hapter 18

A. Extrude1 Sketch1 Hinge.
Open your Chassis part file.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.
Step 7.

Step 8.

Step 9.

Step 10.

Solar Train

Chassis |

Click Right Plane [ﬂ in the Feature Manager and click o B R e@ >
Sketch t on the context toolbar, Fig. 1. E CHASSIS (Defadtt
- (R o ot
Click Normal To .GL on the Standard Views toolbar. (Ctrl-8) Eg? Material <not specifiec> ->
Front Plan{| #—
I_ _I jTopPIane’g‘Cgﬁ>J>
Zoom on rear of body, Fig. 2. [E. Right Plane v
Origin
@ Sto?:k—MASTER MODEL-1 -> (Defa
Fig. 1
Fig. 2
Click Wireframe @ on the View toolbar.
Click Circle (Ej (S) on the Sketch toolbar.
Sketch circle on just above rear, Fig. 3.
Unselect Circle tool. To unselect, right click graph- Fie. 3
ics area and click Select m from menu. 18-
Ctrl click circle and top edge of body to select both. Re- E‘%ﬁl ®
lease Ctrl key and click Make Tangent a\ on the Cled
context toolbar, Fig. 4. Ctrl click .
circle and edge =~
o~ N
Click Smart Dimension |,-m=" | (S) on the Sketch
toolbar. v
Fig. 4
D4
1
Fig. 5
8/18/26
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Step 11.

Step 12.

Step 13.

Step 14.

Step 15.

Step 16.

Step 17.

Step 18.

Step 19.

Add dimensions, Fig. 5.

Click Line I/: (L) on
the Sketch toolbar.

Start sketch from tan-
gent point on top edge
of body across to inside
edge and down along
edge. Autotransition to
Tangent Arc tool and
sketch arc up to circle,
Fig. 6. To autotransition
to arc, after sketching
endpoint of line, move
cursor away and back.
The preview shows a
tangent arc. Click to
place the arc. Double

click to terminate the line

chain.

Start another line from

tangent point on top edge

D4

0a

of body across to outside edge
and down along edge. Auto-

transition to Tangent Arc tool and

sketch arc up to circle, Fig. 7.

Click to place the arc.

Fig. 8

Unselect Circle tool. To unselect, right click graphics

area and click Select [:}

from menu.

Ctrl click an arc and circle to select both. Release Ctrl

key and click Make Tangent (3\ on the context toolbar,

Fig. 8.

Ctrl click other arc and circle to select both. Release

Ctrl key and click Make Tangent (3\ on the context

toolbar, Fig. 9.

Click Smart Dimension
toolbar.

&

Smart
Dimension

-

(S) on the Sketch

Add the .7 dimensions, Fig. 10.
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Qo0 =2+

e R R

Ctrl click circle \}

D4

Fig. 9

7] 7
T F
Fig. 10
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Step 20. Click Shaded With Edges | ([

on the View toolbar.

Step 21. Rotate view to hinge, Fig. 12. Use Left Arrow key once and Down Arrow key

once.

Step 22. Click Features | Features | on the Command Manager toolbar.

Step 23. Click Extruded Boss/Base Eﬂﬂed

Eoss/Base

Step 24. In the Boss-Extrude Property Manager set:

under Direction 1, Fig. 11
End Condition Mid Plane

Depth $ 52

under Selected Contours
click 3 contours, Fig. 12

click OK % .

Step 25. Save [ (Ctrl-S).

@ Boss-Extrude @

v X ®

From ol
Sketch Plane v

Direction 1 ~

Mid Plane‘ v
b I :
£y 52.00mm o
.Merge r&
| 3

Draft outward

D Thin Feature v

Selected Contours A

on the Features toolbar.

Fig. 12
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B. Extruded Cut1 Sketch2 Hinge.
Step 1. Click Right Plane [ﬂ in the Feature Manager and click Sketch

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

C

on the context toolbar, Fig. 13.

Click Circle ':Ej (S) on the Sketch toolbar.

Sketch circle at centerpoint of hinge Extrude, Fig. 14. To wake
up centerpoint, hover cursor over circular edge.

Click Smart Dimen-

sion

Sketch toolbar.

Add offset dimension
.3 from circular edge,
Fig. 15.

Click Features
Features | on the
Command Manager

toolbar.

Click Extruded Cut

o

Smart
Dimension

* |(S)on the

@

Cut

extruded | on the Features toolbar.

Fig. 14

In the Cut-Extrude Property Manager set:

under Direction 1, Fig. 16 CotExtrade @
End Condition Mid Plane + x ®
Depth @ 18-3 - Sketch Plane VA
click OK %" . :

save i (ctri-s). 1

v
a
-

& ‘1&30mm
Jriip sidf&_t
| 5

Draft outward

Fig. 16

s ERe@ >
g

B CHASSIS (Default) ->
4 ﬁ Annotations
» Solid Bodies(1)
33_; Material <not specified> ->

3 Front P'j;@@@

I Top Pla
Ej Right Plane

I_. Origin

@ Stock-MASTER MODEL-1 -> (Defa
4 ﬂ Boss-Extrude

Fig. 13

Fig. 17
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C. SplitLine and Dome Sketch3 Hinge.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.
Step 6.

Step 7.

Step 8.

Click the inside face of hinge and click Sketch E
on the context toolbar, Fig. 18.

Click Circle |(=}| (S) on the Sketch toolbar.

Sketch circle at centerpoint of cut, Fig. 19.
Wake up centerpoint.

Click Smart Di-
=

Smart
Dimension

mension -
(S) on the Sketch
toolbar.

Fig. 19

Dimension diameter 2.1, Fig. 20.

Click Insert Menu > Curve > Split Line.

In the Split Line Property Manager:

under Type of Split, Fig. 21
select Projection

under Selections E
Sketch is selected

in Faces to Split field a
click side face, Fig. 22

click OK % .

Click Features

the Command Manager toolbar.

Features

on

@ Split Line ®
v X
Type of Split ~

(O silhouette

O Projection
O Intersectinrs

Selections ~

Current Sketch.

o |—

() single direction

Reverse direction

Fig. 21

Step 9. Click Dome on the Features toolbar.

Step 10. In Dome Property Manager set:

under Parameters, Fig. 23

click split line face,

Fig. 24
Distance .7

Reverse Direction

A

Dome should be inward

click OK % .

step 11. Save = (Ctr1-s).

e Dome @
@ \ommm

@ N \
. | |

[Jetliptical dome
B show preview

Fig. 23

BRI q @S
@@ﬁ@&@@

Fig. 18

Fig. 20

Fig. 22

Fig. 24
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D. Mirror1 Dome. S EIRBC@ > [ @
Step 1. Ctrl click Right Plane and Domel features ECHASSIS . | v x
to select plane and feature, Fig. 25. [ Amnotations i Face/Pane "
v [@] Solid Bodies(1) @ lR'ght Flene l
. . ] Si Material <not specified> -> Secondary Mirror Face/Plane v
Step 2. Click Mirror on the Features [ Front Plane T ~
m Top Plane e
toolbar. ® ‘D" ! ‘
P&. Origin . i ° -
. . Stock-MASTER MODEL-1 -> (Defa acestto Mimor
Step 3. In the Mirror 'Proper‘Ey Manager set: - ) Boss Extruder R -
under Options, Fig. 26 €] sketcht Options ~
hd @ Cut-Extrude1 8 Geometry Pattern
CheCk Geometry Pattern E Sketch2 (B Propagate visual pm&es
. » i split Linet O Full preview
Clle OK f . © Partial preview
Fig. 25 Fig. 26

Fig. 27
E. Extruded Cut2 Sketch4 Hinge Cut.

Step 1. Click Top Plane [j:] inthe Feature g @B &/@ >
7

Manager and click Sketch t ON 8y yassis (et >

the context toolbar, Fig. 28. » [& Annotations
» Solid Bodies(1)

B Ok
Step 2. Click Bottom @ on the Standard

Views toolbar. (Ctrl-6) () Right Plane
I_. Origin
@ Stock-MASTER MODEL-1 -> (Defa

Step 3. Zoom in on rear right side, Fig. 29. * @Jsosseuder

4 @ Cut-Extrude1

» [ split Linet

@ 8 Domel Fig. 29
Step 4. Click Convert Entities :°=" on ﬁ‘ﬂM"m;Ti 58
the Sketch toolbar. - & I Convert Entities ®
v X -

Entities to Convert ~

Step 5. In the Convert Entities Property Manager: .
under Entities to Convert, Fig. 30 M
click fillet face, side edge s
and rear edge (3), Fig. 31

click OK % .

[ select chain
[Jinner loops one by one

Select all inner loops

(") For Construction

| Fig. 30

Face
"~ Edge
Fig. 31 N Silhouette edge
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Step 6. Click Line n/: (L) on the Sketch toolbar.

Step 7. Sketch line from convert fillet endpoint to converted
silhouette rear edge of body, Fig. 32

&
Step 8. Click Smart Dimension | ,,m" | (S) on the Sketch
toolbar. v

Step 9. Add 6 dimension, Fig. 33.

Step 10. Rotate view to rear, Fig. 35. To rotate view, click Iso-

metric a on the Standard Views toolbar (Ctrl-7),
then in bottom left corner of graphics area Shift click
7 Y Fig. 33
the Yt axis of the Reference Triad ,L‘xone time.
7

Step 11. Click Features | Features | on the Command Manager toolbar.

@ E ut-Extrude
Step 12. Click Extruded Cut |&druded | on the Features toolbar. Cx E; ‘ .
Cut
Step 13. In the Cut-Extrude Property Manager set: SR v
under Direction 1, Fig. 34 ‘“"“‘ ~
End Condition Through All imugw& .
Reverse Direction i () Fip side ot
under Selected Contours | =
click contour, Fig. 35 QJorattourward
D Direction 2 v
CliCk OK f . () Thin Feature v

Selected Contours A

Fig. 34

Contour
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F. Mirror2 Hinge Cut.

Step 1.

Step 2.

Step 3.

Ctrl click Right Plane [j] and Cut-

Extrude2 [ feature to select plane and
feature, Fig. 36.

Click Mirror on the Features

toolbar.

In the Mirror Property Manager click OK
' | Fig. 37.

¢ ERel@
7 |

@ CHASSIS (Default) ->

»

-

v v -

Annotations

Solid Bodies(1)

35 Material <not specified> ->
E] Front Plane

E] Top Plane

L Origin

m Stock-MASTER MODEL-1 -> (Defa
ﬁ Boss-Extrude1

@ Cut-Extrude1

3 split Linet

8 Dome1

ﬁlﬂ Mirror1

Fig. 36

[i‘ﬂ Mirror @
v X
Mirror Face/Plane A
a |Righl Plane |
Secondary Mirror Face/Plane v
Features to Mirror ~
G Cut-Extrude2 ‘
[
Faces to Mirror v
Bodies to Mirror v
Options A
D Geometry Pattern

(B Propagate visual properties
() Full preview

© Partial preview

Fig. 37
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G. Extruded Cut3 Sketch5 Gear Cut.
Step 1. Click the top face and click Sketch

ﬁ on the context toolbar, Fig. 39.

Step 2. Click Normal To Jb on the Stan-
dard Views toolbar. (Ctrl-8)

Step 3. Click Corner Rectangle D in

the Rectangle flyout D ™| on the
Sketch toolbar.

Step 4. Sketch corner rectangle,
Fig. 40.

Step 5. Click Smart Dimension

&

Smart
Dimension

- | (S) on the Sketch
toolbar.

Step 6. Add dimensions, Fig. 41.

the Standard Views toolbar.
(Ctrl-7)

Step 7. Click Isometric on

Step 8. Click Features FeaturE5|

on the Command Manager

toolbar. Fig. 40
. @
Step 9. Click Extruded Cut Btruded | on the Features toolbar.

Step 10. In the Cut-Extrude Property Manager set:
under Direction 1, Fig. 42
End Condition Through All

click OK ## .

Step 11. Save = (Ctr1-8).

BHI"«S 9

Fig. 41

@ Cut-Extrude
v X ®

From

Sketch Plane

Direction 1

Through All s

"1

() Flip side to cut

=

|| Draft outward

Fig. 42
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H. Extruded Cut4 Sketch6 Pin Holes.

Step 1. Click the top face and click Sketch t on the
context toolbar, Fig. 44.

SRS @ 9
FC xS BY

Face

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

Step 3. Click Circle ':Ej (S) on the Sketch
toolbar.

Step 4. Sketch 4 circles, Fig. 45.

Step 5. Unselect Circle tool. To
unselect, right click graphics
area and click Select [.} from
menu.

Step 6. Ctrl click centerpoint of two

circles and Origin to
select the three. Release Ctrl
key and click Make Vertical

on the context toolbar,
Fig. 46.

Fig. 45
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Step 7.

Step 8.

Step 9.

Step 10.
Step 11.

Step 12.

Step 13.

Step 14.

Step 15.

Ctrl click centerpoint the
two some what horizontal
circles to select both. Release
Ctrl key and click Make Hor-

izontal on the context
toolbar, Fig. 47.

Drag a selection to select all
circles. Release Ctrl key and

click Make Equal on
the context toolbar, Fig. 48.

Click Smart Dimension

&

Smart
Dimension

- | (S) on the Sketch
toolbar.

Fig. 47
Add dimensions, Fig. 49.

Click Isometric ‘ on the Standard Views toolbar.

Click Features | Features | on the Command
Manager toolbar.

Click Extruded Cut Ert_g:ged on the Features
toolbar.

In the Cut-Extrude Property Manager set:
under Direction 1, Fig. 50
End Condition Through All

click OK % .

save i (ctri-s).

~15.8-11.8

Cut-Extrude ®@ Fig. 49
v X ®
From A
Sketch Plane v
Direction 1 A

Through All s v
7

() Flip side to cut

L 5
Fig. 50
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I. Extruded Cut5 Sketch7 Front Wheel Well.

Step 1. Click the side face and click Sketch E on the
context toolbar, Fig. 52.

Step 2. Click Normal To $ on the Standard
Views toolbar. (Ctrl-8)

SEHIT 0@ @
®|T L

Step 3. Click Line ,/: (L) on the Sketch
toolbar.

Step 4. Sketch the 3
lines, Fig. 53.

Step 5. Click 3 Point
Arc it (S) in

the Arc flyout 678" | on the Sketch
toolbar.

Step 6. Sketch arc at endpoints and radius to
left, Fig. 54.

Step 7. Unselect Arc tool. To unselect, right
click graphics area and click Select
from menu.

Step 8. Click vertical line and click Con-

.
struction Geometry || 4| on the

context toolbar, Fig. 55.

Step 9. Drag a selection to select all geom-
etry, Fig. 56.

Step 10. Click Mirror Entities [} miror entties |
on the Sketch toolbar.

Fig. 56

&
Step 11. Click Smart Dimension pomart (S)
on the Sketch toolbar. -
Step 12. Add dimensions, Fig. 57.
I 13 6 '
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Step 13. Unselect Smart Dimension. To unselect, right click graphics area and click Select h from

menu. ey @
v X
Step 14. Drag a selection to select all, Fig. 58. o —— A
Step 15. Click Copy Entities ‘Sn Copy Entities | in the Move Entities flyout P
7™ Move Entities - on the Sketch toolbar. D1@sietch?
Step 16. In the Copy Property Manager set: et
under Entities to Copy, Fig. 59 B e reltons
preselected p— ~ ~
check Keep Relations oo
under Parameters Pretl 1.c0mm =
select X/Y AY 000mm ‘ —
Delta X &x 51 Repeat
click OK % . Fig. 59

I

YL R Fig. 58

Step 17. Ctrl click bottom line of copied entity and bottom edge to select both. Release Ctrl key

and click Make Collinear |+ |on the context toolbar, Fig. 60.

@§\=H”ﬁ>
FWEL L0

| r—F‘I 3.6—-1‘ Fig. 60 F—13.6—
Ctrl click line
-~ and edge
Step 18. Click Smart Dimension pomart (S) on the Sketch toolbar.

Step 19. Add: 4.2 and 74 dimensions. Change length to 15.65, Fig. 61.

23 13.6 | | 15.65
Fig. 61
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Step 20. Click Isometric a on the Standard Views toolbar. (Ctrl-7)

Step 21. Click Features | Features | on the Command Manager toolbar.

@

Step 22. Click Extruded Cut Bxtruded | on the Features toolbar.

Step 23. In the Cut-Extrude Property Manager set:
under Direction 1, Fig. 62
End Condition Blind

Depth @ 11

under Selected Contours
click front wheel well 2 contours, Fig. 63

click OK ## .

4
Fig. 63

Two contours

Cut-Extrude @
v X ®
From ~

Sketch Plane v

Direction 1 A

L
1

& |11.00mm‘ =
[ Flip side toWt

|| 5
Draft outward

[ Direction 2 v

[ Thin Feature v

Selected Contours ~

O Sketch7-Region<1>

Sketch7-Region<2>—

SOLIDWORKS 26 CHAssis SOLARTRAIN PAGe 18-14




J. Extruded Cutb6 Skech7 Rear Wheel Well.
Step 1. Expand Cut-ExtrudeS |2 in the Feature

Manager and select Sketch7 E, Fig. 64.

Step 2.

Step 3.

Click Extruded Cut
toolbar.

@

Extruded
Cut

on the Features

In the Cut-Extrude Property Manager set:
under Direction 1, Fig. 65
End Condition Blind

Depth @ 9.5

under Selected Contours

unselect front well contour and click
rear well contour, Fig. 66

click OK ## .

K. Mirror2 Wheel Wells.
Ctrl click Right Plane , Cut-Extrude5
[E]

Step 1.

Step 2.

Step 3.

(@ and Cut-Extrude6 |

plane and features, Fig. 67.

Click Mirror on Features toolbar.

In Mirror Property

Manager click OK i

features to select

s EReoe >
v

& CHASSIS (Default) ->

» Annotations

Solid Bodies(1)

25 Material <not specified> ->
[E] Front Plane

[E] Top Plane

[E] Right Plane

I_. Origin

@ Stock-MASTER MODEL-1 -> (Defa
ﬁ Boss-Extrude1

Cut-Extrude

& split Linet

e Dome1

[h|ﬂ Mirror1

» Cut-Extrude2

[h|ﬂ Mirror2

Cut-Extrude3

Cut-Extruded

hd Cut-Extrude5

-

v v v

3
3

Cut-Extrude @
v X ®
From ~
Sketch Plane v
Direction 1 A
=
41 [psomm =]
Jriip sid&n
=
w | ~
|| Draft outward
[J Dpirection 2 v
[J ThinFeature v
Selected Contours A

-Region<1> —

Fig. 64

Fig. 65

s ERee >
v

& CHASSIS (Defaulf) ->
» mAnnutaliuns
v [@] Solid Bodies(1)
25 Material <not specified> ->
[E] Front Plane
[E] Top Plane
[
I_. Origin
@ Stock-MASTER MODEL-1 -> (Defa
» ﬂBusstxirudM
» Cut-Extrude
» I split Linet
e Dome1
[h|ﬂ Mirror1
» Cut-Extrude2
[h|ﬂ Mirror2
» Cut-Extrude3
Cut-Extruded

Fig. 67

ﬁ‘ﬂ Mirror @
v X
Mirror Face/Plane A
@ |Righ( Plane |
Secondary Mirror Face/Plane v
Features to Mirror ~
G Cut-Extrude5

Cut-Extrude6

(5]

Faces to Mirror v
Bodies to Mirror v
Options A

D Geometry Pattern

(B Propagate visual properties

(O Full preview
© Partial preview

Fig. 68
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L. Extrude2 Sketch8 Catch.

Step 1.

Step 2.

Step 3.

e

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

Step 12.

Click Right Plane |ﬂ in the Feature Manager and click Sketch
t on the context toolbar, Fig. 70.

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

Zoom in on front, Fig. 71.

=

Fig. 71

on the View toolbar.

Click Wireframe @

Click Circle I:Ej (S) on the Sketch toolbar.

Sketch circle above front inside edge,
Fig. 72.

Click Line n/: (L) on the Sketch
toolbar.

Sketch 6 lines, Fig. 73. Start at top
quadrant point € of circle with a
horizontal line. End with a non
tangent line to circle.

O

_|/ (&(’?—1“@
® [2i ﬂo@\, OO L

Unselect Line tool. To unselect,
right click graphics area and click
Select | .= from menu.

Ctrl click the 3 lines to select

s ERe@ >
Nd

@5 CHASSIS (Default) ->

»

vy v v v

- Annotations
- Solid Bodies(1)

33 Material <not specified> ->

U Front Plan #—
Top Plane & ﬁ
I:j Right Plane

I_. Origin

@ Stock-MASTER MODEL-1 -> (Defa
@ Boss-Extrude1
@ Cut-Extrude1
& split Line1
e Dome1

[h‘ﬂ Mirror1

@ Cut-Extrude2
[h‘ﬂ Mirror2

@ Cut-Extrude3
@ Cut-Extruded
@ Cut-Extrude5
@ Cut-Extrude6
[h‘ﬂ Mirror3

Flg 70

%
Y

Fig. 73

D2

all three. Release Ctrl ke
and click Make Parallel %

on the context toolbar, H/
Fig. 74. Ctrl cllck
llnes
Click Smart Dimension
&
_5ma¢
pimensien (S) on the Sketch
toolbar.

Add dimensions, Fig. 75. Fig. 74
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Step 13. Click Shaded With Edges n on the View toolbar.

Step 14. Rotate view to inside catch, Fig. 77. To rotate view, click Isometric a on the Sta{lrrdard

Views toolbar (Ctrl-7), the\r(l in bottom left corner of graphics area Shift click the Yt axis

of the Reference Triad Axone time.
7

Step 15. Click Features | Features | on the Command Manager toolbar.

@

Step 16. Click Extruded Boss/Base | < | on the Features toolbar. :m';"“:'"d’ @
Step 17. In the Boss-Extrude Property Manager set: " i v
under Direction 1, Fig. 76 pirecion ~

End Condition Mid Plane - |f~ﬁ

Depth @ 5.2 & s2om e

under Selected Contours ) .Me,geQ -

click the 2 contours, Fig. 77 | =
click OK % . 1o T T— v

Step 18. Save (=) (Ctrl-S). e —

Fig. 76
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M. Extrude3 Sketch9 JST Support.

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

SR @ P
TPl B@

Step 2. Click the inside top face of body and Face

click Sketch ﬁ on the context
toolbar, Fig. 78.

Step 3. Click Corner Rectangle D in the

Rectangle flyout D T | on the Sketch
toolbar.

Step 4. Sketch corner rectangle coincident with rear inside edge of body, Fig. 79.

Fig. 79
Fig. 80
' &
Step 5. Click Smart Dimension oomart (S) on the Sketch toolbar. €] Boss-Extrude ©)
II"I'IE:‘ISIOH v X @&
Step 6. Add dimension, Fig. 80. ——— J
Step 7. Click Features | Features | on the Command Manager toolbar. Blind .
2
i |
ﬁ <}1 |8.90mm ‘ i
Step 8. Click Extruded Boss/Base | Extruded | on Features toolbar. & verge res
Boss/Base |7 =

Step 9. In the Boss-Extrude Property Manager set:

under Direction 1, Fig. 81
End Condition Blind

Depth @ 8.9

click OK % .

Fig. 81

SOLIDWORKS 26 CHAssis SOLARTRAIN PAGe 18-18



N. Extruded Cut6 Sketch10 Cut JST.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

Click Back g on the Standard
Views toolbar. (Ctrl-2)

¥

Click the rear face and click Sketch

C

Click Corner Rectangle

D'v

on the context toolbar, Fig. 83.

.

m

Fig. 83

the Rectangle flyout on the

Sketch toolbar.

Sketch corner rectangle, Fig. 84.

& Fig. 84
Click Smart Dimension | , ™"
(S) on the Sketch toolbar, -

Add dimension, Fig. 85.

Click Isometric a on the Stan-
dard Views toolbar. (Ctrl-7)

Click Features | Features | on the

Command Manager toolbar.

Fig. 85

@

Extruded
Cut

Click Extruded Cut on the Features toolbar.

In the Cut-Extrude Property Manager set:
under Direction 1, Fig. 86
End Condition Up to surface
click the forward face of JST support

click Draft 2.5°

click OK ## .

save I (ctr1-s).

ST« @ @
x 24 B&

—

A

Cut-Extrude
v X ®

From

Sketch Plane v

Direction 1

"1 |
@ lm
[ Flip side to e

E 50deg =
D Draft ou&d

Fig. 86
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O. Extrude4 Sketch12 Hitch Receiver. . ‘% B ER¢ @ >|
v

Step 1. Rotate view to rear, Fig. 89? To rotate view, Shift click the Yt axis | cHassis oefault ->

4 ﬁ Annotations
» Solid Bodies(1)

of the Reference Triad . $5 Material |

Step 2. Click Top Plane [ﬂ in the Feature Manager and click Sketch i ) il s
. I_. Qrigin
on the context toolbar, Flg. 88. ([ Stock-MASTER MODEL-1 -> (Defa

» ﬁ Boss-Extrude1

4 Cut-Extrude1

Step 3. Click Corner Rectangle D in the Rectangle flyout D T|on ' g;‘::11

the Sketch toolbar. (48] Mirrort
» Cut-Extrude2
[i‘ﬂ Mirror2
Step 4. Sketch corner » (@ cutbrnudes
» Cut-Extruded
rectangle along =P
rear edge, » (@ cut-Extrudes
Fig. 89. [i‘ﬂ Mirror3

ﬁ Boss-Extrude2
ﬁ Boss-Extrude3
4 Cut-Extrude?

Fig. 88

Step 5. Click Circle

(Ej (S) on the

Sketch toolbar.

Fig. 89

Step 6. Sketch circle inside rectangle, Fig. 90.

Step 7. Unselect Circle tool. To unselect,
right click graphics area and click
Select [},‘- from menu.

Step 8. Ctrl click midpoint of a horizontal
line, centerpoint of circle and Origin

to select all three. Release Ctrl

key and click Make Vertical on
the context toolbar, Fig. 91.
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Step 9.

Step 10.

Step 11.

Step 12.

Step 12.

Step 14.

Click Smart Dimension

on the Sketch toolbar.

o

Smart
Dimr::sicn (S)

-

Add dimensions, Fig. 92.

Click Features | Features | on the

Command Manager toolbar.

Ll

Click Extruded Boss/Base | Extruded

on the Features toolbar.

In the Boss-Extrude Property Manager set:

Boss/Base

under Direction 1, Fig. 93
End Condition Blind

Depth @ 3

click OK % .

Save B

(Ctrl-S).

mans-Extrude
v X ®

From

Sketch Plane

Direction 1

Blind

“1

G |3.()Omm
. Merge&

|

[ Draft outward

Fig. 93
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P. Insert Wire Run Partinto Part. E® tnsert Part ®
v X M
Step 1. Click Isometric a on the Standard Views toolbar. (Ctrl-7) F— o
Step 2. Click Insert Menu > Part.
Step 3. In the Insert part Property Manger set: Configuration:
click Browse button Browse..  Fig, 95 — =
select your WIRE RUN and Open — N
under Transfer 8 solid bodies
check Solid bodies 5;“‘“
under Locate Part () planes
check Locate with Move/Copy feature gib"’bed"k‘:
under Visual Properties @ Locate part @ B i e
check Propagate from original part |~ * B;ZL;M
click OK ¥ w L || S
H: m Unlocked properties
Step 4. In the Locate Part Property Manger set: 2" i somm - 8 sody el
under Translate, Fig. 96 ,Q*“O“"z = 5 COW"’“"M“‘E"B' .
Delta X 4.5 ot — (B Dimxpertecneme
click Reverse Direction 2% e e o
l’ 3 B Locate part with Move/Copy feature
Delta Y 1.5 Fig. 96 N
Delta Z 88.5 . IC]Ereakl.inklooriginal part R
click Reverse Direction {’Z e Pa"s
click OK ##" . Fig. 95
Step 5. Save B (Ctrl-S).
a Combine1l ®
v X
Operatoin}r:(;l;;[pes
Q. Combine Bodies. S
Step 1. Click Insert Menu > Features > Combine. sodies o Combine N
a <WIRE RUN:> - <Boss-Extrude >
Step 2. In the Combine Property Manager: I
under Operation Type, Fig. 98 e o
select Add . Fig. 98
use Ctrl-A to select all, Fig. 99
click OK % .

Step 3. Save (= (ctr1-s).
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R. Fill Pattern Cut.

Step 1.

Step 2.

Step 3.

Step 4.

Click Top @ on the Standard Views toolbar. (Ctrl-5)

=
fll;:]l; Fill Pattern in the Linear Pattern flyout Linear
oolbar. -

on the Features

In the Circular Pattern Property Manager set:
under Fill Boundary, Fig. 100
click inside face, Fig. 101
under Features and Faces
select Create seed cut

select Polygon l@
Polygon Sides @ 6

Outer Radius @ 1.35

P
Rotation |_ 30
under Pattern Layout

Lef=]e el
L= =]
Qoo

select Perforatlon

Instance Spaclng o":“ 3.8
Stagger A le Jek 60
Margms 1.4
in ‘tlle graphlcs area confirm Pattern Direction
2%, is top edge of face
under Instances to Skip
in graphics area click instances

000000

around holes and under Wire O - OOOO el
Run (9) 00 o
click OK "'lf . Oooooo @

00000
Q0000
Q0000

oooool I
00000000

00000000000
OOOOOOOOOOOO

0 @B @ SO
Y OO0 oD
000000000000

0000000

00 - 00
Q0 - 00
Q0 . Q0

be

on the Standard

Click Isometric
Views toolbar.

Do)
Fig. 101

Q0
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@ Fill Pattern

v X

Fill Boundary

Face<1>
) N
[

>

Pattern Layout

2 3.80mm
&

>

ok 60.00deg

JN%I

1.40mm

a0 @) @

i:': Edge<1

,’

B Reverse direction
o
o #

Validate Count

. Features and Faces
() selected features
° Create seed cut

>

@ 135mm

O 1.1691343mm

(e (e el

&

|¢i‘ 30.00deg
(" Flip Shape !lrection

A=

@

]

D Bodies

Instances to Skip

~

o [(10.3)

(19,12)
(19,13)
{17 _RY

[

Options
Vary sketch
D Geometry pattern
B Propagate visual properties
(O Full preview
© Fartial preview

Fig. 100
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S. Wrap Ellipse. ¢ ER @
Step 1. Click Front Plane [ﬂ in the Feature Manager and click Sketch ¢

) CHASSIS (Default)->?

E on the context toolbar, Fig. 103. " [&] Annotations
) » - Solid Boqg #
ﬁ.Matenal‘kav’i|
. . _Ej ront Plane
Step 2. Click Normal To ‘L. on the Standard Views toolbar. (Ctrl-8) [ :op e
D] Right Plane
I_. Origin
Step 3. Click Ellipse @ (S) in the Ellipse flyout @ ~| on the Sketch X %?ﬁATT MODETE (bek
toolbar' 4 Cut-Extrude1
» [ split Linet
e Domel
Mirmr1
Step 4. Sketch ellipse above Origin , Fig. 104. ’ fﬂ“_t{’;"“"ez
» Cut-Extrude3
» Cut-Extruded
Step 5. Un.select . Cui_mdﬁ
Elllpse tOOl. » Cut-Extrude6
To unselect, s
. . » ﬁ Boss-Extrude2
I'lght Clle » ﬁ Boss-Extrude3
. » Cut-Extrude?
graphl.cs area . & e
and click Se- Fic. 104 » €5 WIRE RUN -> (Default)
lgc ' Combine1
ICCt m from @Fill Pattern1
meny. Fig. 103

Step 6. Ctrl click both minor axis and

Origin L to select all three..
Release Ctrl key and click Make
Vertical | on the context
toolbar, Fig. 105.

¥ 600

Fig. 105

o

Smart
Step 7. Click Smart Dimension | Pmension

(S) on the Sketch toolbar. -

Step 8. Add dimensions, Fig. 106.

u .
Step 9. Click Exit Sketch | o4y,  on the Sketch toolbar. Fig. 106

-
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Step 10. Click Sketch12 E in Feature Manager to
select sketch, Fig. 107.

o

Step 11. Click Isometric

on the Standard

Views toolbar. (Ctrl-7)

Step 12. Click Features

Features

on the Com-

mand Manager toolbar.

Step 13. Click Wrap on the Features

toolbar.

Step 14. In the Wrap Property
under Wrap Type,

Manager:
Fig. 108

select Emboss

=

under Wrap Method

select Spline Surface

Sk

under Wrap Parameters

Source Sketch

Sketch13 was preselected
Face for Wrap Sketch

click both front faces, Fig. 109

Depth G 35
click OK %# .

Step 15. Save E (Ctrl-S).

>

¢ ERe@
v

@ CHASSIS (Default)->?

»

-

v v -

v v v v -

v -

v -

Annotations

Solid Bodies(1)

55 Material <not specified>->?
E] Front Plane

E] Top Plane

E] Right Plane

L Origin

@ Stock-MASTER MODEL-1->? (Defe

@ Boss-Extrude1
Cut-Extrude1
3 split Linet
g Dome1
ﬁlﬂ Mirror1
Cut-Extrude2
ﬁlﬂ Mirrar2
Cut-Extrude3
Cut-Extrude4
Cut-Extrude5
Cut-Extrude6
ﬁlﬂ Mirrar3
@ Boss-Extrude2
@ Boss-Extrude3
Cut-Extrude7
[ Sketch10
@ Boss-Extrude4
¢ WIRE RUN -> (Default)
a Combine1

gg Fill Pattern
[ Sketch12

Fig. 107

Wrap1 @

v X

Wrap Type N

Wrap Method A

Wrap Parameters A

[ [skerenr ‘
©

a |Face<1> |
©

&Y 035mm jl

Reverse direction

Pull Direction ~

” |

Accuracy A

Low High

|

Preview A

° Low Accuracy Preview (Faster)
(O Full preview

Fig. 108
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T. Fillet1 Full Round

Y Y
Step 1. Rotate view from rear, use Shift click the Yt axis of the Reference Triad )\x
7

@
Step 2. Click Fillet | "'=t| on the Features toolbar.
. ® Fillet @
Step 3. In the Fillet Property Manager, v X =
select Manual, Fig. 111 ‘_
under Fillet Type Fllethee ~
© B/
select Full Round Fillet e T N
@ Face<1>
click in ) Side Face Set 1 1 box ~
click side face of hitch, Fig. 112 o e :
Tip: Right click in graphics area to advance cursor to next selec- N
tion in Property Manager or... °
I @ | —
click in @ Center Face Set Jjij box
click rear face of hitch o
. Tangent propagation
© Full preview
CliCk il’l @ Side Face Set 2 I bOX () Partial preview
rotate view to view other side face R
¥ Fig. 111

Shift click the YI axis of the Reference Triad
click side face, Fig. 113

click OK % .

SOLIDWORKS 26 CHAssis SOLARTRAIN PAGe 18-26



U. Fillet2 Asymmetric.

Step 1. Use Previous View @ on the Stan-
dard Views toolbar. (Ctrl-Shift-Z) to
return to previous view and zoom in
on catch, Fig. 114.

@
Step 2. Click Fillet |Filst| on the Features

toolbar. S

Step 3. In the Fillet Property Manager set:
select Manual, Fig. 115

under Fillet Type ® Fillet ®
v X M
select Constant Size Fillet @ [ianar ] Fileorpert]
under Fillet Parameters Fillet Type ~

Fillet Method Asymmetric %El

Items To FW¥iet A

Distance 1 q 3 © H
Distance 2 _ﬂ 1.5

)

under Items To Fillet (St sttt
click top rear edge of catch (1), Fig. 116 :;If'p;"ew"‘"’g‘
1.5 should be across top face of Catch, O Pt preview
() No preview
if opposite click Reverse Direction ~ Fillst Paramatars ~
click OK % . Do ® 2
T 1.50mm =
Step4. Save = (ctri-s). ~

Profile:

Elliptic ~

Fig. 115
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V. Fillets 3-9.

@
Step 1. Click Fillet |Filst| on the Features toolbar.
Step 2. In the Fillet Property Manager set: B Filletxpert ®
select FilletXpert, Fig. 117 v X9
@ Radius K 3 Add | Change | Corner s
click bottom rear edge of catch (1), Fig. 118 PR— ~
click Apply © _
Radius 3 () Show selection toolbar
N G
Options ~

8 select through faces
. Tangent propagation
© Full preview

() Partial preview

() No preview

Fig. 117

Fig. 118

(4) Radius f( 4
click side edges of catch (2), Fig. 119
click Apply

Radius .4

Fig. 119
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Step 3. Click Pan ‘%’ on the Standard Views toolbar (Mouse Wheel - Ctrl) to rear.

(5) Radius (( 1
click side and top edges of hitch (3), Fig. 121
click Apply

Radius 1
Fig. 121
(6) Radius f{ 4
click edge between hinges (1), Fig. 122
click Apply

Radius .4

®

Fig. 122
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Step 4. Click Isometric i on the Standard Views toolbar. (Ctrl-7)

(7) Radius f{ 7
click front and rear edges gear cut and wheel wells (10), Fig. 123
click Apply

Radius .7

Radius f{ 175

click both outside edges of Wrap1 (2), Fig. 124
click Apply

Radius .175

3 Radius (™, .15 Fig. 124 Fig. 125
click edge at side and hinge - both hinges (2), Fig. 126
click OK % .

Step 5. Save = (ctr1-s).

Radius .15

Fig. 126 Fig. 127
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W. Wrap Appearance: Gray Plastic. ¢ BRel@
Step 1. Ctrl click Wrap and Fillet8 ' in Feature Manager to Ecmss.s oot -
select both. Release Ctrl key and click Appearance Callout » [ Annotations

» Solid Bodies(1)
% on the context toolbar then click Fillet8 @, Fig. 128. ED_? Material <not specifed> ->
Front Plane
CJ Top Plane
Step 2. In the Appearances Task pane, expand Plastic, click Medium ERiaht Plane
Origin

Gloss and in the lower pane select light gray medium gloss
plastic, Fig. 129.

@ Stock-MASTER MODEL-1 -> (Defa
ﬂ Boss-Extrude1

-

4 Cut-Extrude1
v [ split Line1
Step 3. In the Appearances Property Manager set: [%E’;me:
under Color, Fig. 130 v [ Cut-brtrudes
set RGB values Mifmfz
» @ Cut-Extrude3
R 225 4 Cut-Extruded
G 225 4 Cut-Extrude5
» @ Cut-Extrude6
B 225 [i‘ﬂ Mirror3
. » ﬂ Boss-Extrude2
Clle OK f‘ . 4 ﬂ Boss-Extrude3
4 Cut-Extrude?
4 ﬂ Boss-Extrude4
Step 4. Save B (Ctrl-S). » €8 WIRE RUN -> (Default)
a Combine1
ill Pattern
« ';:I' Sl ' light grey medium gloss pla... @ » !
| ©@- e 2t v X H ® Fillet1
@ v 0 Appearances(color) @ DSPER | E Surface Finish @ F?" 18
% v ﬁPlastic | Color/Image <& Mapping %?!! ’\@ t@) O =
ﬁ High Gloss f" - '
Selected Geomatry ~ B Fillets @Fillete—
l ﬁ Low Gloss ‘ :‘,1::{]31 % ?::E: a B°dy~
[ Soft Touch = Gomsss  [@ XK
E ﬁ Textured x Remove All Par...
i —T . — B Fileto :
T Fig. 128
cream medium gloss plastic P — ‘
Appearance v
Color A
AL ]
standard i

—
beige medium gloss plastic

u

. zzsl =

.\gs

light grey medium gloss plastic| O &as Osv

Fig. 129 Fig. 130

)

CRCC

[« |

Fig. 131
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