< Chapter 21

A. Extrudel.

Step 1.

Step 2. Click Front Plane |E| in the Feature Manager and click Sketch

[0) Polygon @
: v
Step 3. Click Polygon E} on the Sketch toolbar. optons —
[ For construction
Step 4. In Polygon Property Manager set Parameters
Numbel‘ Of SideS @ 4, Fig. 2. (O Insc¥oed circle
(® Circumscribed circle
o N
Step 5. Sketch polygon at the Origin L, Fig. 3. Fig. 2
Step 6. Unselect Polygon tool. To unselect, right
click graphics area and click Select
from menu.
B,
Step 7. Click a polygon segment and click Make ? | LR Q &
Vertical on the context toolbar, Fig. 4. \‘ s
L“q—!_&ﬁ
o N Fig. 4
Step 8. Click Smart Dimension | pimersion | (S) on the Sketch toolbar.
Step 9. Dimension polygon segment 8, Fig. 5.
C
Step 10. Click Offset Entities | °! | on the Sketch toolbar.
o, @ Offset Entities @
Step 11. In the Offset Entities Property Manager set: | =
under Parameters, Fig. 6 —
Distance ’e} 17 @ m

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

on the context toolbar, Fig. 1.

(clearance of hole in Nacelle)
uncheck Bi-directional
check Reverse
check Select chain
under Construction geometry
check Base geometry
click a segment, Fig. 7
Yellow offset segments on inside -

HAWT
Boom

S BRSO @
7

& Part1 (Default)

4 Annot ,7,_ -
3 Materi sJJ

U Front Plane
LJ Top Plane
LJ Right Plane

I_, Origin

Fig. 1

[ Add dimenSions

[ Reverse

[ select chain

O Bi*directionas
Cap ends

Arcs

Lines
Construction geometry:

Base geometry.
[offset geumeth

Fig. 6

base geometry (construction) on outside

click OK % .
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Step 12. Click Features | Features | on the Command Manager toolbar.

@)
Step 13. Click Extruded Boss/Base bauded | on the Features toolbar.
@ Boss-Extrude @
Step 14. In the Boss-Extrude Property Manager set: v x ® -
under Direction 1, Fig. 8 From o /
End Condition Blind | e . N /
& P (o
Depth 501 13 —— ~1y L/ N\
Ve g
Reverse Direction | 7" (to rear) . .\— N
click OK % . N
B. Save as "BOOM". Fig. 8 Fig. 9
Step 1. Click File Menu > Save As. & R
v
Step 2. Key-in BOOM for the filename and press ENTER. ﬁi“:n(z;f‘nz
> [@ Solid B =
38 Materi t < ;@ 1
C. Extrude2. B P[.an:s:"
e - ] Top Plane
Step 1. Click Front Plane |E| in the Feature Manager and click Sketch %}[_ {J R;gpht ‘mane
on the context toolbar, Fig. 10. } %g’;ﬂmm
Fig. 10
Step 2. Click Circle (2] (S) on the Sketch toolbar. /\
N

Step 3. Sketch circle at Origin L, Fig. 11. @ha@ COLal

Step 4. Unselect Circle tool.

Step 5. Ctrl click circle and an edge of
Extrudel to select both. Release
Ctrl key and click Make Tangent

4 and circle

a\ on the context toolbar, Fig. 12. Fig. 11 Fig. 12
]
| @ /
Step 6. Click Extruded Boss/Base Baded | on the Features toolbar. € Boss-Extrude @
oss/Base / vV X ®
Step 7. In the Boss-Extrude Property Manager set: / f o e -
under Direction 1, Fig. 13 / irection 1 ~
End Condition Blind / E‘"j”d -
4 )
Depth €57 120 | I
. . } / £y 120.00mm 2
Reverse Direction (torear) 7 [JMerge o 4
uncheck Merge result Z Fig. 14 ~
Clle OK f . / Draft outward

Fig. 13
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D. Cut.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

Click Top Plane |i| in the Feature Manager and click

T : » [A] Annotations
Sketch |{___| on the context toolbar, Fig. 15. \ (o sode
. . s [P JORY
Click Normal To ,,;L,. on the Standard Views toolbar. (1] Top plane ~
(Ctl‘l-8) [J Right Plane
I_, Origin

Zoom in on rear of Boom, Fig.

©

Convert
Entities

-

Click Convert Entities

16.

on the Sketch toolbar.

In the Convert Entities Property Manager:
under Entities to Convert, Fig. 17
click top and left edge of body,

Fig. 18
click OK % .

Click 3 Point Arc £y

£7a

-

flyout

(S) in the Arc
on the Sketch toolbar.

Sketch arc across top left corner, Fig. 19.

Unselect Arc tool. To un-
select, right click graE\:\ics

area and click Select |.= from

menu.

Ctrl click arc and left con-
verted edge line to select
both. Release Ctrl key and

click Make Tangent (} on
the context toolbar, Fig. 20.

Click Smart Dimension

o

Smart
Dimension

-

Add dimensions, Fig. 21.
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)
g No

4 éﬂ Boss-Extrude1
4 éﬂ Boss-Extrude2

BEb <@

& BOOM (Default) 2 bodies

te:

Fig. 15

@ Convert Entities
v X =

@

Entities to Convert ~

Edge<1>

Silhouette Edge<1> —

[Jselect chain
[Jinner loops one by one

Select all inner loops

Fig. 16

18

— '*1 75

Fig. 19

(S) on the Sketch toolbar.

Fig. 17
Fig.
d_*’ 4 - ‘
Mo 220 Ca
Ctrl click 1
4~ line
and ar¢
1|
Fig. 20
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Step 12. Click Features | Features | on the Command Manager toolbar.

@
Step 13. Click Extruded Cut | Extruded

Cut

Step 14. In the Cut-Extrude Property Manager set:
under Direction 1, Fig. 22
End Condition Through All - Both
uncheck Thin Feature
under Selected Contours
click the contour, Fig. 23

click OK " .

Step 15. Save ﬁ (Ctrl-S).

E. Mirror Cut. .
Step 1. Ctrl click Right Plane | ;_| and Cut-Extrudel
feature to select Plane and feature, Fig. 24.

Step 2. Click Mirror on the Features toolbar.
Step 3. In the Mirror Property Manager click OK W

Fig. 25.
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on the Features toolbar.

Cut-Extrude @
— 1.75

v X ®
From ~

Sketch Plane =
Direction 1 ~
. Through All - Buth

[IFlip side to cut
:

Draft outward

Direction 2 ~

Through All ~
:
[ Thin Feature v
Selected Contoub ~
S

. Fig. 23
Fig. 22
@3 E '@' e > [5E] Mirror @ @
Né v X

& BOOM (Default)

» [A] Annotations

’ Solid Bodies(2)
5% Material <not specified>
Lj Front Plane

] Top Plane

[ Right Plane

I_, Origin ‘

4 éﬂ Boss-Extrude

4 ﬁﬂ Boss-Extrude2

.
Fig. i?

Fig. 26

Mirror Face/PIane

Secondary Mirror Face/Plane v
Features to Mirror ~
.
Faces to Mirror v
Bodies to Mirror v
Options ~

[[] Geometry pattern

Propagate visual
properties

O Full preview
(®) Partial preview

Fig. 25

Fig. 27
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F. Appearance: White Plastic.

o ZEEL® -
¥R pLPLEB

Step 1. Click Isometric a on the Standard Views toolbar.
Step 2. Click part, click Appearance Callout onthe  Click
context toolbar and click BOOM %, Fig. 28. part —s
Step 3. In the Appearances Task pane, expand Plas-
tic, click High Gloss and in the lower
pane select white high gloss plastic,
Fig. 29.
Step 4. Click OK %" In the Appearances
Property Manager.
Step 5. Save [ (Ctr1-S).

G. Open Turbine Assembly and Insert Boom.

z Face<1>@B...
ﬁ Boss-Extru...

a Body
T Boom

CEOM = T

v e Appearances(color) A
v ﬁ Plastic
ﬁ High Gloss
ﬁ Medium GlosN
ﬁ Low Gloss
ﬁ Soft Touch
ﬁ Textured
ﬁ Clear Plastic
['& Satin Finish M

white high gloss plastic|

Step 1. Open your Turbine Assembly file.
Step 2. I§olate pottom Nacelle, Flg: 31. To Iso‘late, P S ST TN
right cllck'Bottom Nacelle in the graphics @ 2P
area and click Isolate from the menu. FC p o
Select Tangency
Step 3. Rotate view to view Boom hole on rear of selection Tools
Zoom/Pan/Rotate
Bottom Nacelle. Use Right @ on the Stan- f“if":’_‘mands
dard Views toolbar. (Ctrl-4), then Left Arrow Component (BOTTOM NAGELLE) Isolate
_ Bottom
key 3 times and Down Arrow key | ke Nacelle
Once, lgo 32. |r’ gonfig&Component
Component Display
%@ Float
Step 4. Click Insert Components _ " on the As- & :;;Nezzj;:sse;my \
sembly toolbar. - Fig. 31
Step 5. Select your BOOM file and place your file just outside the Boom hole, Fig. 32.
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H. Mate: Boom. e BER e
Step 1. Expand Bottom Nacelle % part in the Feature Manager. Expand -
@ WIND TURBINE ASSEMBLY

Cut-Extrude2, click Sketch4 [__ and Show |“®| on the context > [ Annotations
. S m Front Plane
toolbar, Fig. 33.

C}j Top Plane
mj Right Plane
I_, Origin
% B PLANE1
Step 2. Click Mate | wmate | on the Assembly toolbar. DT b
~ & () BOTTOM NACELLE<1>§
N

4 Mates in WIND TURBI
Step 3. Click circle in Sketch4 of Bottom Nacelle and cylindrical face of ' Anl'";ta“;ns
> [@] Solid Bodies(1)
§q_5 Material <not specified>-|
mj Front Plane
ﬂ Top Plane
mj Right Plane

‘d|©|%H’ H a | \/ ‘ %&rst:z::MULTIBODY NACE

Lock rotatw'on‘ » &) Boss-Extrudel{ ->
N bﬁEan}@wla%

Flg. 35 » Cut-E © 1
v Cut-Extru e&L

mj Plane1
mj Plane2
4 fSweem
® Fillet1
® Fillet2

» ([ CBORE for #4 Pan Head

Step 4. Check Lock Rotation and Add/Finish Mate ¥ |in Mate pop-up (5 BEARING HOUSING <1
toolbar to add a Concentric mate, Fig. 35. & moTor<1>

@ RFARING 0030-10<1>
Fig. 33
Step 5. Expand the flyout Feature Manager design tree, click Front - @ WIND TURBINE ASSEMBLY

Plane |ﬂ and expand Boom and click Front Plane |ﬂ , Fig. 36.  » [& annotations

Fig. 34

Lij Top Plane ~

Step 6. Click Distance H in Mate pop-up, Fig. 37. Set distance 57 Ezifi’;‘itnp'a”e

and press ENTER. The Boom should positioned just inside, Fig. @ piane

38. If positioned in opposite direction, click Flip Dimension () TOP NACELLE<1> ->?

L ) ’ % () BOTTOM NACELLE<1> ->7

e: in the Mate pop-up. Click Add/Finish Mate v |to add S BEARING HOUSING <15
Di & MoTOR<1>
1stance mate.

‘/\|\\|J_|[@||"|||*1H}' H"3|~/‘ @ BEARING 0030-10<1>

@ BEARING 0030-10<2>

=+ -~
Step 7. Click OK % in Property Manager. m : %E; e
Fig. 37 %(7) GEAR 80T<1>
LED DIODE<15
Step 8. Save ﬁ (Ctrl-S). Front @ 92470A113_Phillips Rounded Head ¢
e to @ BEARING CAP<1> >
oY Front @ vaw RING <15 -»
Distance 57 @ () coUPLER<1>

’ @ (-) ROTOR ASSEMBLY <1>

v % (-) BOOM<1>

Mates in WIN® TURBINE ASSEN
Annotations

Salid Bodies(2)

55 Material <not specified>

[:J Top Plane ~

Lj Right Plane

-

v -

SOLIDWORKS 22 Boom HAWT PAGE21-6



I. Offset Surface.
Step 1. Hide Sketch4 C To hide, click Sketch4 C in graphics area and Hide "R‘ on the con-
text toolbar, Fig. 39.

Step 2. Click Boom % part in the Feature Manager and click Edit Part fﬁ on the context

toolbar, Fig. 39.

EE LA
® 2 0 d

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

Step 4. Click Offset Surface |$ Offset Surface ‘ on the Surfaces toolbar. © copy surface
v X

Offset Parameters

Step 5. In the Offset (Copy) Surface Property Manger:
under Offset Parameters, Fig. 40

click rear surface of Nacelle at Boom, Fig. 41 lm :
Offset Distance 0 "
Fig. 40

click OK %#
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J. Surface Filled.

SAEEINSRREAL R
-

@ WIND TURBINE ASSEMBLY
Annotations

-

Step 1. Hide both bodies ﬁ of Boom art. Do not hide the part. To
hide, expand Boom Solid Bodies | ® | folder in the Feature Manager.

Click Boss-Extrudel ﬁ and Hide
hide Mirrorl ﬁ body, Fig. 42.

/

on the context toolbar. Also,

Hide BOTTOM NACELLE %, Fig. 43. To hide, move cursor over
component in graphics area and press Tab key to hide.

Step 2.

Hide Bottom
Nacelle
Tab key

Filled
Surface

Step 3. Click Filled Surface on the Surfaces toolbar.

Step 4. In the Fill Surface Property Manger set:

»

[j Front Plane

LVJ Top Plane

[j Right Plane

I_, Origin

B PLANE1

@ (f) TOP NACELLE<1> ->

@) (f) BOTTOM NACELLE<1> ->
€% BEARING HOUSING<1>

¢ MOTOR<1>

{3 BEARING 0030-10<1>

{3 BEARING 0030-10<2>

@ () SHAFT<1>

@ () GEAR 10T<1>

@ () GEAR 80T<1>

& LED DIODE<1>

@G 92470A113_Phillips Rounded
@& BEARING CAP<1> ->

G YAW RING<1> ->

@ (-) COUPLER<2>

{9 () ROTOR ASSEMBLY<1>

- @ BOOM<1> ->

4 Ma

3 An L) a@ S

4 Su N @J)Qv
- [@) Solid Bodi&Z)

ﬁ Boss-Extrude1

a Mirror1

55 Material <not specified>
[j Front Plane

[:J Top Plane

[j Right Plane

I_, Origin

éﬂ Boss-Extrude1

éﬂ Boss-Extrude2

@ Cut-Extrude1

[3e] Mirrort

@ Surface-Offset1 ->

under Patch Boundary, Fig. 44
click edges of square hole (4), Fig. 45

4 @@ Mates
» [ CBORE for #4 Pan Head Mac

Fig. 42
check Optimize surface - & =
. Fill Surface
check Show preview %
undeI‘ Optlons Patch Boundary ~

check Merge results
click OK w .

Contact - SO - Boundary f

Fig. 45
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Constraint Curves

1

Options ~

@} Edge <1@BOOM-1> Contz
Edge «2@BOOM-1> Contz

Edge settings:

Alternate Face
Contact 2
[] Apply to all edges
Optimize surface
Show preview s

N

] Fix up boundary

Merge result
[[] Create solid ‘
Reverse direction

Fig. 44




K. Cut With Surface.
Step 1.

Show only Boss-Extrudel a body. To show, expand Boom Solid

Bodies | # | folder in the Feature Manager. Click Boss-Extrudel a

and Show |<&"

Step 2. Click Insert Menu > Cut > With Surface.

Step 3. In the Fill Cut Property Manger set:
under Surface Cut Parameters, Fig. 47
Selected surface for cut
click offset surface, Fig. 48

click OK % .

on the context toolbar, Fig. 46.

Fig. 48

Fig. 49

@ SurfaceCut @

v X

Surface Cut Parameters A

Surface—Fm@BOOM—n@

Feature Scope A

O All bodies
(®) Selected bodies
Auto-select

Fig. 47

S ER @
-

@ WIND TURBINE ASSEMBLY
4 Annotations
mj Front Plane
C}j Top Plane
mj Right Plane
I_, Origin
B PLANE1
% (f) TOP NACELLE<1> ->
@ (f) BOTTOM NACELLE<1> ->
% BEARING HOUSING <1>
¢ MOTOR<1>
% BEARING 0030-10<1>
% BEARING 0030-10<2>
@ () SHAFT<1>
@ () GEAR 10T<1>
@ () GEAR 80T<1>
@ LED DIODE<1>
@G 92470A113_Phillips Rounded
@@ BEARING CAP<1> ->
@G YAW RING<1> ->
% (-) COUPLER <2>
» &9 (-) ROTOR ASSEMBLY<1>
- & BOOM<1> ->
4 Mates in WIND TURBINE
4 An
v [@su
~ (@ Sol 4
@ Boss-Extrude1
@ Mirror1
Ei Material <not specified>
mj Front Plane
E] Top Plane
mj Right Plane
I_, Origin
ﬁ Boss-Extrude1
ﬁ Boss-Extrude2
Cut-Extrude1
[3e] Mirrort
@ Surface-Offset1 ->
@ Surface-Fill1

» 0 Mates

» (& CBORE for #4 Pan Head Mac

Fig. 46
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Step 4. Hide Oﬂ’set-Surfacel@. To hide, expand
Boom’s Surface Bodies @ folder in the Fea-
ture Manager. Click Offset-Surfacel@ and
Hide fﬁ‘ on the context toolbar, Fig. 50.

Show Mirrorl a body. To show, expand
Boom’s Solid Bodies El folder in the Feature

Manager. Click Mirrorl a and Show 7@ on
the context toolbar, Fig. 51.

Step 5.

L. Combine Bodies.
Step 1. Click Insert Menu > Features > Combine.

Step 2. In the Combine Property Manager:
under Operation Type, Fig. 52
select Add
click both bodies, Fig. 53

click OK ## .

- Fig. 53
N B4
Step 3. Click Edit Component et

Component

P (1) COUPLER<Z>
» () ROTOR ASSEMBLY<1>
~ @ BOOM<1> ->
Mates in WIND TURBINE
[A&] Annotations
Surface Bodies(1)
Solid Bodies(2)
@ Mirror1
a SurfaceCut1
55_5 Material <not specified>
mj Front Plane
E}] Top Plane
C}] Right Plane
I_, Origin
@ Boss-Extrude1

&) Bos Gl%a S

Cm@
(5] Min D 4’ ‘
@ Surface-Offset1 ->

(@ Surface-Fill1
@ SurfaceCut1

v

4« v v

v v

v

P (-) COUPLER<Z>
» () ROTOR ASSEMBLY<1>
- @ BOOM<1> ->
» [§] Mates in WIND TURBINE

r @A S8,

» Sur S
M Solig@ > J"
@ Mirror1

a SurfaceCut1
EE Material <not specified >
Ej] Front Plane
E] Top Plane
Cf] Right Plane
I_, Origin
ﬁ Boss-Extrude
@ Boss-Extrude2
Cut-Extrude1
(5] Mirror1
@ Surface-Offset1 ->
@ Surface-Fill1
@ SurfaceCut1

Ol 0 Mates

on the Features toolbar to exit.

» B CBORE for #4 Pan Head Macl

Fig. 50

3 ﬁ@ Mates

» (B CBORE for #4 Pan Head Macl

Fig. 51

e Combine1 @

v X

Operation Type A

® Add
O Subtrb

(O common

Bodies to Combine ~

SurfaceCut1@BOOM-1@’

Mirror1 @BOOM-1@WIND

Fig. 52

Step 4. Exit Isolate. To Exit, click Exit Isolate on the Isolate pop-up toolbar, Fig. 54.

|

Step 5. Save All (Alt-F L). {
L

Do not print until after
the indent is created in
Vane Chapter 22.

Fig. 55

Isolate

M ‘ E Exit Isolate II

Fig. 54
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