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Assembling a windmill

In this exercise, you will get acquainted with assembled products: Assemblies. Assemblies consist of all

pieces you will have made in previous tutorials, together with a couple of pieces you will have to purchase.
In this Tutorial, you will learn how to connect one piece to another,

Work plan

You will assemble a windmill. You will use pieces you have made yourself
and pieces that have to be purchased.

e First, you will learn how to bring pieces into the Assembly environment.
e Next, you will learn how to assemble the pieces (mate).
e You will learn how to use the Toolbox.
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Launch SolidWorks.

Templated ] ||.|‘|ﬂl|l|.

<

Paat Diverse_template
L
= .
1. In the menu bar, click Dirawing swe-tutarial

New. Preview is nol available.

B

2. In the displayed menu,
select: ‘Assembly’.

[Assembly
3. Click OK.

2 i i 1} T I : oh b | =y T y =
A new menu appears. Bl SolidWorks Lot e - -9 - - B
i ] S 1B y
1. In the Property Bhis Insert 0 Linear = Move sl Assembly Reference |
Manager, click: Component Lamponeqts Conoan ol il bamoonct Hidden Eenlies GEDMENY, | i i
- Components - . Study

Browse...

Assemb[y| Layout | Sketch | Evaluate | Office Praducts | Electrical | Piping | Tubing | Simulation

Using this action
button, search for the
appropriate piece.

We are looking for

Select a component to insert,
then place it in the graphics
area or hit OK to locate it at the

arigin,
m| Or design top-down using a
Layout with blocks. Parts may
Behmzmg_ﬂ_npﬂ'_ then be created from the blocks,

T

Create Layout

Part/Assembly to Insert 3

Open documents:

The first piece we made.

Attention: This step may
work differently as
described here.

If so, read the instructions
below. Erowse...

Yy
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Go to the folder in which
you saved your models.

1. Select the model
Housing.SLDPRT

4-3-201013:36 SalidWorks Part .

Behuizing.SLDPR
T

2. Next, click Open

Open  |w

The piece is now hanging

to the cursor.

=3
1. Click OK: to

place the piece at the
origin.

iPlacing the piece at

NV

>

Select a com
the origin is very important mm&hmu
for a correct assembly of xS '
the entire product. Of Besign 10p-Bown using 3

then be created from the blocks.
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In the next step, there will be a few things which might not work in the
same way as described above.

o If the left column is very different from the example above, the
command ‘Insert Components’ did not start automatically.
In that case, click ‘Insert Components’ in Command Manager.

e If the pieces are on the list, you apparently had left it open. In that case
too, click ‘Browse’ and start searching for the required document.
(Housing), Next, you can simply put it in the assembly as we did above.

In the Command Manager,
e
e
Insert
Components

click: hd
to add the next piece to
the Assembly.

B SelidWorks » O-&-d-%-9-5]-8 &

* R
28 B o om B g
Edit I”SEFQE Mate _ -near Smart Move Show
Component Eoees Lo Fasteners LEnme Hidden
- - - Components

Assembly | Layiut | Sketch | Evaluate | Office Products | Electrical | Pij

% @ET — —]
l—"—”— Insert Components

Fv | Addsan existing part or sub-assembly J
% i3 &sseml (| to the assembly.

@l Sensors
EEI"@ Annotations

----- Q Front Plane

----- £ Top Plane

..... £ Right Plane

..... L Origin

-8 @ () Behuizing <1

@@ Mates

We will begin searching for
the new piece in the file.

1. Click:

o

- |

WEIN 2= y - '
2. Next, select the piece Sy rre— i e
Cap_Internal.SLDPR | @ i .
T
i -]
Hl D4 bt e e i o
EmpET o S pragn e——
F AL Araiaty i - \
- L
S Loy 2
Asluitdop TN
boven.SLOPRT 1
3. Click Open / S chvvebagen
e, e

'-?m = | Erle=smnen adcp bovan L0 P - -
] g e kst ke
o Gimphars prevees
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1. Click anywhere in the

7 drawing area to add
the piece.
"iThe added piece is
now positioned at an
arbitrary location in the
assembly.
8 Now, we will connect both
pieces:
together.
1. Inthe:
Command Manager,
click:
Mate
9

You must now select two
elements between which a
‘Mate’ will be made.

This needs to be done very
carefully.

Zoom in on the top section
of the housing.

1. Select the inner edge
of the hole (an ‘Edge’
and not a ‘Face’ (Face
= flat)).

2. In the blue area of the
Property Manager, the
following is displayed:

Edge<1> E@EBehuizing-1
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Rotate the model so the
bottom of the Upper cap
becomes visible.

To achieve this, press the
scroll wheel of the mouse
or use the arrows on the
keyboard.

10

1. Select the edge of the
Upper cap, as
illustrated. Again,
make sure you did not
select a face.

Both parts now move

11 toward each other.

1. In the blue area of the
Property Manager, the
following is displayed:

2. SolidWorks has already
selected the
appropriate ‘Mate’.

Concentric

3. Click OK.
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If necessary, move the

12 upper cap as illustrated.

1. Select the face of the
hole (a ‘Face’ and not
an ‘Edge").

In the blue area of the
Property Manager, the

foIIowin? is dis?laﬁed:

Both parts now move to

13 each other.

1. In the blue area of the
Property Manager, the
following is displayed:
Face<1>@Housing-1
Face<2>@Cap
Internal-1

Face<1>@Behuizing-2

Asluitdop bo

g

2. For ‘Mate’ ,
SolidWorks has
selected

. Coincident thiS time

Click OK to confirm the
‘Mate’.

SILaHG

i |
B Lt
' |.'||'

O-2-H-%-9-5-045-

111 L il W
_:"E Lingar & Mave Hib Agserbly  Reference
E.uﬂlm F s'l"t mp:uml adden Fealuies Emrw

Bt compsnants

| @& | ™
Tt Bl of
o EAEA

[ 4

nn

(] coincident >
| Paralled

SIL6HGIE &
3 conesntric , -
Lul
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14 The selection area in the:
Property Manager is
emptied, so you can
immediately enter the next
mate.
To fasten the cap, we use
the Front Plane standard
face. However, it cannot be
selected in the model, but
only in the Feature
Manager.
Since the Property
Manager and not the
Feature Manager is
displayed, you have to use
the Feature Manager
displayed in the diagram
area.
1. Click the plus sign in
front of the file name.
P
s 5
15 | 1. ciick the plus signs for Dsotioworks §f - Wi -9 o8
both pieces. . B .-. & +
P 2 2 & B g B o5 @ ¥ 56 p
ot comporeis " compan.. Comporent | Po¥ |F|Ib.rls wlm‘"ﬂ"ﬂlﬁ
Attention! After having | Assomtey [ =T '
clicked the first +, the list
scrolls.
¥ x m
Mates
&
o
El‘.’nhﬂﬂ )
Paralle]
Perpendicular
E}w
(@) concentric
=,
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16 | 1. Within the housing

element, select the - ] it

2. Within upper cap,
also select the

3. The selected pieces are | (& e i %
displayed in the blue :

area of the Property : T
Manager. W
Iéw B 3

4. As ‘Mate’, SolidWorks [ | ermendicute "N

has selected O Thpiet
. Coincident S
FROER
i -
l;] WiDadeg [=
5. Click OK to confirm the M

‘Mate'. L)

6. Click OK once more to
close the Property
Manager.

Now, add the other

17 : .
required pieces.

You can do that by
repeating step 5 through 7.

Be sure to do that in the
following order.

1. Wing Arm
Shaft
Base Sheet

Housing Base
Phone Holder
Windblade

Cap Internal

Magnet Holder
Top End

© ® N o g A~ ww DN
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18 | We will now continue the DisolidWorks § -5 -ld- -9 -G-8 5
windmill assembly. |n;I:| H}t ..-iet;- 5H| -v:i 5‘?’; iy netce B B E.;?mg i |= =
Comparenis Cergen. i Feabses Genrnesy . i :": S
1. Dragthe base sheet | = . o e o+« hay o e |
and the housing base Assamidy | Laveol | Semch | Sesuats | &1 | Move Companent Tueg | Simiitation |
somewhat downward ] (wdl- VE (- TS R
: [T — 2
Q an AnermdB (Diefusctt clinplay
2. Click the arrow below [ ﬁ*‘“‘*_w
Move Component to 3 Froms Plane
open the scroll down g el
menu. l-'-‘m;n“ .
- o phutding <3
Mﬁ: g#.-.lnl.dupb:un-:l:-
g ey
=iz - grseshan oy
4% a 1) Tehefooe houderals
3. Select e kects
4 "By g 1) Magreethauder <15
ﬁ' | Rotate Component 47 o () Dogele
o HF Mates
19 . " ——_—_
1. Rotate the housing isaliwiorks - -®-L-F
base as in the o = B £
adjoined figure. s e - . 4
2. Click OK.
r—
C [rmacms.
| ey a
& Yordws Doy
Calimsan Deterisn
Proiii Gyt
| Aoz Cottmna a
_T;;:uﬂm 1
20 | Zoom in at the base
sheet to see on which side
the recessed holes are
located.
If visible, rotate the piece
in such a manner that the
recessed holes will be on
the bottom side.
Not like this!! But like that!!
13
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1. Click:

S

Mate

21

2. Zoom in on the
housing base and
select the lower edge
of the hole.

3. For the base sheet,
select the upper edge
of the hole.

AL} Ceinddem
Paralis

L Pepapine

o

;gﬂcnmm.—u

A o

r;—_h LXnm

M inaey
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22

Once you have clicked the

i daliaWoies | wl - B - %) f
upper edge of the hole, ST— _
parts start moving toward N s M o n [ fe iy | MM
each other. ' - —
1. The selected pieces are
displayed in the blue 7 %M
area of the Property oy
Manager. — .
.a.i—-—. R —
Mate Selecisnng & m
e ——— f=t '%I
& P esge<1-gitancpaatt I '
[ Pt et -
— — @:p‘lr\qﬂrl 1
2. As ‘Mate’, SolidWorks 4 et
has selected ¥ Tarees
£ careeming
EE i{omud:nl L | 2\
3. Click OK: s : hr
& | EIBIE |~ =
ROEBF] | wme—s|
!___H—.— i_
23 .
1. First, select the lower Mllﬂwﬁl o - - ) - 8
edge of the hole of the L _ 1 .
hOUSing base. Then | Edb Lm::,:rllleﬂL “ate \.a:-c:' _Ema _ulll"_"_;_____! sha Aﬂ_._le__ :_:L"*_"_- U'.I‘L \|5f :F. -pm
Se|ect the upper edge Compnrent AL & ] -J:J_-r Rl 0 Vi

of the hole in de base
sheet.

2. Coincident is the

Comoonenta

appropriate mate, so
we'll leave it like that.

3. Click OK:

Kola| @l

4. Click OK once more to

exit the function.

| #ssemisty [Tavout | Skeich | Evahuate | Ofice Products | Elcreal | Fising | Tusing | Simutahon

Mate Selectin &l
[Edge<1 » @5tandpsat-1
Edige~ 2+ GBasrplaat-i |

Stgndard Mates

El Caincidart

Parallel

L PEipend@ula
% Tangent

| ED| coancentric

-E| Lk

1.00mm

30 Dodey
Rste

& [
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24 | Drag the piece: Cap
Internal toward the
housing.

See the example opposite.

1+ By Asiuirzop biven <1
= T e 1) Bewesitigingastang <1xf
@ 1) i 1

25 | Mate! the housing and

the cap internal as in
steps 8 through 13.

S

Mate . Mate =

1. Click:

2. Withn te piece:

now select the

3. Within the piece:

then select the

whiay,

If necessary, click the plus
sign to open the list of
both pieces.
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26
The Front Plane of the
bottom end now turns
towards the Right Plane of

the housing.

1. As ‘Mate’,
SolidWorks has
selected

Coincident

2. The keyway must be
on the right side. If
not, read the
instructions below.

3. Click OK to attach the
'Mate'.

AN ILiafHIn

4. Click OK once more to
correctly close the
Property Manager.

Wiy,

To get the keyway on the
right side, you might use

[ Fii p Mate Alignment

@nlidwmks& ] - -l -0 -0

o
Edit

—
{1 | paraiie
I
j |£§ Perpendicular
| f}- Tangent
:: Concentric 1
| [E Lack
| [ woomm

) 3799712441000

Mate
(Ba)

n,
Show
Hididen

i) #
| Assembly Reference
Feahmes Geomelry

27 | Zoom in, drag and/or
rotate the bearing plate
and the base sheet as
illustrated.

Both are linked together,
which is why they move

together!
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2. Click the lower edge of
the vent hole of the
bottom end.

3. Click OK once.
4. Finally, click OK to
close the command.

28 | Now, first Mate both Wisaliaworks Dl A RS RS
keyways together. o LA e b PR T
et components M Comn Mok L panent bdind Fealres Geometry | 1% ﬂ.l?ft?;_
Companents Sy
% [ Ofce Products | Bleckical | Piong | Tubing | Simulation
Mate oy
1. Click
2. Click the upper edge of
the housing base.
| ) comeident
|:‘E\- Farallzt
3. NeXt, select the lower |J-. Perpendinular
edge of the bottom b Tangent
end. P
|1j_ Lok
||H| 29.55715719mm B
||'__'I 1.008eg
4. Confirm this by clicking
OK.
29 1. Select the upper edge L SolidwWorks j bl - - X A
of the hole of the "
housin base Edit It !-!::.1 Lomear Sy Mawe '_h::- AgsEmiiy
Comoanant | —orPmens Compon Farimmpgy | o et Feahres

Assembly | Layoul | Skeich [ Evalsate | Office Prosucts | Etectical | Fiping | Tut

=

\Edge«3» SStandpaat-1 |

)

| Slgndard Males
El C o dend

Paralle|

A

L Pemendiculas
¥ Tangent

@ Cancentric
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30 | Zoom in, drag and/or Csotigworks f . im0 B
rotate the shaft and the 2 3 B ol T 5. A SRR ;¥
maanet holder as ey, oo " g IR Comperant | JED | P tesewty | i |t | STae T | MO
illustrated. '
Next click:
Mate
to link both pieces.
1. Select the outer face of e
the shaft. e
2. Then choose the inner | ™
|J. Prrpe rih Liin?
face of the hole. [
3. Using the function: | comereee
1| o
,-_:: 3 1AL S
.DJ 3 BRI ey
link both pieces
together.
4. Click OK:
L6 I (=8
31 1. Select the upper face
of the shaft. ] . " il _ .
2. Thenchoose the upper | || = = o e o ;,‘:W_ s :‘_ﬁ;'; ehvene | i | mer | Seded Erphde
face of the magnet omn i i "™ ey
holder.
3. For mate, select —_——
@ AR IT-Y SIsVERNS
distance ) [ 2] 120.00mm = i
4. For distance, enter '
| 150.00mm - )
> “m " |
5. Check or uncheck 11 IL 1+ @Magneethoud|
Flip dimension g ity 2
move the magnet Slandar M al
holder to the right [ comiiant
place. [%] paraiil
6. Click OK. iIchrp-endn:ulu
g |J||urr|
@*" /
| Fip dimerniesn
| wlceg =
Rate
fi# (4
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32 psdiaworks ff -0 B9 L -8 -

‘ - i % £ 5 ! b = ] &l T . o >
Mate R oo Yt B Sewd .:;'.?H ok m Cemetry | Mo | Bt | Deeded Dglede | mianti
now, the:
of the
shaft and the magnet
holder.

If you don't know how to
do that, review steps 8
through 13 or 25 through
26.

| =W

ini ]

33 | To finalize the piece, you
must position two more

pieces. : L = B |ty e bl
You need a magnet and s Features| Geometry | o0 | Lot
an M6x8mm Allen head : = Ssh
bolt.
Insert
Components

1. Click: = Select o part o assembly a inses
2. Go to the folder where I goapbais absa i the

you saved the pieces. peiigindreion i sofsted

. B - companents,

Hit OK bufton to insert a
component ot the arigin

3. Add the magnet.

Aszeml

Dynama as

dynassa binmen behuizing
Dynama rodar
Dynama_behuizing
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34 selidWorks o  L)- % ki Ra-09- Lo B
] L . : T . 5 o 3
Iraert -+ Linea Myt Shew Assenbily Refeence il W i
M?;E B Eilt , Comporeris MalE o rpon 1:1;\"!: Comienent | LA Feshoes  Gesmetry H:',LI! F":n
-hn-ﬂr 1"‘.'.”..:‘.22%[—123[2 :'u‘:L‘I'_IE_ iwctrical | P ."'!Ii-“ ""H‘::.."_L i
now the outer p
face of the magnet with
the inner side of the hole.
Then click OK:
,-q; . .:.r-\-.l.nro:r-r
\TI Parallel
L,_].:;Dmimmu
(B tangent
gtmnbﬂ:
4] ean
ﬁ! o »
|E__}! O0Sdeg L { {
Mate
il
Adpuinnieh Males %
35 1. First, select the outer mm--m-n,} " bed-B-%- 05 -8
face of the magnet - : : ; 2 & g
I L e i I e o P o

holder.

2. Then select the upper
side of the magnet.

3. In this case,
SolidWorks has
selected a:

@ Tangent
mate.

4. Click OK to confirm the
mate.

SRR

5. Click OK once more.

e | Cormonent Compon.., ool Compenent Faatren  Cagrmatry P [ i

Shudy
2 E::"HE:"'EI | Tublng § Esemdadan |

;{ Congdent

b Parabal

L Pepeninular
T‘Bl'lﬂ!ﬂ

£ cancemie
(] 1o
I

M BSideg
Maie

4
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We will now add an

case these options are
unavailable.

36 WO . A [ R = = .-‘-—
M6x8mm Allen head bolt. @iselidworks ' D-3-W-&-9 B8 Ed_ . 1
We will do that using the _ ? o B @ ® % ﬂ:m::‘m ®
SolidWorks Toolbox =it mf:;:hm Mate :;ﬂ Smart l:n-mr sha Ehdd-lu. i Maw

. Component """ Fasteners Hiddi | - Takian
function. Before _ : 5 g — Study
continuing, you must first Assembiy Simulaten |
make sure Toolbox has @ —
been installed and
activated on your -

mbuter y n @ SssemnlB (Defautt <Display State-1)
computer. (&) Sensors
1. In the Command i Lﬁj:m“’"’
. F ane
Manager, click the % Top Plane
= %S Right Plane
arrow next to L1, Origin
"8y @ (f) Behuiming <2 >
2. Then choose: it %ﬂ Asluitdop boven<1»
— -1--% @ (-) Bevestigingsstang <1
=]  Options 5 BBy @ () Aandrijfas <1s
- %] Mates in AsserrilB
{-{53] Sensors
i+ LA | Annotations
4= Matenal <not specified>
|- %35 Front Plane
! & Ton Plane
Make sure the SolidWorks

37 . Add-I |
Toolbox and SolidWorks T e
Toolbox Browser options Active Addins _ | start Up | »
are bOth Checked in the Bl SolidWorks Premlu.m Add-ins
menu ngl;)lnii‘:’avnt:\febmte F

- Ircur Orks

. [T eDrawings 2009 -
By adding a check mark to I §2 Featureworks r
the right f WiPhotoWorks I3

ght, after both 1

. ; [~ P scanTo3D r
options (SolidWorks [~ solidworksgian Chalgr r
Toolbox and SolidWorks gc? soligphs aton g -
. OrKs kouting
Toolbox Browser), they will v (Ml aworks simulation 7
be, from now on, W~ SolidWorks Toolbox v
. I~ SolidWorks Toolbox Browser v
aut_omatlcall_y loaded when " Nsticworks Utilities v
SolidWorks is launched. So ~ st W
you don't have to activate ElSolidWorks Riggjns
h T Ib h d [T Autotrace 2 -
the Toolbox each an [T SsolidWorks 2D Emulator - U
every time. [T SolidWorks Flow Simulation 2009 r
[T SolidWorks MTS r
Read the following tip in I SolidWaorks XPS Driver O |5

[ ok ][ conee |

It may be Toolbox is not available in your version of SolidWorks. In that
case, you will not be able to finish the tutorial by following the steps below.

If you still want to complete the model, you can also download the required
attachments (bolts and washers) from www.solidworks.nl. You will not be
using the Toolbox, but will add the bolts and washers to the assembly, as
you would do with any other piece.
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In the task pane Task

38 Pane: (to the right on the
screen), click _th_e Design
Library icon. !

39 The Task Pane will open

with the Toolbox.

We will now insert an Allen
head bolt into the threaded
hole.

Successively double-click
R

=B 150

N B

5 E-dill Bolts and Screws

Set Screws - Socket

4.

The available screws will
be displayed in the lower
part of the Task Pane.

5. Search for the screw
with the following

name:

Point ISO 4026

23
SolidWorks for Pre-vocational Secondary Education and Senior Secondary Vocational Education
Tutorial 13-8: Assembling a windmill



40 With the left mouse

button, drag the screw ik = - 5
from the Task Pane to your B 2 o It B 2 % T ™
1 Insert Lirszar Moz Asse=hl ference
model. As soon as the Bt components ™3 Compen,.. T oornent | Mll i gamlr'r' Hew | Dlof |

mouse moves above the
threaded hole, the screw
jumps to the appropriate
position. Release the
mouse button.

The screw may seem much
too small or too large. That
is not important at this

'@ List by Fart Number

point. 7 List by Deserigtion
In the: Deatription:
Property Manager I'hnl- al
change the size of the sae
screw to M6x8, and click 15— -
OK. Lengt |
o =2 ]
Thread Desplay:
|smpifiea =] |
Caonfiguratian Mame:

1500 Q026 - MA6 x W

41| The screw is now locked to Misotiaworks f i -9 0B

e I ’ & 5

o] r L F | e i ds . o) "
Fhe mqu_se and you could E-lz’;t Insrt H;?l uf-ep smb;t Mave 9_:' hesemily Reference m“) Bﬁ}f
insert it into other Components Compon, . Comporent . | Featres Geomawy | LM

threaded holes.

But because we don't have
any other holes, we no
longer need the screw.
Therefore, click: Cancel

Click ini the graphics area o add
additipnal coples of the
comgonent, Mates are
autematically added If a valid mate
reference combination exists, Press
Esc of close the Propeyblanager
wihier dome,
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42 | Zoom in, drag and/or Gisoliworks f - - k- - (618 S

rotate the housing base 2 B g ® 5 8 ¥ 5, 85 7 » B
and the base sheet as .m'_‘_jj_,_,__ Comparents ™™™ Coapan F-H::'I"F Companent I::ﬂ Fentaes Gapmeiry '_:;_ H:_:Lﬂ ""‘I.H““' ':“ et
. - - = = Components = # Shadp ]
illustrated.

P @ fasamil (Defwadt<Dimpley
5] Samazis
24 | Annotalion
2 Frant Plase
2 Top Plane
5 Raght Plame
bi Crigin
@ (P Bihuinng«7s
@ Ailulbdep bmmnaly
41 My @ () Bewestigingastang 1=
4T g () Bt
o B @ Bmiphat<ls Defwity
\ % & Shandpatals
s -} Teletoon houderel »
@ () Windvanget ol
1+ an AfiluRdep ooderals
B () Magneetiauder<1n
"By e (- Bapels
- Q @ (-] Megrieek<1s
] Mates in Ameml B
-ﬂ Concantncl3 fhia
O Tangerl (Magnnse |
|3 Seren
LA Anegtatons
4= Material <not specified>
155 Feonk Plane
15 Top Plane
i Right Plana
1. origin
i (i Extrudel
G ) Socket Set Sorew Flat g
| " ighbey

43 | Add the following piece in
the same way as above.

Successively double-click

X

1.
PR O §E]
3 -4l Bolts and Screws
4 Hw {rass-rromaed Hesd Somws
. e Hem Bakts - Stroctunl
. . L s Bky and Sorews
The available screws will v e By andd Sovesy - Fine Pitch

be displayed in the lower — e e
part of the Task Pane. vl sl i £k

recarTrardes ashug far 8 rulpe e arvrznmant

5. Sgarch for the _screW Low Mors
with the following

name: "? v,?

/ CTSK Flat B0 T048-1 CTSK Rannd Haad 50
7

CTSK Flat 150 7046-1 (g

Pin Haidd Cress Feces
TG0 WS
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44 | Drag this screw to the Gisolidworks § - - bd- - (68 S
hole.

In:

Property Manager,, change
the size of the screw to
M3x8, and click OK.

& Lt by Park Reomber

LHE by Desmigtian

Oesrphan
Fraperies &
e

1
w1 2
Lerygin
B -
Aagen Type r 8
Thiesd Lengin
B 'v.i

Thread Deplay
Sengifnd -|

Canligsation Mane

B0 -1 -MI B -1 —BEN
Comment
a5 The screw is Iockeq to th_e @sstavorss e.a o "
cursor so you can insert it T
into other holes as well. By M U e MR g (Mt Relem | | gl | ket S et

o
AT Fasteres g 1 L £ L

Add two more screws, then | | sssees [TEEETESSTESRTRESRE [ | ey [ Tosiy | oo

click: LM Soree ) X —

N Cancel I i
Chich by fhe grapriecs aeey ba wid
wddibvoeal cogin of the
(g Ml e
subanatally g0l i 8 vk male
neirrrnee pamsinstion paf. Pree
44 a1 (e e Progertyklanagr
when dene
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46 | It may be the screws are ligiSalidWorks :j 2eod-S-%-4L -8
protruding. Solve that : o
problem as fOIIOWS. e Insert i Lirea o Move _{ "‘:'Ei‘ll':"l'r Geference ”_
I:ull'-:-c-r-er-'. Components T2 Eomp Fn:__’";_e" Componen -;:Iaé:-. Features Geometry -.;;u'm
- = Components Study
LY Assambly | Layout | 3
Plate - Tt —
1. Click: Rlfwgl=N A"
2. Select the upper face
of the screw.
3. Then select the face of
the base sheet.
4. Click OK:
5. Click OK once more:
Repeat this for both other
screws.
@ Colnodent
|'\T Parallel
|L | Ferpendicular
. Tangent
Concentric
(@ | Lack
|[-;-| 4. 595207T5mm
|ﬁ 000deg
Mate
B9 (%s)
47 | Add the following piece to e —

the bolt ends in the same
manner. (M3 Bolt)

Hex Mut Style 1 150 - 4032
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. i Dievingn Libvaty £
48 | We will add a bearing. aao 2
You will use the toolbox ..:;:mc._..
once more. F ;_g,.,.’.',“’""
Double-click the following  ehap—
pieces. B | o e .
| BB
[ Jsi]
" : - 2
=7 % A
. A R
=5 IS0 ST ——d
- L5 foler Beaneg
. fri Bedty ifed Seewi
i .«n-n_ng ]
4. Choose ook w rwra wotes e 7 o AT
@w sl s e L et Rt
=
5. Drag:
° Angule Coslsct Bl [nilrumend Prechuzn Bal
Beaniag Besiing
Angular Contact Ball ‘ o
Bearing to
Puckal Bsl Beatng Sngle Duectsan Thius
the hole of the cap Rt Bering
internal.
1. Insert the bearing ; — o .
49 into the hole. © '““":' - :" b - ;J FINLES! . . .
2. Locate the appropriate P __;..E:_h 3 Eln._'.. B e . > et :,..:::,_.:: » 8 ¥ 3
bearing prpre Fasterers “ Hicken: Moton | Materiss | Wew e
= = - Corperat - - Srely hetch
e umlm_lemfmmlmulmnlmlwm?
. — e —— m‘]’ : i
8315 -]
: v 3 »
3. Click OK: - R
|| 2
| @ Lt By Part Nunbs)
Ligt by Destrigtion
Lesrnption 2
| Progetrlies &
| Blae
{ [az1s -|
{ Bare 1%
.I:ll:l. 41
| Thickmess L \ :
hiumber af Balix ‘\\ _
B =| (L =
| Despiay j
:Is-nnunu =| \ 'Jr"l
| Confsguration Meme: . o
| IS0 15 ABE - B315 - 8, L HC2 63 /
Comment e DR
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50

Press Cancel to close.

51

Mate the bearing as
illustrated.
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i anlidvaies & ¥ =
52 Then mate: P of osicostdliiiad S ol -
the bearing and the _ e ; :
\ E of the |h.m [ Lo ]__H.m [ e T Oy 'W'TF""’"‘—Ir Pging | Tumng | Gientaton |
. el BT ‘l'!i‘;l.:lm'rd.ﬂbd‘mhnu
cap internal. o 4:-31:'.":;...
W R 6 "E:Furiﬂml
This is required to fasten [ i B ool B BrhE s
the bearing. i B |
A lem-:—mm:pm—.: T Ay hitdap b 01>
| -8 Wastes i Axiernll
154 Sammary =
——— = WAl Arrtaties ___-_ —

15 P Rl .
2 Camidert 5 n“:“. \_\ L,
% | Parubat I 45? Taz Blann
oL | Perpen b \I
- 3

Ilhudlil
5 [H Erudad
¢ ' 0 T8 Estrudnt
2 | cous ﬂ Hﬂmu.qwm-\
F O g danaryhui el e
- 5P B et ds (Daipe e
; - = - |3 « B e ais B
=l = * gJ-lnmnmml\
_ | Windargssly
= W # P Atrhssrap endure
.H P8 L Magrtheudey
fware i Malr L] 41 Dagdls
I Magnastads \ !
[FRE—— - :-hmthﬂHkml_ i L )
o0 {0 Comrterions Pl | i
e i #t '§é-ltwnﬂi Fige. -

=

R ] Cosrherian FIgE —_— —
8B ) bt i 1 =
0 ) Hi B S 1|
'H'gHHnlu:h-Hl

H AngudsrCoaiae]
] Mabex i Al

Sty 4 g

4cdd ta new Toide LAl Banatyiass &
¥| e popup dsing ] fgustion
1 0w pebritn 52 iaturiad engtap.

K f s g aeey _P'*

4 5 e

Sometimes a piece is in the way during the assembly. For instance, it may
not be possible to select a piece correctly. This can be solved in two ways.
You can hide the piece that is in the way by clicking it and then selecting
Hide components.

*"?Sﬁﬁfh“%uﬂf

WE i_"llILLll arent
& B & .

You can bring it back again by clicking the hidden piece in the Feature
Manager and then selectlng Show components.

St 109 Flane

5 Right Plane & lo % B O

sl winhieh
'%ﬂ'm“— Shiow components

Bl -

Or, you can make the piece transparent. Again, click the piece and then
select Change Transparency.

Sl s&ml‘a LY e
A
m_.t E & _hange Tramsparency

If you want the piece to be displayed normally again, click it once more and
then click again Change Transparency.
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gumu-md [ 1uann|u

2. Choose the outer edge
of the shaft.

3. Then choose the
interior of the bottom
end.

4. Click OK:
(L& I 9|

5. Click OK once more:

ol

A Coincldent

PI'IM

@'ﬂﬂmlm

53 | Add the Dynamo to the = . . o T
assembly. I I e ey | Eo | s S| i
1 Eeith
Insert
Components
1. Click: Lo
2. Change the search to:
P IR — .]
3. Then choose the file:
4. Click ; 1
54 \
R B Insert - e = !::_-.l: b' -i.:;‘uﬂ'ﬁr kau';m.-
1. Click: oy Comporents "% Congen.., TN conpungns | SOW Immn|m-|nnf|“~#u
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55 | Select the bottom of the
hole of the: bottom end.

1. Select the bottom of
the hole of the
dynamo.

56
2. Then select the mate:
3. Enter 4.17mm:

. H?mrn o

4. Click OK:

"

Getiworks f B -ld-m-9- b

Linesr
=] PMghe
= Comgpnnerts Compon, .,

PR ELY STl 1
O -

#
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the figure:

3. For mate enter:

Parallel

57 | 1.2. Select the faces as in | [l subidworks ‘»1 -9 ]

i
Ermert i - (L Assemily  Refeenc
& el 1 COmpo... ooy COS e ALERE iy | i | bl
Componends - Ehudy

Aumwlm[mlm OMce Products | Beciical | Pping | Tuting | Smwitation

4. Click OK:
AL |6 I 2] D]

5. Click OK once more:

Fll"l 4= FANRAnE onadjl

]

Face<3: @OynamaL/Part]
'ﬁl

A| Cningadent

{S‘] Parmliel

1| Perperdinuilar
Tamgent

ﬂ | Lo
HI 1 EI2ETHESmm -

:g | I 5ATEA TR

Riat e

= s

muu ¥

58 | Now mate the shaft of the
dynamo to the hole of the
shaft. See the figure!

@iSolidWorks | (F-li - LB

C 1
= rsert - Lirezar Mowe s Assemoly Reference
Eckt = _ MakE That - Shay Sz c
Gt Carmpon. . Campanent Fealres Gaomelry
Component Frasierers Fickden

Ti= £ of
Mobon  Malenais
Shudy

y

il 4

Loincident

S | Paaalied

| s | Perpendicuilas
!Q_l_u Tangent
{ﬂ| Cancentric
1B | Lok

[y sopazsiaden

Kute ;
& B
Agvarced Mates #|
[ 3 |
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59 | Complete the mate by ml e R I o L ll = B
linking the bottom of the » o St & i b P
shaft and the top of the m vate w . ml 'f:u";'; :::*le A
dynamo. ' '*""' i
Cabncldenmas
60 | Now is the time to put the

cap to place.

1. Click mate and select
the upper face of:

cap internal and the
inner face of top end.

Mate these two pieces
together.
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(S s

Mt it .

| PlFecreicapepi

7

| Mhgncturn Maies i
| Farpiie

| .i__ FurpenduLiE

| Tangeni

E Cmreering

(-1

[ FeF P TEr - .
[y et . j

e

61 1. Select the threading of | [fiSolidWorks i e i - e ) - L - B
the shaft and the . i . P
threaded screw hole BBt o el LW gmmt M| gow | RSN AN | Mew | BEoF | Boleded
Comporent Famiemery riddan FMcaon | Magermis Ve L
M8 of the cap. _ - ___+  Comwonenn Shidy S
"Bhnich | Evaats | Gfice Prgducts | Emcineal | Eimuiation
# 8 AszemiB (Default-<Disaley.
[ comugent
FE MB Tapped Holel of Dopal>
| % | Parallst
|£'hlpmﬂ|l:uﬁ|l
|i| fengent
|Q, Concering
|_ﬂ_;mt
= -
[ ]| 30c0aeq +
62 | Click OK once. Sengweris f -2k B-9 g
it - | spiad wut b s :':" s -h'r.' ] il of =k .I'a- =
o anet v w g Fasierary e o S e T ] " i

Ehaty

oL BHE I 2 D]
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63 1. Select: the

of the shaft, Then
select: the

of the top end.

2. Click OK.

3. Click OK once more:

64 | Mount the wing arm to the
top end.

Use the following mates to
do that.

Concentric for the
shaft/hole assembly.
Coincident for the end
shaft / end hole mount.

Finally, use Planes to
straighten the wing arm.
See figure.
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65 | Now you can mount the wwml = A ) ]
windblade. 2 i VL. ; 1
oty oo " o S ot | B5 | Fehres Gy | o | S | O i | bt
First, make a connection Lo ey S
between the holes
(Concentric). Next, link the
outside of the windblade to
the wing arm.
1. Finally, choose the
Front Plane of the wing
arm and the Top plane
of the windblade.
2. Put them straight to
each other by usin
L | Perpendicular e @ Earaans
I : |_ﬁ_|"—“ ] | mg
]| 200mm « 1% L % Extrude
i - OB () Aandnjfarc1s
B csoenseocn : 13 i} [
Standpartels
Voo BB [-) Tedetoon houder.,
B [ Winduanges <15
Agvanced Males w | qi'ﬁluhhh;er-dl
2] Senons
Mengrica Mates %| A Annckatinn
e = ﬂﬂ"’v’
Mg iy r s
@{un:rﬂllﬂw B avwibsgny et F 1
O Tengentis Beverbgngast|
| Le Dngin
s . =3 Rkl
hetil
R Eivmirtat
66 Get the piece:
emign Lisrary 2
¥ waon
B Skl oriy Canben -
e =
el e &
E'r-wu- -‘—'I
from the Toolbox. | s .
Bl B
1 1 & L]
Double-click the following e
1 = Pl
pieces oo
. we Bobts aid Scrpwi
s oo S s
. Arvata and Study
2. EI GB T —a
3. [l Rivets and Studs L e .
ﬂ,_l . Taslian B CorrEAly DAl Br IRE SPTOUNT PTNE IV 8
4. Choose ' Rivets [Wmm':‘w"..“"mw
Leam Mors
& .
5. Drag |mwescamsissi-ios Fmndistine T
to the hole of the
top end.

h biad Dol
l-‘EIIEI'TFI'D-'Lﬂ

I"plllr Black GRTM.,

SolidWorks for Pre-vocational Secondary Education and Senior Secondary Vocational Education

Tutorial 13-8: Assembling a windmill

37




Choose the following:

Wﬁ‘l D'J—E'&'H'EI@'

67
]
1. Rivet size: |
Sikze
ll- -
2. Rivet length:
Rivets Lengkhs
[0 7] _
3. Click OK. In the next  List by Part Mumber
screen, click Cancel. ! List iy Deserigtion
Disoripteom
Froperties.
Size
K h" -I'
Rivets Lengthe
m FE =4
Configuration Name:
G CONNECTMNG PIECE RIVET FHDR 4X10
Comment:
AR glze 1o maled geoameliy
68 Mate the rivet and the wml (o= = E.Q.q.ga. =
wing arm. .

LA YL
C E#mﬁmtm

E 4
Srg-t Mave 9% Agmembly Raference ﬁ af
Fatteners Feabres Ceomeiry | \rmen | Materiss

BB @ fesemiB (Defoult=Display State-13)
|~ Sensors
(it L] Annatations
[+l Lights, Cameras and Scene
|- %5 Front Plane
! i Top Mane
|- 45 Right Plane
-1 Origin
i Q @ ) Behuizing <2»
[+ TRy @ Asluitdiop boven <1
i % @ [-) Brvestigingsstang <1
-8y @ () Bandrijfas <1»
i1 %% @ Basisplaatels (Default
-8y @ Srandpaat<l>
|- TRy Telefoon heuderel> (Default)
- @ () Windvanger<1>
i " @ Afslutdap onder<1s
| @ () Magnesthouder<l>
+. % @ (- Dop<ls
4% e () Magneet<1x

1T @ () Socket Set Screw Flat Paint IS0 <82 ')
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For the following features,
we need a guideline
running through the middle

69

A ENE 70 8-S

of the model. This axis ® L
already exists in the model, | :
but is invisible (in the ol
standard settings). Y e i s
. . | Canirel e vl of tempatary
1. Click Hide/Show Items B J
G ~ b
W W
2. Make sure the button = =
View Temporary Axes
is activated. '—
70 | Choose the function: ﬂllluwm i 0-0-W-%-9- 58 =
L TR A e
5% | Circular Component Pattern oy O -'mv:-n ol e Sl R S e

| m :: Lineai Cempanant Paltam
ab Crrzular Companent Patsermn.

Im[EI-&L‘QJ_E'E-I= u. chnnm:wnnk-

i AviernlB (Default<Cuapl IIH iwsiteatiimal

(B Sepwces

i L& Anckations

He Cccamiaa.

1. Choose the axis of the
cap

71

2. The window displays
which axis you have
selected.

.El [ Auets <1 » BDop-1

3. Enter 360° degrees
E‘i 350 00-deg i

4. In Property Manager,
change the number of
copies to 4

and check; Y Eaual spacing
5. Select the windblade,
the wing arm and the

rivet.
Components to Pattern "

% Eevestigingsstang<1=
Flat round head drive rivets GBE<3>
‘Windvanger<1zx

6. Click OK.

sonworks g b - i ]

Wi Sodey .4_ 3 -
ﬂ'i ' 4:

& Bgual ipasng

EI'“—.'- _ I_ . A
% [Beengngming i

Fiat round hess dres mvwts Gl 1

| stances i fiip "

bl
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72 | Mate the phone holder as
in the figure.
..... ——
73 | Add the phone holder piece | #® @ () Behuizing<2>

once more.

1. In:
Feature Manager, click
the

“ P} Telefoon houder<2

2. Click:
Component Properties

]% i@ Asluitdop boven <1
]% @ (-) Bewvestigingsstang <1
0- T8y s () Aandrijfas <1x
0- T8y s Basisplaat<1> (Default)
]% @ Standpaat<1:
0- T8 s Telefoon houder<1x (Defa
0- T8y s () Windwanger<1x
]% i@ Afsluitdop onder<1:
0-T8 s () Magneethouder<1>
0-T8 s () Dop<ls
0-T8y s () Magneet<1s
]? @ (-} Socket Set Screw Flat Po
o8 (-) Countersunk Flat Head Cros
o8 () Countersunk Flat Head Cros
o8 () Countersunk Flat Head Cros
0T @ () Hex Mut Style 1 GradesB
o @ () Hex Mut Stle

]? @ 2ngular Cg .
]m @ Dynamao <1 @l .
]..“ (=) Telefoon hou
- Mates

-EE LocalCirPattern?

G @ ) Hex bl (¥ @ la § B

£

omponent Properties...
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74 | A new menu is displayed.
1. Choose:

Digitale snelheidsmeter
2. Then choose:

Comrtims

B

General properties
Component Name: Telefoon houder

Instance Id: Full Mame: Telefoon houder<

Component Description:  Telefoon houder

Display 5tate specific properties
Referenced Display 5tate

Model Document Path: D:\Personal Data\My Documents\Windmolen'Solid files\Telefoon he

[Please use File/Replace command to replace model of the component(s))

[ Linked Display State

Configuration specific properties
Referenced configuration

- Default

W 1igitale snelheidsmeter 4—1

~
4

Change an: |

[ ok | [ cancet | | Heip |

Component visibility

Hide Component

Suppression state
() Suppressed
@ Resolved
() Lightweight
Saolve as
@ Rigid

Flexible

Exclude from bill
of materials

75 | Mate it in the same way as
the phone holder.
See the figure.

2 o I
W com W ol 2
sty TR | Evsuaa | Cfce Fraduo
k- £ #

B @ Anemdd DefwaltDupby Sabe-15)
(783 S
- A Brtafang
1 el Lights, Cavmeengs snd Sreme

% Front Plane
i Top Plane
i Bignk Plane
L. Ongin
£l m i ) Bleaisnig o e
1B Deuittep bovenils
= @ {-) Brmitigingatang <1s
o ) Bandnjus 1x
By @ Barizplaat 1y (Dutauk
7 & Tandpant iy
i Teltfoan Paudei 1 Defwl)
:-Q o 1) Winganger<1e
3 @ Afikitdop prder <13
Ty @ 1) Magneetsauderils
45y e 1) Dopala
] @ {-) Magnest <1
an |+ 5okl Tet Serew Flak Poei | 150 <0 %
1 E ) Courtersunis Flat Hewd Cross Recess 3

-} Czurteruni Flst Hesd Cross Recen
) Coumeruns Fisl Hesd Cross Receid
4 E o 1+ Hex Bt fhyte 1 BragwtB (50 cdx

At @ 1) Hix bkat Shde 1 GradetiB 5025
G e 1) Hex Bt Sigle 1 GrasielB [50 o
< @ Angelwr Cantact Ball Bearing_ 4 150«
7 @ [hymamn 415 Ciefasht oDk playr Sewte- 1,
2+ iy Tefefoon houder<Z» Dhgitale snelheidin]
i L

+ BB LocalCePattemd
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76 | Insert the phone and the
speed indicator.

Next, connect the phone
and the speed indicator to
the phone holders.

i () Magrieethosder<1>
) Dopiels
o (-] Magneet<ls
da @i sacmmsmrm Paint 150 <8
(-} Courtersunk Flat Head Cross Recess 5 4
HM Fhl-hdl:l_llm .

B H&'ﬁnt'.'!;hl ﬂndnlﬂ_m.ﬁr
! @ () Hex Rt Sy 1 GradeAB 150 <65 {
i

. nmuler ©nesact Boll Basrien B0 TS 08

77 | Finally, add the magnet
detector to the assembly.
Then, mate the magnet
detector, the housing and
the bottom end.
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78 | When the assembly is
ready, save the file as
Windmill.sldasm
79 List the most important things you have learned during this tutorial.
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