@hapter 21 E's Small Car
Chassis

A. Create Planel.
Step 1. Open your Chassis part file.

Step 2. Click Isometric e on the Standard Views toolbar.

' Plane @
v -
Step 3. Click Features | Features | on the Command Manager toolbar. Mes:ge s
First Reference A
'E:I @ IFace<1>s
Step 4. Click Reference Geometry e | on the Features toolbar and Parale
Plane from the menu. - e
Coincident
Step 5. In the Planc? Property Manager set: j:gii: =
under First Reference, Fig. 1 = oﬁses h
click outside face of Chassis, Fig. 2 A1 'S:i.
Mid Plane
Distance ﬁ 17 E S rciorence R
check Flip offset oll “
The new plane should be towards passenger’s side of face. Third Referonce —
Click OK " . el |
Options A
[ Flip normal
Step 6. Save = (Ctr1-s). Fig. 1
=—Face
Face

Distance 17
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B. Extrude1 Sketch1 Pillar.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Hide Planel ﬁ To hide, click Planel ﬁ

A;{:

in the graphics area and Hide on the

context toolbar, Fig. 3.

¢S ER ¢ @ >
¥

8 CHASSIS (Default)->?
4 Annotations
» Solid Bodies(1)
55 Material <not specified>->?

lj Front Plane

S ERSS >
N

{8 CHASSIS (Default)->?
4 Annotations
» Solid Bodies(1)
é}% Material <not specified>->7

Lj Front Plane

I{J Top Plane L:J Top Plane
Click Planel |E| in the Feature Manager Ezgzt R 2 Ezgst % 1%« +
. ) 1“'}_ @Stoct\‘\@$ @S‘mcthﬁ&
and click Sketch ||___| on the context [ P N [ S
toolbar, Fig. 4. Fig. 3 Fig. 4
@ Convert Entities ®
Click Normal To "E.L on the Standard Views vox o
toolbar. (Ctrl-8) e o -
© i
Click Convert Entities |7 | on the Sketch cigecc-
toolbar. - E :
() Select chain
[Jinner loops one by one
In the Convert Entities Property Manager: Sl
under Entities to Convert, Fig. 5 i
click edges of pillar (6) and Fig. 5
edge of axle hole (1), Fig. 6 U O
click OK W .
Fig. 6
" S —
Click Trim Entities | e | (S) on the Sketch toolbar. o
In the Trim Property Manger: Optiors ~

select Corner| §* |, Fig.7

Trim the front and bottom converted edges
Click entities to trim.

Results shown in Fig. 9.

to close sketch, Fig. 8.

Power trim

)\_
~ Corner ~

Trim away inside

+| Trim away outside

TR

Trim to closest

Click OK J Whel’l done. D;:zsﬂ(;igmed entities as construction
Ignore trimming of construction
Dggecme:ry s e
Fig. 7
Before After
Trim Trim
1
@ O L O
Fig. 8 2 Fig. 9
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Step 8. Click Isometric ﬁ on the Standard Views toolbar. (Ctrl-7)

Step 9. Click Features | Features | on the Command Manager toolbar.

@ Boss-Extrude @
ﬁn v X &
Step 10. Click Extruded Boss/Base bauded | on the Features toolbar. From ~
Step 11. In the Boss-Extrude Property Manager set: tup: Nex VA
under Direction 1, Fig. 10 P I ~ ‘
End Condition Up To Next —
click OK ¥ . :

Fig. 10

Step 12. Save [ (Ctr1-S).

Fig. 11 Rl P L@@

C. Extruded Cut1 Sketch2 Cut Pillar.
Step 1. Click the front face pillar and click Sketch ﬁl_ on
the context toolbar, Fig. 12.

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

Step 3. Click Wireframe |[[L]| on the View
toolbar. Fig. 12

Step 4. Click Line ./ (L) on the Sketch toolbar.

Step 5. Sketch the 4 lines, Fig. 13. Start on inside edge of pillar
along edge, down to bottom inside edge. Across to inside
edge and then up at angle to close sketch.

I
Fig. 13
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Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

Step 12.

Step 13.

Click Smart Dimension

toolbar.

o

Smart

-

(S) on the Sketch

Dimension

Add dimensions, Fig. 14.

Click Shaded With Edges | ([

Click Isometric @

(Ctrl-7)

on the Standard Views toolbar.

on the View toolbar.

45°~

Click Features | Features | on the Command Manager toolbar.

Click Extruded Cut

In Cut-Extrude Property Manager set:

under Direction 1,
End Condition Up To Surface

click rear inside face of body, Fig. 16

click OK % .

Save (Ctrl-S).

@
Extruded
Cut

Fig. 15

on the Features toolbar.

Surface

J
BN

Fig. 16

i 28
L
Fig. 14
Cut-Extrude @
v X ®
From ~
Sketch Plane v
Direction 1 A

Up To Surface s ~

“1
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D. Mirror1 Pillar.

Step 1.

Step 2.

Step 3.

Step 4.

E. Section View.

Step 1.

Step 2.

Ctrl click Right Plane, Boss-Extrudel
and Cut-Extrudel features to select plane
and features, Fig. 17.

Click Mirror on the Features

toolbar.

In the Mirror Property Manager click OK
W

save i (ctr1-s).

Fig. 19

¢S ER e @ >
¥

) CHASSIS (Default) ->

4 Annotations
» Solid Bodies(1)
55 Material <not specified> ->
lj Front Plane
] Top Plane

[ Right Plane
L Origin
@ Stock-MASTER MODEL-1 -> (Defa
lj Plane1

4 @Boss{xtrudm

-

@ Cut-Extrude’

Fig. 17

Click Section View E’ in View toolbar. Or View > Display >

Section View.

In the Section View Property Manager:
under Section 1, Fig. 20

click Top Plane %‘

o 363

Offset Distance
click OK % .

Fig. 21

DE‘E] Mirror @
v X
Mirror Face/Plane ~
@ Right Plane ‘
Secondary Mirror Face/Plane v
Features to Mirror A
@ Boss-Extrude

Cut-Extrude
Faces to Mirror v
Bodies to Mirror v
Options ~

[:] Geometry Pattern

(B Propagate visual properties
() Full preview

© Partial preview

Fig. 18

ﬁi Section View @
v X

Drawing Section View ~
A A
A
Section Method A
© Planar
(O zonal
Section Options A

Offset perpendicular to:
© Reference plane
() Selected plane

B show section cap

[ ) keep cap color

[C) Graphics-only section

Section 1 N

1= e
7|

&y 3630mm ~ ﬂ
[ 0oodeg j
[ 0oodeg j
’— Edit Color

[:] Section 2 v
[:] Section 3 v
() section by Body v
O Transparently Section Bodies v

Enable selection plane

Preview

Save

Fig. 20
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F. Delete Face.

Step 1. Zoom in on pillars, Fig. 22.

Step 2. Click Surfaces | Surfaces | on the Command

Manager toolbar.

Step 3. Click Delete Face on the

Surfaces toolbar.

Step 4. In the Delete Face Property Manager:
under Selections, Fig. 23
click small triangular face, Fig. 24
Rotate view to view inside other side, Fig. 25.

Use Ctrl-Shift click Y axis of the Reference Triad twice
click other small triangular face, Fig. 25 z

under Options

Delete and Patch

click OK %

Step 5. Turn off Section View
Section View.

Step 6. Save = (ctr1-s).

Fig. 25

in View toolbar. Or View > Display >

il

a Delete Face

v X

Selections

e Face<1>
Face<2> &
°

[¥] Show selection toolbar

Options
QO Delete
(® Delete and Patch,
O Delete and Fill

[ Show preview

Fig. 23

Fig. 26
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7.4

G. Extruded Cut2 +S_ketch3 Rear Window. ¢ ER e >
Step 1. Click Right Plane |;| in the Feature Manager and click Sketch Ecmssls .
-:c}_ » [A] Annotations
L___| on the context toolbar, Fig. 27. , :o,id odien(t
E% Material <not specified> ->
Lj Front Plang| o— =
Step 2. Click Normal To ,;L,. on the Standard Views toolbar. (Ctrl-8) 1 Top phne@
I:] Right Plane
L Origin
Step 3. Click Wireframe @] on the View toolbar. LE:,T:::;MASTER MopET > (s
4 éﬂ Boss-Extrude1
4 @ Cut-Extrude1
Step 4. Click Parallelogram E in the Rectangle flyout D ™| on the [E?I\%]Mirlmﬂ
Sketch toolbar. Fig. 27
3 2
Step 5. Sketch parallelogram along the rear wall with the top and bottom lines N\ ¥
horizontal. Start parallelogram on rear edge, up to top vertex and along
top edge, Fig. 28.
1
&
_ o
Step 6. Click Smart Dimension pomart (S) on the Sketch toolbar.
Step 7. Add 47.4 dimension, Fig. 29.
\ _J O
Step 8. Click Shaded With Edges a on !
the View toolbar. Fig. 28
Step 9. Click Isometric ﬁ on the Standard Views toolbar. (Ctrl-7)
4
O

B

Fig. 29
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Step 10. Click Features | Features | on the Command Manager toolbar.

@
Step 11. Click Extruded Cut |extruded | on the Features toolbar.

Cut

Step 12. In Cut-Extrude Property Manager set:
under Direction 1, Fig. 30
End Condition Up To Surface
click inside face of pillar, Fig. 31
under Direction 2
End Condition Up To Surface
Rotate view to inside other pilla& use Ctrl-Shift click the Y

axis of the Reference Triad Ax
7

click inside face of pillar, Fig. 32
click OK w .

Surface Surface

Step 13. Save E
(Ctrl-S).

o

Fig. 31

Cut-Extrude
v X &

Erom

Sketch Plane

Direction 1

Up To Surface ‘

“1

@ ‘Face<1> ‘
[ Flip side to cu?

Draft outward

B Direction 2

A

¢|W
=

Fig. 30
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H. Sweep Sketch4 Hinge1 Chassis/Hatch.
Step 1. Click Right Plane | ;_| in the Feature Manager and click Sketch

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

3

—

on the context toolbar, Fig. 33.

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

Click Circle Gj (S) on the Sketch toolbar.

Sketch circle on front edge of body, Fig. 34.

Click Smart Dimension

&

Smart

-

Dimension

Add dimensions, Fig. 35.

(S) on the Sketch toolbar.

CER S S >
Nd

{8 CHASSIS (Default) ->
4 Annotations
» Solid Bodies(1)
é% Material <not specified> ->
LJ Front Plan| z— =
J Top Plan;@l
Right Plane
L Origin
@ Stock-MASTER MODEL-1 -> (Defa
LJ Plane1
4 éﬂ Boss-Extrude
A [Ij Cut-Extrude1
l: Sketch2
[E‘E] Mirror1
@ DeleteFace1
4 @ Cut-Extrude2

=

Fig. 33

Sketch
circle on
edge
\@ W ()
Fig. 34
D5
W ()
1 6;1 4
Fig. 35
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Step 7. Rotate view to hinge, Fig. 37. Use Right Arrow key g once and use Down Arrow key

once.

Step 8. Click Features | Features | on the Command Manager toolbar.

Step 9. Click Swept Boss/Base ‘f swept Boss/Base | on the Features toolbar.

Step 10. In the Swept Property Manager: o sweep @
under Profile and Path, Fig. 36 VX
Profile 0 circle is selected, Fig. 37 gi‘”:"’P”ﬂ
Path C right click and click Selection Manager CO :MM — d|_
click Select Group [1123- in Selection Manager, Fig. 38 !@@*
. ] Customize Menu
click the 3 edges along top front edge of bumper optons
click OK in Selection Manager | +/ (et Cﬂ"s'a"ts N
select Bidirectional E]M o :
under Options @ o prevew
Profile orientation Keep Normal Constant ;:f*!geif:"“df
click OK % . Fig. 36

Profile

Fig. 37 MBI Fig. 39
@.M%
ig. 3

F

L
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I. Extruded Cut2 Sketch3 Hinge1 Chassis/Hatch. ;H Blo/@ >

Step 1. Click Right Plane [:,::] in the Feature Manager and click Sketch
E on the context toolbar, Fig. 40.

Step 2. Click Circle @ (S) on the Sketch toolbar.

Step 3. Sketch circle
at centerpoint
of horizontal
section of hinge
Sweepl, Fig. 41.
To wake up center-
point, hover cursor
over circular edge.

Step 4. Click Smart Dimen-
&

Smart
Dimension

sion - |(S) on the
Sketch toolbar.

Fig. 41
Step 5. Add offset dimension .3 from circular edge, Fig. 42.

Step 6. Click Features | Features | on the Command Manager toolbar.

@
Step 7. Click Extruded Cut |extruded | on the Features toolbar.

Cut

Step 8. In the Cut-Extrude Property Manager set:
under Direction 1, Fig. 43
End Condition Mid Plane

Depth $ 14

click OK % .

Step 9. Save E

(Ctrl-S).

Fig. 44
SOLIDWORKS 25 CHAssis ESCAR

PAGe 21-11

4 CHASSIS (Default) ->
4 m Annotations
v [@] Solid Bodies(1)

0 —
2% Material <not specified> ->

Ej Front Pla
Ej Top Planjg‘@|

I_. Origin
@ Stock-MASTER MODEL-1 -> (Defa
Ej Plane1
hd ﬁ Boss-Extrude
E Sketch1
4 @ Cut-Extrude1
[h‘ﬂ Mirror1
a DeleteFace1
4 @ Cut-Extrude?

4 ’ Sweep1
Fig. 40

Fig. 42

Cut-Extrude @

v X ®

From A
|Sketch Plane v |

Direction 1 ~
|Mid Plane v |

g

43 [14.00mm =
(Jriip sideh

®) =
|| Draft outward

Fig. 43

Fig. 45



J. Split Line and Dome Sketch4 for Hinge1 Chassis/Hatch.
Step 1. Click the inside face of hinge and click Sketch E

Step 2.

Step 3.

Step 4.

Step 5.
Step 6.

Step 7.

Sketch circle

at centerpoint
of cut, Fig. 47.
Wake up center-
point.

Click Smart
Dimension

o

Smart
Dimension

under Type of Split, Fig. 49

select Projection

under Selections E
Sketch is selected

on the context toolbar, Fig. 46.

Click Circle @ (S) on the Sketch toolbar.

in Faces to Split field a

click side face, Fig.
click OK % .

50

Step 8. Click Dome on the

Features toolbar.

Fig. 47
- | (S) on the Sketch toolbar.

Dimension diameter 3.1, Fig. 48.
Click Insert Menu > Curve > Split Line.

In the Split Line Property Manager:

Face— 7%

@ Split Line @
v X
Type of Split A
() silhouette
© Projection
(@) Interseclims
Selections ~

-1
|

[ single direction

Current Sketch.
]

|| Reverse direction

Step 9. In the Dome Property Manager set:

under Parameters, Fig.

click split line face,
Fig. 52
Distance .7

51

Reverse Direction

Pal

Dome should be inward

click OK w# .

Step 10. Save = (Ctr1-s).

SOLIDWORKS 25 CHAssis ESCAR

Fig. 49
8 Dome @
v X
@ Im
[0.70mm : =
2
1 |

[ JElliptical dome
B show preview

Fig. 51

GRS S
@@gﬁ&@@
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K. Mirror2 Dome.

W

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

Step 2. Ctrl click Right Plane and Domel features
to select plane and feature, Fig. 53.

Step 3. Click Mirror on the Features
toolbar.

Step 4. In the Mirror Property Manager set:

under Options, Fig. 54
check Geometry Pattern

click OK % .

L. Extrude2 Sketch7 Hinge2

Chassis/Roof.
Step 1.

3=

—_

Step 2. Click Normal To 1;.1..;
Views toolbar. (Ctrl-8)

Click side face Chassis and click Sketch
on the context toolbar, Fig. 56.

S ER S @ °
g

@Y CHASSIS (Default) ->
4 Annotations
’ Solid Bodies(1)
55 Material <not specified> ->
[:J Front Plane
il Top Plane
[ Right Plane
L Origin
@ Stock-MASTER MODEL-1 -> (Defa
Lj Plane1
4 éﬂ Boss-Extrude1
@ Cut-Extrude’
[Elﬂ Mirror1
@ DeleteFace1
v [@ cut-Extrude2

4 f Sweep1
. &

@ t-Extrude3
> Split Line1

-

L]

Fig. 55

on the Standard

Step 3. Zoom in on rear top corner of body, Fig. 57.

(T

fomet]
. Fig. 53

DE‘E] Mirror @
v X
Mirror Face/Plane ~
@ ‘ Right Plane ‘
Secondary Mirror Face/Plane v
Features to Mirror ~
@ ‘Dume‘\ ‘
Faces to Mirror v
Bodies to Mirr: v
Options o)

. Geometry Pattern

B Propagate visual p&es

() Full preview

© Partial preview

.
Fig. 54

GEITCS R

téo@ﬁ@

Fig. 57
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Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

Step 12.

Step 13.

Click Circle Gj (S) on the Sketch toolbar.

Sketch circle forward of and coincident ):< with
top rear vertex of body, Fig. 58.

&
Click Smart Dimension |, *™" | (S) on the Sketch
toolbar. v

Add dimensions, Fig. 59.

(s

Fig. 58

Rotate view to back side, click Isometric ﬁ on the
Standard Views toolbar (Ctrl-7), then YCtrl-Shift click

the Y axis of the Reference Triad AK
7

Click Features | Features | on the Command Manager toolbar.

]

Click Extruded Boss/Base | Extrudzd | on the Features toolbar.

Boss/Base
]'SS
In the Boss-Extrude Property Manager set:
under Direction 1, Fig. 60 >
End Condition Blind As

A

Reverse Direction

Depth $ 17

click OK s .

Zoom in on hinge2, Fig. 62.

save [ (ctri-s). Q -

Fig. 62

05
h—fl 55
T

\

A

Fig. 59
@ Boss-Extrude @
v X ®
From el
Sketch Plane ~
Direction 1 ~
Blind v
3 I

&5 [17.00mm ‘
. Merge resu¥

-

-

Draft outward

Fig. 60
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M. SplitLine and Dome Sketch4 for Hinge2 Chassis/Ro%

Step 1. Click the inside face of hinge and click Sketch ﬁ on PRI ®

the context toolbar, Fig. 63. | ~\r £ B

Step 2. Click Circle (Ej' (S) on the Sketch toolbar.

Step 3. Sketch circle at centerpoint of extruded hinge, Fig. 64.
Wake up centerpoint.

Step 4. Click Smart Dimension

&

Smart
Dimension

. (S) on the
Sketch toolbar.

Step 5. Dimension diameter
3.1, Fig. 65.

Step 6. Click Insert :
Menu > Curve > Split Line. Fig. 64

Step 7. In the Split Line Property Manager:

under Type o.f Sglit, Fig. 66 & e @
select Projection o %
under Selections E e e ~
Sketch is selected O Frojection
(@) Intersecliors
in Faces to Split field @ Selections ~
click side face, Fig. 67 | “""
click OK % . @ I’ﬁ
Step 8. Click Dome on the singe drection
Features toolbar. reversedirecten
Fig. 66
Step 9. In the Dome Property Manager set:
under Parameters, Fig. 68
click split line face, S pome @

Fig. 69 VX

Parameters A

Distance .7
F ® w
Reverse Direction I

Dome should be inward

E\ 070mm g =
click OK % . o D S—
6 | |
1 |
Step 10. Save E (Ctrl-S) [ Elliptical dome
B show preview
Fig. 68 Fig. 69
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N. Mirror3 Boss-Extrude2.

W

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

Step 2. Ctrl click Right Plane and Boss-Extrude2
features to select plane and feature, Fig. 70.

Step 3. Click Mirror on the Features
toolbar.

Step 4. In the Mirror Property Manager click OK

W

Fig. 72

O. Mirror4 Dome2.
Step 1.
Step 2. Click Mirror on the Features
toolbar.
Step 3. In the Mirror Property Manager set:
under Options, Fig. 74
check Geometry Pattern
click OK % . \
Step 4. Save E

(Ctrl-S).

Fié; 75
SOLIDWORKS 25 CHASsSIS

S ER @ °
v

@) CHASSIS (Default) ->
4 Annctations
Solid Bodies(1)
o
23§ Material <not specified> ->
L.J Front Plane
1 Top Plane
P

[ Right Plane
L Origin

@ Stock-MASTER MODEL-1 -> (Defa
Lj Plane1

éﬂ Boss-Extrude1
@ Cut-Extrude1
[Elﬂ Mirror1

@ DeleteFace1
@ Cut-Extrude2
f Sweep1

@ Cut-Extrude3
& split Line1
9 Dome1

[Elﬂ Mirror2

& split Line2

9 Dome2

-

v -

v v v v

v -

Fig. 70

Di‘é] Mirror @
v X
Mirror Face/Plane A
@ Right Plane ‘
Secondary Mirror Face/Plane v
Features to Mirror ~
@ Boss-Extrude2 ‘
Faces to Mirror v
Bodies to Mirror v
A

Options
D Geometry Pattern
(8 Propagate visual properties
() Full preview
© Partial preview

Fig. 71

Ctrl click Right Plane and Dome2 features to select plane and feature, Fig. 73.

¢S EROC@
v

& CHASSIS (Defaul) ->
Annotations

Solid Bodies(1)

55_5 Material <not specified> ->
[:J Front Plane

1] Top Plane

[ Right Plane
I_, Origin

@ Stock-MASTER MODEL-1 -> (Defa
[:J Plane1

éﬂ Boss-Extrude1
@ Cut-Extrude
|ﬂ Mirror1

@ DeleteFace1
@ Cut-Extrude2
f Sweep1

@ Cut-Extrude3
R split Line1

9 Dome1

|ﬂ Mirror2

éﬂ Boss-Extrude2
R split Line2

|ﬂ Mirror3

-

-

v -

v v v v

v -

Fig. 73

[E‘E] Mirror
v X

Mirror Face/Plane

@

@ ‘ Right Plane

Secondary Mirror Face/Plane

Features to Mirror

Dome2

@

i U S Rl 2

Faces to Mirror
Bodies to Mirror
Options
. Geometry Pattern
(B Propagate visual p&es
() Full preview
© Partial preview

Fig. 74
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P. Extrude3 Sketch9 Axle Support.
Click top face of side of body and click Sketch

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

the context toolbar, Fig. 76.

Click Corner Rectangle

ID'T

Sketch rectangle coincident with driver side

D in the Rectangle flyout

on the Sketch toolbar.

inside edge of body, Fig. 77.

Fig. 77

Click Smart Dimension
on the Sketch toolbar.

Add dimensions, Fig. 78. Dimension from midpoint

&

Smart
Dimension

-

to model blue Origin L

Click Features | Features | on the Command Manager toolbar.

Click Extruded Boss/Base

(S)

@Ilﬁ"I%

ﬁ@@

-~

Ll

Extruded
Boss/Base

on the Features toolbar.

In the Boss-Extrude Property Manager set:
under Direction 1, Fig. 79
End Condition Blind

Depth @ 5

under Direction 2

End Condition Up To Next

click OK % .

SOLIDWORKS 25

@ Boss-Extrude @
v X @
From ~
Sketch Plane M
Direction 1 A
&5 [5.00mm ‘
@ terge
-
-
Draft outward

Fig. 80
CHAssis ESCAR PAGE21-17



Q. Chamferl1.

@

Step 1. Click Chamfer | chamser| On the Features toolbar.

Step 2. In the Chamfer Property Manager set:
under Chamfer Type, Fig. 81

1]

select Angle Distance ﬁ?-

click top corner edges of support, Fig. 82
under Chamfer Parameters

Distance & 3.2
Angle I&n 45“(

click OK w# .

Step 3. Save = (ctr1-s).

R. Linear Pattern1.
- Fig. 82
.[‘FI}‘

Step 1. Click Linear Pattern |, | on the Features toolbar.

Step 2. In the Linear Pattern Property Manager set:
under Direction 1, Fig. 83
click a horizontal front edge

A

Reverse Direction

Number of Instances 2% 2

under Features and Faces
click Axle support features (Boss-Extrude3 and
Chamferl), Fig. 84

click OK w# .

Spacing

Features

Direction

Fig. 84

@) chamfer ®@

Vv X H

Chamfer Type ~

Items To Chamfer A
Edge<1>

Edge<2> ‘

B show selection toolbar
.Tangenl propagation
© Full preview
() Partial preview
(O No preview

Chamfer Parameters
[ Flip direction

& 3.20mm
'y 45.00degk

g Fig. 81

4r 4

EE Linear Pattern
v X

Direction 1

E“Edge«b

&xacing and instances

() Up to reference
&5 [13.00mm ‘
o
% 2

Direction 2

() symmetric

4r 4

]

© spacing and instances

(O Up to reference
&5 1.00mm
o
|
(") Pattern seed only

. Features and Faces

4r (4

Boss-Extrude3

®

d

[ Bodies
[[J Reference Geometry
Instances to Skip
Options
Vary sketch
E] Geometry pattern
B Propagate visual properties
© Full preview

(O Partial preview

Fig. 83
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S. Linear Pattern2.

[HH]

ElE]
Step 1. Click Linear Pattern | .= | on the Features toolbar.
Step 2. In the Linear Pattern Property Manager set:

under Direction 1, Fig. 85

click a horizontal side edge :

Spacing G 86.5 .

Number of Instances &% 2
under Features and Faces

click all Axle support features

(Boss-Extrude3, Chamfer1 and ¢

LPatternl), Fig. 86 /
click OK W g O

> J\>/
s ;'/u v = Direction
— -

T. Mirror5 Axle Supports. Fig. 86

EE Linear Pattern

v X

Direction 1

‘Edge<1>

o#

© spacing and instances

() Up to reference

&5 l8e.50mm ‘
-
2

Direction 2

() symmetric

]

© spacing and instances

4r 4

(O Up to reference

&5 1.00mm

o
o #

1

() Pattern seed only

. Features and Faces

d

4r (4

A

Boss-Extrude3

Chamfer1 l

Step 1. Ctrl click Right Plane |E|, Boss-Extrude3,
Chamfer1 and LPattern1-2 features to
select plane and features, Fig. 87.

Click Mirror on the Features

[
[
tOOlbaI'. EJ Right Plane

@ Stock-MASTER MODEL-1 -> (Defa
[)J Plane1
éﬂ Boss-Extrude1
4 @ Cut-Extrude
D;‘E] Mirror1
@ DeleteFace1
@ Cut-Extrude2
f Sweep1
@ Cut-Extrude3
3 split Linet
e Dome1
D;‘E] Mirror2
éﬂ Boss-Extrude2
3 split Line2
e Dome2
D;‘E] Mirror3
D;‘E] Mirrord
4 @Bcss{xﬂudeB
@ Chamfer1
0 Lpattern1
L Lpattern2

Fig. 87

QER S @ >
¥

&) CHASSIS (Default) ->
4 @ Annotations
3 Solid Bodies(1)
éﬁ Material <not specified> ->

)J Front Plane

Step 2.

Step 3. In the Mirror Property Manager click OK

-

Step 4.

vy v v v

-

-

SOLIDWORKS 25 CHASsSIS

[ Bodies v
[[J Reference Geometry v
Instances to Skip v
.
Fig. 85
‘E] Mirror @
v X
Mirror Face/Plane A
@ Right Plane ‘
Secondary Mirror Face/Plane v
Features to Mirror ~
@ Boss-Extrude3
Chamfer1
LPattern1
LPattern2
Faces to Mirror v
Bodies to Mirror v
Options A
D Geometry Pattern

(B Propagate visual properties

(O Full preview
© Partial preview

Fig. 88
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U. Extruded Cut4 §ketch 10 Axle Holes.
Step 1. Click Right Plane | ;_| in the Feature Manager and click Sketch

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

Step 12.

Step 13.

3

—

Click Normal To

<&

Click Circle

G

Sketch circle at each axle hole, Fig. 91. Wake
up centerpoint, hover cursor over circular edge.

Unselect Circle tool.

(S) on the Sketch toolbar.

on the context toolbar, Fig. 90.

Ctrl drag a se-

on the Standard Views toolbar. (Ctrl-8)

lection to select

both circles and click Make Equal

context toolbar, Fig. 92.

Click Smart Dimension
(S) on the Sketch toolbar,

G BEE S @ >
Nd

{8 CHASSIS (Default) ->
4 Annotations
» Solid Bodies(1)
é% Material <not specified> ->
LJ Front Plar| z— -
L ] Top Plan
I:J Right Plane
L Origin s
@ Stock-MASTER MODEL-1 -> (Defa
LJ Plane1
éﬂ Boss-Extrude
@ Cut-Extrude1
[E‘E] Mirror1
@ DeleteFace1
@ Cut-Extrude2

v v

Dimension
diameter 7.2,

Fig. 93. Clear-
ance of .2 for Axle.

Click Isometric

Views toolbar. (Ctrl-7)

Click Features

Command Manager toolbar.

4 fSweem
4 @ Cut-Extrude3
O TN » e split Line1
U 9 Dome1
[E‘E] Mirror2
. 4 éﬂBess—Ex‘(rudeZ
1g. 91 > § split Line2
= |on the D omez
[E‘E] Mirror3
[E‘E] Mirror4
4 éﬂBess—Ex‘(rudeS
@ Chamfer1
Q\ 4 PR Lpatternt
Smart L-} é\ @ = QE o FL’I ?? EE LPattern2
Dimersiun @ |2 TA_—°| ¢@§) b Qﬂ éﬂ [4e] Mirrors :
’J Fig. 90
@D ©
O |
|
Fig. 92
@ on the Standard %) 7.2%
O O
Features | on the Fig. 93
Cut-Extrude @
@ v x®
Extruded on the — A

Click Extruded Cut

Features toolbar.

Cut

In the Cut-Extrude Property Manager set:
under Direction 1, Fig. 94

End Condition

Through All - Both

click OK " .

save I (ctri-s).

SOLIDWORKS 25

irecti
Through All - Both ‘ ~

"1

[ Flip side to cut

c

Draft outward

B Direction 2 A
Through All ~

=
Fig. 94
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V. Extrude11 Sketch4 Motor Holder.
Step 1. Click the top face of bottom of Chassis and click Sketch
%}[_ on the context toolbar, Fig. 96.

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

Step 3. Click Corner Rectangle D
flyout D ™ | on the Sketch toolbar.

in the Rectangle

Step 4. Sketch corner rectangle, Fig. 97.

Step 5. Unselect Rectangle tool. To unselect,

right click graphics area and click Select
from menu.

Step 6. Ctrl click midpoint of a horizontal line and Origin L_. to select both. Release Ctrl key
and click Make Vertical | on the context toolbar, Fig. 98.

o

Smart
Step 7. Click Smart Dimension |pimension | (S) on the Sketch toolbar.

-

Step 8. Add dimensions, Fig. 99. Dimension midpoint of axle hole.

I I D

Midpoint
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Step 9.

Click Isometric

N7

on the Standard Views toolbar. (Ctrl-7)

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

Step 11. Click Extruded Boss/Base

Step 12. In the Boss-Extrude Property Manager:
under Direction 1, Fig. 100
End Condition Blind

Depth {a 2.55
click OK %# .

Step 13. Save E (Ctrl-S).

@l

Extruded
Boss/Base

on the Features toolbar.

@

W. Extrude5 Sketch12 Motor Side Rails.

Step 1.

Step 2.

Step 3.

Step 4.

Click the top face of Chassis and

click Sketch (|__

toolbar, Fig. 102.

Click Normal To

dard Views toolbar. (Ctrl-8)

Click Corner Rectangle

D in the Rect-
angle flyout
| g
the Sketch
toolbar.

on the context

<&

on the Stan-

Fig. 102
Sketch corner rectangle along edge motor holder, coincident with front, side and rear
edges of motor holder extrude, Fig. 103.

@ Boss-Extrude @
v X ®
From ~

Sketch Plane M
Direction 1 A
Blind ‘ v

o 12.55mm s =
.Mergeresu
Draft outward
Fig. 100

Fig. 103
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Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

Step 12.

Step 13.

Step 14.

Step 15.

o
Click Smart Dimension | pimersion | (S)
on the Sketch toolbar. M j }«2 @
Add 2 dimension using -2 (key-in -2)

to flip rectangle to outside of motor
holder extrude, Fig. 104.

Unselect Smart Dimension. To
unselect, right click graphics area and

click Select |.= from menu.

Click Right Plane 1] in the Feature
Manager to select plane, Fig. 105.

Ctrl drag a selection to select rect-

angle, Fig. 106. Jj$|il

Fig. 104
Click Mirror Entities ‘[%'H] Mirror Entities | on the Sketch toolbar.

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

Click Features | Features | on the Command Manager toolbar.
- )
Click Extruded Boss/Base s on the Features toolbar.
055/base

In the Boss-Extrude Property Manager:
under Direction 1, Fig. 107
End Condition Blind

Depth @ 7

click OK w# .

Save (Ctrl-S).

G BB S @ >
Nd

& CHASSIS (Default) ->

4 Annotations

’ Solid Bodies(1)
é% Material <not specified> ->

H Front Plane

[ J Top Plane

I_, Origin ‘
(@ Stock-MASTER MODEL-1 -> (Defa
H Plane1

4 éﬂ Boss-Extrude

4 @ Cut-Extrude1

« ®
Fig. 106

@ Boss-Extrude @
v X ®
From A

Sketch Plane M
Direction 1 A
Blind v
J DA

& 7.00mm‘
.Merge resWit
-
-

Draft outward

Fig. 107
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X. Extrude6 Sketch13 Studs from Block.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

—
Click the top face of motor holder and click Sketch [\__ | on
the context toolbar, Fig. 109.

Click Normal To "-T.Ii" on the Standard Views toolbar. (Ctrl-8)

7
Click Centerline |+* | in the Line flyout :/:
the Sketch toolbar.

Sketch horizontal centerline at midpoint ¢
\h\\ of motor holder extrude, Fig. 110. k
Double click to terminate the line chain.

Sketch two vertical centerlines, Fig. 111.
One at midpointi\ of motor holder
and midpoint‘i\ of horizontal cen-
ter and another below it.
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Step 6. Click Tools Menu > Blocks > Insert.

Step 7. In Insert Block Property Manager,
click Browse, Fig. 112

in Open dialog, navigate to Documents\Tech Ed 25-26\ESCar

and open LEGO 2x4 Block file, Fig. 113
under Parameters

Block Scale I_i 1

A
Block Rotation ‘-\- 920°
click place two Blocks away from any edges, Fig. 114

Clle OK f . % Open X

« v

« TechEd 25-26 > ESCar~ O Search ESCar P

Step 8. Ctrl click mid-
point of a verti-
v Tech Ed 25-26
cal centerline
. > CCAT LEGO 2X4 LEGO AXLE
and centerpomt ‘ s I BLOCK.SLDBLK BLOCK.SLDBLK
of a Block and ‘
Make Coinci-

dent /{. on the

context toolbar,
Fig. 115.

Organize ~ New folder o- @ o

Tutorials
() Create external
reference to file

Configuration: Default v

File name: |LEGO 2x4 BLOCK.SLDBLK‘ | SOLIDWORKS Blocks (*sldblk, * -

Cancel
Fig. 113

Step 9. Ctrl click midpoint of other vertical centerline and center-
point of other Block to select both. Release Ctrl key and click

Make Coincident /{L on the context toolbar, Fig. 116.

5 5
Bl /&'g %
®RIEP RO
] oC
I Olo |
}"\__ Ctrl click _ | A Qf’
|| centerpoint )
S F— and midpoint ¥ [ M&J

Fig. 115 Fig. 116

@ Insert Block ®
v X
Blocks to Insert A

Open Blocks

Block-LEGO 2X4 BLOCK

e %d'ess‘ﬂ
Fig. 112

Fig. 117
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Step 10. Click Isometric @ on the Standard Views toolbar. (Ctrl-7)

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

@

Step 12. Click Extruded Boss/Base | Btruded | on the Features toolbar.

Eoss/Base

Step 13. In the Property Manager set:
under Direction 1, Fig. 118
End Condition Blind

Depth @ 1.8

click OK w# .

Step 14. Save (Ctrl-S).

Y. Chamfer2. Fig. 119
@

Step 1. Click Chamfer | chamser| On the Features toolbar.

Step 2. In the Chamfer Property Manager set:
under Chamfer Type, Fig. 120 0

1]
select Angle Distance ﬁ?-
click top front and rear corner
edges of motor holder side rails,
Fig. 121
under Chamfer Parameters &

/)
Distance & 3 %}Q}(

Angle [ 450 / A1 10Y
click OK % .

Step 3. Save = (Ctrl-S).

@ Boss-Extrude @

v X ®

From A
Sketch Plane b

Direction 1 ~

Blind ~

4 DA

& w.zaomms
.Mergeres d

-

-

Draft outward

Fig. 118

©

8 show selection toolbar
8 Tangent propagation
© Full preview

() Partial preview

() No preview

Chamfer Parameters A
[JFlip direction

& 3.0omm
[ 45.00deg§

Fig. 120

4r 4

SOLIDWORKS 25 CHAssis ESCAR PAGE 21-26




Z. Fillets 1-5.
Step 1. Rotate view

to view under

hingel from

rear, click Iso-

metric ‘

Y

Triad )\K Zoom in, Fig. 122

Fig. 122.

on the
Standard Views toolbar
(Ctrl-7), then Shift click
the Y axis of the Reference

Step 2. Click Fillet

@

Fillet

-

on the Features toolbar.

Step 3. In the Fillet Property Manager set:
select FilletXpert, Fig. 123

(1) Radius f{ 1

uncheck Tangent propagation

click edge under hingel (1), Fig. 124
click Apply

@) Radius still at (&, 1

click the other 2 edges under hingel (2),

Fig. 125

click Apply

SOLIDWORKS 25 CHASsSIS

® Filletxpert @

v X 5

Add |Change | Corner l

Items To Fillet ~

© [ —

B show selection toolbar

o2l

N | 1.00mm :
N
~

Apply

Options ~
8 select through faces

() Tangent propagation

© Full preview s
(O Partial preview

(O No preview

Radius 1

®

Fig. 124

Radius 1

@

Fig. 125
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(3) Radius f{ 5
click edges between hingel (2), Fig. 126
click Apply

Fig. 127

SOLIDWORKS 25 CHAssis ESCAR PAGE 21-28



Click Isometric ‘ on the Standard Views toolbar. (Ctrl—
@ Radius f’( 4

click a top edge of a stud, Fig. 128
click Internal to feature a 15 edges on the Fillet

pop-up
click Apply

b

N :
Internal to feature, 15 Edges
)

Fig. 128
Rotate view to view under hingel, use Up Arrow key a three times.
(5) Radius f{ 8
click edges under hingel (4), Fig. 129
click OK % .

Step4. save [ (ctr-s).

Fig. 130
SOLIDWORKS 25 CHAssis ESCAR PAGE 21-29



AA. Appearance: Gray Plastic.

Step 1. Click the Chassis to select part, click Appearances
Callout on the context toolbar and click
Chassis.. &, Fig. 131. part
Step 2. In the Appearances Task pane, expand Plastic,
click Medium Gloss and in the lower pane
select light gray medium gloss plastic,
Fig. 132.
Step 3. In the Appearances Property Manager:
under Color, Fig. 133
set RGB values:
R 127
G 127
B 127
click OK % .
@ v e Appearances(color)
Step4. Save [ (Ctrl-S). @ e
o RN
ﬁSoﬂ Touch
@ g
[/ satin Finish

beige medium gloss plastic

light grey medium gloss plastic ‘

Fig. 132

8"« @.
PC=P @

[ Face<1> @sto..
(8 stock-masTE..
) eody
@ crassis x

x Remove All Par...

sic ivance
..@ Color/Image
g

Selected Geometry ~

@ CHASSIS

I Remove Appearance ]

Color A

/I
‘ standard b ‘

i
——

[ IREd =
IR =5

o

(®RGB (OHsv
Fig. 133
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