@.apter 27 Wind Up Car

A. New Component Part.
Step 1.

Step 2.
Step 3.
Step 4.
Step 5.

Step 6.

Step 1.

Step 2.

Open your WIND UP CAR ASSEMBLY file.

Right click Left Body % part in the graphics
area or Feature Manager,and click Isolate on
context toolbar, Fig. 1.

Select Tangency
Selection Tools

Zoom/Pan/Rotate

Click Insert Menu > Component >
New Part.

Recent Commands
Save Selection
Component (LEFT BODY)

Click Front Plane |_T| in the Feature
Manager, Fig. 2.

Make Virtual

Isolate
F? Qonfigu&mponent

u Component Display
Exit Fig. 1
Sketch
Click Exit Sketch on the ® 2 Y
Sketch toolbar. Exit the sketch, but stay in - -
Edit C t ) WIND UP CAR ASSEMBLY (Defa @@ WIND UP CAR ASSEMBLY (Defa
1 Omponen ° 4 Annotations 4 Annotations
‘ [j Front Plane
. oYy . [,j Top Plane D Top Plane
Set document units to Millimeters, Fig. 3. ) Right Plane £ Right Plane
To set units, in the status bar at bottom right %mgin %omin
. . . » @ (f) LEFT BODY<1> » @ (f) LEFT BODY<1>
corner of the display, click Unit System, then G () RIGHT BODY<1> -> B, () RIGHT BODY<1> >
select MMGS (millimeter, gram, second). <G CROSS MEMBER <1> & CrOSS MEMBER<1>
€% CROSS MEMBER<2> @& CROSS MEMBER<2>
& (-) REAR AXLE<1> & (-) REAR AXLE<1>
" L] @G (-) FRONT AXLE<1> @G (1) FRONT AXLE<1>
B' save as. BODY TOP " G (-) GEAR 12T<1> @ (-) GEAR 12T<1>
Clle Flle Menu > Save As. & () PINION<1> & () PINION<1>
<@ RIGHT PINION GUIDE<1> -> & RIGHT PINION GUIDE<1> ->
@G (1) GEAR 12-8T<1> ->? @G (1) GEAR 12-8T<1> ->?
Key-in TOP BODY for the filename and ¢ LEFT PINION GUIDE<1> €% LEFT PINION GUIDE<1>
@ () IDLER<1> @ () IDLER<1>
press ENTER. @@ (-) GEAR IDLER 32-8T<1> ->7 & (-) GEAR IDLER 32-8T<1> ->7
&9 (-) IDLER SPACER<1> @ () IDLER SPACER<1>
(G SPRING AXLE<1> (G SPRING AXLE<1>
C- BOdy. @ SPRING<1> @ SPRING<1>
& pAWL<1> & pAWL<1>
s (@ (-) GEAR PAWL 22T<1> @ (-) GEAR PAWL 22T<1>
Mo
Extemnal G KEY<1> G KEY<1>

Step 1.

Step 2.

v

% () WHEEL ASSEMBLY<1>
(@ (-) WHEEL ASSEMBLY<2>
& TOP BODY<1>

Confirm No External References | References > @ () WHEEL ASSEMBLY<1>
» (@ () WHEEL ASSEMBLY<2>

on the Sketch toolbar should not be on (but- » [ Part1AWIND UP CAR ASSE

v

4

ton should not be depressed). D Ly NS " B Mates in WIND P CAR 4

Fig 2 4 Annotatlons

° :iMateriJ Sx
. D Front —
Expand Top BOdy % part m the MKS (meter, kilogram, second) Top Pl L{@ ‘T’ Q
Feature Manager Clle Ri [’ht Plane CGS (centimeter, gram, second) EM
Origin
MMGS (milli g X d
[ ] and click Sketch [i on con- oS (millmeter, ram, seconc) Fig. 4
IPS (inch, pound, second)
text toolbar, Fig. 4.
—  Edit Document Units...

2% ‘

Editing Part PS - g
Fig. 3 ~
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Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Click Normal To ,J;.. on the Standard Views toolbar. (Ctrl-8)

©

Click Convert Entities |°™="| on the Sketch toolbar.

Entities

-

In the Convert Entities Property Manager:
under Entities to Convert, Fig. §
click outer cylindrical edge of both wheel wells, top edge of

v X H

Entities to Convert

Edge<1>@LEFT BODY-1
Edge<2>@LEFT BODY-1
Edge<3>@LEFT BODY-1
Edge<4> @LEFT BODY-1
Edge<5>@LEFT BODY-1
Edge<6>@LEFT BODY-1

Edge<7> @LEFT BODY-1

[Jselect chain

[Jinner loops one by one

body and 4 edges of rear cross member slot (4), Fig. 6 e
click OK %" . - . Fig.5
Hide Left X — K —
Body {5 //
part. To ([ /) \

hide, position |
cursor over

thebodyin  \\ - ~ /) , @

graphics area
and press Tab
key. Shift-Tab to
show.

Click Style

Spline 'SE\HP
in the Spline
flyout m "
on the Sketch
toolbar.

Sketch a 3 con-

trol vertex point Spline, 107
Fig. 7. Press Escape to \ 80

end spline. <

@ Convert Entities @

A

Click Smart
Dimension

&

Smart
Dimension

- (S)
on the Sketch
toolbar.

Add dimen-
sions, Fig. 8.

Fig. 8

18.6-

62.7

O
U
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ok
Step 11. Click Trim Entities | :p1.. | (S) on the Sketch toolbar.

-

Step 12. In the Trim Property Manger:

select Trim to closest  ° I_ , Fig. 9

Trim inside segments of both converted circles to arc and arc under
spline, Fig. 10. Click segments to trim.

Results shown in Fig. 11.

% Trim
v

Message
Options

)T: Power trim

| Corner

j‘?":, Trim away inside

OH" Trim away outside
Irim to closest
Keep trimmed ent&.s

construction geometry

Click OK %" when done. e
107 Fig. 9
| 80
./' ' = =
7
62.7
Before
Trim % m
Fig. 10
107
| 80
ST 18.6—
62.7

( Fig. 11
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C

Step 13. Click Offset Entities | °'™* | on the Sketch toolbar.

Entities

Step 14. In the Offset Entities Property Manager set:

D. Catch.

Step 1.

under Parameters, Fig. 12

Distance {? 2

click edge of body, Fig. 13
check Reverse (offset should be inside)
check Select chain

check Cap ends Lines 107
click OK % . | 80

@ Offset Entities
v X *H

Parameters

0 s v
[ Add dimet¥sions

Beverseﬁ
Select chai ‘
[ Bi-directional

Cap ends
O Arcs

@ Lines
Construction b&try:

[[] Base geometry
[J offset geometry

Fig. 12

@

A

~
~.

Zoom in on
the Cross
Member
converted
entities,
Fig. 14.

18.6—

62.7

62

Zoom
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Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Click Centerline | .+
in the Line flyout

n/: ™ | on the Sketch

toolbar.

Sketch a vertical
construction line
up from top curve
of converted Cross

o

[ ]

Member to top arc of
body, Fig. 15.

&

Smart
pimension | (S) on the Sketch toolbar.

-

Add dimension, Fig. 16.

C
Click Offset Entities | ©ffset | on the

Sketch toolbar. e

In Offset Entities Property Manager:
under Parameters, Fig. 17

Distance & 2

click converted Cross
Member entities, Fig. 18
click Select chain

-

Click Smart Dimension Fig. 15

@ Offset Entities @

- x B
Parameters
G 2.00mm s ~

[v] Add dimerisions

[ Reverse

Select ch

[ Bi-directional
Cap ends

Arcs

Lines
Construction geometry:

[[] Base geometry
[J offset geometry

Fig. 17

uncheck Reverse (offset should be outside)
click Keep Visible ™ and OK % .

Step 8. In the Offset Entities Property Manager set:

under Parameters, Fig. 19

Distance & 1

click centerline, Fig. 20
check Bi-directional
uncheck Cap ends

click OK %" and click Cancel x

A

@ Offset Entities @

v x|[#]

Parameters

G 1.00mm :
e

Add dimer®ions

Reverseﬁ
Select chai

Bi-directional
[Jcap ends

Arcs ‘

Lines
Construction geometry:
[[] Base geometry
[J Offset geometry

Fig. 19

~

[ ]

Fig. 16

~—14.2—

Fig. 20
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E % Trim @
Step 9. Click Trim Entities Entitis (S) on the Sketch toolbar. : -
Options ~
Step 10. In the Trim Property Manger: ] power trim
select Trim to closest | ® |— , Fig. 21 ;F_ fmwyd
Trim the 6 segments to trim offset lines back to arcs, Fig. 22. o i avay e
Trim outside tiny segments first. 5 rim o closest
Results shown in Fig. 23. fiﬁ?ﬂﬁ?ﬁiﬁﬁﬁ%s
Click OK R
when done. :\\ :\\ Fig. 21
Before (], m\
Step 11. Click Circle @ (S Trim_ Trim_
on the Sketch toolbar. 14.2 1 14.2 1
. HF
Step 12. Sketch two concentric 2 2
circles at bottom right 1 g
of the Cross Member 7
converted entities, one
tangent & to con-
verted arc the second
circle tangent & to
offset arc, Fig. 24.
Step 13. Click Smart Dimension Fig. 22 Fig. 23
&
pimmertt 1 (S) on the Sketch toolbar.
IMension
Step 14. Add dimensions, Fig. 25.
2 ]
62.7 62.7
14.2 14.2
1 1
HE1 HF
2 2
8.6
22.2
Fig. 24 Fig. 25
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Step 15. Click Line :/: (L) on the Sketch toolbar.

Step 16. Sketch 3 lines across the offset catch and circle. Line at catch is horizontal, line across
circles is vertical. Other line across catch is at angle coincident [l with centerpoint of

arc, Fig. 26. 9 2
Step 17. Click Smart i\ i\
Dimension \\ \

-~ q

Dinﬁ:‘::fm 14.2 14.2
) I I

on the Sketch 2 2

toolbar. | |

Step 18. Add dimen-
sions 6.7 and
80.5°, Fig. 27.
To dimension
angle to imagi-
nary line, click
line and bottom
endpoint of line.
Then, click hori-

zontal crosshair < and place dimension.

22.2 |
Fig. 26 7 Fig. 27

Step 19. Click Zoom to Fit | #=*| (F) on the View toolbar.

Pl
Step 20. Click Centerline | +* |in the Line flyout /: ™| on the Sketch toolbar.

Step 21. Sketch horizontal construc-
tion line between centerpoint
of front wheel well arc and 107

Origin and vertical T 18.6—
centerline up from mid- '
point\h\\ of horizontal
centerline, Fig. 28.
Hover over arc

62.7

to display 14.12
arc cen- 2 1
terpoint. i -

X % *

Fig. 28
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E. Mirror Catch.
Step 1. Click Mirror Entities ‘[H'ﬂ Mirror Entities | on the Sketch toolbar.

Step 2. In the Mirror Property Manager:
under Entities to mirror, Fig. 29

drag selection to right to select, converted cross member entities,

circles and vertical lines, Fig. 30
under Mirror about

click in the box

click vertical centerline

[F‘H] Mirror @
v X H
Message v
Options A
Entities to mirror:
L] | Arc20 A
i

Arc21
Arc22
Arc23
Arc24
Arc25
Line5 v

M Copy

Mirror about:

QEJI!EEP

107 ’
| 80
62.7
Drag | §1
selection | 4‘12. \
to right 2— I
: g N j/
N\ s7f 0 0Ny
! 84
1 | _F
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F. Extrude.

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

@l

Step 2. Click Extruded Boss/Base | extruded | on the Features toolbar.

Boss/Base

Step 3. In the Boss-Extrude Property Manager set:
under Direction 1, Fig. 32
End Condition Mid Plane

Depth $ 37

under Selected Contours
click in Selected contours box
click the 11 contours, Fig. 33
uncheck Thin Feature

click OK s .

Step4. Save [ (Ctr1-s).

éﬂ Boss-Extrude @

v X ®

From A
Sketch Plane v

Direction 1 ~

Mid P\anes b4
e
£ [37.00mm ‘

Draft outward

Ay 4

[ Thin Feature v

Selected Cnntours A

0 Sketch2-Region<1>@TOP BOL
Sketch2-Region <2>@TOP BOL
Sketch2-Region <3>@TOP BOL
Sketch2-Region <4>@TOP BOL
[
[
[

Sketch2-Region <5>@TOP BO!I
Sketch2-Region<6>@TOP BO!
Sketch2-Region<7>@TOP BO!
Sketch2-Region <8>@TOP BOL
Sketch2-Region<9>@TOP BOL
Sketch2-Region<10>@TOP BC

Sketch2-Region<11>@TOP B

Fig. 32

107

18.6—

Fig. 34
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G. Fillets.
Step 1. Click Isometric a on the Standard Views toolbar. (Ctrl-7)

N~
Step 2. Click Fillet |Filst| on the Features toolbar.

-

Step 3. In the Fillet Property Manager set:
select FilletXpert, Fig. 35

Radius K 1

click edges at catches (12), Fig. 36
click OK % .

Step4. Save [ (Ctr1-S).

v X 9
Add |Change | Corner s

@ FilletXpert @

Items To Fillet

Edge<6>@TOP BODY-1 A
Edge<7>@TOP BODY-1
Edge<8>@TOP BODY-1
Edge<9>@TOP BODY-1
Edge<10>@TOP BODY-1
Edge<11>@TOP BODY-1

Show selection toolbar

K 1.00mm v :
Apply

A

Options
Select through faces
Tangent prepagation
(@ Full preview
(O Partial preview

(O No preview

Fig. 35
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H. Copy Appearance.
Step 1.
Step 3.

Step 4.
Step 5.

Step 6.

B
. . Edit .
Click Edit Component | component | on the Features toolbar to exit.

Click Left Body part and click Copy Appearance on the context toolbar, Fig. 38.

Click Top Body part and click Paste Appearance on the context toolbar, Fig. 39.

In the appearance Target palette click Part %, Fig. 40.

3769\@ ITQNE

save [ (Ctr1-s).

SOLIDWORKS 21 Tor Bopoy WIND UP CAR PAGe 27-11



