% SPRING (Defautt)
3 Annotations
3 Solid Bodies(1)

o—
25 Material <not specified>

|i;:| Fro t & ﬁ <L-
[l 1o s
[T Right Plane

I_,Origin

v = Helix/Spiral1

4 @ Sweepl

Fig. 20

on Sketch toolbar.

Confirm 6 sides @ and sketch polygon

starting at the Origin

Right click ﬁaphics area and

click Select
select Polygon tool.

, Fig. 21.

from menu to un-

Fig. 21
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Step 6. Click segment of polygon and click Make Hori-
zontal |=—| on the context toolbar, Fig. 22.

Step 7. Click Circle @ (S) on the Sketch toolbar.

Step 8. Sketch circle starting at Origin L, Fig. 23.

&

Step 9. Click Smart Dimension | .70 | (S) on the
Sketch toolbar. v

Step 10. Dimension diameter 14 and 10.3 across cor-
ners, Fig. 24.

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

Step 12. Click Features | Features | on the Command
Manager toolbar. \

' Ll

Step 13. Click Extruded Boss/Base Bded | on the Fea-
tures toolbar. '

Step 14. In the Property Manager set:

under Direction 1, Fig. 25
Depth @ 9.5 .
click OK .

ﬁﬂ Boss-Extrude @

v X ®

7 g

Lo Q.SDmm‘
Merge reYult

[

Draft outward

Fig. 25

Fig. 26

\

Fig. 23

Fig. 24
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G. Extrude Idler Hub. G| BR[| &)

Step 1. Click Right Plane |i| in the Feature Manager and click Sketch g}[_ g SPRING (Defaut)
on the context toolbar, Fig. 27. v [&) Annotations

v Solid Bodies(1)
§E Material <not specified>

|E| Frof| 3— o (= 1
[l TDJ ‘—"‘O .

Step 2. Click Normal To -J-"-

on the Standard Views [{_l. Zigh_tplané
toolbar. (Ctrl-8) = H;?:SW”
L3 & Sweepl

k @ Boss-Extrudel

Fig. 27

Step 3. Click Center-
line nﬂ“ in
the Line flyout

n/ " |on the

Sketch toolbar.

Step 4. Sketch two lines
out to right from

Origin L__, one horizontal
the othe at angle, Fig. 28.

Step 5. Click Circle Gj' (S) on the
Sketch toolbar.

Step 6. Sketch two circle at right
endpoint of angled centerline,
Fig. 29.

Step 7. Click Smart Dimension

&

Smart

Dimension Fig. 29
- (S) on the Sketch

toolbar.
Step 8. Add dimensions, Fig. 30. \
I

Fig. 30
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Step 9. Click Isometric @ on the Standard Views toolbar. (Ctrl-7)

Step 10. Click Features | Features | on the Command Manager toolbar.

s
Step 11. Click Extruded Boss/Base | Edruded | on the Features toolbar.

Eoss/Base

Step 12. In the Property Manager set:
under Direction 1, Fig. 31

Depth @ 14°5 @ Boss-Extrude @
click OK % . v xX®

From (5]

Step 13. Save (Ctl'l-S), Sketch Plane o

Direction 1 Eal

’ :l

o 14.50mm~ s
[ Merge res¥it

Draft outward

Fig. 31
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H. Fillet Edges.
@

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

-

Step 2. In the Fillet Property Manager set:
select FilletXpert, Fig. 33

Radius [}( 15

click inside edge at Sweep
and Extrude2 (Idler
hub), Fig. 34

click Apply

Radius (% 20,
Fig. 35
click outside edge at

Sweep and Extrude2,

Fig. 36 \ \

click OK »# .

Step 3. Save [ (Ctr1-s).

Fig. 34

Fig. 36

@ FilletXpert ®
v X

ltems To Fillet Ea

Show selection toolbar

Apply

Options Bl
[+] Select through faces
M Tangent propagation
® Full preview

(O) Partial preview

O Mo preview
Fig. 33
@ FilletXpert ®
v X 5
Ade
Items To Fillet Ll

Show selection toolbar

R (moom ]

Options Bl
[+] select through faces
M Tangent propagation
(®) Full preview
O Partial preview

O Mo preview

Fig. 35
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I. Mate Reference.

‘m] Mate Reference @
Step 1. Click Reference Geometry v X
.E:l Reference Name L
Reference
G| on the Features toolbar S———
and Mate Reference from menu. 2 ||:|F.-,ce 1 ~
Step 2. In the Mate Reference Manager: 2
under Primary Reference Secondary Reference Entity
Entity, Fig. 37 el |
rotate view and click Q
cylindrical face, Fig. 38 2
Cllck OK 'f . Tertiary Reference Entity
2 I:
Deaut v
J. Appearance. ?
Fig. 38 .
Step 1. Click part, click Appearance Callout on & Fig. 37
the context toolbar and click SPRING...
@, Fig. 39.
Step 2. In the Appearances Task pane,
expand Plastic, click High Click
Gloss and in the lower pane @ sPRING ~—p z:f't
select white high gloss plastic, | 2K Remove A ar
Fig. 40. @ white high gloss plastic (@
v X~
Step 3. In the Appearances Property B oo
Manager set: Color/Image
set RGB values, Fig. 41 Selected Geometry ~
R 255 @ SPRING.SLDPRT
G 251 %
B 191 0]
click OK W ®
Step 4. Save ﬁ ® - -@ 2 1 color A
(Ctrl-s). v e Appearances(color) 2 |£“|
v %%stic |standa|d V|
High Gloss +
I Megdium G|o;§
@ Low Gloss =
% Soft Touch
= Tevtured ’ -4 I
[ | E&
[ 1E
white high gloss plas hc . \:& =
P—
Fig. 40 Fig. 41
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