@apter 10

A. Surface Extrudel1.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Click File Menu > New, click Part Metric and OK.

Click Right Plane |E| in the Feature Manager and click Sketch

on the context toolbar, Fig. 1.

£y

Click 3 Point Arc
toolbar.

(S) in the Arc flyout

Sketch 3 point arc above Origin , Fig. 2.

Right click graphics area and click Se-

lect |..» from menu to unselect Arc tool.

Ctrl click midpoint of arc and Origin

L to select both. Release Ctrl key and

click Make Vertical
toolbar, Fig. 3.

on the context

Ctrl click both endpoints of arc to
select both. Release Ctrl key and click

Make Horizontal
toolbar, Fig. 4.

on the context

Click Smart Dimension

o

Bike Horn

Switch Holder

G [E[R[o[€]
ﬁ @ part (Defauit)
D Annotations
-ﬂ Material <not specified>
|*| Fro t @ '® J,
& a| ™| on the Sketch I |T0J;|
L1 Rignt Plane]
I_. Origin
Fig. 1
— —
Origin
¥
Fig. 2
_ | X i?_.l
— /l | R i
Ctrl click midpoint % |‘-® N2 2%
and Origin
N
Fig. 3
.......... /& Q,e v |<—»|
FRPLOLC

O/_—.—-
~=——Ctrl click both endpoints/

L

Fig. 4

————

Smart
Dimension

Rﬁ/

\

* 1 (S) on the Sketch |
toolbar.

Add dimensions, Fig. 5.
17.4 to midpoint of arc.
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Step 10. Click Surfaces | Surfaces | on the Command Manager toolbar.

Step 11. Click Extruded Surface

&

Extruded
Surface

on the Surfaces toolbar.

Step 12. In the Surface-Extrude Property Manger:

B. Save as "SWITCH HOLDER".

Step 1.

e
Step 2. Key-in SWITCH HOLDER for the filename‘and press ENTER.

under Direction 1, Fig. 6
End Condition Mid Plane

Distance G 27
click OK % .

Click File Menu > Save As.

C. Surface Trim1.

Step 2.

Step 3.

Step 4.

Fig. 7

e
e

@' Surface-Extrude @
v X ®
From A
Sketch Plane ¥
Direction 1 A

M\'dP\ane‘ b
. IL
@ 27.00mm~ =

Draft outward

Cap end

Fig. 6

S ERSC @
7

& SWITCH HOLDER (Default)
» [A] Annotations
4 Surface Bodies(1)

é% M ateri’_‘:‘jﬁ_ _'\'
1 Front L@ J:/ J’

Step 1. Click Top Plane |E| in the Feature Manager and click Sketch |L_|on | [iI7s ag
the context toolbar, Fig. 8. Lj’g"g.“.t Plene
rigin
4 @'Surface{xtrudﬂ
Click Normal To ,;L. on the Standard Views Fig. 8
toolbar. (Ctrl-8)
Click Center Rectangle E in the Rectangle \'\ o
\.\ L. e
flyout 17| on the Sketch toolbar. >\ Origin -
N \\ )L'////
Sketch rectangle at Origin L, Fig. 9. s ’ \'\_\
./'/‘/ \\‘\.\
Fig. 9
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Step 5. Click Sketch Fillet

on the Sketch toolbar. N

_1
S Drag P

Step 6. In the Sketch Fillet Property Manager set: \.\ selection 7
under Fillet Parameters, Fig. 10 \.\?0 right -

Radius I({ 4 B SketEillet @ \.\: )L/ ,//
drag a selection v x B 5 7 SN
across all to SeleCt Entitie:ta Fillet ~ 7 /'/ h N N,
the 4 corners, Filt<1> 7 ~
Fig. 11 Fiet:
click OK %# twice. N
Fillet Parameters ~
: . /K. | 400mm 2 Flg. 11
Step 7. Click Smart Dimen- e N 24
e\ [ Dimension each fillet
E— Fig. 10
. Dimension : y
sion - (S) on the <. X
Sketch toolbar. N R s
Step 8. Add dimensions, Fig. 12.
16.5 P
Step 9. Click Surfaces | Surfaces | on the Com- //‘/ ° S,
mand Manager toolbar.

Step 10. Click Trim Surface on the

Surfaces toolbar.

Step 11. In the Trim Surface Property Manager set:
under Selections, Fig. 13

Trim Tool: e )
click Sketch2 was v x
preselected, Fig. 14 mimmpe ~
select Keep ©3td‘d
selections Selections a

in Pieces to Keep box
click surface
inside sketch

Trim tool:

(®) Keep selections
O Remove se\ectiorb

Fig. 12

SurfacefExtrudHfTrim(
click OK % . “ :
Surface Split Options A Fig. 14
[splitall _—
Step 12. Save [ (Ctrl-S). O
O Linear /
Fig. 13
\\\\
‘ Fig. 15

SOLIDWORKS 21 SwitcH HOLDER

BIKE HORN PAcGe 10-3



D. Surface Extrudel1. & Re e >
v

Step 1. Click Right Plane |E| in the Feature Manager and click Sketch ||__ & SWITCH HOLDER (Default)

on the context toolbar, Fig. 16. » (& Annorations
» Surface Bodies(1)

é% Material <not specified>

[jjhl Front F[e— =
Step 2. Click Normal To Jﬁ- on the Standard Views toolbar. (Ctrl-8) (3 Top P@
Lj Right Plane
1, origin
4 @'SurfacefExtrudﬂ

Step 3. Click Cirele (2] (S) et
on the Sketch toolbar. Fig. 16

Step 4. Sketch two circles

at Origin L,

Fig. 17.

Step 5. Click Center-
Pl

line :f"’:* in
the Line fly-

out :/: " lon

the Sketch toolbar.

Step 6. Sketch vertical cen- Fig. 17 Fig. 18
terline from Origin

L__ up to just g _____________________ 1

above larger
circle and a hori-

i

i
!
!
i

zontal center-
line across at

Origin ‘
to quadrant 3

points of
larger circle,
Fig. 18.

Step 7. Click Style Spline
in the Spline Fig. 19 Fig. 20
flyout Jﬂu ™ [ on the Sketch toolbar.

Step 8. Sketch a 3 control vertex point Spline between top endpoint of vertical centerline and
left endpoint of horizontal centerline, Fig. 19. Press Escape to end spline.

Step 9. Click top control polygon segment and click Make Horizontal || on the context
toolbar, Fig. 20.
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Step 10.

Step 11.

Step 12.

Step 13.

Step 14.

Step 15.

Step 16.

Step 17.

Click left control
polygon segment

and chck Make i

Vertlcal |
on the context

C@ﬁ]

toolbar, Fig. 21.

Ctrl click
vertical cen-

terline and
spline, Fig. 22.

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

Sketch toolbar. Fig. 21
o

Click Smart Dimension | °™" | (S) on

the Sketch toolbar. -

Add dimensions, Fig. 23.

Click Surfaces | Surfaces | on the Com-
mand Manager toolbar.

&

Click Extruded Surface | 22*? | on the
Surfaces toolbar.

under Direction 1, Fig. 24
End Condition Mid Plane

Distance %01 50

under Selected Contours
click in Selected contours box
click inside circle, Fig. 25

click OK % .

In the Surface-Extrude Property Manger:

Fig. 22
15
1.8
122.2°\
Fig. 23
@' Surface-Extrude @
v X ®

From ~

Sketch Plane N

Direction 1 ~

Mid Plane ‘ N
e
£ 50.00mm ~

Draft outward

[Jcapend

Selected Contours ~

<> Sketch3-Contour<

Fig. 24
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E. Surface Trim2. G ER S @ >
. -+ . . B v
Step 1. Click Top Plane |E| in the Feature Manager and click Sketch ||_|on | swircr Hower oefauy
the context toolbar, Fig. 26. * (& Annotations
» Surface Bodies(2)
T B J@
Step 2. Click Normal To |l | on the Standard Views toolbar. (Ctrl-8) (1] Top Plane
[ Right Plane
1, origin
Step 3. Click Center Rectangle (=1 in the Rectangle flyout ||~ |on the |, ﬁiﬁiﬁjﬁ:ﬁfﬁf‘“
Sketch toolbar_ » @ surface-Extrude2
Fig. 26
Step 4. Sketch rectangle at Origin ‘ ., Y~
Fig. 27. .
Tl
Step 5. Click Sketch Fillet _‘] on the Sketch toolbar. Fig. 27
Step 6. In the Sketch Fillet Property Manager set:
under Fillet Parameters, Fig. 28
Radius (R, 4
drag a selection across all to select the 4 corners, Fig. 29
click OK % twice.
) sketch Fillet ©)
v X N
Message v T — e
Entities to Fillet A Tl . 4
Filet<1> Dra‘g\,\ ,,,,,,,,,,,,,
Fictoa. selection - L
HIEEP to right Tl
Fillet Parameters'- ~0r e /’/"l \\\\\\\ RN
S B O P
Keep chmed wmes | N 4 = e
[] Dimension each fillet = -
Fig. 2 .
ig. 28 Fig. 29
. & 4
Step 7. Click Smart Dimension | smart — -
(S) on the Sketch toolbar| - /(‘ \\\\\\\\\\\\\\\ 6\
,,,,,,,,,,,,,,,,,,,,, R4
Step 8. Add dimensions, Fig.30. | | T~ 7
21 >k
Fig. 30
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Step 9. Click Surfaces | Surfaces | on the Command Manager toolbar. O T @

v X
Trim Type A
Step 10. Click Trim Surface on the Surfaces toolbar. ©standard
Mutual
Selections A
Step 11. In the Trim Surface Property Manager set: Tim tool:
under Selections, Fig. 31 @ o
TI'IIl’l TOOI: (® Keep se\eclion.s ‘
(O Remove selections
Sketch4 was preselected & Surface-Extrude2-Trim1—
select Keep selections .
. . Surface Split Options lal
in Pieces to Keep box ool
click surface inside sketch, Fig. 32 g[‘_a‘“‘
click OK w#" . Fig. 31

Fig. 32 “ ’ Fig. 33
Step 12. Save [l (Ctrl-S). s ERGle
v
- @ SWITCH HOLDER (Default)
F- SketChs Surface LOft Gllde curve 1 " » Annutations
4 urfac|/ x—
Step 1. Click Front Plane |ﬂ in the Feature Manager and click Sketch t ;ater@
on the context toolbar, Fig. 34. Q:’;‘%
mj Right Plane
. . 1, origin
Step 2. Click Trimetric ﬁ on the Standard Views toolbar. > & Surface-Extrudet

4 @ Surface-Trim1
» @ surface-Extrude2
4 @ Surface-Trim2

Step 3. Click Style Spline N in

- Fig. 34
the Spline flyout ﬂ_,;" ™| on |
the Sketch toolbar.
Step 4. Sketch a 3 control vertex \

point Spline in upper left .
area of surfaces, Fig. 35.
Press Escape to end spline.

Fig.35
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Step 5. Ctrl click top endpoint of spline and edge i
of Surfacel to select both. Release Ctrl key Z VAN i

and click Make Pierce @ on the context % \ . o« @
toolbar, Fig. 36. . l_' ‘ O{\ -

Step 6. Ctrl click bottom endpoint of spline and
edge of Surface2 to select both. Release

Ctrl key and click Make Pierce | 2| on the Fig. 36
context toolbar, Fig. 37. P

Step 7. Click top control polygon segment and

o [ AF

click Make Horizontal |~ | on the context 7, \ ‘

toolbar, Fig. 38. N |" <> <\ (e
Step 8. Click Smart Dimension |, >™" | (S)onthe )

Sketch toolbar. - Fig. 37

Step 9. Dimension the horizontal control polygon

segment 3.5, Fig. 39.
Step 10. Click Exit Sketch | (2 | on the Sketch —
toolbar. - o
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G. Sketch6 Surface Loft Glide Curve2.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

e e
Click Front Plane |E| in the Feature Manager and click Sketch ||__

on the context toolbar, Fig. 40.

Click Style Spline ,ﬁg" in the Spline flyout ﬂ_,lr T|.

Sketch a 3 control vertex point Spline in upper right area of sur-
faces, Fig. 41. Press Escape to end spline.

Ctrl click top endpoint of spline e
and edge of Surfacel to select —
both. Release Ctrl key and

click Make Pierce & on
the context toolbar, Fig. 42.

Ctrl click bottom endpoint
of spline and edge of Sur- L
face2 to select both. Release Ctrl

Fig. 41
key and click Make Pierce @ on &
the context toolbar, - .

Fig. 43. T A @‘ T
®RILSDOCG

Click top control
polygon segment
and click Make

Horizontal on
the context toolbar,
Fig. 44.

Click Smart Di-

=
Dins'l::;:cm Fig' 42

mension - — —
(S) on the Sketch

toolbar.

Dimension the
horizontal control
polygon segment
3.5, Fig. 45.

Click Exit Sketch
Ce

Exit
Sketch

on the Sketch
toolbar

Figdd
SOLIDWORKS 21 SwitcH HoLber BIKE HORN

¢ ERS@
v

&8 SWITCH HOLDER (Default)
4 Annotat\ons
» Surfac P
35 Materk@|
LJ Front Plane|
LJ Top Plane
Lj Right Plane
1, origin
4 @'SurfacefExtrudﬂ
» & surface-Trim1
4 @'SurfacefExtrudeZ
» & surface-Trim2
C Sketch5

Fig. 40

A

a@lﬁ 0&530{\@

Fig. 45
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H. Sketch7 Surface Loft Glide CurveZ2.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Click Right Plane |E| in the Feature Manager and click Sketch

on the context toolbar, Fig. 46.

Click Style Spline N )

Sketch 3 control ver-
tex point Spline

in front of sur-
faces, Fig. 47.
Press Escape to

end spline.

Ctrl click top end-

point of spline and edge of Fig. 47
Surfacel to select both. Release Ctrl key and click

Make Pierce é on the context
toolbar, Fig. 48.

Ctrl click bottom endpoint of
spline and edge of Surface2 to
select both. Release Ctrl key and

click Make Pierce é on the con-
text toolbar, Fig. 49.

Ctrl click top control polygon seg-
ment and right side edge of Sur-
facel to select both. Release Ctrl

key and click Make Tangent (3\

on the context toolbar, Flg 50.

Click Smart Di-
-

¢ ER S @
v

&% SWITCH HOLDER (Default)
4 Annotat\'ons
» Surface Bodies(2)
.a Material <not specified>
[ 1 Front —
[ 1 Top Pn__‘—4|
L,J Right Plane
I_, Origin
4 @'SurfacefExtrudﬂ
» @ surface-Trim1
4 @'SurfacefExtrudeZ
» @ surface-Trim2
C Sketch5
C Sketch6

“pwoo@@

S Fig. 46

smart
. Dimension
mension -

(S) on the Sketch
toolbar.

Dimension hori-
zontal control
polygon segment
3.1, Fig. 51.

Exit

Fig. 50
Click Exit Sketch | ¢..tc | on the Sketch toolbar.
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Parallel
dimension
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I. Sketch8 Surface Loft Glide CurveA4.

Step 1. Click Right Plane |E| in the Feature Manager and click Sketch
on the context toolbar, Fig. 52.

Step 2. Rotate view to right view, Fig. 53. —

Step 3. Click Style Spline 5&\; )

Step 4. Sketch a 3 control vertex
point Spline in rear of
surfaces, Fig. 53. Press
Escape to end spline.

Step 5. Ctrl click top endpoint
of spline and rear edge
of Surfacel to select both. '
Release Ctrl key and

click Make Pierce & on
the context toolbar, Fig. 54.

Step 6. Ctrl click bottom endpoint
of spline and rear edge of
Surface2 to select both. Re-
lease Ctrl key and click Make

Pierce on the context
toolbar, Fig. 55.

Step 7. Ctrl click top control poly-
gon segment and side edge of
Surfacel to select both. Re-
lease Ctrl key and click Make )

Tangent (3\ on the context
toolbar, Fig. 56.

Step 8. Click Smart Dimension

&

_SmarF é\
Dimension (S) on the Sketch

-

oolbar:

Step 9. Dimension horizontal control

polygon segment 3.1, Fig. 57. T -
™~
L N
Step 10. Click Exit Sketch | ;2 | on the
Sketch toolbar. - \ Fig. 56

¢ ER S @
v

&% SWITCH HOLDER (Default)
4 Annotat\'ons
» Surface Bodies(2)
55 Material <not specified>
Lj Front fTe—
[j Top P@
Lﬂ Right Plane
1, origin
4 @'SurfacefExtrudﬂ
» & surface-Trim1
4 @'SurfacefExtrudeZ
» & surface-Trim2
C Sketch5
C Sketch6
C Sketch7

Fig. 52

o 4

Fig. 57
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J. Boundary Surface.

Step 1. Click Trimetric ﬁ on the Standard Views toolbar.

Step 2. Click Surfaces | Surfaces | on the Command Manager toolbar.
&

Step 3. Click Boundary Surface °227°2”| on the Surfaces toolbar.

Step 4. In the Boundary-Surface Property Manger:

under Direction 1, Fig. 58
click both surfaces, Fig. 59
under Direction 2
click in box and
click each guide curve sketch in order
under Options and Preview
check Create solid

click OK % .

nnnnn

Step 5. Save [ (Ctr1-s).

K. Boss Extrude.

Step 1. Expand Surface-Extrude2
in the Feature Manager and click Fig. 59
rail sketch, Sketch3 to select sketch, Fig. 60.

Step 2. Click Features | Features | on the Command Manager toolbar.
_ Ll

Step 3. Click Extruded Boss/Base | birudzd | on the Features toolbar.

Step 4. In the Boss-Extrude Property Manager set:

under Direction 1, Fig. 61
End Condition Mid Plane

Depth @ 18 ” N

under Selected _ P
Contours ~; N
click in
Selected
contours box
click the two
contours, Fig. 62

click OK w# .

Fig. 62
SOLIDWORKS 21 SwitcH HOLDER

® Boundary-Surface @
v X
Direction 1 ~
Dir1 curves influence
Global b

Surface Body<1>

Surface Body<2> s

None i
0.00deg
Direction 2 ~

Dir2 curves influence

Global hd

None 52

Options and Preview A
Merge tangent faces
[CIrim by direction 1

Drag Sketch

[“] show preview
M Create solid

Fig. 58

® B S @ >
v
& SWITCH HOLDER (Default)
» [A] Annotations
» Solid Bodies(1)
55; Material <not specified>
[,j Front Plane
[j Top Plane
[,j Right Plane
I_, Origin
4 @'Surface{xtrudﬂ
» & Surface-Trim1
v @'SurfacefExtrudeZ
y & Surfaceﬁim&
» @ Boundary-Surface1

Fig. 60

éﬂ Boss-Extrude @

v X ®

From ~
Sketch Plane =

Direction 1 ~

Mid Plane =
» I ~

£ 18.00mm B
Merge rb

Draft outward
[ Thin Feature v
Selected Contours A

0 Sketch3-Region<1>
Sketch3-Region<2> v

Fig."61
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L. Cut Extrudel. ¢ BERee e

Step 1. Click Right Plane |E| in the Feature v \
- = % SWITCH HOLDER (Default) ‘J
1 v [A) Annotations /r "“‘\\\
Manager and chclf Sketch ||__|onthe |} 2o ;
ConteXt tOOlbaI', Flg. 63. 53 Material <not specified> [
L,J Front f/— ~
LJ Top P@
Step 2. Click Normal To -:L- on the Stan- %l
dard Views toolbar. (Ctrl-8) & Surface-Extrude

» & surface-Trim1
» @ surface-Extrude2
» & surface-Trim2

Step 3. Click Line I/: (L) on the Sketch P ———

toolbar. 4 éﬂ Boss-Extrude1
Fig. 63

Step 4. Sketch a radii at angle from [
Origin |, and a vertical ,“‘f \
centerline down, Right click T
vertical centerline and click / y N
Construction Geom- | / :

iy | //‘ ‘ “‘I

etry | + | on the context { [ L Drag
toolbar, Fig. 64. | selection

|\ X toleft

\
Step 6. Drag a selection to left to ‘\\\ }
select both lines, Fig. 65. A Y4 J'
l

Step 7. Click Mirror Entities Fig. 65

|[h|4] Mirror Entities | on the Sketch toolbar. S 5
v X ®
Q\ From A “ .
Step 8. Click Smart Dimension | _smart | (S) Sketch Plane . 4
on the Sketch toolbar. - perl N e N
Through All - Both / \\

4 |
Step 9. Add 65° dimension, Fig. 66. I J" / A ||

[IFlip side to cut | [ }
{

| ) = L | |
Step 10. Clle Feﬂtures F'E';Itl.“"ef On the Draft outward \\\ \ /,’/ ’,’/
Command Manager toolbar. Direction 2 A Y Y 4
Fig. 67
@ J" [ ) -
Step 11. Click Extruded Cut Brruded| ON the Featuresj,s"
Step 12. In the Cut-Extrude Property Manager set: / \\ \
under Direction 1, Fig. 67 | / A
End Condition Through All - Both | ,/ "
click OK % . ‘ [ ! ]
| |
v |
Step 13. Save [ (Ctr1-S). | y
1\ N y //

\ Fig. 69 %
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M. Fillets.
Step 1. Click Trimetric w on the Standard Views toolbar.

@

Step 2. Click Fillet | f"*t| on the Features toolbar.

-

Step 3. In the Fillet Property Manager set:
select FilletXpert, Fig. 70

set Radius K 5
click a corner edged of Cut-Extrude 1, Fig. 71
click Apply

set Radius f{ i

click both outside edges, Fig. 72 //’\
click Apply P </,
set Radius f{ .5,
click both inside edges, Fig. 73 |
click OK W .
P .l \ \

@ FilletXpert @

v X
~

Items To Fillet ~

@@ Edge<1>
Edge<2>
Edge<3>

Show selection toolbar
(R | 5:00mm ‘ M
v

Apply
Options A
Select through faces
Tangent propagation
(® Full preview
(O Partial preview

Radius 5\3

/ N\

] Fig. 71

(O No preview

Fig. 70

i \
.

™

|
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N. Appearance.
Step 1. Click part, click Appearance Callout o

@ﬁ@l'hﬂiéﬁ_
%248 @

' Face<1>@5..

. / @'Sur‘face{xt...
on the context toolbar and click @ sody
SWITCH... &, Fig. 75. K ek [ K]
Z Remove All ...
Step 2. In the Appearances Property Manager set: .

—

under Color, Fig. 76 y
set RGB values )/
R 146 e’
G 150
B 126 @
click OK w# . T
Step 3. Save [ (Ctr1-S). .
SWITCH HOLDER.SLDPRT
9|
Remove Appearance ‘
I

‘standard ¥ ‘

s
Fig. 77 .
] 14el =
] 150! =
H 126l =

@ RGB Onsv

Fig. 76
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