@apter 7

A. Extrudel.

E's Small Car
Bevel Gear

. \ .
Step 1. Click New on the Standard toolbar, click Part Metric

and OK.
Step 2. Click Front Plane |E| in the Feature Manager and click Sketch
ﬁ on the context toolbar, Fig. 1.
Step 3. Click Circle Gj (S) on the Sketch toolbar.
D12,
Step 4. Sketch circle at the Origin , Fig. 2.
o
Step 5. Click Smart Dimension | ,,-""" | (S) on the Sketch
toolbar. -
Step 6. Dimension diameter 12.9, Fig. 2.
Step 7. Click Features | Features | on the Command Manager toolbar.
@) &
Step 8. Click Extruded Boss/Base Btruded | on the Features toolbar.
Step 9. In the Property Manager set: jﬂ ':“;mde @
under Direction 1, Fig. 3 - ~
End Condition Blind Sketch lane v
Depth ¥0i 1.1 'Y :
click OK " . 1
& '\.10mm‘ =
B. Save as "BEVEL GEAR". =
Step 1. Click File Menu > Save As. B
Fig. 3

Step 2. Key-in BEVEL GEAR for the filename and press ENTER.
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C. Extrude2 Tooth.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Click the front face and click Sketch I__|on the context
toolbar, Fig. S.

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

©

With the face still selected, click Convert Entities |2 | on
the Sketch toolbar, Fig. 6. -

Fig. 5

Converted
&
Click Circle | (=} edge
(S) on the Sketch
toolbar.
Sketch circle at L
the Origin L,
Fig. 7.
Click Centerline
A
:r'* in the Line

Fig. 6 Fig. 7
flyout n/: M
on the Sketch

toolbar.

Sketch a vertical
centerline from

the Origin up = =
to circular edge,
Fig. 8.

Click Line ,/:

(L) on the Sketch
toolbar.

Fig. 8 Fig. 9
Sketch line at angle from converted circular edge down to circle, Fig. 9.

Unselect Line tool. To unselect, right click graphics area and click Select I;:} from menu.
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Step 11.

Step 12.

Step 13.

Step 14.

Step 15.

Step 16.

Step 17.

Step 18.

Ctrl drag a selection
to left to select spoke
geometry, Fig. 10.

Click Mir-
ror Entities
|[h|4] Mirror Entities

on the Sketch
toolbar.

Click Smart

e\

Smart

-

Add dimensions, Fig. 11.

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

Click Features | Features | on the Command Manager toolbar.

Fig. 10
Dimension |P'mensien | (S) on the Sketch toolbar.

Click Extruded Boss/Base

@l

Extruded
Boss/Base

on the Features toolbar.

In the Boss-Extrude Property Manager set: /—\h\k\
under Direction 1, Fig. 12 -

End Condition Blind

Depth $ 3

under Selected Contours
click the two contours, Fig. 13

click OK w# .

Fig. 13

il

.
Fig. 11
éﬂ Boss-Extrude @
v X @&
From A
Sketch Plane ™
Direction 1 A
a
& 3wmm"k' o
. Merge res¥
a
-
Draft outward
) pirection 2 v
) Thin Feature v
Selected Contours A

O Sketch2-Region<1>

Sketch2-Region<2>
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D. Chamfer.

@

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

Step 2. In the Chamfer Property Manager set:
under Chamfer Type, Fig. 14

1]

select Angle Distance ﬁ?-

click top outside edge, Fig. 15
under Chamfer Parameters

Distance€} 8
Angle E 45°

click OK s .

Step 3. Save [ (ctr1-s). Fig. 15

E. Circular Pattern.

Step 1. Click Circular Pattern |H'E*ﬂ Cireular Pattern | in the Linear Pattern flyout
tures toolbar.

Step 2. In the Circular Pattern Property Manager set:
under Features and Faces, Fig. 16
click Boss-Extrude2 and Chamfer in graphics area, Fig. 17
under Direction 1
click in Pattern Axis I:I box
click a cylindrical face
select Equal spacing

o
Number of Instances 522 12
click OK %" .

Step 3. Save [ (ctr1-s).

SOLIDWORKS 25

@) Chamfer @

v X

Chamfer Type A
~

Items To Chamfer A

P

8 show selection toolbar
8 Tangent propagation
© Full preview
(O Partial preview
() No preview

Chamfer Parameters

[ Flip direction
& n.gomm ‘
[ 45.00deg

Fig. 14

a4

(s
[ElE]

Linear
Pattern

-

on the Fea-

@

eI
B.d CirPattern1

v X

Direction 1 ~

e —

() Instance spacing

© Equal spacing
[ 360.00deg

2

4 4

(0 Direction 2 v

8 reatures and Faces A

@ Boss-Extrude2

Chamfer1 ‘

[ Bodies v

[J Reference Geometry v

Instances to Skip v
A

Options
D Geometry pattern
(B Propagate visual properties
(O Full preview
© Partial preview

Fig. 16
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F. Extrude3 Hub.

Step 1. Click the front face of Extrudel and click Sketch %}[_
on the context toolbar, Fig. 19.

Step 2. Click Cirele (2] (S) on the Sketch toolbar.

Step 3. Sketch circle at the Origin L, Fig. 20.

&
Step 4. Click Smart Dimension | ,,-™"" | (S) on the Sketch
toolbar. -

Step 5. Dimension diameter 7.4, Fig. 20.

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

toolbar.
' !
Step 7. Click Extruded Boss/Base | Btruded | on the Features
toolbar. ’

Step 8. In the Boss-Extrude Property Manager set:

under Direction 1, Fig. 21 &) nome e
End Condition Through All |, , o
click OK %# .
Step 9. Save = (Ctrl-s).
~ I ‘
B Merge result

Fig. 21
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G. Insert LEGO AXLE Block and Cut.

.
.

Step 1.

Step 2.
Step 3.

Step 4.

Step 5. Edit Block, Fig. 27. To edit block, rigjht

Click the front face of Extrude2

and click Sketch [I__
text toolbar, Fig. 23.

~

on the con-

Click Normal To ‘{.IF

Face —E\
on the

Standard Views toolbar. (Ctrl-8)

Click Tools Menu > Blocks > In-

sert.

In Insert Block Property Manager,

click Browse, Fig. 24

in the Open dialog box, navigate to:
Documents\Tech Ed 25-26\ESCar and
open LEGO AXLE BLOCK file, Fig. 25

under Parameters

Block ScaleI i 1

Block Rotation

N o

click Origin L__, Fig. 26

click OK w# .

click the block and click Edit Block

2]

@@-W%a
Ao ®

@ Insert Block @

v X

Blocks to Insert A
Open Blocks

LEGO AXLE BLOCK

Browse...
[ Link to file: ‘

Parameters ~

[A =

E Odeg ~ i’

Fig. 23 Fig. 24

Open X

¢« oo « Tech Bd 25-26 » ESCar C | SearchESCar P
Organize ~ New folder g - ] o

>

v

>

Tech Ed 24-25
Tech Ed 25-26

CCAT

ESCar
O (re! e external

reference to file

Configuration: Default

LEGO AXLE
l BLOCK.SLDBLK

v

File name: |LEGO AXLE BLOCK.SLDBLK v SOLIDWORKS Blocks (*.sldblk, * ~

Cancel

Fig. 25

X %
@\I* wWLeeH

Select Midpoint
Selection Tools
Zoom/Pan/Rotate
@ Display Grid
Recent Commands
Sketch Entities
More Dimensions
Relations
J_,? Display/Delete Relations...
Iv—j Detach Segment On Drag

Selected Entity (Block-LEGO AXLE-1)

W Edit Block
% Save Block‘

ig. 27
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Step 6. Click Offset Entities | °™ ' on the Sketch toolbar. [T offset Entities @
v X K
Step 7. In the Offset Entities Property Manager set: ;\m;%m e
under Parameters, Fig. 28 8 d‘ -
o @ [Jre ‘
Distance %, 0 .05 (clearance for Lego Axle hole) 8 sclectchain
() Bi-dire cticnal‘
uncheck Reverse o
check Select chain i
uncheck Bi-directional consreaton geomety
under Construction geometry 18 s geomerry
@ 4‘8 [ offset gecmetry‘

check Base geometry

click an entity,

r
yellow offset circle on outside - 05— ’»
base geometry (constructlon) on inside

click OK w# .

Step 9. Click Isometric ﬁ

C

Fig. 29 Fig. 28

S

|
| ~
/_-_. '8 ‘ ) é/

Fig. 29 Fig. 30

Step 8. Exit Block. To Exit, click Block Confirmation ﬂ in top right corner of graphics area.

on the Standard Views toolbar. (Ctrl-7)

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

Step 11. Click Extruded Cut

2]
Erléuu?ed on the Features toolbar.

Step 12. In the Cut-Extrude Property Manager set:
under Direction 1,
End Condition Through All v x ®

click OK w# .

Fig. 31 Cut-Extrude @
From ol

Sketch Plane v
Direction 1 ~

Through All ‘ v

g I
[ Flip side to cut

£

Draft outward

Fig. 31 Fig. 32
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H. Mate Reference.

Step 1.

Step 2.

I. Material: Brown (Husk).

Step 1.

Step 2.

Step 3.

Step 4.

i@ Mate Reference @
i v X
Click Reference Geometry |Reference Reference Name ~
Geometry efaul
on the Features toolbar and . pereut
Create mates only when names
Mate Reference from the menu. U e
Primary Reference Entity A
& I‘Face<1>
In the Mate Reference Manager set:
. . N pefautt -
under Primary Reference Entity P
. . . . ny e
click cylindrical face, Fig. 34 :
Secondary Reference Entity el
click OK % . 21 |
% Default v
Fig. 33

e ZELI® e

Click part, click Appearance Callout on the context

toolbar and click BEVEL GEAR %, Fig. 35.

Lt o

i Face<1>@Bos..

ﬁ] Boss-Extrude2
In the Appearances Task pane, expand Plastic, click Medium @ tody
Gloss and in the lower pane select blue medium gloss plas- & seveL enr "L
tic, Fig. 36. / x Remove All Par...
Click
part
In the Appearances Property Manager set:
under Color, Fig. 37
set RGB values
R 144 Fig. 35
G 172 « e blue medium gloss plastic @
B 223 @--@u et
Clle OK 'f . A4 e Appearances(color) Sle vance
v ﬁ Plastic | Color/Image
@ High Gloss A
save i (ctri-s). [owimamye e
@ Soft Touch
gﬁxtured E
Clear Plastic
= 8
black medium gloss plastic @

red medium gloss plastic

™ :
I :
TN :

blue medium gloss plastic ‘ ORGe (O Hsv
Fig. 36 Fig. 37
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