hapter 1 Solar Car
2 Chassis

A. New Part.
Step 1. Click File Menu > New.

Step 2. Click Part from the list and click OK, Fig. 1.

Cske
B. Sketch Chassis:
Step 1. Click Right Plane %5 in the Feature Manager and click

Sketch E from the Content toolbar, Fig. 2.

Help

Step 2. Click Rectangle 1| (S) on the Sketch toolbar.

Step 3. Draw a rectangle starting at the Origin ‘ , Fig. 3. £
Partl {Default)
-- Annotations

o
Step 4. Click Smart Dimension | _>Mat | (S) on the Sketch toolbar.

Dimension

E Light Plane
I_. Crigin

Step 5. Add dimensions as shown in Fig. 2

Fig. 4. To Smart dimension,

click the line then move the cur- |

sor out away from the line and AN
click. Key-in the dimension

and press ENTER. Arrange the
dimensions as shown in Fig. 4.

Origin Fig. 3

I

: . ?
Step 6. Click Zoom to Fit @ (F) on Fig. 4
the View toolbar.

Step 7. Click Features | Features | on the Command Manager toolbar.

Step 8. Click Extruded Boss/Base | Extruded | on the Features toolbar.
Boss/Base
Step 9. In the Property Manager set: /W BossExtrude '
under Direction 1, Fig. 5 YREY / \\
End Condition Mid Plane — A
ErTEE— y

Depth @ 3 Direction 1 Q /

Mld Plane

click OK J, Fig. 6. ” II:l

i,

L] — =
= Draft outward

Fig. 5 Fig. 6
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C. Save as "CHASSIS".
Click File Menu > Save As.

Step 1.

Step 2. Key-in CHASSIS for filename and press ENTER.

D. Axle Holes.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Click Right Plane @ in the Feature Manager and click Sketch

from the Content toolbar, Fig. 7.

Click Normal To

$

@

Click Circle

8 CHASSIS (Default)
-- Annotations

Material <not specified:=

i
N
I.. Crigin

on the View toolbar. (Ctrl-8)

(S) on the Sketch toolbar.

Draw two circles for the axle

holes, Fig. 8.

Right click drawing and click
Select from menu to unselect

Circle tool.

Ctrl click both circles to se-
lect both, Fig. 9. Release Ctrl
key and click Make Equal

= | on the Content menu.

Ctrl click center of both
circles to select both centers,
Fig. 10. Release Ctrl key and

click Make Horizontal

on the Content menu.

Click Smart Dimension

o
Smart
Dimension

@ Boss-Extrudel

Fig. 7

Fig. 8

Ctrl click
both circles

0o 0=
a2 g @ WO &

&

Fig. 9

Ctrl click

both centers of circles

Fig. 10

(S) on the Sketch toolbar.

g &V
NP P O &

Add dimensions as shown in Fig. 11. To Smart dimension circle, click the circle then move
the cursor out away from circle and click. Key-in .25 for diameter and press ENTER. To
add other dimensions, click circle and edge of body, move cursor just off of body and click.
Key in dimension and press ENTER. Arrange the dimensions as shown in Fig. 11.

2 G 7.25
1.5+ 5.6

Fig. 11
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Step 10.

Step 11.

Step 12.

Step 13.

RelationsfSnaps Options...

Right click drawing and click X | pelere

2 @ Display Grid
Select from menu to unselect Dimension (D3@5ketch2@CHASSIS.SLDPR. ..
: 5 Link Yalues
Smart Dimension. T+1.5 roveree 0Ty
Driven
. . . . . @ Mark For Drawing
Right click the 1.5 dimension and click Display Options
Link Values from the menu, Fig. 12. Annotations
|Selected Entity (Dimension
Change Annotation Yiew (*Right)
In the Shared Values dialog box, key-in v
Axle From Front for the Name and click Fig. 12
OK, Fig. 13. g3
[o]4
Linked Values icon appears next Cancel |
to the dimension, Fig. 14. Later when Hame [ e From Front N =l b |

we create the cut in the Chassis for the
Front Wheel we will link this

dimension. Changes maketo -2 ©.25
Linked Values causes the other Tol.5 - ™ ‘

Fig. 13

to change. Fig. 14
T —
Step 14. Click Features | Features | on the Command Manager toolbar. v X G
I‘Dmlm
Step 15. Click Extruded Cut | Extruded | on the Features toolbar. Direction 1 A
Cut |Mdp|~—j
Step 16. In the Property Manager set: 2 :
under Direction 1, Fig. 15 e
End Condition Mid Plane r thsid§ocut
@] -
Depth o1 3 o I= Draft outward j
click OK "l’-?, Fig. 16. Fig. 15
I —
Step 17. Save. Use Ctrl-S. Fig. 16
E. Panel Support Pin Hole. Back face Elglﬁ 2 q{}:@ .
Step 1. Click Back @ on the Standard Views - '
toolbar. (Ctrl-2)
Fig. 17
Step 2. Click the back face of the body and
click Sketch E on the Content menu,
Fig. 17.
Step 3. Click Circle Gj (S) on the Sketch _
toolbar. Fig. 18
Step 4. Draw a circle for the panel support pin hole, Fig. 18.
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. . . . Ctrl click
Step 5. Right click drawing and click Select center of circle —[Il

from menu to unselect Circle tool. and Origin R, 2R

Step 6. Ctrl click center point of circle and Ori-
gin to select both, Fig. 19. Fig. 19
Release Ctrl key and click Make Vertical

I on the Content menu. .25

o
Step 7. Click Smart Dimension | 5™ |(S)on T

Dimension Fig. 20
the Sketch toolbar.

Step 8. Add dimensions as shown in Fig. 20. < X &

Step 9. Click Features | Features | on the Command Manager toolbar. feichere =
= D

Step 10. Click Extruded Cut | Extruded | on the Features toolbar. 4 Il:l
cut

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

)] I

™ Draft outward

Step 12. In the Property Manager set:
under Direction 1, Fig. 21

Depth @ 3

click OK .ﬁ' , Fig. 22.

Fig. 21
2

Step 13. Save. Use Ctrl-S. Fig. 22

F. Cut Front Wheel Well Siot.
Step 1. Click the top face of base and click Sketch e on the Content menu, Fig. 23.

Step 2. Click Normal To ,&, on the Views toolbar
(Ctrl-8).

EE LS~ @-
NPT,

Top face

Step 3. Click Center Rectangle ] (S) in the

Rectangle flyout |- on the Sketch
toolbar.
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Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

Step 12.

Draw a rectangle on the chassis, Fig. 24.

Right click drawing and click Select
from menu to unselect Center Rectangle
tool.

Ctrl click center point of rectangle and
Origin to select both, Fig. 25.
Release Ctrl key and click Make Vertical

I on the Content menu.

Smart
Dimension

Click Smart Dimension (S) on

the Sketch toolbar.

Add dimensions as shown in Fig. 26.

Right click drawing and click Select
from menu to unselect Smart Dimension.

Right click the 1.5 dimension and click
Link Values from the menu, Fig. 27.

In the Shared Values dialog box for Name
select Axle From Front and click OK,
Fig. 28.

Linked Values m icon appears next
to the dimension, Fig. 29. Now, with the
Linked Values, if you adjust the position
of the axle this cut position will change
by changing either Linked Value.

1 .5
1
Fig. 26
zl
— .
Walue: IWZI
Cancel
Marne f:le From Front j —I
s Help |

x1.5

Trim Entitie:s

Mirrar Entities

View Sketch Relations

Add Relation. ..
Display/Delete Relations, ..
Fully Define Sketch. ..

More Dimensions
Relations/3naps Cptions. ..

Delete

Display Grid

I T S SR SP S Pt

| Link Yalues
Reverse Dirh

Driven

Mark Far Drawing

Display Options
Annokations

T

4

Change Annotation Wiew (*Right)

Fig. 27

Fig. 29
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|0 Cut-Exztrude 2

Step 13. Click Features | Features | on the Command Manager toolbar.

¥ R G
_rDmISketch Flane 'Al
Step 14. Click Extruded Cut Exgﬂfe‘j on the Features toolbar. —
(%] IWI
Step 15. In the Cut-Extrude Property Manager set: 7 I
under Direction 1, Fig. 30 [ Fin side to cut
End Condition Through All @] |
I™ Craft outward
lick OK ‘?,F' .31
che 2 Fig. 30

Step 16. Save. Use Ctrl-S.

G. Hole Wizard for Sheet Metal Parts.
Step 1. Click Top @ on the View toolbar. (Ctrl-5)

@
Step 2. Clle Hole Wizard Hole on the Features tOOlbar. i Hole Specification
Wizard v %
Step 3. In the Property Manager, on the Type tab set: L e

under Standard:

under HOle T pC: Favorite ¥
ole Type
click Hole, Fig. 32 H. . D

select ANSI Inch . f
under Type standard:

select Fractional Drill Sizes st inch N =l
under Size: ;:;Zional Dl 5205 =

SeleCt 7/64 Hole Speciﬁcationss @
under End Condition: Size:

select Through All l7es N =l

™ show¥custom sizing

Step 4. Click Positions tab T Fositions | at top of Property EDT'::U'::A"
Manager. L S

Dptions

»

™ Mear side countersink.

Step 5. Click to place 6 hole approximately as shown in | e sde countersine
Fig. 33. Fig. 32

Step 6. Right click drawing and click Select from menu to unselect Point tool.
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Step 7. Ctrl click the two top Points to select both.
Release Ctrl key and click Make Horizontal

Step 8. Ctrl click the two Points on left to select both,
Fig. 35. Release Ctrl key and click Make Ver-

tical

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

Step 10. Dimension as shown in Fig. 36.

Step 11. Click OK i? in the Dimension Property Man-

ager and OK ii in the Hole Wizard Property
Manager.

Step 12. Save. Use Ctrl-S.

on the Content menu, Fig. 34.

I on the Content menu.

o

Dimension

Fig. 36
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H. Mate References.
Step 1. Click Isometric a on the View toolbar. (Ctrl-7)

Step 2. Click Right Plane @ in the Feature Manager to select Plane, Fig. 37.

4

Step 3. Click Reference Geometry |=="=| on the Features toolbar and Mate

Geometry

-

Reference from the menu.

Step 4. In the Mate Reference Manager:
under Primary Reference Entity, Fig. 38

set Mate Reference Type % Coincident

under Secondary Reference Entity

click in Entity box Bet
and click inside cylindrical
face of front axle hole, Fig. 39

click OK &

Step 5. Click Right Plane
@ in the
Feature Man-
ager to select
Plane, Fig. 40.

Fig. 39

X

Face

o

Reference

Step 6. Click Reference Geometry | c.ometry | ON the Features toolbar and Mate

Reference from the menu.

Step 7. In the Mate Reference Manager:
under Primary Reference Entity, Fig. 38

set Mate Reference Type % Coincident

under Secondary Reference Entity

click in Entity box Bet
and click inside cylindrical
face of rear axle hole, Fig. 41

click OK &

Step 8. Save. Use Ctrl-S.

Face

|8y cHASSIS (Default)

[]-- Annotations

[]--{E Equations

55 Material <not spedfied:>
----- Q Front Plane

----- % Top Plane

----- Q Right Flane

----- 1, origin ‘

]--@ Boss-Extrudel

]-- Cut-Extrudel

]-- Cut-Extrudez

]-- Cuk-Extrudes

]--ﬁ 7164 (0. 10958) Diameter Hole:

"~ Fig. 37

e[ [ [

® [ate Reference

R

Reference Mame "
I Default

Primary Reference Entity #_

l i

Iﬁ Right Plane

% Coincident: =
L I,qny vl

Secondary Reference Entity &

|

ﬁ Face<l=

% Default =
L I,qny vl

Tertiary Reference Entity &

% Diefault =
o C—
Fig. 38

[y cHASSIS (Default)

[]-- Annotations

[]--{E Equations

QE Material <not specified=
..... Q Front Plane

..... % Top Plane
----- LY riight Plane
..... 1, orign
[]..@ MateReferences
[]--@ Boss-Extrudel
[]-- Cut-Extrudel
@] Cut-Extrudez
£
£

- [[@ Cut-Extrudes
]--ﬁ 784 (0.10938) Diameter Hole:

Fig. 40
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I. Material PS HI (Polystyrene]).

Step 1.

Step 2.

3=

, Fig. 42.

Right click Material

L

Expand Plastics (click +) in the material tree and select PS HI,
Fig. 43. Click

in the Feature Manager and click Edit

Material

§) CHASSIS (Default)
Annotations

Material <not specified>

& Front Plz 3= | Edit Material
Q Top Plan |% Configure Ma&
@ Right Pla Manage Favorites

Fig. 42

x|

Apply and Close, i Solidworks DIN Materials ~|  Properties |Tables & Curves I Appearance I CrossHatch I Custom I Application Data I FALr
. (135 Solidwarks Materizls _ _ _
Flg. 43, 5.85] Stesl Material properties . : : :
IMaterials in the default library can not be edited. You must First copy the material ko
35 Tron a custom library ta edit it
J A S 2:';2::“:'::}:% [Model Type: ILinear Elastic Isotropic j
= pp earance - 35 Titanium Alays Units:
Co l o r. S 2;: Al{:lrs Category: I Flastics
- er Alloys
Step 1. Click the Chassis, e ;'35““‘ | e [Fsri
. 3= ABS Default Failure =
click Appearance 3= assec oy |LE |
e 8= acrylic (Medium-high imp: Description: IHigh Impact Polystyrene
3= ca
CallOllt gg Dilin 2700 NCOL0, Low* Property |Value |Un'rts =
= . Elastic Modulus in X 2100000000 | kim*2
on the Content gf Erovy, e Feissan's Ration in XY A
: e Shear Modulus in XY Nim2
toolbar and click 3= Melarine resin i —— T Thgs
3= hiylon 101 Tensile Strength in X 24000000 |MAn*2
CHASSIS %, 8= Nylon 610 Compressive Strength in X Mim*2
s aE P& Type 6 “ield Strength Mim*2
Flg' 44 §E FET General Purpose Thermal Expanzion Coefficient in X |70 M
a_ - Thermal Conductivity in X 0.251 M- K ]
8= it Specific Heat kg
8= PS5 Medium/High Flow Material Mamoine Ratin hj, Ad|
Step 2. In the Appear- CEm
3= pTRE sl
ances Property g; am (=) Apply Close | Save | Config... | Help |
Manager, Fig. 45 ~
s ° "
Fig. 43 Era
under Color: v X =
Set RGB VallleS [ Biasic | Advanced |
R 180 [ Colorfimage Q Mapping
G 2 1 2 EFace<t»@os... Selected Geomekry ]

Step 3.

@Boss-Extrudel

B 255

click OK ‘ﬁiﬁ? .

Save. Use
Ctrl-S.
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Color
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RGE

0 Hsv

Fig. 45



