apter 4 HAWT
Bearing Housing

A. Extrude1 Sketch1
Step 1. Click File Menu > New, click Part Metric and OK.

Step 2. Click Right Plane |E| in the Feature Manager and click Sketch . B$e @ >
i on the context toolbar, Fig. 1. g partt (Defautt)
4 Annotations
03 Material <not specified>
1 i 1 Front - -~
Step 3. Click Line I/: (L) on the Sketch toolbar. b g P@
LJ nght Plane
I_, Origin
Step 4. Sketch 11 lines starting from Origin L, Fig. 2. gFig_ 1
Ctrl click top lines
Step 5. Unselect Line / \T'—]
tool. To un- Orisi =
i s — | Sl N = &XF
select, right ¥ /! R o =
click graphics i - ® PO a)
area and click
Select % from
menu.
Step 6. Ctrl click both /
top horizon-
tal lines to ‘
select both. Fig. 2 Fig. 3
Release Ctrl 65°7
key and click £ S
Make Col- |
»
linear |/ — | LNy = X
on the context || @ [2i a7 2 :{% o Q, =)
toolbar, Fig. 3. |
Ctrl Ch\ci{ llnes/ﬂ 35
Step 7. Ctrl click //\k/ 37.6
both angled ‘
lines to select
both. Release Fig. 4 45i°
Ctrl key and
click Make Parallel \h\ on the context toolbar, Fig. 4. 4 ‘_,‘: :'25»
Y 4
36
, . & Fig. 5
Step 8. Click Smart Dimension | Smart (S) on the Sketch toolbar.

Step 9. Add dimensions, Fig. 5. To dimension 65° angle, click Origin , top left endpoint of
top horizontal line and click right endpoint of same horizontal line. Place dimension.
8/8/22
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Step 10. Click Features | Features | on the Command Manager toolbar. /}/
] "
Step 11. Click Extruded Boss/Base | Btrudzd | on the Features toolbar. f y
oss/Base e
éﬂ Boss-Extrude @
Step 12. In the Boss-Extrude Property Manager set: |« x ® /
under Direction 1, Fig. 6 From ~ /
End Condition Mid Plane | e : -
D th i 20 Mid Plane ) b 35 ‘f
o ‘L
click OK %# . il
& 20.00mm~ B
" [T} - 3,05
Bl Save as BEARING HOUSING [ ] Draft outward 1/19 36
Step 1. Click File Menu > Save As. Fig. 6 /] % o
ig.

Step 2. Key-in BEARING HOUSING for the filename and press ENTER.

C. Cut Extrude1 Sketch2 Bearing Slot.

Step 1. Click the front face and click Sketch g}[_ on the context
toolbar, Fig. 8.

Face

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

Step 3. Click Circle (2] (S) on the Sketch toolbar.

Step 4. Sketch circle at Origin L, Fig. 9.

o Fig. 8
Smart

Step 5. Click Smart Dimension | pinension | (S) on the Sketch toolbar. @ 10

-

Step 6. Dimension diameter 10, Fig. 9.

¢l

Fig. 9
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Step 7. Click Offset Entities | °'™%* | on the Sketch toolbar.

Entities

Step 8. In the Offset Entities Property Manager set:

under Parameters, Fig. 10

Distance {? .1 (clearance for Bearing)

uncheck Reverse
uncheck Bi-directional
under Construction geometry
check Base geometry
click circle, Fig. 11
Yellow offset circle on
outside - base geometry
(construction) on inside

click OK w# .

Step 9. Click Isometric @ on the Standard
Views toolbar. (Ctrl-7)

Step 10. Click Features | Features | on the Com-
mand Manager toolbar.

(@
Step 11. Click Extruded Cut |Extruded | on the Fea-

Cut
tures toolbar. i

Step 12. In the Cut-Extrude Property Manager set:
under Direction 1, Fig. 13
End Condition Through All

click OK ## . ™

Step 13. Save [=] (Ctrl-S).

Fig. 14

Fig. 11

v X

Parameters

e .

Add dimerisions

[ Reverse

Select cha&

[IBi-directional
Cap ends

Arcs

Lines
Construction geometry:

Base geometry
[ offset geometry~

Fig. 10

@ Offset Entities @

A

D
]
L

Cut-Extrude
v X ®

From

Sketch Plane

Direction 1

®

A

Fig. 12

A

Through All s
Vol

[ Flip side to cut

Draft outward

Fig. 13
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D. Extrude2 Sketch3 Motor Holder Base.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

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

on the context toolbar, Fig. 15.

Click Normal To

&

Click Convert Entities

In the Convert Entities Property Manager:

on the Standard Views toolbar. (Ctrl-8)

©

Convert
Entities

-

under Entities to Convert, Fig. 16

click both side edges of body, Fig. 17

click OK % .

Click Centerline |+*

]

+

on the Sketch toolbar.

in the Line flyout

on the Sketch toolbar.

S ER S @
¥

@}5 BEARING HOUSING (Default)
- Annotations

» - Solid m
3 Materi
U Front Planes
LJ Top Plane
LJ Right Plane
I_, Origin
» éﬂ Boss-Extrude1
4 [@ Cut-Extrude1

Sketch vertical centerline down from Origin L, Fig. 18.

O]

Click Circle

(S) on the Sketch toolbar.

Sketch circle on centerline, Fig. 19.

Fig. 18

@ Convert Entities @
v X -
Entities to Convert A
Edge<1>
[Jselect chain
I:/: - [Jinner loops one by one
Select all inner loops
.
Fig. 16

Fig. 15
ﬁ\ L }7

/

\\v/

Fig. 19
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C
Step 9. Click Offset Entities | °'™* | on the Sketch toolbar.

Entities

Step 10. In the Offset Entities Property Manager set:
under Parameters, Fig. 20

Distance {? .2 (clearance of Motor)
uncheck Reverse
uncheck Bi-directional
under Construction geometry
check Base geometry
click circle, Fig. 21

@ Offset Entities ®
v X H

Parameters

¢ ey

Add dimerisions

[ Reverse

Select cha&

[IBi-directional
Cap ends

Arcs

Lines
Construction geometry:

Base geometry
[ offset geometry~

Fig. 20

Yellow offset circle on outside - base geometry (construction) on inside

click OK # . 1 T

7
( -
\\
\\\ /

e
o

Fig. 21 .22
Step 11. Click Wireframe [:]-_-[:] on the View toolbar. fj\ -
~ ////
Step 12. Ctrl click offset circle and top edge of bot- O *’..*_.I
tom of Housing to select both. Release Ctrl @ﬁ RPN

key and click Make Tangent (3\ on the
text toolbar, Fig. 23. Ctrl click outside circle
context toolbar, ig. 23 and edge of body ~ |

Step 13. Click Shaded With Edges
ﬂ on the View toolbar.
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Step 14. Click Line :/: (L) on the ( - ( é’ )
/ N\ /
Sketch toolbar. S i
Step 15. Sketch 3 lines starting at bot- /f" '
tom midpoint of Housing edge, ’ \\\ ’
Fig. 24. | —

Step 16. Unselect Line tool. To unselect, _ _
right click giglphics area and . " \ .
2

click Select [..> from menu. \\ V X \\_/;/
>

Step 17. Ctrl click the 3 lines and cen-

terline to select, Fig. 25. Fig. 24 \ Fig. 25
. . o 0 . el z I
Step 18. Click Mirror Entities ‘[H'ﬂ Mirrer Entities |0n the Sketch toolbar. \ L\ /
D24 )
&
Step 19. Click Smart Dimension | ;,"™" | (S) on the Sketch toolbar. 4 ’_
- - / 65°7

Step 20. Add dimension, Fig. 26. Dimension diameter 24 to inside
construction circle. To dimension 65° angle, click cen-
terpoint of circle, right endpoint of horizontal line, and

-

oL
' X
Origin L Then place dimension. \\ ’y/

Step 21. Click Isometric ﬁ on the Standard Views toolbar. (Ctrl-7) Fig. 26

Step 22. Click Features | Features | on the Command Manager toolbar.

Step 22. Click Extruded Boss/Base Ext%]ged on the Features toolbar.
Boss/Base PN @) Boss-Extrude ®
v X ®
Step 23. In the Boss-Extrude Property Manager set: —-— ~
under Direction 1, Fig. 27 Sketch Plane v
End Condition Up to Surface pirection 1 ~
in the Face/Plane box 2y kFace _—
click inside face at rear of W
body, Fig. 28 ™ qf e Face<1>~
under Selected Contours I it
click the contour (below X R
outside circle between O] pirection2 -
converted lines) [ Thin Feature v
click OK %" . \\\ 1
Step 24. Save [l (Ctrl-S). Fig. 27

Fig. 28
SOLIDWORKS 22 BEeARrRING HousiINng HAWT PAGE 4-6




E. Extrude3 Sketch3 Motor Holder Sides.

Step 1.
M to select it, Fig. 29.

@l

Extruded
Eoss/Base

Step 2. Click Extruded Boss/Base

Step 3.
under From, Fig. 30
End Condition Offset
Offset 2.5
-

Reverse Direction
under Direction 1
End Condition Blind

Depth @ 9

Reverse Direction e
under Selected Contours

click the two contours, Fig. 31

click OK % .

Step 4. Save ﬁ (Ctrl-S).

In the Boss-Extrude Property Manager set:

Expand Boss-Extrude2 ﬁn in the Feature Manager and click Sketch3

on the Features toolbar.

F
s

sl
/

Fig. 31

F. Cut Extrude2 Sketch4 Motor Holder Sides.

Step 1. Click the front face and click
—

Sketch |'— | on the context
toolbar, Fig. 32.

Step 2. Click Normal To -:;Ih on the
Standard Views toolbar.
(Ctrl-8) Face

Step 3. Click Circle [(2)|(S) on the
Sketch toolbar.

Step 4. Sketch circle, Fig. 33.

Step 5. Unselect Circle tool. To unselect,

right click graphics area and click Select

Fig. 32

from menu.

a—

S ERS @
¥

& BEARING HOUSING (Default)
4 @Annotat\'ons
» [@] Solid Bodies(1)
55. Material <not specified>
[J Front Plane
D Top Plane
[j Right Plane
I_, Origin
4 ﬁﬂ Boss-Extrude1
4 @ Cut-Extrude1
< éﬂ Boss-Extrude2

@ Sketch3
Fig. §

@ Boss-Extrude
v X ®

From ~

2 ‘Offset v
2.50m k =
Direction 1 A

) A

Y 9.00mm
Merger&t

Draft outward
[ pirection 2 v
] Thin Feature v

Selected Contours ~

Sketch3-Region<1>
Sketch3-Region <2>, 2

Fig. 33
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Step 6.

Vertical | on the context toolbar, Fig. 34.

i

.D' ™ | on the Sketch toolbar.

Step 7.

Step 8.

Step 9.

Click Corner Rectangle

Click Smart Dimension

Ctrl click centerpoint of circle and Origin
to select both. Release Ctrl key and click Make

&

"mart | (S) on the Sketch toolbar.

Dimension

-

Step 10. Add dimensions, Fig. 36.

Don’t have to fully de-
fine. Just keep side
and bottom lines of
rectangle outside

of body.

\ //

N e
~—

RN

Step 11. Click Isomet-

ric ﬁ on the

Standard Views
toolbar. (Ctrl-7)

Step 12. Click Features

’
|

~_

Features | on

Fig. 35

the Command Manager toolbar.

Step 13. Click Extruded Cut | Exruded

@

Cut

Step 14. In the Cut-Extrude Property Manager set:
under Direction 1, Fig. 3

End Condition
Through All

under Selected Contours
click the 3 contours,

Fig. 38
click OK " .

Step 15. Save [ (Ctr1-S).

SOLIDWORKS 22

on the Features toolbar.

BEARING HoOUsING

in the Rectangle flyout

Sketch corner rectangle outside bottom half of body, Fig. 35.

Ctrl c—li_ck\()ri‘gil

and centerpoini

Cut-Extrude
v X ®

From

Sketch Plane

Direction 1

@)

A

v

A

v

Through All s
Ll

[JFlip side to cut
Draft outward
[ Direction 2
[ Thin Feature

Selected Contours

Sketch4-Region<1>
Sketch4-Region<2>

Fig. 37

Fig. 38
HAWT PAGE 4-8
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Step 1.

Step 2.

Step 3.

G. Cut Extrude3 Sketch5 Motor Eject Slot. G ER¢@
. -+, . = 7
Click Top Plane |E| in the Feature Manager and click Sketch g}[_ ON @ BEARING HOUSING (Defauly)
the context toolbar, Fig. 39. oI it
» [@) Solid Bodies(1)
55 Mater@
. . J ront -«
Click Normal To ,;_L on the Standard Views toolbar. (Ctrl-8) [@‘
] Right Plane
I_,Or\'g\'n
Click Center Rectangle E in the Rectangle flyout D ™| on the ' %EE‘U’TE::U':‘:‘
SketCh tOOlbaI‘. » éﬂ Boss-Extrude2
» éﬂ Boss-Extrude3
» (@ cut-Extrude2

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Sketch center rectangle, Fig. 40.

Unselect Rectangle
tool. To unselect,
right click graphics
area and click Se-

lect |...» from menu.

Ctrl click center-

point of rectangle

and Origin to

select both. Release
Ctrl key and click

Make Vertical |

Fig. 39

® RIPVOO

Ctrl click Origin

and centerpoint

on the context toolbar, Fig. 41.

Click Smart Dimension

toolbar.

Fig. 40
&
oiomart | (S) on the Sketch

Add dimensions, Fig. 42.

Fig. 41
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Step 9. Click Sketch Fillet _\] on the Sketch toolbar.

Step 10. In the Sketch Fillet Property Manager set:
under Fillet Parameters, Fig. 43

) sketch Fillet @
Radius K 1 vox
drag a selection across all to "™ ” \\ 2k
Entities to Fillet A =—=1.9.7
select the 4 corners, Fig. 44 i .
Fillet<2> 3 A
click OK % twice. Flet<3> 1 -
Fillet Parameters > )/ !
Step 11. Click Isometric ﬁ on the Stan- ¢ @ i |
dard VieWS tOOlbar. (Ctrl-7) ] Keep Chmed corners 1
[ pimension each fillet
. Fig. 4 Fig. 44
Step 12. Click Features | Features | on the ig. 43 '8

Command Manager toolbar.

@
Step 13. Click Extruded Cut |&truded | on the Features toolbar.

Cut

Step 14. In the Cut-Extrude Property Manager set:
under Direction 1, Fig. 45 Cut-Extrude ®
End Condition Through All v x®
Clle OK J * o Sketch Plane VA
Step 15. Save [ (Ctr1-S). l l :
[JFlip side to cut
Fig. 45 Fig. 46
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H. Cut Extrude4 Sketch6 Yaw Post Hole.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

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

the context toolbar, Fig. 47.

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

Click Polygon {E} on the Sketch toolbar.

@ Polygon
In Polygon Property Manager set: v
under Parameter, Fig. 48 Options
[JFor construction
Number of Sldes@ 4 Parameters
@ ! :
. (@ Ins®bed circle
SketCh p01yg0n3 Flg‘ 49' O Circumscribed circle
S N
Unselect Polygon tool. To unselect, & .
right click graphics area and click o :
e oo |
Select |, from menu. e
ZNew Polygon
Fig. 48

Ctrl click centerpoint of polygon and

Origin to select both. Release Ctrl key and click

Make Vertical | on the context toolbar, Fig. 50.

Click two opposite vertices of polygon and click Make

Vertical | on the context toolbar, Fig. 51.

S ER S @
¥

@b BEARING HOUSING (Default)
4 Annotat\'ons
» [@) Solid Bodies(1)

55 Materi —
"? Front J@
[ Top Plane ‘
LJ Right Plane
I_, Origin
» ﬁﬂ Boss-Extrude
4 [@ Cut-Extrude1
4 éﬂ Boss-Extrude2
» éﬂ Boss-Extrude3
4 @ Cut-Extrude2
4 [@ Cut-Extrude3

Fig. 47

Ctrl click Origin
and centerpoint

o)

Fig. 50

1 click Uices
|

Fig. 51
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Step 9. Click Smart Dimension | pimersion | (S) on the Sketch toolbar.

-

Step 10. Dimension 10 across two opposite vertices,
Fig. 52. 10

Step 11. Click Isometric @ on the Standard Views
toolbar. (Ctrl-7) 20.5

Step 12 .Click Features | Features | on the Command
Manager toolbar. f

@
Step 13. Click Extruded Cut Bxtruded | on the Features
toolbar.

Step 14. In the Cut-Extrude Property Manager set:

under Direction 1, Fig. 53 Cut-Extrude ®
End Condition Through All v x ®
Clle OK J * o Sketch Plane vA
Step 15. Save =] (Ctrl-S). T G
Vo
[IFlip side to cut
Fig. 53

Fig. 54
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I. Chamferl.

@

Chamfer

Step 1. Click Chamfer

Step 2. In the Chamfer Property Manager set:
under Chamfer Type, Fig. 55
ﬁ?ﬂ
under Items To Chamfer
click outside edges of

Bearing holders (4), Fig. 56
under Chamfer Parameters

select Angle Distance

Distance €} 2.5

H
Anglell 45°

click OK s .

J. Chamfer2.

@

Chamfer

Step 1. Click Chamfer

Step 2. In the Chamfer Property Manager set:
under Chamfer Type, Fig. 57

g?ﬁ

select Angle Distance
under Items To Chamfer
click outside edge of
Motor holder, Fig. 58
under Chamfer Parameters
check Flip direction

DistanceeE 1.3
A
Angle N 450

under Items To Chamfer
rotate view and click other
outside edge of Motor
holder, Fig. 59

under Chamfer Parameters
check Flip direction, Fig. 60

click OK w# .

Step 3. Save [ (Ctr1-S).

on the Features toolbar.

on the Features toolbar.

P

N

-

L

Fig. 59

@) Chamfer
v X

Chamfer Type

Items To Chamfer

©

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

Tangent propagation

(@ Full preview

(O Partial preview

(O No preview
Chamfer Parameters

[]Hlip direction

£ 2.50mm
[~ 45.00deg

Fig' 55

v 4

@) Chamfer
v X

Chamfer Type

Items To Chamfer

¢ —

Tangent propagation
(® Full preview

(O Partial preview

(O No preview

Chamfer Parameters

[“] Flip direction
£y 1.30mm ‘

iy 45.00deg§

Fig. 57

r

@ Chamfer
v X

Chamfer Type

Items To Chamfer

@ Edge<1>

Tangent propagation
(® Full preview

(O Partial preview

(O No preview

Chamfer Parameters

[JFlip direction
£y 1.30mm ‘
[~ 45.00deg

Fig. 60

r
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l(- Fillets- @ FilletXpert @

@ v X

Fillet
Step 1. Click Fillet |Fi'st| on the Features toolbar. N
M Radius .5

Step 2. In the Fillet Property Manager set: "@;Tm;": )
select FilletXpert, Fig. 61 S

Radius K S

click top edges (4) of Motor
base, Fig. 62 \
click Apply

[VIshow selection toolbar
K 0.50mm~ M
v
Apply

Options A
Select through faces

\ [] Tangent propagation
(@ Full preview
\ (O Partial preview

(O No preview
Fig. 62 Fig. 61
Radius (™, 1, Fig. 63 ® e @
click side edges of Motor holder (4), Fig. 64 o
click Apply _?

Radius 1

Items To Fillet ~

@ Edge<5>
Edge<6>
Edge<7>

W

Show selection toolbar

N
Apply_"

Options ~
Select through faces
Tangent propagation

(@ Full preview

(O Partial preview

(O No preview

Fig. 63

Radius (™, 2.4, Fig. 65 Fig. 64
click bottom front edge of Housing (1), Fig. 66

click OK %" |

@ FilletXpert @

v X

L

Radius 2.4

Items To Fillet ~ l‘

" E—

[“IShow selection toolbar
f( 2.40mm v n
v
Apply

Options A
Select through faces

Tangent propagation

\

(@ Full preview

(O Partial preview

O Fig. 65 I

Fig. 66 - Fig. 67

Step 3. Save [ (Ctr1-S).
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L. Appearance: White Plastic. P

e g . ,&— =
Step 1. Click part, click Appearance Callout on the con- g g i@ :1: @

text toolbar and click BEARING H.. &5, Fig. 68. Click [l Face<1>@8..

part \ L ﬂ Boss-Extru...
Step 2. In the Appearances Task pane, expand Plastic, click %B;’::RING b 9
High Gloss and in the lower pane select white high W @ M

gloss plastic, Fig. 69.

Step 3. Click OK %" In the Appearances

Property Manager.
Step 4. Save ﬁ
(Ctrl-S). Fig. 68
O white high gloss plastic @
M. Open @ @ T vx o~
- v e Appearances(color) @
Tu rblne M ﬁ Plastic Color/Image
B ﬁ High Gloss
As s e m b ly \\ ﬁ Medium G|& Selected Geometry ~
N [ & Low Gloss BEARING HOUSING.SLDPRT
andInsert 8 3ot Tout
Bearing Fig. 71 o e
Housing. :
Step 1.  Open your Wind Turbine Assembly file.
Remove Appearance ‘
Step 2. Hide Top Nacelle % part. To hide, position "r" -
cursor over. the part 11? graphics area and press i 7
Tab key, Fig. 72. Shift - Tab to show. N
: -
2 Fig. 69

Step 3. Click Insert Components '™ on the Assembly toolbar.

Components

-

Step 4. Select your BEARING HOUSING file and place your file, Fig. 73.

Hide Top Nacelle part
Tab key

o<

Fig. 72 Fig. 73
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N. Mate: Bearing Housing.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Click Mate n§e on the Assembly toolbar.

Click cylindrical face of shaft hole of Bottom
Nacelle and cylindrical face of Bearing slot in
Housing, Fig. 74.

Check Lock Rotation and Add/Finish Mate

+" |in Mate
pop-up toolbar to |\ L[| [@I&@[k ]2 »]v |

add a Concentric Lock rotatioly, Fig. 74
mate, Fig. 75. Fig. 75
. ' e
Click Top @ on the Standard Views toolbar. (Ctrl-5) B e ASSERELY
~
Expand the flyout Feature Manager design tree, click Front g :’Ph:'sl"e
¥ Rig ane

Plane [ﬂ and expand HOUSING and click Front Plane [ﬂ , .. origin
Fig. 76. @ ) TOP NACELLE<1> -5

\il\\“_h@% Vo HI)|\/‘ v & (f) BOTTOM NACELLE<1> >

M % (-) BEARING HOUSING < 1>

i i ; W : » [ Mates in WIND TURBINE SPSEMBLY
Click Distance H in Mate &—‘ ates in

i » [& Annotations
pop-up, Fig. 77. Set distance 5.5 Fig. 77 ’

Solid Bodies(1)
O —

and press ENTER. The Housing should positioned again ?Mim‘otspedﬁem
the inside front face of Nacelle, Fig. 78. If positioned in e e
T : c.)p ane
opposite direction, click Flip Dimension @ in the Mate [ ight pane
- I—- Origin

@ Boss-Extrude
Cut-Extrude
@ Boss-Extrude?2

Click OK "llf in the Property Manager. : €l Boss-Fxtrude3

pop-up. Click Add/Finish Mate | % | to add Distance mate.

Cut-Extrude2
Cut-Extrude3
Cut-Extrude4

Click Isometric e

@ Chamfer1
on the Standard @1 chomtors
Views toolbar. Fig. 76

(Ctrl-7)

Save ﬁ

(Ctrl-S).

Fig. 78 Fig. 79
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