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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.

1. In the menu bar, click

New. ;

D Drawing swvr-butarial 2

Preview is nol available.

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

3. Click OK.

A new menu appears. G selidworks o E e -8
1. Inthe Property Edit Insert fvle:?e Lingar cmart Move Shllal‘f'\' Assei‘nbl}' Reference rffé:\-
Manager, C||Ck: Gt Components Compon. .. Fasteners Component Hidden Features Geomeiry Mation
- d d Components - d Study
Browse... - — - - -
Assembly | Layout | Sketch | Evaluate | Office Products | Electrical | Piping | Tubing | Simulation
Using this action ﬁlﬁlgﬂgllﬁl
button, search for the a
appropriate piece. S
, ¥ R 4=
We are looking for
Message ~
Select a component to insert,
then place it in the graphics
area or hit OK to locate it at the
origin,
m| Jr design top-down using a
Layout with blocks. Parts may
Behu-zing.SLDPR then be created from the blocks.
T
Create Layout
Part/Assembly to Insert =

The first piece we made.

Open documents:

Attention: This step may
work differently as
described here.

If so, read the instructions
below.

Py

Browse...
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Go to the folder in which | |ig open

1. Select the model

you saved your models. | | @[ « Wy documes » Winimoen » e <Ly | Zorer e P e —

= -

Behuizing.SLDPRT

Behuizing.SLDPR

2. Next, click Open

Open -

Gewsipzigd op Type

Behuizing SLOPRT 4-3-2060 13:35 SalidWorks Part 0.

Display States =
[F1 0o not Ioad hidden
cempnents

The piece is now hanging

to the cursor.

=i
1. Click OK: to

place the piece at the
origin.

NYV

>

iPlacing the piece at

the origin is very important
for a correct assembly of
the entire product.
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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.

e 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.

(Behuizing), Next, you can simply put it in the assembly as we did
above.

In the Command Manager,

ry Bl SolidWorks Norks p O-2-&H-2-9- -8 &-
Insert o £ E: & ] %

: Inser Linear Maove
Components Edit hs Mate Smart Show
e Component LI COSES Fasteners Eoaey Hidden
H - ~ - Components
click: = p

to add the next piece to Assembly | Layi 'yt | Sketch |.E'u'aluate | Office Products | Electrical | Pi

the Assembly. Wl |
g M Insert Cﬂmponenﬁ J

Adds an existing part or sub-assembly
T @ Asseml (| to the assembly.

..[] Sensors
E]--{El Annotations

----- £ Front Plane

----- £ Top Plane

..... £ Right Plane

..... L. Origin

-8 <@ (f) Behuizing <1>

@@ Mates

6 We will begin searching for el s
the new piece in the file.

1. Click:

(Ao [ el | Shren Sy L-M*WJ

BoReR [oo- o > -
m @.___.' Ay :-.E:.Fi"l'. ] .‘-'.-n-dn;!bkn-::r.:-l-'.' & | g Db ]
e e v N ma — = ]
2. Next, select the piece ——t
Afsluitdop s B s s
boven.SLDPRT it
Hil DN g b e dhiladibey
camponEn i S pogn u i o T DFR
T U Avemmldy 1D et n \
. . L
S Ay 2
Aslutdop TN D
boven.SL DPRT 1
3. Click Open J [ Dt e st
Lroe . -
¢ \.I;;;-;-;"-I:Tr'::h 3_.- |.:F'| - Aregimes
o GAREFalE preaiem
e ———————"
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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:
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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:

[
%l

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

— .
Concentric

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").

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

Both parts now move to

13 each other.

1. In the blue area of the
Property Manager, the
following is displayed:
Face<1>@Behuizing-1
Face<2>@Afsluitdop
boven-1

Face<l>@EBehuizing-2
@Asluitdop bo

2. For ‘Mate’ ,
SolidWorks has
selected

. Coincident this time

3. Click OK to confirm the
‘Mate’.

| L a i ﬁ

>, 8

10
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The selection area in the:

14 Property Manager is Gelidwarks ML Ls
emptied, so you can ® vt 8 e B e | _1.5_::: terence 5 | 8, AN
immediately enter the next | cowesn S Fasteney S| paadn i i ol | s | View e
mate. |m|w|wimlmmlwlmﬂwmmﬁ
To fasten the cap, we use | .07 e \
the Front Plane standard Laiasic -l Annorations
face. However, it cannot be | ¥ * 1 ﬁ:::ﬂ:"
selected in the model, but B viuter [ natrin | 52 Fught Plame
only in the Feature e = EF b Lo,
Manager. ] () Ackimdep boven<ls \ :
. (%] I| e - ==y
Since the Property = 1 E
Manager and not the i & =
Feature Manager is W Crbradcnt
displayed, you have to use (S| parani
the Feature Manager || | Perpencuounar
displayed in the diagram
area.
1. Click the plus sign in
front of the file name.
lﬁqg Asseml (Default<Display ..
1l Sansare
15 . . 3
1. Click the plus signs for mlmmn.i - | B
both pieces. : .
e Comrents M a5 oo | J20 | ki Coomery |y | S,
Components .-b.ldr

Attention! After having
clicked the first +, the list
scrolls.

umwlmm m!ﬁm[mmlmmlﬁm[mmlﬂ malation |

=" Besernl (DefaulteDisplay .
i 5
TS 8o
LAl Annatations
W X 52 Front Plane
—3 Tap Plane
[ mates (& Anansis | Paght Plane
|k ongn
| Mate Selection: & "B 7 Behuimng <15
|3 # ] Mates in Assernl
. B
"_----' o 4 &4 | Annatations
’a 42 Acrylic Medivn-hi.. L
= ¢ | E3 Front Plane ==
;C: Caimtident & Top Plane
\‘.~ | Paraliel | % E:ﬂplm
| .J_ | Perpendicular B-ﬂ Extrudel
: ; Tangent m () Asluitadop baveri 1>
4 B tares
@| Concentric

11
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16 | 1. wWithin the housing

element, select the

2. Within upper cap,
also select the

3. The selected pieces are
displayed in the blue
area of the Property
Manager.

B

4. As ‘Mate’, SolidWorks
has selected

. Coincident

5. Click OK to confirm the
‘Mate’.

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.

Fixation rod
Drive shaft
Base sheet
Bearing plate
Phone cradle
Wind scoop
Bottom cap

Magnet holder

© ® N o gk~ wNhPRE

Cap

12
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18 | We will now continue the Eisolidorks -5 -d-%-9-0]-8 5
windmill assembly. > 3 [ m W o
y T N}e u‘r::‘: et s;?; cooeel S ey l?- aﬁ;r Elted Ewcuds !-'ma:
1. Drag the base sheet i S T, P et e O 0|
and the bearinq Dlate Azsombly | Layeul | Sieich | Ewduals & | Move Companent Tubieeg | Bimutation |
“-.. "i- W .ﬁmetmnw
somewhat downward. i fud]- TEO 1~ TS 2
& I
B @ Aremd (DefadtDimpley
2. Click the arrow below [ ﬁ*ﬂm_
¥ Arrctaiiorn
Move Component to 5 Feoot Plang
5 Top Plang
open the scroll down & b
menu. 1. Origha
= @ i Bahuiging 3 »
“ﬂ & Ashsitdop bavenily
b - 13 Besedligingastang <1
_"-H'W'I"EI i g:.:-;;m:‘;.if:ﬁl:: i
ar L: - i 1) Basisplsat<I» (Dt
fE i g : -:-:mlnsdm:::;
+ i {-) Tedefoos houder<1w
1 () Windvaegerl
3. Select 4% : .:-;umsnumupm:d:fﬂ:r
4By g 1) Magreethouder <1
ﬁ' | Rotate Component f ﬁmnmh
19 . %
1. Rotate the bearing Wisaltorks | 5o Lo E
i &
plate as in the ) - & ¥
adjoined figure. it - tnay i
2. Click OK.
8 Slaradeed Dug
Caaan Drstien
Pl Dyvien |
Adyanamd Cglurra £
Tha cerbigurabizn 4
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
bearing plate and
select the lower edge
of the hole.

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

laserbly Aefrerss

Foilied  Cesrmiry

_;Z Coinderm
| Faralis
1 Eependcuss
¥ Tangerd
':Qﬁnnm
B o
=

0.S0sg
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22 | Once you have clicked the Giseiiuworis o "
upper edge of the hole, s :
parts start moving toward B o S o e Goeaty | | o, | Exioied Sk
each other. -
1. The selected pieces are
displayed in the blue
area of the Property
Manager.
Minin Jrleriions a
B Peopei>2standpanta
[ it Moy 2
R — glwuuu:-l
o - Paralis 1
2. As ‘Mate’, SolidWorks 1 i
has selected b treges
'ﬂ {ampririd
EZ i(mnud:nl I8 oo 2\
3. Click OK: e :
B
RIO[6 )9 | s
M e Wty ]
23 .
1. First, select the lower | @iSelidWorks § b - B - 8
edge of the hole of the : , : : "
bearing plate. Then Bt o U e LN spar (MR | cigw | el BEENR | New | Bof | Sphoded
select the upper edge o B clneiiolt o it Wi

of the hole in de base
sheet.

2. Coincident is the

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

3. Click OK:

Koe|~»Bl

4. Click OK once more to
exit the function.

m Coincidert

Pmrallzl

L. Peipendiculai
'_'\- Tangeri
| ED| cancentric
;5-| Lasck
] 1.00mm

| 30i0deg
Mpte

&) [

—— -
&4 WEage 1+ @5tandpaatd
P9y |Ecae-2- GRasipiantt]
Signcard Mates n|
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24 | Drag the piece: bottom
cap toward the housing.
See the example opposite.

25 | Mate! the housing and

the bottom cap as in
steps 8 through 13.

S

Mate

1. Click:

2. Within the piece:

now select the

3. Within the piece:

then select the

‘\nA44

If necessary, click the plus
sign to open the list of
both pieces.
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26 [ﬁlnlidﬂmksd NS08 -8 8-
The Front Plane of the ol

bottom cap now turns 2 e, VORRIT i i el

towards the Right Plane of Companent SoPenents .

the housing.

‘a‘ i3] o HH '- 4%}
. | Assembly Reference| F=
Feahmes Geomelry

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

I Colnodent

‘Mate"'. [ ] porte
| T
— I |i§ Perpendicuilar
BeiLaHGEBE] | | & e
4. Click OK once more to ) concentric 4§
correctly close the |l _j Lok
Property Manager. |_f a.80mm

| |[:H 3729712441 deg

NYYP

»

To get the keyway on the | . ml
right side, you might use 51—” Mt ¥

‘ : Flip Mate Alignment

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!

@ 14 Basirpht L D
T

-
|1 Teslpon howder 82
] Wik <l
i Adtilag ender

-.-l]i-h:--'-rl.l
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2. Click the lower edge of
the vent hole of the
bottom cap.

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

L B
28 | Now, first Mate both g selidwoiks o BB 8
keyways together. 2 L S i Nteriaat
_!':|.:lr'lf' Cormponant Mate Compon =4::::.I:E:\:'-;‘E Compaisnent HI;I:P'I Fealires Geomelry |.|I|.Er:q'. 5:::0:';-!
Comoanenis Shudy
% |m]mmm|mmlmnlm]wnm
Mate ;
1. Click
2. Click the upper edge of
the bearing plate.
Eﬂmd:ﬂﬂlﬁdbut 1
|‘¢_}| :l-ne 1 Blfshoddop o
m-c_n_lnnd_ent
Iﬁx Faraliel
3. Next, select the lower L] Perpenaicutar
edge of the bottom Y Tongeit
Cap' ConceEmtr
|ﬂ Lok
|- FsET1s219mm "
|D D0deg
4. Confirm this by clicking
OK.
29 1. Select the upper edge Uil solidWorks ;| 5 a
of the hole of the
bearing plate M sert res e Move it amsems
-:l-'.;.';'-c'l Components EpOn i Comporent '_'ml_;_’: Feahaes
Companeris

IszEmmtmm[amlﬂmnn | Tt

Kola & Blv|

a IEdg:-c!::-ﬂ-'s;rmdput'l |

Edge«d » @alshmtdop

ol

@I Coancident

Parallel
A Pempendiculas
. Tangent

|@: Concentric
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30 | Zoom in, drag and/or
rotate the drive shaft and

the magnet holder as
illustrated.

Next click:

Mate

A

to link both pieces.

1l

¢}
smenbly Wpfoenm |
Fealies  Sohfsiry

1. Select the outer face of -
the shaft. TR
2. Then choose theinner | = "
ke | Permengcu
face of the hole. e
3. Using the function: | comn
=102
é ERTTI T
ﬂ_l 3 AR ey
link both pieces
together.
4. Click OK:
L @I6 D2 DR
31 1. Select the upper face
of the shaft. g ; 5 T
2. Then choose the upper pa R e Show | Mty REREME| o | gl | Cuphded Exphds
face of the magnet - o Y =3
holder. Acsemtsy LA | Shech | Pricucts | Elacicy) | Pronp | Yo | Simtation |
3. For mate, select | [T A eukduplay.. _— —
7 IEIE igﬁ. ISV R
distance @ (HEES - 4
4. For distance, enter /
E] 150,00mm = . i
5. Check or uncheck [} Im':i‘:‘iam—um
Flip dimension g bl it s it
move the magnet  Standan Males
holder to the right i:{_:cumn-nl
place. %] parate
6. Click OK. |£| Perpendiulae
Oh Tangeni
'.'_' Con E 4
é /
S| t50.00mn s
o PRip disedrissn
BT =
Mate
B 5
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32

S

Mate

now, the:

of the
drive shaft and the

magnet holder.

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

| parans
1 \- Asngeni

I,"_; Lancrmine

|{6a] et
o —

|E) 1 amaninseey =

4

o

tupodes Teplade | iratantds

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

You need a magnet and
an M6x8mm Allen head

bolt.
2
Insert
Companents
1. Click: =

2. Go to the folder where
you saved the pieces.

Browse...

Click:

3. Add the magnet.

v % =

Sedect & part or assembly to insert:
‘and then place the component in
the graphics area. Use the push
pin Lo inserl multiple copies of
the same or different
components,

Hit O button to insert a
component at e arigine

2]

Open documents

3 Asseml T
Dymama as
dynamn binneEn behuizing
Dymama rodar
Dynama_behuizing

hgsambly  Refeence
Fealures  Geomadry

Companenis ¥

L

& ¥
Wew | Billof
Motion | Materials
Shudy
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34

S

Mate

now the outer
face of the magnet with
the inner side of the hole.

Then click OK:

=
G - H
IE T, Lnm ¥ e s Assembiy  Fefeisne
Ma c r -
Componerss Compon,.. o Component mates  Gaomety

Boe< - @ Mag

—
al llﬂttr eatfiouds

-\.-.-;

,{ Coinoedent
Qz-; Farallei

|_J_._.:.; PrrgiraSiilin

Elfﬂr‘lﬁ-ﬂ'ﬂ‘
Concentric
Lﬂ;;un

|'H, 00tme

lE' Goddeg
L 1]

lvs) 8)

35

1. First, select the outer
face of the magnet
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.

&lajHz2lv)

5. Click OK once more.

3 - ik Dy I
Treect o Linear L Mo i Asmembly Refenerce
o Fiatrin  Capmudry
fickdan

,C' Conadent
\' Parab=|
L Perpendiutar
nmn:n

£ Cancentric
|_ﬁ-i|.nu

[P| Lot iaznmn

30 G0ty
Maie

&

M Slof | Espioded

Mgbon  Materals | ew

Shudy

21

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

Tutorial 13-8: Assembling a windmill




We will now add an

36 ‘ B = | = A - » = . | = k
M6x8mm Allen head bolt. w‘"“‘m‘ D28 -H-5-9 ﬁﬂ 8 E_ . —
We will do that using the : 2 o B » B % afgp:::;"_ ®
SolidWorks Toolbox et . "‘"”:ﬂm Mats CL"“ smart o e Sh A:H—Ins. : New
function. Before Corponent . .. R 5 Heid S| Add s et
continuing, you must first Assembly [ Layoul | Sketeh | Evaluate | OMice Products | Elecncal | Piping | Tubingh] Simulation |
make sure Toolbox has - —
been installed and \ 2
activated on your T :
computer n ?Aﬁﬂmm (Defautt<Display State- 1)

p : 3] Senzors
1. In the Command @ L;'ﬂ&J:'"”"““““
. ront Plane
Manager, click the %> Top Plane
i %y Right Plane
arrow next to L £, Origin
H % o (f} Behuming<2>
2. Then choose: 1 " @ Asluitdop boven <1»
:_.*..Q & (-) Bevestigingsatang <l
=] | Options "8 @ () andrijfas<1>
| [#-1%] Mates in AssemlB
{ EEI SENLOm
(i LA] Annotations
- — enal <not specified:>
4= Mat ifi
& Front Plane
&3 Ton Mane
Make sure the SolidWorks

37 . Add-1 [
Toolbox and SolidWorks T
Toolbox Browser options Active Add-ins | start up| ~

: H SolidWorks Premium Add-ins
are both checked in the _
r%3DInstantWeb5|te r
menu. r @ CircuitWorks r
i [T eDrawings 2009 -
By add|ng a CheCk mark to rﬁFeatureWorks -
the right, after both R Protoworks 4 ~
. . r ﬂ'“ ScanTo3D r
options (SolidWorks [~ & soliaworksg#ian Chlgr r
Toolbox and SolidWorks E@ soligpe ition E L
. 03 OrKs kouting v
Toolbox Browser), they will = M aworks simulation 7
be, from now on, [V~ SolidWorks Toolbox v
automatically loaded when st "
SolidWorks is launched. So ~ F
you don't have to activate ElSolidWorls iy 2
[T Autotrace -
the TOOIbOX eaCh and [T solidworks 2D Emulator - U
every time. [T SolidWarks Flow Simulation 2009 r
[T solidwaorks MTS -
Read the following tip in ™ SolidWorks XPS Driver (W

case these options are
unavailable.

[ ok ][ cancer |

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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http://www.solidworks.nl/

In the task pane Task

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

39 The Task Pane will open

with the Toolbox.

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

Successively double-click

1 Toolbox

2 = IS0

3 -l Bolts and Screws
4 yet Screws - Socket

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

5. Search for the screw
with the following

name:

Socket Set Screw Flat

'_|

&'Ms.:'i:g:lg;: :
i

¥

iiiﬁg
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With the left mouse

40 | button, drag the screw Sl ;
from the Task Pane to your ) 2 q i B Y 7 ¥ & 0n
: Agge=bd fenence |
model. As soon as the T oot SO S o~ SOl Show | Coanres ooty | Mew | oHof |
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 8 List by Part Number
point. 71 List by Daseniplian :
|
In the: Destription:
Property Manager .
change the size of the Size: :
screw to M6x8, and click ™ .‘—1 |
OK Lengths |
b —2 7] |
Thread Display:
| Sempiified =] |
Configuration Mame: .
150 4026 - M6 x BN ;
41

The screw is now locked to
the mouse and you could
insert it into other
threaded holes.

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

x

isoligworks f ki B-9 L o8-

] % ¥E ] r -I‘jl 4 &y *
: Insert Lingar " Mave hesembly Pefererce | - .
Edt Mate Smart Shaw Wew | Bllof
o ; Components Compon... . Comporent Featres Geometry | 1t

Click in the graghics anea 1o add
additinnal copies of the
comgonent, Mates are
automatically added It a valld mate
referenie combination exists, Press
Est or dose the Propefybdanager
when done,
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42 | Zoom in, drag and/or

rotate the bearing plate
and the base sheet as
illustrated.

-
a a Aaram il Defscit<Dupley
{5 Samiaenn
4+ 4| Annotations
53 Front Plans
3 Top Plane
52 Right Plares
L. Origin
@ i) Bskuinng £
- @ Ailubdep bmnails
2 ) Bevestigiegtang 1
4B @ -} oarainffas<le
= Q @ Basisplazt <1+ Diefaalth
2 Q @ Fandpayt<ly
2 § @ (-} Talefoon houdsrels
@ () Wirdhsangercls
& AfiluRdep aeder iy
4w ) Magneettouder <l
478 (- bopels
- PRy (-} Magnest<ls
5] Maes in Aneml B
3 Concantricld (Ma a
Oh Tangentl {Magnesthc: |
| Senson
4 L&) Arnatateans
4= Mstenial not specified>
5t Feont Plane
4%r Top Plane
i Right Plana
1. ovigin
1 T Extrudel
4 e (-h Backet Set Soww Fint B
d l' Fgbes

43 | Add the following piece in

the same way as above.

Successively double-click

. &9
o IS0

3 -4l Bolts and Screws
4 (810 Cross-recessed Head Screws

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

5. Search for the screw
with the following

name:

CT5K Flat 150 7046-1

"
? Tookor i1

AN E

Cross-peoeszed Hesd Sorews
o= Hex Bohs - Srectunl
e Hen Bohts andg Sorees
e ew Bokts snd fovews - Fine Prbch

Tosbooi & cemestly Fatated on this compaiec Whie sl s
BooepRatie v 3 gl user envioemend. i el the
ecormmardsd nshup far 5 Tubipie ee asvrsnmant

¥ 5

P Heid Creds Retis
0 WS
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Add two more screws, then

M Cancel |

click:

44 | Drag this screw to the Easoligworks f  [1- 5 - bd- - 0 6] 8 S -
hole. 1:;'
In: ‘:__:;HI componenss " Conpon
Property Manager,, change | |As=embs | Cona [ Sieien [Eanas Loneeinaes [Bin L Eons Limns Lo
the size of the screw to RBiFRIEE
M3x8, and click OK. ERSKLint 30 bl
o fp—
Aot
|
& LKL by Fart hamiier
LHE bp Descophian
Desphnn
Prapert
S
s f—
Levgln
‘B 9
Rsren Type
Thiead Lengin
.
Thresd Deplye
.Llwll.-d
Candlguralions ling
SO T -MI 8 -2 — BB
Cammeni:
a5 The screw is Iockeq to th_e Essiid i g "
CUrsor so you can insert it _ ;
into other holes as well. pht I e T e | me | SR Seme il it taoic e

Chack b Hhe graphic avea b ad
addional cogie of the
e, Malts ace
subaruna iy adoed o § vikd mate
selaienoe maniinabion eack. Pren
#1241 thrie Ma Foaenydanagr
when dene
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46 | It may be the screws are CiSolidWorks :] e 1 O
protruding. Solve that . =
problem as follows. 5. et i ety : v Napsnd 4| Pt i k
Exi e oo Male - S Shinaw Elpaad E =
Component 0 PoEiE i, ool LAY MO L L Hidden Features Geometry Mation
Components r - Study
%
Mate
1. Click:
2. Select the upper face
of the screw.
3. Then select the face of
the base sheet.
4. Click OK:
5. ClickOKonce more: | |mm——————————— D i i e S
Repeat this for both other
SCrews.
I\T Parallel
|£ Perpendicular
* Tangent
1 Congentric
|E| Lotk
(] 4525207750 -
B oues :
- bate
B) [os)
47 | Add the following piece to

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

Hex Mut Style 1 150 - 4032
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i
Bore 15
La]u: 42

| Thickmess g

| Humbei of Ealiv

|18 x|

| 1D plaryr 3
| simplgied |

| Confeguration Meme:

| Commerd

= Lint By Pard Hurbsi
List by Demmplion

| Deamniption 2

50 15 ABE -E315 -85 NCE B2

Diesrign Libsrary =
48 | We will add a bearing. dao
You will use the toolbox | = 1 Sclters Caremn
once more. ] j'ﬁ?;';‘;“""’
Double-click the following R Trd i —
pieces. BN | - e b
&
: !':g- o 2
1. B F B Enal o
: 3 Boaim
218 150 3 TS e 4
; 5 Roler Bearisgs
. i b Belts e Sebws
3. % Bexings @
) O-Rinm rd
4. Choose ok ey o e 7 v ST
[T Beaings A
=
5. Drag:
° Angule Costact Bl [nitrusrarsl Preciizn Ball
Bearing Bearing
Angular Contact Ball ° o
Bearing to
Raikal Byl Bearng Sengle Darectin Thius
the hole of the upper Ballfaering
cap.
1. Insert the bearing
Warks e e = [ . = =
49 into the hole. Easolia __"l ) . 13 %E—J'H p—r
2. Locate the appropriate . T Ly gﬁ%{ sowently herorce| B2 M b
- - Compenenis C C urgareel Feabre  Geoswly = 'w Exqrode
bea”ng e g ' Frsterery i Hickden s s ?‘:: Materishs  Vew re
Size: |"mw|m|'m|mfmmtwlﬂwnITl.ln_qlm:umdmn#‘
i &[E‘- 2 IE BsserlB Detaults Dy
[8315 '] Anguilar Contact Ball Bear,.. 7
o f—3
3. Click OK: : i
| Emvanies &
|
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50 | Press Cancel to close.

I

v lnseri Companents

51 | Mate the bearing as GkelidwWorks o [ Bold-%-9- 4B
illustrated. s P a4 H g & ¢
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52 * Llselidwarks §f i e bl - -
Then mate: @ of g =y
the bearing and the : e =
—Q of the | Amserrsbhy ["Capaud | Gteks | Evobuir | s Prishachs | Elecive | Pgang | Titing | Gresbon |
: ! i = T Baseinill DefstaDi.
UDDET CaD. iy [ ] i
upper cap. -] Amrmasns
v N W % Frant Fane
This is required to fasten (e (= f ?:Z’:ﬁ. BELBrnEsY
the bearing. —— ol LR i = '
B ) Rt Aasegasieedce by BT R bindap berec 1
Ny I | %] Wiz o dziaraln
4 Smpzan &
Wl Arnstatoes —e
Slgadand Mo & 1 '!E F.H:Hnl — —— k
[ [— 51 Froes Plase ,-f"'f‘- H‘-"""\ G
S 25 Tag Plarus
W | Parbal ':K
L | perpeachuusm L Cvige
ffnl Petnided
Estrudad
¢ 0 [ pansded
B taat L §4-|ammmnu
H Bandritupels
i 55N Enaphatsd Daif.
" 3| B Sondpastals
= S Tt b
) EHSH ) ndeu g el o
w| [ # mmhmpr:mu
WP L) Mugretheuded
Efmainrd Halr @ b L) D1
P L) Magrastels
Bl ngrial Matss B P9 1) Sacket Gt Sore
L {41 Connmerent Figu.
e & B8 L Copmmersins Fig
- ) Cosntersun Fig
0 ) e S L
R ) b Saie L )
L g: 1 HEs Mk S0 L
8 ;up.rqm: ok
4] Westys in AsterriB
Opbiars & i
e —— o s A {
o o papup Sidlog _"I i.clﬂﬂ'“
"_"""‘”"“w iE Wiinrid enatapo
h fas pea stssing Biy =
& 5 puser

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.

"@ﬁ I'F.-s"lu %Bﬂ'ﬁ
W&
e e

| Hide com |,_| PR

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

fod 1o Plane
2 Right Plans !'3. & le B b I¥
by g & ﬁ .

5 @ ) Blehaiizin e : ahiind Compamenty

Or, you can make the piece transparent. Again, click the piece and then
select Change Transparency.
=R &i\:qﬁlﬂ % by
HeE v 000000 .
m% E &), Change Transparency

If you want the piece to be displayed normally again, click it once more and
then click again Change Transparency.
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wetawerks gl -0 M Re-9-0 -8 -
53 | Add the Dynamo to the = T T _
¥ 5:. M icrenaly Relsee | O | T Rl ot el

assembly. T ,ﬂ"i Pk Geoeety | Wi |
& > C (o e
Components
1. Click: - i

2. Change the search to:
| Assembly (“asm;"sidasm)  +|

3. Then choose the file:

54

1. Click:

2. Choose the outer edge
of the shaft.

3. Then choose the
interior of the bottom

cap.

4. Click OK:
S D16 ) 9

5. Click OK once more:
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55 | Select the bottom of the

hole of the: bottom cap. . . Lt 5 " _
B raet 8 - B pssembly eference | &2

Bdt  components ™2 Conpon S ornonent | ShOW FH'h.rHCﬂltlﬂlm|

™' Fasieners Fidden | Motion |

- - st

i v il

1. Select the bottom of

56 the hole of the WHQ&H&FQ&.E ™
dynamo. - T i e | g |

2. Then select the mate:

3. Enter 4.17mm:

. £17mm -

4. Click OK:
> [ I ) 9|
E] ] -

32
SolidWorks for Pre-vocational Secondary Education and Senior Secondary Vocational Education
Tutorial 13-8: Assembling a windmill



1.2. Select the faces as in | [ salidwaris ;[

the figure:

57

Ireert Lnes
ke
it Compan. ..

== 1) e
Companent

3. For mate enter:

B Lot
seleners

Move

S

Pk

Assembly  Reference

Ed af

Fhems
Mobon | Material
Sy

Laonairy

Parallel

4. Click OK:
(AR L6 ] A | [

5. Click OK once more:
a _.!.'a;‘!llﬂuml-u-lﬁu.r:g

R (e eimsop onal

A Mk i

| | Coingident

ﬁl Paraliel

!il Pérpandicular

® Tamgent

Canedmdr
| E‘_fl Lo

(=4 + 59282785 M -

[ 35a7eazmaeq -

Now mate the shaft of the

58
dynamo to the hole of the

drive shaft. See the figure! T s T

AREETITY

Refarence

rig gl gt
Mofion Malenss
Sy

¢, Coincdent
'\Tl Pasalied
| | Peapeeridicuilas
.§| Targent

{E| Concentric

1B ] 1o

;|:T|| 205 3LIT 095 mm

[Ty Toe2u 80 il
Pelate

& B
Advarced Males

Lal

Tuting | Semailation [
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59 | Complete the mate by Dseldworks of - -k ®-9-0 - 8-
linking the bottom of the _.,H 2 o B @ ® s (@ ¥ =
shaft and the top of the o IO W rcrd i : S
dynamo. e

60 | Now is the time to put the

cap to place.

1. Click mate and select
the upper face of:

the upper cap and
the inner face of the

cap.

Mate these two pieces
together.
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1. Select the threading of
the shaft and the
threaded screw hole
M8 of the cap.

61

@solidworks f Bl B

Assaimliy  Rider e
Feabures  Gaomety

[rsari
Coameapiarii

Lruai
[

=1

& "
Comporanl Mew B of Erdoded Ex

Moton | Materials | Ve L
Shudy =

Sirruilaticry

P
Fedden
. . ComponeTAs
"ERpich | Evauai | Ofiice Products | Elaciical | Pipng
[ fsemiB (Default<Display.

Smart
Fasizners

Mabe

Edit
Component

Tubing

L )

N v (G|

Mate Selections &
(] —
Slanitard Males &

|_;:"‘:'_| Codncident

- M Tapped Holel of Dapels
|‘Q~: Farallet

|£ Peipendicular

Ii] Tengenk

|_@ Concerirc

[ ock

|ﬁl LoGmm =
[y ]| 200aes *

Ll T

62 | Click OK once.

Blalf | Esgeded Espods | betamiX

]
- Wpone  Hanewn - L

[N vace: [ b

e g . SIL @6 I A Dl
| Imi?ulm-l.

] e

e Mt -

Qﬂ- Fanis

£ Farpendiile

:5_im-|-m

E Canrestng

165 | Loea

r_—q AN S ) P =

&= |4 [l I
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63 1. Select: the

of the drive shaft,
Then select: the

of the cap.

2. Click OK.

3. Click OK once more:

64 | Mount the attachment rod
to the cap.

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 attachment
rod. See figure.
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L g

[Flat round head drive
rroets GB/T15855.1-196%

5. Drag
to the hole of the
upper cap.

===

Loam Mons

&~ (¥4
Flen round bessd diree Tililad fers.
mmvwtn GEIT1 5855 -1935 GEITERS- 1085

N

k head  Chal
WMEWH MEBG&”W]M

65 | Now you can mount the Esoliaworks - F-i - 8
wind scoop. : ; b i ; : e g
o l'.:-':'lf:l:\-;'.ls [ f_-:l-':;::-; et .J-:'.J-c:-cr s 2;’__'::_:: T_:;::" pr .li..-:’_ Faploded  Frplore  bmts
i i Faieress Hidgean ':QLI.::: L L *I.:.l:-l|
First, make a connection : y
between the holes
(Concentric). Next, link the
outside of the wind scoop
to the attachment rod. . | | ?Zﬁml
. Drigin
) Mate % | : Q(h:mh-qm
1. Finally, choose the B [PFioet ranegieediongd Baluindop bown<ls
Front Plane of the % [ LI TR, ;‘,L":ﬁ“ﬂ;":‘m
attachment rod and suanduariies o a %m
the Top plane of the [€] catne r.,....,umi
wind scoop & ;&wh i‘— 1
E'.an-rn:uur [ ? ll!&'l‘m
. - 2
2. Put them stralghF to g i ﬂ.a:ﬂa
each other by usin Canentic @ [ Eruded
e | Y Charmfert
.LJ Perpendicular | &) E | @ Chamber
)| o omm La [ Exirudss
P - | - Bandrjfas <1
IG) sz - 13 Egaumﬁpnh
tandpantals
= T ) Telefoon houder..
S = ) Winduanges <Ls
| Aguances Maates %| B3 Moees in BasermiB
; Lol e
M hgginical babed 2 B 4] Annctatins
Mg A rJ&r wPiane
D Cancertii A0 Brveitigin ! i :m|t ] .‘— 1
O Tangentis [Devestagngast] L& FRignt Prane
1 Diigin
— ; # 8 bt
= I!i--‘fmﬂ
66 Get the piece:
= [ere— =
&N @a o
- H Sobdces Corbent -
et GB/T15855.1.1988 Sy
s =
T Toob -‘—1
from the Toolbox. e =
;O P
Double-click the following e
pieces e —2
&5 Betingn
3 b Bofts i Forowd
R oo =T
’ '_ ) J'...Tau.-,.
- Rty and Study
2. E'm GB ,.,m.u "—4
3. =\ Rivets and Studs 3 S
4. Choose A1 Rivets m::mfmmuw
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Choose the following:

solidWorks f 0 - ¥ - bl - 5% - 0 [G]-/8 -

attachment rod.

67
. 2 4 i L
Beie Tnsert % Lingar &Et Move ® ::slﬂﬂlh' Rafererce E bﬁf £
. . L."[Ennp\:ru'll: Compan. . ’I:I:ITDCI'EI'I't ahres Geometry \
1. Rivet size: i 2 & paeti 5 m"‘”ﬂ‘ i i """'""m* pet e
Size e o raton
i -
2. Rivet length:
Rivets Lengthe
[T
3. Click OK. In the next o List by Part Humber
screen, click Cancel. I List by Deseragtion
Desoription:
Properbies
Size
4 h‘ =
Rivets Length
0] ‘h 2 -
Configuration Mame:
GB_CONNECTING PIECE RIVET FHDR 4310
Camment:
Opticns
Aufo jize 1o maled geometry
6g | Mate the rivet and the solidWorks f 01 - -l - 5 -9 -[5]-)8 E -

= Y 4
2 8 B = ® 5 @ X.P2 B

Show
Ficdert Fealres Getmetry

BB @ AsserniB (DefsuitcDisplay State-13)
|- @] Sensors
|1 [A] Annatations
(+1-7] Lights, Cameras and Scene
|- ¥ Front Plane
| &- Tup Plame
| % Right Plane
|- L. Origin
1 "% @ (f) Behuiming <2 >
TRy @ Bsluitdop boven<1»
i % @ () Bevestigmguatang <1»
£ e () Aandrijfas <1
i Q i Bmalsplastals (Default)
(418 g Standpaat<ls
| T8y Telefoon houder<1> (Default)
(- TR @ () Windvangeral»
i B @ Adviurtdop onder<1s
"Ry @ (<) Magnesthoudar<1x
|7 "% @ (-} Dap<ls
41T e () Magnest<1>
55 @ () Sockes Set Serew Flat Paint B0 <8 '
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For the following features,

69 S
we need a guideline _
running through the middle ALY RE-F-0-|0 R-5-
of the model. This axis % L
already exists in the model, o :
but is invisible (in the & :
standard settings). Y i T it
. . ' Cantrol ihe visibility of temparare J
1. Click Hide/Show Items [
G ~ b B8
¥ %
2. Make sure the button i =
View Temporary Axes
is activated. @
70 | Choose the function: sotidworks § -0 -l -9 -G-8 S
N L o8 S8 LB
o] |Cilculal Component Pattern Himi il o o rnm:wm jrow | resrn
Componenty *
| sty I_l_ g Linen E:mFunl.nI.FIl.hrn Fal
Crzular Companent Pattem
mmﬁ-r—t_l!l: 13 F#Ma'lmwfmrlpxﬂk
i@ AriemlB (Defauk«Diapl IIH R by ik
13| Senuoes
1114l Annctatiom
L O T,
4 | 1. Choose the axis of the @isaliaworks p i 8
Cap I.-. i

Sty

2. The window display

which axis you have ] (120w =—2 |
selected. LZ 0500010 e
(] 21> @Dop-1 INEL 4 :
3. Enter 360° degrees o
i | Lrpmenis L Pallern & y
) 0000y D] ——

4. In Property Manager, [ 1
change the number of ——— T =
copies to 4 €3
& $
and check; [Y/eaualspadng

5. Select the wind scoop,
the attachment rod

and the rivet.
Components to Pattern ~

% Bevestigingsstang<1>
Flat round head drive rivets GB<3>
‘Windvanger<1x

6. Click OK.
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72 | Mate the phone cradle as
in the figure.
..... . g
73 | Add the phone cradle piece | # @ () Behuizing<2>

once more.

1. In:
Feature Manager, click
the

“ (- Telefoon houde

2. Click:
Component Properties

]% s Ssluitdop boven <1
]% i@ -) Bewvestigingsstang <1
0Ty s () Aandrijfas <1»
08y s Basisplaat<1> (Default)
]% @ Standpaat<l:
0Ty i@ Telefoon houder <1 (Defa
08y s () Windvanger<1>
]% i@ Afsluitdop onder<1:
]% @ [-) Magneethouder<1:>
+B @ () Dop<l>
0Ty @ () Magneet<1>
]? @ (-) Socket Set Screw Flat Poi®y
]? {-) Countersunk Flat Head Cros §
o () Countersunk Flat Head Cros
o () Countersunk Flat Head Cros
o s () Hex Mut Style 1 GradesB
]? i@ () Hex Nut Style adep
- @ CHe Nt (3 B8 g 12 S B[
]? @ Angular Cg @l .' h‘ -
]Q @ Dynamo <]
]..“ (-] Telefoon houd
o) Mates

1-EE LocalCirPattern2
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74 | A new menu is displayed.
1. Choose:

Digitale snelheidsmeter

2. Then choose:

ot T Ll

General properties
Component Name: Telefoon houder Instance Id: Full Name: Telefoon houder<

Compaonent Description:  Telefoon houder

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

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

Display 5tate specific properties
Referenced Display State Component visibility
[ Hide Component

[ Linked Display State

Configuration specific properties

Referenced configuration Suppression state
- Default ) Suppressed
W )i gitale snelheidsmeter ‘—1 @ Resolved
() Lightweight
Salve as
@) Rigid
~ Flexible
F
. Exclude from bill
Change pﬁn: | - Dof materials
[ ok | | cancet | | Heip |

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

@setiworks ff - -bd- -9 -(0-8 -
- N B @ O 8

: [ - = ¢ (N
& i Move Bsserbly Refereree
Edt r Mz - St S P Bl  Ewlodsd Espids
c \p Coroenents Conpen.., o Crmgonent Feabses Geomewry | - Mk e :

- - Comprents - - By Chsr
el ETTN T m|ﬁum Eibckecsl | Pising | Tubing | Bevelanin o
}E,.Ii E_i B T

W @ Anemild DefwdtDopby St 1]
5 Semen
2 Al AnsetasEns
4 ) Lighis, Cammerns ane Srene
¥ Fronk Plane
i TopPlane
i Right Plane
L. Origim
2+ T @ N Bebudmng a2
e B Rtop bosen < 1s
@ 1) Brmsbiginga thang <15
g m o 1) Bandijhisls
< By g Baizplaat a1y Dtk
@ Handpastets
i Teltfean Pauderdls Defwdt
4By - Windanger < 1x
& Afbiitdop onder 1
@ 1) Migneetsauderily
B @ 1) Dopels
@ 1-) Magnest <13
i 1) Sechet Set Serea Flak P ot TR0 <0
| § ) Courersuni Fist Hesd Cross Recess 5 |

-1 Counteryunk Flst Head Cross Recens
) Couneriunk Fiat Hesd Cross Recesd
AP e ) Hiea Bt Syl 1 GragetB 50 45
1) Hiroc ot St ] Graca®B 5065
a1+ Hiex bt Bl 1 BB _I00 5 0
< @ Angaar Contack Byl Beanng_ 8 50
9 @ Dymamo <1 DafalteDiaphay Sate-1
Telefain Raudei< 2 [hgildle ineheidin
” Mlstes
i BB LocalCiePutemd
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76 | Insert the phone and the
speed indicator.

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

E; - Alll.ilhp boven<lx
@ () Bevestigingastang <15
) Aandnjfesels
@ Basisplzabals Diefault)
Y ﬂardp-lnﬂ:-
y Telefoon houder<1s (Defaul)
@ () Windhenger <1
y o Afthuitdog onder<ls
-'-_HI Hl_?'n!_ﬂ_iﬂl.d!r{]_.}

@ () Dop<ls

@ [-) Magnees<l>

& [+) Socket Sat Screw Flat Point B30 <8
@9 (- Countersunik Flat Head Cross Recess Sc 1|
g: [+) Countersunk Flat Head Cross Riecess 5

[+] Courtersunk Flat Head Cross Recess Sc

A o (<) Hes bt Style 1 Grade®B 150 <4 {

@ [-) Hex Nt Shyle § Grade®B 15055

2_3 i (<) Hes ot Sty 1 GradeAB 15048 » (

= M o Aneilae Cnebak Ball Basrinn &0 TEO120

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