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A. Offset Surface.
Step 1. Open the Top part file.

Step 3. Click Surfaces | Surfaces | on the Command Manager toolbar.

Step 4. Click Offset Surface |@ Offset Surface ‘ on the Surfaces toolbar.
Top face

Step 5. Click Isometric e on the Standard Views toolbar. (Ctrl-7)

Step 6. In the Offset Surface Property Manger: e
under Offset Parameters, Fig. 1 e ?
click top face, Fig. 2 =
Offset Distance .05

Y. 7

} £ offset Surface ®@
Reverse Direction v X {

Offset direction is inside. | offset parameters ~ - /
Can view by zooming on ¢ P /
Wireframe @ view, Fig. 3.@&""’““; § Body\ //
lick OK % . Fig. 1
e g Offset /

surface p
B. Curves.

Step 1. Hide TOP a body. To hide, position cursor over
the body in graphics area and press Tab key, Fig. 4.
Shift-Tab to show.

Step 2. Click Top Plane |4'F| in the Feature Manager and

click Sketch i on the context toolbar, Fig. 5. P N =AEE
v

3 T . ,,// <l \\‘\ @TOP (Default) ->
Step 3. Click Normal To |%#*|on the Hide Top body \ |+ [&g Annotations
Standard Views toolbar. "//Tab key ~\\ : iﬁffiliiil‘il??m
Ctl‘l-s i §% Materi| .— >
(Crl-5) p S lCR 2 4]
'
- Lj Right Plane
/ I_, Origin
/ @ Stock-MULTIBODY-1 -> (Def

r g Fig. 4 @ Surface-Offset1
e Fig. 5
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Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

Click Line | /| (L) on the Sketch
toolbar.

Sketch 2 lines, Fig. 6.

Click Smart Dimension

&

Smart
Dimension

- |(S) on the Sketch
toolbar.

Dimension endpoints to

Origin , Fig. 7.

G

Exit
Sketch

Click Exit Sketch [ on L
the Sketch toolbar. Fig. 6

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

Click Insert Menu > Curve > Projected.

In the Projected Curve Property Manager:
under Projection Type, Fig. 8
Sketch to Project click Sketchl, Fig. 9
Projection Face click top face

click OK % .

7.45-—

27

Fig. 7

@ Projected Curve @
v X

Selections ~
Projection type:

(® Sketch on faces

(O Sketch on sketch

Clw,
»lzj

[[JReverse proJect\on

[ Bi-directional

Fig. 8
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C. 3D Sketch.

Step 1.

Step 2.

Step 3.

Step 4.

Click 3D Sketch in the Sketch flyout
©

Convert
Entities

-

Click Convert Entities

In the Convert Entities Property Manager:
under Entities to Convert, Fig. 10
click Curve, Fig. 11

click OK % .

Exit the 3D
Sketch. To

Exit, click Exit 3D
L
Sketch in top

right corner of graphics area.

D. Hide Surface-Offset1 and Curvel.

Step 1.

Step 2.

E

Sketch

-

on the Sketch toolbar.

on the Sketch toolbar.

@ Convert Entities @
v X H

Entities to Convert ~

[ select chain

[Jinner loops one by one

Select all inner loops

Fig. 10

Hide Surface-Offsetl ¢ To hide, expand
Surface Bodies folder @ in Feature Manager,

right click Surface-Offsetl and Hide S,
on the context toolbar. Or position cursor over

the surface in graphics area and press Tab key,
Fig. 12.

Hide Curvel [UI] To hide, click Curvel [T;[I]

=

in Feature Manager and Hide on the

context toolbar, Fig. 13.

¢ BR e >
v

@ Top (D}
[A Ann @a@
~ (&) surf: N s %TFQ'
¢ Surface-Wifset1
Solid Bodies(1)

Ei Material <not specified> ->
Lj Front Plane

¢ BRele
¥

@ TOP (Default) ->
» [l Annotations
- Surface Bodies(1)
@ Surface-Offset1
» Solid Bodies(1)
Ei Material <not specified> ->
Lj Front Plane

SOLIDWORKS 21 Tor

D Top Plane D Top Plane
m Right Plane Lj Right Plane
I_,Orlgln I_,Orl @ la «
(8 Stock-MULTIBODY-1 -> (Defz @ sto : 1-> (Defs
@Surfacefoffseﬂ @Surf s %Tb
> T curer >
(3o 3Dsketch1 (3o 3Dsketch1
Fig. 12 Fig. 13
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E. Create Plane1 apd Plane 2. A=A JE
Step 1. Click Front Plane |1| in the Feature Manager to display Plane is gmp R
graphics area, Fig. 14. (&) Annotations
- Surface Bodies(1)
. Cﬁ\ Surface-Offset1
Step 2. In graphics area Ctrl drag Front plane to rear and release, Fig. 15. » (1) Solid Bodies(1)
é;? an,:r;)al:‘;mt specified> ->
Step 3. In the Plane Property Manager set: [ Top Plane N
under First Reference, Fig. 16 E;E;tnmne
{\ ({8 Stock-MULTIBODY-1 -> (Defz
Distance m 65 @ Surface-Offset1
and press ENTER. ’ %j;:::tcm
The new plane should be somewhat in middle, Fig. 15. Fig. 14
Click Keep Visible 7 and OK ‘u"* . The Push Pin A on allows creat- il Piane @
ing another Plane. v X
b Message v
/ First Reference N
Drag to rear @ IFront Plane
Hold down set distance to 65 N Parae
Ctl’l dl‘ag m Perpendicular
plane to rear { |A] coincident
\‘ g : “l"‘ 45.00deg
BN 65.00mm =
~ Flip oﬁs&
| Fig. 15 ! c
. =] mid plane
L Fig. 16
g Plane @
) VX R
Step 4. In the Plane Property Manager: — -
under First Reference, Fig. 17 —_— -
click in First Reference box @ P pm‘
expand the flyout Feature Manager de+s_ign tree in top left corner of | [} parate
the graphics area and click Front Plane | ;_|, Fig. 18 | L | perpendicutar
@ \\\\ I_] Coincident
Distance | %P1 95 and press ENTER. ] [4500deq
The new plane should be near rear, Fig. 19. 95.00mm =
Click OK %" and click Cancel 2. ”:J ot ~
- Fig. 17

- ST0P (Defaulty ->

v [A&] Annotations
Surface Bodies(1)
Solid Bodies(1)

Step 5. Save ﬁ (Ctrl-S).

-

-

Set distance to 95

IS 5% Material <not specified> ->
' [7 Front Plane
S [ Top Plane ‘
T g [ Right Plane
. I—. Origin
Fig. 19 (¥ Stock-MULTIBODY-1 -> (Default
@ Surface-Offset1
U curvet
Ry { (0 3DSketcht

g Plane1

-

Fig. 18
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F. Create Sketch2 for Boundary Direction 2.

Step 1. Hide both Planes |1| To hide, click View Menu > G Bl & > //ﬁ
Hide/Show > Planes. e /
@ TOP (Default) -> /
. . . 4 Annotat\'ons / Zoom
Step 2. Click Planel ﬁ in the Feature Manager click Sketch * Surface Bodies(1) [
e . » [i@ Solid Bodies(1) /
th t tt l F .2 . H aterial <not specified> ->
I__| on the context toolbar, Fig. 20 E‘zotmm‘ane t specified
[,:J Top Plane
Step 3. Click Normal To J,. on the Standard Views E{z‘g;fnp‘a"e
toolbar. (Ctrl-S) ({8 Stock-MULTIBODY-1 -> (Defz
Gy ®I% 0+
Step 4. Zoom in on top of 3D sketch, Fig. 21. B XL
Ei Plane1‘
W Plane2
Step 5. Click Line n/: (L) on the Sketch toolbar. Fig. 20
Fig. 21

Step 6. Sketch non-horizontal line between 3D
Sketch splines, Fig. 22.

Step 7. Right click graphics area and click Select %

from menu to unselect Line tool. \
Step 8. Ctrl click endpoint of line and a spline in

3DSketch to select both. Release Ctrl key and Fig. 22

click Make Pierce é on the context toolbar,

653
Fig. 23. Make Pierce adds a Pierce relation R [RPDOOL ]

_d

between line and 3D Sketch.

= Ctrl click 3D sketch
4« and endpoint of line

Step 9. Ctrl click other endpoint and other spline in
3DSketch to select both. Release Ctrl key and

click Make Pierce & on the context toolbar,

Fig. 24. Fig. 23
Step 10. Click Centerline | +* | in the Line flyout ® |22

D/: ™ | on the Sketch toolbar.

Step 11. Sketch vertical centerline up from midpoint
", of line, Fig. 25.

Fig. 24

-\
Fig. 25
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Ctrl click 3D sketch __—7
and endpoint of line




Step 12.

Step 13.

Step 14.

Step 15.

Step 16.

Step 17.

Step 18.

Step 19.

Click 3 Point Arc £

£~ on the Sketch to

Sketch arcs between en

(S) in the Arc flyout

olbar.

dpoint of line and end-

point of centerline, Fig. 26.

Click Smart Dimension

Sketch toolbar.

&

smat | (S) on the

Dimension

-

Add dimensions, Fig. 27.

Click Sketch Fillet _] on the Sketch toolbar.

In the Sketch Fillet Property Manager set:
under Fillet Parameters, Fig. 28

Radius f( 4

click intersection
arcs, Fig. 29

) sketch Fillet ®@
v x
Of Message v

Entities to Fillet "

. .
click OK % twice.
Fillet Parameters ~
K 0.40mm :
. o & Keep chmed corners
Clle EXlt SketCh Sketch On [[] bimension each fillet
the Sketch toolbar.[ - Fig. 28

Save [ (Ctr1-s).

SOLIDWORKS 21 Tor

\
R20 7

Ré

|

i 1

- |
Fig. 27

\ /

INEE

1

|
Fig. 29

R20 ' /

Fig. 30
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G. Create Sketch3 for Boundary Direction 2.
Click Plane2 ﬁ in the

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Feature Manager and v
= & TOP (Default) ->
click Sketch |L__|on " [&] Annotations
4 Surface Bodies(1)
the sketch toolbar, » [i@) Solid Bodies()
Fig 31 §% Material <not specified> ->

[:J Front Plane
[:J Top Plane

[:J Right Plane
Click Line ./: (L) on L, origin

the SketCh tOOlbar. @ Surface-Offset1

dimee
Sketch non-horizontal @ ‘Cﬁa@«.‘»

line between 3D Sketch =¥ Pane

C Sketch2

S E LRSS

(¥ Stock-MULTIBODY-1 -> (Def!

splines, Fig. 32. Fig. 31

Right click graphics area and click Se-

lect

from menu to unselect Line tool.

Ctrl click endpoint of line and a spline
in 3DSketch to select both. Release Ctrl

key and click Make Pierce @ on the
context toolbar, Fig. 33.

Ctrl click other endpoint and other
spline in 3DSketch to select both. Re-
lease Ctrl key and click Make Pierce

&

on the context toolbar, Fig. 34.

SOLIDWORKS 21 Tor

Fig. 32

i
Povooa

\Ctrl click 3D sketch
4« and endpoint of line

Al
® [2

Fig. 33

Aﬁ@
R RIPLDOOL A

Ctrl click 3D sketch
and endpoint of line
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Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

Step 12.

Step 13.

Step 14.

Step 15.

Step 16.

Click Centerline | ,+

o

+

in the Line flyout
n/: ™ | on the Sketch toolbar.

Sketch vertical centerline up from mid-
point 1, of line, Fig. 35.

Click 3 Point Arc £y

(S) in the Arc

flyout £7%| ™| on the Sketch toolbar.

Sketch the two arcs, Fig. 36.

Fig. 36

Click Smart Dimension

Add dimensions, Fig. 37.

Click Sketch Fillet

o

"mart | (S) on the Sketch toolbar.

Dimension

-

-

on the Sketch toolbar.

In the Sketch Fillet Property Manager set:
under Fillet Parameters, Fig. 38

Radius f(

4

click intersection of arcs, Fig. 39
click OK % twice.

Click Exit Sketch

Exit
Sketch

toolbar.

-

save [ (Ctr1-s).

SOLIDWORKS 21 Tor

on the Sketch

Fig. 35
2.3
R20
Fig. 37
) sketch Fillet ®@
v X

Message

Entities to Fillet

~
Fillet<1>

v

A

Fillet Parameters ~

YT

Keep cons¥ained corners

[]pimension each fillet

Fig. 38

Fig. 39
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H. Create Sketch4 for Boundary Direction 2.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Show TOP ﬁ body. To show, expand
Solid Bodies | % | . folder in the Feature
Manager. Click Stock-MULTIBODY-1

ﬁ body and Show )
toolbar, Fig. 40.

on the context

& EE S @
¥

% TOP (Default) ->

» [A1A
: S HW
Ul
- -sm °L L@ S
55 Material <not specified> ->

[j Front Plane
[:J Top Plane

.l.-" [:J Right Plane
Click Bottom |l<2¥ | on the Standard Views L., origin
toolbar. (Ctrl-6) g o 08
14 @ Curvel
Zoom in on rear of body at 3D Sketch, %ifﬂﬁtcm
Fig. 41 ﬁ Plane2
C Sketch2
C Sketch3
Click bottom face of Top body and click Fig. 40
Sketch E on the context toolbar, Fig. 42.

Hide Top ﬁ body. Use Tab key.

Click Line
toolbar.

(L) on the Sketch

Sketch line between splines of 3D
sketches, Fig. 43.

Right click graphics area and click

Bottom face

Select |, from menu to unselect Line
..then
tool. Hide Top body
Fig. 42 Tab key
Ctrl click endpoint of line and
spline in 3DSketch
to select both. Re- j j
lease Ctrl key and
click Make Pierce / /
& on the context = A @
toolbar, Fig. 44. A /&_ @%’I |2 JJS) (&4 <\ Cal
®RIFLSPOO L@ trl click 3D sketch

Ctrl click other
endpoint and
other spline to se-
lect both. Release
Ctrl key and click

Make Pierce &
on the context toolbar, Fig. 45.

/

Fig. 43

SOLIDWORKS 21 Tor B

nd endpoint of line
Ctrl click 3D sketch
and endpoint of line

v

Fig. 44
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Step 11. Click 3 Point Arc £ (S) in the Arc flyout 2t on the Sketch toolbar.

Step 12. Sketch arcs between endpoints of line, Fig. 46.

Step 13. Click Smart Dimension

&

Smart
Dimension

-

Step 14. Dimension arc 5, Fig. 46.

L
Step 15. Click Exit Sketch | Bt

Sketch

-

Step 16. Save [El] (Ctrl-S).

(S) on the Sketch toolbar.

on the Sketch toolbar.

SOLIDWORKS 21 Tor BIKE HORN PAGE 2-10
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I. Boundary Boss.

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

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

@ Boundary @
Step 3. Click Boundary Boss/Base [¢) Boundary 8oss/Bsse | on the Features toolbar. ¥
Direction 1 2
Dir1 curves influence
Step 4. In the Boundary Property Manager set: St .
LlIldeI' DlI‘eCtIOIl 1, Fig. 47 IOEen GmuS<2>‘
right click the graphics area and select Selection Manager _,
from menu, Fig. 48 None -

click Keep Visible =™ and Selection Manager remains available,

Dir2 curves influence

then click Select Group iy , Fig. 49 =
click right spline in 3D Sketch, Fig. 50 W
click OK | ¥ | in Selection Manager e -

click left spline in 3D Sketch, Fig. 51 i

EHZ‘ ‘~ Options and Preview ~
click OK \/ in Selection Manager @@@@| ] Merge tangentfaces‘

Merge resu\ts
o Auto-OK selecWhs [ im by directio
close Selection Manager | X - ¢
Flg. 49 Drag Sketch
. . [ show preview
under Direction 2 .
Fig. 47

click in the box
click the three Sketches in order and same location in each oS
sketch e
under Options o Select Other ~
check Merge tangent faces Clear Selections
uncheck Merge results

click OK w# .

Zoom/Pan/Rotate

v oK
=~ Right spline
Click Reset Connectors

Fig. 50 Mesh Preview

Show All Curvature Combs

X Cancel

Step 5. Save [ (Ctr1-S).

Zebra Stripes Preview

Opaque Preview

Customize Menu

Fig. 48

Left spline
click ~=
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J. Variable Fillet.

Step 1. Click Back E on the Standard Views toolbar (Ctrl-2) and Up Arrow Key to rotate to

view arc edge of Boundary.

@

Step 2. Click Fillet |Fi'st| on the Features toolbar.

Step 3. In the Fillet Property Manager:
select Manual, Fig. 53
under Fillet type

select Variable Size Fillet @
under Variable Radius Parameters

Fillet Method Symmetric
click curved edge at rear of Boundary feature, Fig. 54
click middle control point @& on curved edge to add control point
set Variable radius

.6 at midpoint

.1 at both outside points
to set radius, click and key-in radius.

click OK % .

Step 4. Save E
(Ctrl-S).

|

Variable radius:|0.1mm ‘

Variable radius: | 0.1mm

o

\ ; 0.6mm
P:150.00%
Click to / Click to
set set
Fig. 54

B Fillet ®

v X

Fillet Type = ~

® BLE @

Items To Fillet ~
@ Edge<1>

3
Show selection toolbar

Tangent propagation
(®) Full preview

(O Partial preview

(O No preview

Variable Radius Parameters ~

s’ﬂ V1, R =0.1mm ~

V2, R =0.1mm
P1,R = 0.6mm v
©
/A 0.60mm
Set All
Set Unassh

Profile:

Circular N

o

s
#0
I
<>

(® Smooth transition
(O straight transition

Fig. 53
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K. Copy Appearance.

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

Step 2. Show Top a body. To show, position
cursor over the body in graphics area and
press Shift-Tab.

Fig.5¢

on the context toolbar, Fig. 56. 7 \
GRS 0@ RaA”
Step 4. Click Boundary i body and click Paste T xP2PBH ? /

ance

Step 3. Click TOf a body and click Copy Appear-

-

Appearance ﬁ on the context toolbar,
Fig. 57.

Step 5. In the appearance Target palette click Part
, Fig. 58.

Step 6. Save ﬁ (Ctrl-S).

L. Mirror Boundary Body.

Step 1. Click Right Plane | !! in the Feature Man-
ager to select plane, Fig. 59.

Step 2. Click Mirror on the Features

toolbar.

Fig. 58

Step 3. In the Mirror Property Manager:

. . >

under Mirror Face/Place, Fig. 60 $ Blo@ ] Mirror @
click plane was preselected @ TOP (Defau) > VX

expand Bodies to Mirror Lot puifhiciciti .
p T @ sutace sodiesty @
click Boundary body , Fig. 61 - ey E—— 9
. o 23 Material <not specified> ->

Clle OK f . m Front Plane Faces to Mirror v

ﬁ] Top Plane Bodies to Mirror ~
I_, Origin s ~

@ Stock-MULTIBODY-1 -> (Def;
@ Surface-Offset1

Options A

[ Merge solids
' @ cunvel [Jknit surfaces
- Planel Propagate visual
- Plane2 properties
» & Boundary1 O Full preview
® Varfillet1 @ Partial preview
Fig. 59 Fig. 60

SOLIDWORKS 21 Tor BIKE HORN PAcGe 2-13



M. Combine.
Step 1. Click Insert Menu > Features > Combine.

Step 2. In the Combine Property Manager:
under Operation Type, Fig. 62
select Add
use Ctrl-A to select all 3 bodies, Fig. 63

click OK .

Step 3. Save [ (Ctrl-S).

GCER S
7

@ TOP (Default) ->

Fig. 63 » [/ Annotations

Surface Bodies(1)

L

N. Extrude 3 Speaker Mount. i surace b
[@) solid B—*

. il . . g_Mater@©@$>

Step 1. Click Front Plane |_,',.J in the Feature Manager and click Sketch l on :ﬁf — p[.m;

the context toolbar, Fig. 64. g::phw;ne
) Right Plane
I_, Origin
. . @ Stock-MULTIBODY-1 -> (Def:
Step 2. Click Normal To .QL. on the Standard Views toolbar. (Ctrl-8) %Surface-o“sen
4 Curvel
@ Convert Entities @ ' Plane1
@ V_ _x - ~ 4 é :)as:jarw
Step 3. Click Convert Entities ;2= | on the Sketch toolbar. "—‘M © e
Mirror1
b O _ S §Combine1
Step 4. In the Convert Entities Property Manager: = Fig. 64
under Entities to Convert, Fig. 65 Sl
click inside edge of fillet at front of body, Fig. 66  Fig. 65
click OK ¥ . e

Step 5. Sketch vertical centerline up

from Origin L , Fig. 67.

Fig. 67
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Step 6.

Step 7.

Step 8.

Step 9.

Click Circle

Sketch circle at Origin L

(Ej (S) on the Sketch toolbar.

Click Line

(L) on the Sketch

toolbar.

Sketch radii at angle, Fig. 69.

,Fig. 68.

,’/ //

Step 10. Right click graphics area and click

Select |..= from menu to unselect Line

tool.

Step 11. Ctrl click line and centerline to
select both, Fig. 70.

Step 12. Click Mirror Entities
|[h|4] Mirror Entities | on the Sketch

Step 13. Click Smart Dimension | ;...
(S) on the Sketch toolbar, _ ~

toolbar.

&

Smart

Step 14. Add dimensions, Fig. 71.

SOLIDWORKS 21
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Step 15. Rotate view to view extrude from inside Bottom, hold down middle mouse button (wheel)
and drag to rotate view, Fig. 73.

. . éﬂ Boss-Extrude @
Step 16. Click Features | Features | on the Command Manager toolbar. DN
' éﬁ E‘soffsel ‘ j
Step 17. Click Extruded Boss/Base | Extruded | on the Features toolbar. 4'50””~ :
Boss/Base Direction 1 ~
E“Bh’nd “
Step 18. In the Boss-Extrude Property Manager set: » lz

under Selected Contours, Fig. 72 & koo .
click the two contours ) Mgs ’
under From
Start Condition Offset 4.5

Reverse Direction ~
under Direction 1

Depth $ 6

Reverse Direction ~
click OK w# .

Draft outward

[J Direction 2 v

[J Thin Feature v

Selected Contours lal

Step 19. Save [Ell (Ctrl-S).

O. Fillet Edges.
@

Step 1. Click Fillet |Filst| on the Features toolbar.

-

Step 2. In the Fillet Property Manager set:
select FilletXpert, Fig. 74 f F:letxpert ®

. K -Manua\ -FiHelXperl
‘Radlus 1 add
click an edge, Fig. 75

Items To Fillet lal

click Internal to feature %:] 7 edges on the Fillet pop-up © EE?ZZ
click OK w# s

Edge<6>
Edge<7>
Edge<8>
Edge<9>
Edge<10>
Edge<11>
Edge<12>

Step 3. Save =]

(Ctrl-S).

[ show selection toolbar
R 1.00mm§ o]
v

Apply

€& 02 B /Q

Options A
Select through faces
Tangent propagation

(® Full preview
O Partial preview
(O No preview

Fig. 74

Fig. 75 " Fig.76
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