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We'll turn this pile of building

blocks into a Toy Car!
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You won't be alone; I'll help
you by showing how to
assemble the different pieces.

Have fun!

Work plan:

Follow the instructions on the left side of the tutorial and always check
the examples on the right side.

Read carefully, and nothing can go wrong.

Start SolidWorks:
To do so, double-click the icon

SolidWorks 2010

This icon is on your desktop.

If it's not on your
desktop, ask your teacher for
help!
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Good luck!
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If all goes well, the drawing
application will open. It will
look as in the illustration
opposite.

NESolidWorks | Fie View Tools cAMWorks Hep @[]~ (R~ il - = - = - B B

You are now going to open the
assembly environment and will
build your first model.

1. To do so, click the first
button on the toolbar: New.

New (Ctri+N)
Creates a new document.

New (Ctrl+N)
Creates 3 new document.

1. When the menu is
displayed, double-click:

O\

Double-click this item:

Assembiy

Assembly is a synonym of
‘to build’ or ‘to construct’

 New SolidWorks Document

Templates

AN AN 0
% % -
Assembly Diverse_template
Preview
N 0

Drawing HMS_template

(0]4 ] [ Cancel ] [ Help
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If all has gone well again, the
screen will look as displayed
opposite.

That’s where we will build our
Toy Car.

We'll start with the bottom.

It's already been built, but it is
still in the warehouse.

L ]

)
1. To have a look in the d
warehouse, we click: 1]
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Locate the file: & S sg '\ ﬁ .
o Assem2000.5LD... axle pin.sldprt Band.sldprt cag m chassis.sldasm
: % J . J \@
chassis.sidasm | PartOL3Rood.SLD... pin.sidprt Pinion.sldprt Rack.sldprt
chassis.sldasm _
1. Double-click the icoi ‘ J JJ a & 5 .
tireSlik.sldprt Toy Car.SLDASM wheel.sldasm wheel.sldprt wheelDubbel
7

The chassis will now be displayed
onscreen, but it still sticks to

Assembry [[Layowt | Seaich | Eiahane | Ofice Produas | CARWees 3676 |

your mouse!

So you'll have to release it!

1. Therefore, click OK.
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Once you've done that, the
chassis is positioned exactly in
the middle of the screen.

We can now continue our
construction (assembly).

We're going back to the
warehouse to retrieve the new

parts. i —
1. First, click: _—
Cancel!
A
L SEE e INENWNTT
in--—-m—u—-—.—-—-;;_n.‘-“.,.q..u-
9 / \‘E ,_‘,.__..(.y_-a
1. Press the left mouse _ N A S s B K e e
button: e s o s B —
> A v
."-u:“‘.'.“n-
N ,_‘:.___:'.."".,....‘...MJ
it
» A Lo i hme
B T
& S
Insert . -:" o
Components T R
v

Open decwmants

10 oo |
1. To have a look in the Les
ware house, please click:
Meriom B =
ftin _ =T
e e he ot o s st —\ _beb!; =
d === EoETEE
BIWSQ... :‘W.:.mnﬁ :m E']EJ E’)’ 5 ;
e :
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Double-click: = % & £ '\
Level2.sldasm S w
Assem1013.SLD...  Assem2000.SLD... axle pin.sldprt Band.sldprt cage.sldasm
S . . N . e
Which is in this combination! | ,Q Q w %J %%9.
level2.sldasm level3.sldasm PartOL3Rood.SLD... pin.sidprt Pinion.sldprt
tire.sldprt tireSlik.sldprt Toy Car.SLDASM wheel.sldasm wheel.sldprt
12 L TN ST R B
| Ot S S el | S| Stk deeny | Pt £
.1- POS|t|On the part as ) mmfw[m[l;.rmi—'-[\};::;l]' = ceavag I 2
illustrated opposite and click RCYS Y f O
the left mouse button. BTG
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We'll now rotate the part such . !~, L XY & m—
that it's almost OK. CANL VU - I T . SRl I
ot = Mate Smert New | Exploded Eaplode
sponesy | COTO0NNS Compon, Pasherers Component Hdden Featues Geomelry Mobon | View
- . ] Comporents ¢ . Shudy *h
\,_Lﬁm‘ [ Chitviorea 2070
1. Click the arrow below: _— ST S B E R *| . componen
) i A Moves a component within the
BB chassis (Defaule Defauit Disply degrees of freedom defined by its
(&) Servors inoin
i+ {A) Annotations
1) 5] Lights, Cameras and Scene
& Front
& Top
& Right
d. 1, Origin
o | . QﬂGENfNCl(GO(hQI)mq
@ e "9 W GENERIC LEGO <2» (212 sing
7| + W 6 open end <> (White <<
Move 3 119 W GENERICLEGO 43> (22 sing
Component h o R W 22L<1> (Default <<Default
[I— W 221 Q) (Defau<<Defaui
v + P M 33 comer<t> Default<d
i 8 W 23 comer<2> (Default< <D
1§ GENERIC LEGO<&> (8x1 single
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This command allows us to
rotate the part!

2. Click the nose to make it
blue!

-

Press and hold the left mouse
button.

-s

You can now rotate the part.

o W <
ve ,* Assembly Reference New [‘:\?
K Featires Geometry Mosen | Ve
. Comporents . -

Shudy —
£ £ Move Component

T - &% Rotate Component
AGRIEAR L
3 BB R chassis Default Default Displs
) Sensors
1 A Aanotations
+ ) Lights, Cameras and Scene
& Froet
& Tep
& Right
. 1 Onigin
| 15 W GENERIC LEGO<1> (242 sing
40 W GENERIC LEGO 2> (222 sind
3 9 W, 6l open end <1> (White <<
o Q) W GENERIC LEGO <35 (22 sind
W 22Le1> Defauk<<Defauly
o B W 22 1Q> Defauk< Defavk
W 33 comer<l> Default<<0
5 R 23 comer<2> Default<<D)
+ ' GENERIC LEGO <> (B singles

op

& &

15

Rotate and move the mouse
until the part is positioned as
illustrated opposite.

1. Once you're finished,
click OK.

That's the green check mark!

o

@ Standard Drag
Callision Detection
Physical Dynamics

P

This configuration

16

We will now build the two
parts on top of each other!

O\

3

Mate

1. Click Mate:

This looks like a paperclip.

This command allows you to
put building blocks onto each
other.

(mounting) (constructing).

EiSolidWorks || Fe €t ven et Toss Tosbox CaMWods Patoiions Wedow Hep @ |) - % -bd- a9 8 -

Y-S

B
Show
Hdden
Components

g-@-|¢ CRE IR RN
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Asserbly Reference 2
New | Expioded
Features Geosmetry | oo | — Ul Y
- Shudy Awich

Mum T Evanuzte | Omce Froduds | CAMWorks 2090 |
i SO Wi e
A5 711
| T~ Positions two components relative to J
BB M chass, one another
() Serviors
i+ Al Annotations
1) ) Lights, Cameras and Scene
X Front
Qe
S Right
B 1. Orgin
| ++ %9 W GENERIC LEGO <1> (22 sing
1 Q) W GENERIC LEGO €2 (42 sin
@ + % W 6xl open end<1> (White < <
@ 2 " W GENERIC LEGO <3> (22 siny
R R 22 L<1> (Default < <Default
1 9 W 221 2> (Defaule<<Defauls
P M 33 comer<t> Default< <D)
+ R 33 comer<2> Default< <D
2§ GENERIC LEGO<4> (81 single
S + ) GENERIC LEGO<5> (82 single:
3§ GENERIC LEGO<6> (4t single
1) GENERIC LEGO<7> (42 single:
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‘ )ﬁ;nx.l‘ lg‘ 9 chast DetssteDafaut O
1. Click the front of the nose . %)
and it will turn blue. v xo
You don’t see things .a‘. ;;‘;;,,W;;,;,';‘:
well? Use the scroll wheel %
to zoom in or out. S
2. Click the front of the chassis E(Z.:'
and it will turn blue as well. =
{ Ferendouly
These fronts now must lie
flush. y Saerm
(6] ta lg]\\u@wu %0l
3. To confirm this, click: e s .
el - 2
v @
18 :';Oigllllmh Fe M de Imet Thee  Daln  Cierls  Mamededy e el J{ N _?’ '_
1. Click on the side of the e
upper part, it will turn blue =
again.
“mnmém i W hiso Defrat Selwit
T xm
2. Click on the side of the ‘: e
chassis, it will become blue as S -
well. g It&n’:iiio;ﬁ?éi.i:
3. These fronts now must lie | EF
flush. T [
4. To confirm this, click: - e
W ny B 4
& = RS ILIA G2 9 | <
19 Emw"“l-“f'f““‘-mw__ll TR
1. Click on the top of the lower
part, it will turn blue again.
2. Press and hold the mouse's
scroll wheel, and move the
mouse. [ Vo, |
;&i—-—- »
- w
e
o 3 p )
Try to put everything upside a Q)
down!
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<, SvUa 1T A TR, A SR NEE )
famen | |-’.n = Il;..o- ] ot «;[ au':::zrﬂ~ - N n 3 8-
e You may WCAEER -
incidentally turn the scroll - AS—
wheel too much and possibly o
loose everything. e G e
S Tog Perw
YOU DON'T SEE ANYTHING
ANYMORE!!
No worry!
/ \//
1. Click: Zoom to Fit. d
& j
—
21 m'*‘"“l" S e St Tadan KA | Memie. W e s
Everything will get ' :
back to normal again, at the e L e L =1
ket (TSI X
same place as before. e
1. Now click the bottom of the
upper part. It will turn blue
again and both parts will
immediately connect together. =y
23 Fle Tt ew Dewt Tode Teckmn CAMAwss | hommets | Wedes neb @] )it bd- % -9 8 -
Let's save our data for the [ ARUASIL TS|
sake of safety! v B - B s &8
Mete e orpen "'::::-- Corpenent ’i:;_ atrw
. - ','mn‘wrr,. -
sxpich | Evanate | Omce Frocucss | Calivons 2010 |
Q-2 --%-9-0E- I »
o R:'IK!BL"
Save (Ctri+S) B::;l:wz?ﬂ 3
L4 Saves the actve document J MateGroupl
Flat 1sd.skdont<1 > (Ye
Flat 14 sidpri<2> (Ve
+) rolbar<1> Defaul
Sensony
Click Save and name the file o
Tony-Kart. Top
ﬂ-;'l
Ongin
W Sl open end<l>
W Gl oper amd <) >
I () 4 ade <15 (D
(806 sl coilar el
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We'll go back again to the
warehouse, to see if we can
find any front wheels.

M ahme ek Jdaie

1. Click Browse to
return to the warehouse.

Let’s search!!!
Left wheel mount.sldasm

Double-click this wheel.
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If all went well, your screen
now displays the frame and
the left front wheel, as
illustrated opposite.
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We'll return to the warehouse
to see if we can find the other
front wheel.

et b 8 idses

1. Click Browse... to return to
the warehouse.

Let's search!!! Right wheel
mount.sldasm

Double-click this wheel as well.

Selert 0 pet o aruneAy tn Wk
TP M 14 (R
B9 pchis oea. L e aah e
12 it mON opt o P
L BTt el
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Mare Vet
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If all went well, your screen — » 2
now displays the frame and | e
both front wheels, as e AT TS, ey @3
. . LerREER | Eemee T
illustrated opposite.

v

1. But we also notice the right s
front wheel is not correctly —— >
positioned. == %
We'll have to turn it again, as | :;"w;;::
we did before. 2

> Moﬂn- A
2. Click the following button
again

28 <
This command allows us to
rotate the part!

1. Click somewhere on the
holder to make it blue!
|
|
Press and hold the left mouse
button. i
You can now rotate the part
29 Lajout | Seeich | Bvatszte | Ofice Procucs | CANWorks 2010 |

______ =-\P chassis (Defauk<Defauk D..
Rotate and move the mouse Y :
until the part is positioned as
illustrated opposite.

Move %
% - :

O FrezDeg >

OpSons B3

9 Standaed Drag
Cofision Detection
*) Physical Dynamics

:CI.)K Once you're finished, click r— -

Advanced Options =
That's the green check mark! PRI
(7
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1. Click Mate again:

FCRBLAS
T

We now return to the
construction environment.

o 0 W b Dt
W Ikl Pehde

« TR Jsea
HR

> Gefuds
1 (Infuit

1. Click the side of the hole, it
will turn blue again. 1

32

1. Click the side of the hole in
the lower holder, it will turn
blue again.

You'll now see that both parts
lie flush.

2. Here's the proof!

3. To confirm this, click:

ML A D

v 3

I
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1. Click on the top of the lower
part, it will turn blue again.

2. Press and hold the mouse's
scroll wheel, and move the
mouse.

Try to put everything upside
down! "See the next step”

34
1. Now click the bottom of the
upper part. It will turn blue
again and both parts will
immediately connect together.
35

1. Click OK: to confirm.
v?

Let's save our data once again
for the sake of safety!

Click Save!

BRENSAT V IBE 8 -
Save (Ctr+S)
Saves the active document J

SolidWorks VMBO Tutorial: Building Blocks Tutorial Toy Car




36 | el U A
v R-
1. Click Mate: 0 “’”(@E !
m&llidWorks j Fie Edt Vew g---- »
44'_‘4'[@'|‘_2"_";4 iu"..@'d" VI ]
Edit Insert R Linear A Cannoent
Component Componenty LD . A D | Pty
= ? | | Mrperadaaw
Assembly | Layout | Sketch | Evaluate R
O] Cmceran
£ | o
We'll now put both holder arms | | ™ 4
in the same position. f [
. Adnanicd Mol L)
2. Click the left holder arm.
Merthwe s Moty &
3. Click the right holder arm. v v

37

1. Click: L

This command puts both holder
arms in the same position.

|
[2. Click OK. j

38 O\
1. Click OK:

To close the Mate function.

_
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We now return to the
warehouse, for new parts.

1. Click:

Insert Components.

2. Click: Browse...

Tpan daremanmic

Wﬂﬂh'nn—-mwmm-—nlu M- %

9. 85
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We're looking for:
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1. Click Mate:

@~ @

[§solidWorks j Fie Edt view
i = | ) o, [ R

@

Layout | Skelch | Evaluate | Ofice Producls | CAMWorks 2010 |
-gl ET [E l. E | l w Assem1000 (Defaule<Displ..,

s S L

1

. 1 Nse
I =
Component I

2 [o

-

Assembly | Layout | Sketch | Evaluate

2. Click in the middle of the
image, and watch the dot you

should see.

8 Assem1000 (Defau

{A\ Coincident

Faralle
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1. Click on top of the middle of
the nose.

% We're still working within

the environment of the mate
function, so we simply
continue.

43

You can see that both parts
are now connected.

You can also see they're
not straight.

1. Click the first side surface!

2. Click the second side surface!

3. Click OK:

B8 '?i&i._x-'o'-lim" o L£04
¥

HarsuT M »

D | it
L | openduen

B LIAHD 2 B
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1. Click Mate:

olidWorks j Fie Edt vew
CRAE! 'I @~ o [ R | 2
) BE
[,
1 Insert % Lir:e.ar

Fdit _ | Mate
O " [e-

v

Assembly | Layout Evaluate

2. Click the hole in the middle
of the model

of the steering axle [ ot [,

45 o EmmE |-
1. Click the hole in the middle | |+ = 3 } -

46 | You'll now see that both holes
are aligned.

:::::

......

1. Click OK.

/S EIS L% Ol < —
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%We’re still in the MATE

environment, so we'll simply
continue.

We now repeat the previous
command for the left side.

2. Click OK.

5 A 1Em) (DetwiteDipd

vxm
[ o

Mate et thm, "
B [ ou spes end
4 |

48

We'll fix the part to the
chassis.

1. Click the Chassis, and
please check:

its color must change.

49

1. Press and hold the mouse's
scroll wheel, and move the

mouse.

Try to put everything upside
down!

2. Click the bottom surface of
the part.

3. Click OK.

1 §

ﬁm':-‘mwmlll Detad Ly
v Xn ’

(R o [

BYLAHOE DY < —

Mty s tyen

B Jrect pvdiiese

Meslod Man .
g
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50 P EREW N
We'll now make flush both T —_
upper parts. itkatie

N s (G|
] .
1. Click: The upper side of the 2 I!m-x.@uu.uu
image. .....m.... ‘
A o

\\- [

2. Click the upper side of the i —
control stick. ;

3. Click OK: &l

AWILB G 9l

SIRIEY T

D fiem THE Detwst Typt

51 %

As we're still in the MATE
environment, we can simply N e (G| |
continue. /... .

&
-

We'll now continue to build the "‘“" — 8
nose. i

s

52 ¥ fiem 1000 Mefak Dt

. TOREAE
1. Click:

vin
}\ mu@ﬁ!}

Mate setur surw. -

a Tainese S1I nawed
% Faue6+ QUENERIC (500

N By
2. Click:

RN Li6Hn % 9w

(e
= 3
i -
W e
3. Click OK: gt il °
M Aaai Mapes »
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53 if-ﬂ_'l-ii_.["THT -9 Aty Detwat<Ougrl

_ Cainadentdi Ay
1. Click: vxn -

[@ e (G
M S b »
& In;»n-ox}r;ml
B o 3 anga: ixca
| EIs L laiHniz 9l
e Mt ~

2. Click:

3. Click OK: i 8

54

1. Click:

55 @nrﬁillﬁél O Lozenitn) Datuwst <Drsgst
1. Press and hold the mouse's “ﬁ‘“

EIS L6 HD E ®v
scroll wheel and move the [ s G

~

mouse.

Try to put everything upside
down!

2. Click the bottom surface of
the part.

3. Click OK:
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1. Click:

P 108 (Doluat Dip

£ lan

|

o)

Adwdeaint Mitr ¥
Mrihens o M v
o »
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2. Click OK: r"‘ ]
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1. Click: v X%
[ s (G Anain

A b basie -
& e
|

sl Nt =
] Cammuio

|| bt

B

ION Sgent

2. Click: Middle point
Upper edge =

()

<
Sdrern vt Mo v
M taraisl Mans .
Mt »
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1. Click OK:

RIS TN

v R m

[N v (G|

e bt tomns =
B I'v.u-x-im Seasthl)
v |
ws2ary Matss »

R-; Clape sbonnt

i

o9 Lssem 10D DhefostDigd

Eak =i

60

1. Click:

61

1. Press and hold the mouse's

scroll wheel

Try to put everything upside
down!

and move the mouse.

2. Click the bottom surface of
the part.

: mam-;a.'_['

v xR

Ry rnn i'zm
Mate

Sl
Mot

¥

Massars "
| Cominent

N Mot

L | erpenaian

P Acem 180 (Derast Ol
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62 1. Click OK:

2. Close the MATE function.

Click OK:

Let's save our data once again
for the sake of safety!

Click Save.

G- 06

Save (CtrisS)
R Saves the active document. J

QJ‘T ‘Qlllﬂn_l_ b Q Asremt®) (DntwatDoph.

RN LARD 69

Shrslind Mty -
) ot

D M

L rvwemtose

63
We now return to the
warehouse, for new parts.

1. Click: Insert Components.

2. Click: Browse...

Cpan dopsmunts

B i e i |

. ¢ |5

[y g o (T L) K TE

EL Y T
B Jur ot 7T

v -

M .
TR 2 B e e
AN TRAR FaaE ThA CCROOMEE 1
ot gracs aons (et e ek
o bn et mp copan o
e sans 4e et
sompcarre,

0O Bty wamn o
ELETE

U Mty be et "

- e sromie

R L ]
s

{saag peeves

64
We're looking for:

>

2X & blockdprt

Double-click it:
Do this twice:

And position both parts as
illustrated opposite!

LAVIWNLIRG | o A e T el DM Tt W— - ¥ -

THRATLE PO 4 I 50 Yo
AT B Te LR 0
e L
1 R RS S

- [l

A ot v g
e

7! Congrme: mrvre

Mate mraa
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If all went well, your screen
now displays the frame and
both new parts, as illustrated
opposite.

But we also see both parts are
positioned wrongly. We'll
rotate both parts, as we did
before.

1. Click:

2. Click the head and hold the
left mouse button.

—e

You can now rotate the part.

h B % X |
e Assembly Reforence | (O | ¢
] Features Geometry 0 b o
pers HMdden Moton Veesy
Comporents - - Study

s 35> Move Component J
5 | Rotate Component

66

We'll now shift the parts!

1. Click: Move Component.

P ) &)
Move ;?“ A
Comporent Hidden Feotur

ad Components
f | Move Componen: <

" &5 | Rotate Component li

2. Click the part and press and
hold the left mouse button.

e

You can now shift the part.

67

We're going to build again!
1. Click Mate.
[Easelidvorks |

EN W

)

2. Click: L
;g'.'
=y,

3. Click: =21

4. Click:

Face<1> 84 bloci
g 3ce<2> Bchassic-LGEN]

| Mates A
El Comadent

:\v Paratel

L Pependicutar
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We're still in the MATE
environment, so we'll simply
continue!

3. Click:

D7 [

JXQ

N e G

Mate selection A
2 Jrace3- 2t viock:
230 |

'ua- A‘;

N\ | Farmtiel
44 Peipendsular

ygen

& ton
=

69

1. Press and hold the mouse's
scroll wheel, and move the

)

Try to put everything upside
down!

mouse.

2. Click the bottom surface of
the part.

(e |
lum A

8 I===
£ | |

| Standard Mates A

EZ Coincdert
|\T| Parasel
|I| Perpendicular

|g Tangent

70

1. Press and hold the mouse's
scroll wheel, and move the

)

Make sure everything is
positioned normally again!

mouse.

2. Click the upper surface of

the part.

3. Click:

RN [1]8 HGIE 9l
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| S

1. Click:

2. Click:

3. Click:
4. Click OK:

The Mate function is now
closed

’mun-
R% Zalecioent
\\ | Paratel

L | Pecpendicuior

BN LaHn2 9

Mate

ﬁ\ li\)

72

Let's save our data once again
for the sake of safety!

Click Save!

Q-2-d-i%-9- 0 E-
1 Save (Ctri+S)
s Saves the active document. J

T e e T L e S DG = P B =i

A R T LY | Y- B
A T T - [ . N 1

Zmcooomet

. i 45 Yt
= oo e B Fadiee

Aemmrrtdy | -é—iﬁ{t_éajunn—‘ajm—nm[ ,
PR -
.

TR Asieramn (Dt g
24 Sormoes
1Al Amstetans
| Lt Cuvecas aeyl Sieve
O Facet Parw

1T W SBARE LR00 X (M

) R W R G0
3 1 W L o and <)
) GINER L0035

W 20 Lt ditwate o)

a 1% W 2 L Dl
Y B Dt
T W 5 w2 (Dah

T 4R GO e

73

Press the scroll wheel and
rotate the model!!

See the example opposite!!

Progucts | CAMWarks 2010 |

}

@ ¥ W
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1. Click Mate:

% Continue using what you
just learned in the previous
steps.

2. Click the right places!

3. Click OK on time:

4. Try to make everything as
illustrated opposite, then close
MATE.

75 QJ:(MKT@_‘
We now return to the v X
warehouse, for new parts. Mo 2

. pro-ld b s b
1. Click: Insert Components. e ek e
et or e <amasrovy
[@isoleworks | = ety
BT SANARE N
= P Parthmamary b2 et -
et _ Sip—
. Components J
2. Click: Browse...
Opan docsmantc —.m‘_ 2
o
(iphers -
St commmar e wven ceesey
e aamEy
o Geaghuzs paview
" Matr iolns
L Erowea.. _
I — )
76

We're looking for:

= &

1x 1X

Position the parts as illustrated
opposite!

Sebted & part o0 aLLERY 00 e
g e plaie the romgonent 1
e JUCteL) dred. L e punhy
P03 rean! maRiphy (rpeer of T
1wt & g0nesd (oweontall

0K aemon 1 ol s
emparwrd ot e sagn

ARUAMORLY ) issetl *

R TE

[Gwoon #
Dat comuand whem owating
Ary 5510000

¢ GG g

Mgne Wl
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1. Click: Mate.

2. Click:

3. Click: Ii i

v o

[ tes (Gt
Male setmlbonns L)
%

 Shardar) Mates &
(] camvgem

N> | Paratint

| | Perpeestente

IO tanigent

oy

Ll

lg“j[mlgmgl 59 A1t Detavh Dl

78

1. Click:

_ Colncilant?d
v XN

[N s

AMate Seteclions N

B [Fsencis e6a wen wnad
v || SIEmCT

Wtaretarn Mates )

e L]

| | Petpematuinie

&) coonom B L6 E 9|

R

79

1. Click:

.

-~

e
&

=
G

T
.,

—

2. Click: £

3. Click:

[E&x‘ﬂ_' Y- = "- B dciemiN DetrtDipd

v XN
[ Vintes 55 Mntyan|

Mare Sobnction -
= l{i.’:«?:Taﬁ?m""_:‘i
e | SO
Shardart Maves -
Z! Cotnvigere

\\' | Pprain)

L | repmdeie

/e
2
8y
e
R s
A_-Ia— »
M Tuatachl Manes .
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80 g’—nyﬁl—i{_‘-lilﬁi‘ R At 000 Defaust <Dispel
v RN
(e g

Nt serxtram -

1. Click:

81 e RBE®
1. Press and hold the mouse's v R
scroll wheel, and move the [ v )

Mdl“

Try to put everything upside st Mty a
down! P ot

| Povatiet

2. Click the bottom surface of D e e
the part. IO farip

\

.Ib

82

1. Click OK:

@ fm L Srewl 1% Do) Hs i jaiHnE ©iv
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We're still in the MATE
environment, so we'll simply
continue!

2. Click:

3. Click OK:

& " Asremtii0 Defak Displ

Male satsineny ®

B Prveasapemsecind
e .

Ssanzand Mates »

N\ | Partiet

L | Perpengudei
O\ Tengent

{5 | Lot

84

1. Click:

—- -
2. Click: ‘

3. Click OK:

Half of the part now has been
aligned!

OB Ao tith Defaust<Dingl.

20 BERS

v N
5y mm',@“q]

Mte Sesenthaen ~
B o ganeon 1ed
£ g

Saretard M -

N Faratel

L | Perpenckoaie

B concerten

85
Rotate the model and repeat

on the other side.

Use the Mate function you've
learned to use in the previous
step (84)!

% To better see

everything!

Use the scroll wheel.

Zoom in <) 700M OUL

T ER sm et Tek Tehes  CAMWIE  Mesmmats s e 4 -

bnwnrany ﬁ..?[ tn_v_v_ [_f-_ou‘ {-‘n-hmﬂr)ﬁm i ]
iy Ql.‘_ﬂl ‘7- B Liend B Defast Oigd

o NETT—
vemn

[ v
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86 [mjlm _} W Acrermdft) (DefashChspl
1. Press and hold the mouse's
scroll wheel, and move the /89
(X e [ Gt ‘
mouse. i 5 ) Abgbbuton .
8 I
Try to put everything upside A
down! Slectant Mot A
‘ Coanpoes
2. Click the bottom surface of =
the part. L | rneos
& Ty
) :
0
Aswarxrd Mates -
N sarvs Mates »
87 # O Ao 10T DetwikCisp
1. Press and hold the mouse's
scroll wheel, and move the
mouse. %
Make sure everything is
positioned normally again!
2. Click the upper surface of
the part.
87 iiﬁ?ﬁlll&ﬁ oW Rstemdam Dersur Oispl
1. You now see the part is . Cainckbentii M7
positioned correctly. - -
Y taaees [ Mt | | B Lian @ e
B Pireseese g2 weosin
2. Click OK: L] |
Let's save our data once again :-““ ’
for the sake of safety! ) aint
Click Save: e
f) I=
— = N c 4
O-2-H-2-9] |-
w W
_J Agvanmt Matey »
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We'll now test if the steering
section functions correctly.

1. Click the edge with the left
mouse button.

Hold the mouse button. And
move the mouse from left to
right.

<= . =mmd)

|

If you've done everything
correctly, the wheels should be

moving!
90 T LI T [~ T A e T e - LIRS B ~ SRR B
We now return to the A .
YATL ST R S L. SN W
warehouse, for new parts. e W e ol e | M | e
z fanarnsy ‘Lg""“fq‘;ff] i!uﬂhn‘:Tc;::;nnJA " I T
' N RMIE -
Insert A
1. Click: Compenents ‘:J::".:"M-'-”w‘w’
A fevmtatnrn

1 ) Uyess, Camene et Scvmn

2. Click: N
3 \;_ Pt Flane g g
- Ouge

3. We're looking for: 3 BN cteusects Dvma
1B o0 Db Dietma
TR () W el v (I
\ g.: ug:-uunurlj-l
. W M oor o (S sl el
v R W 22 Semaatrid s Dalmdr i

W ENIRC LEG0 <Ly (B 1y

| S %

1x Liosstese@nrt | 2X |_coblarsldpet

W 52 Tvarhads Ditwites
BN ) AnerrW s Detm ot

3 R W e s e Ot

i L L e

. W) Aol walind v

xﬂlll-‘v-lnlﬂ”..;v

m . L YU R IR
Assembrede L 0 Mam

2X Lwselen SL0ASM

91
Mate

1. Click:

&L Cuncane
: et

2. Click: S
v
B ]

Zoom in if necessary!

3. Click:
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92 BT BRSSP o
The axle will fit into the hole!
vRn
% All went well @ e sccrons. ~
8 Fretionimi E
- s 0t pui z
1. Click OK: sl _E_—
Ctsasis om ™ JLATA D2 D
2. Pick up the axle with the left | |-
mouse button and shift it -
approximately to the middle of || ...
the chassis. [ [—
0 |1
=
ﬁ i
93 % T
We're still in the MATE a
environment, so we'll simply N e G- B
continue! [ . 1
5 ~ 31
Y
:( ..... "
_\L v):p-
1. Click: K| T
€5 cue
(3 1=
2 1
2. Click: £ rmem—
94 % IRE T T
The following will happen. | [+ x =
N v (G e E
g'i:" . = B (RIS Lia I % M
w Ca At
1. We'll now set the distance ) e
from the axle. ] Nt
2. Click: Distance [ 0 i
r~ %
P IJ-IBIEIDII’KII“M o || |
) T < — -
3. Enter here the size of 24mm! | | .
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95 @ 'Qi.'nxgl }~ R 2iionl B DefashDigh
N EELBw | [ -._‘ 3
:\_|_|@@Q”_r| |9l'\f| (Ve | LA EGI A Biv
%] & — -

— 5 Ih-é-r-em\}n 18 o |
A
1. Click OK: Frem—yr—
P
2. The axle now is set at a &) e
fixed size in the chassis! & | rprsns

Have you made an error? | | £ o 1
3. Click: L 1
And repeat step (93-94)! —

96 %

We're still in the MATE v X
environment, so we'll simply [ i [ )
continue! [roermar. :

L , L I
1. Pick it up with the left Y
mouse button: Mot s A
2 Gty
O | hrwre
+ e
O8 [ Sungee
move to: & e
2. Pick it up with the right e
mouse button o
Move and rotate it to: — .
97

1. Click: | 9 =]

2. Click: K;‘s) §‘)

—-
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98 % 27 AEEE l' e
This is the final result! v X n
We'll now move the spacer :ﬁfﬁl =
bush: 8 I-’u.-:.:'c'l...u
%
1. Pick it up with the left ———
mouse button: .
= s
’} g
B corr
x move to: ()
. % ‘% w
2. Click: e
Upsanrs
99 mUAL (DefaakDup
E _'7 -__" ' v xmn
D % N i [ |
1. Click: D 7 ! 9 [r———
oL
2. Press and hold the mouse's Sits
scroll wheel, and move the =0
felll
mouse. £
Refer to the example on the
next page: s
100 ] LT F
Qe | & seem 1
.a-i.-b::ou-ml 1
" EsiLia MI_',AJ? Y]
2. Click:
%The keyway now is
correctly positioned.
%Zoom out again.
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101 % }_‘;‘U s‘ma- iv% A 00 Dot
We're still in the MATE X

environment, so we'll simply |\ st [ s

1 | et ore »
continue! ® Im
v

¢ | Candson

2. Click:

Make sure to click the edge!!!!

102 %
You'll see that both parts

are nicely connected together.

1. Click:

Let's save our data once again
for the sake of safety!

Click Save:

SEENIL

103

1. Press and hold the mouse's
scroll wheel, and move the

mouse. 5 )

2. Make sure the model is
positioned on screen as
illustrated opposite.

3. Do the same with the
spacer bush, make sure it also

is at the axle!

% Advored Mates M
You don't remember Mt Joe "

how? e “

Repeat steps 96 through 102.
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1. Zoom in as in the example
opposite.

We'll now test if the axle is
able to turn.

2. Click the edge with the left e
mouse button.

Hold the mouse button. And
move the mouse from left to -
right. (2

— =)

If you've all done as it should, e :
the axle should be moving!! e .

105 —

MEE- T

Mate LA

VR

2. Click: [ vates [ hnaes

Mate Selections
&
Y|
Standard Mates

|Z| Coincident

|§| Parallel

1. Close the MATE function: - Assem1002 (Default<Displ..

g

3

|E| Perpendicular
|§| Tangent

|©| Concentric
=

106
We now return to the
warehouse, for new parts.

&
Insert
. Components
1. Click: =2

2. Click: [owe ]

3. We're looking for:

1x — Rollbar.sldasm

1x e Rollbar2.sldasm
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1. Click with the right mouse

button and
rotate until: see opposite!

2. Click with the right mouse
button

and rotate until: see opposite!

108

I

Mate

1. Click:

mz% &
2. Click: @
% Zoom in if necessary!

W=
3. Click: | < | = -

109 v X"

Y=
1. Click: iz #

B Preriisoenint wod
v

DD Yz
851

Py
b a

St e HIG 9l

2. It may also happen that the
part goes straight through
another part!

T I iz
WEEE
B

w o

No worry! pra—

We'll handle this in the next —_—
step! =
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2. Press and hold the mouse's
scroll wheel, and move the

mOouse. 5 )

111
1. Make sure the model is
positioned on screen as
illustrated opposite.
2. Click:
112 v %X =

& s [ s | |
1. Click: ;::T. .

% I :

) A Usniet Mates "

2. Zoom out again to display [~ J—
the next part again! Q| e

L | pepengaim

61

H

)

w B

| Maitrewns sl Matws .

Ly ¥

fpttm »
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113 % i{ﬁ.@zi:‘}ai <P AsiemIm) (Dbl Dol
We're still in the MATE v x
environment, so we'll simply (W (-
continue! %'--— .
A |
Ll o :
B D | [
. N reae
1. Click: | 1 | -
0 )
2. Click:
114 BT T o) ET Y W 1
v XN
1. Click: R /
e S (& (A 5 E Dlv
o limln-a---lm »«?
2. The opposite illustration Y
shows the piece is positioned yr-pesmeny .
adjacent to the middle. e
SR “
% s N
We'll correct that! ?
. 3}
3. Using the scroll wheel, = %
rotate the model again : -
(see next image). "‘""":
115 [Qalélﬂlg—i 1 Auemln) (Detwat Susl
v R
[ v [ 5 i |
| 8 I
1. Click: | )
s -
2. Using the scroll wheel, A
rotate the model again O gt
(see next image). &) 1ea
£
Nrthuen o Moty -
pbmen »
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mm—

1. Click:
2. Click: Distance

LidviL|a Hn @ 9
) mEEm

i

Enter a size of 0,825mm.

3. Click:

.

It now is in the middle!

BT RRRS

v xn

. Vate

bt e "
B et s 100 iood|
ail

B crooen

D | Pt

& | serdnite

€ |1

Wty

HH

TP Acswni0e] Dtvok il

117

1. Click: \

v rn
X v [,

B o
e |

l
:

{
|

118

1. Click:

2. The axle now enters the
hole!

a1 ul e
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1. Click:

O | Paratat
L | epersssw
ON | Twvgeon

| Covartie

s el |

P ¥
. Mo .
Mo .
L 2

Sfip@e LA 9l

120 ?Idm;iik} W .

B R Atrndd] Detadt oDl 0 «
13y Sewaes
1\ A) Arrctaters
il Lo, Comeres aned Scame
1 Framt P
Ly Tog Ml
A0 Right Plase
T4 Onige

1. Click: |

P W dl <> Detaht Defiak_
I &) M m AserriOn)

2. Press the spacebar! O S
Al owataion,
3. Double-click: _
\ T
Normal To: 1. tegn

+ "W 3 mate s (a2 1o
1 W dbeck <1 Detwarcid

WM P dumsz2s Detakcloh 8

| R M drrect ol Bvtmsrded 1
B Y FUITNURE R R i

VEE - | TP W18 ek cl> Detaek el

*Dnetric

Hiomal Ta <G + @ DTSR
*Front W Livech 2 Extedtacd
“Back W pndds Drtumi e
“Left W encds Defnk iy
*Right W O g L et
o9 | YR (A a2y Bt
“Eottum T

“Isometiic Sy b e~
“Tnmetnc

121 %
You'll see the part now is

well distributed among the
previous part!
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1. Using the scroll wheel,
rotate the model. See the
image opposite.

Let's save our data once again
for the sake of safety!

Click Save:

0-2-He%-9

123

We'll now mount the rear

wheels.

Mate
1. Click:
2. Click:
% Zoom in if necessary!

124

1. Click: \
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Tt (wfaat oy

125 % [?m”-afl‘:ml g
As a result, the wheel bt ~2

and the axle will be aligned. N £ —

N prinbans »
& Phao srmiies vew
¥

1. Click: OK et My s

LA D)2 Bl

126 LY Ty
e
v XN

[N e | an|

Ak Vs e P

& thwm copm dany

EICY Iy
Cotomboeni®e
1. Using the scroll wheel, vxm

rotate the model. See the (v =

image opposite. 28 i...
o |

127 i

hewrerd Moy

N | -

2. Click:

3. Click OK: b

% The wheel and the axle ==

are now well aligned with
respect to each other.
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1. Using the scroll wheel,
rotate the model. See the
image opposite.

2. Click:

3. Click:

129 % TEMEE |
As a result, the wheel is | [¥ *

well fixed to the axle. [ v [ At

Ve somorem "
B Prnrt ssimirne nee
v

1. Click OK: s i

O
L e -
Tl
-
)
[

B W
Adrarard Mun L
Wi M »
Neter L]

#

SolidWorks VMBO Tutorial: Building Blocks Tutorial Toy Car 45



130
1. Using the scroll wheel,

rotate the model. See the
image opposite.

% Now do the same for

the second rear wheel; use
what you've learned in steps
123 through 129

Let's save our data once again
for the sake of safety!

Click Save:

02 Bes 9

6 B Avera 4] (tynt s Dhen

131
We now return to the
warehouse, for new parts.

&
Insert
. Components
1. Click: F

2. Click:

3. We're looking for:

<

2X 2x2 L.sldprt

.

2X Flatix4.sldprt

v Xo=

ot b o Wby 6t
ey phex (e tammerert b
Pl e (A P et pa 1y
A I e M P e
e .

08 BAE 1 8y
ieun

Veie -

132

a4

1x 4 block.sldprt

&

1x steering asm
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O SRR [® e o
. . Colscentily =Y
We're going to mount more v X0 “
things! (8 i (| .
% g lmL:'-a:-.\..z ] ——
] Mate — :
1. Click: Sunted thten .
~—— B oo RIS ILIB M%) Dl

V| e

L | pwpmnsinte

2. Click: Al
al - i
0O : 1
)
41 Aasim e .
3. Click: . [P ™
4. Click OK: opmam a
- T
;

T
1

135

2CAREE
_ Curoclastln L
1. Using the scroll wheel, oty

rotate the model. See the Vg
image opposite. B bonasram—
% Imn!_

sk s Moy »

e
e ow

q5a ]

5

2. Click:

3. Click OK: =8

o
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136 %
We're still in the MATE

environment, so we'll simply
continue!

A )N

Zoom in if necessary!

137 Q[D L&lm B ,,,,' R 2icem I Detwirelin

vxn
i\ Meer lﬁm!
Mt St 2

1. Click:

B Jrecs teedinitead |
bl '

R .

2. As you can see, the part is
properly positioned.

AR

3. Click OK:

138
1. Using the scroll wheel,
rotate the model. See the
image opposite.

2. Below (and opposite) you
can see how the part must be
positioned.

3. Do the next ones by
yourself!
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139 [
S vt (5 Ay
Let's move on! __ "
B § I —
|
L ':"V“” -
0 i
1. Click: £ s
Q L
fn
2. Click: P .
(Lptars A
140 % 'v_na.....,my. Do <Dy
There’s a fair chance the
part is not correctly positioned!
A
1. Therefore, click: @
FIS LA HLIE 9l
You can see below the part ) \
is now correctly positioned!
1
141 B Acemtt M (Debauk <Dope
1. Click:

SolidWorks VMBO Tutorial: Building Blocks Tutorial Toy Car 49




142 v X H
‘ Mates fﬂ"'mi |
Waton Lenmctioea -
a (Face<3s @i Lebsicpn. 2nene,
Al
1. Click: Sumiue s .
xl*_’(u--]nl
N Pt
L | rvipmatiuie
2. Click: She
&l
4
0
Mats
W @
Amvarscet Moo il
M el W .
Wi .
Opmnars Ly

143

1. Using the scroll wheel, zoom

in on the model. The image

opposite is displayed.

oy __
2. Click: ..u S8
144 Kx '-
. & Mee | & nwn |

1. Using the scroll wheel, zoom L _

out on the model. The image 7Y lm_

opposite is displayed. Y
,('.‘_m Mo
O | et
L | Fepmcsue
ON Tengere

2. Click: ¥ Al

3. Both parts now fit well i

together on top of each other.
Mexhmnssd Males L '
[astams -

See the next step!
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145 ]

2. Click: :';;E
B li'&.—T;TF:Zm.

Ehemtont Mo -
B csicisos
LD | Pt

& [ Promsvew

Al
i
0

% w B
Do the same by yourself | [ssesss .

with the next two parts. Mathss e * @S L[ =i Wi
Wby »
Hiphomey -
mc m : 0 ApenlS (Debusd Depd .

.

Refer to the example and use
your knowledge from steps:
139 through 145

Let's save our data once again
for the sake of safety! Click
Save:

0-2 Bwe 9
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147

? It worked.

Next, we'll continue the
mounting process.

1. Click:

% Please remember this is

not easy because it is crystal
clear. You may need to zoom
in close enough!!

148

The result will be

as illustrated opposite!

2. Click:

Ejmg l‘lmiﬁ{ l A

v xn

& 1 [ da|

Mae mm o

B Brestgiteas ]
-l

T sws Mowr

3]

L | premrrainn

SLinE6 -0 E 9l

149

1. Click:

2. Using the scroll wheel, zoom
out and turn on the model
again. The image below is
displayed.

istre 2085 DefashDragd
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150

1. Click:

2. Click:

3. Close the Mate function:

V]

L

151

% The result will be as

illustrated opposite!

Let's save our data once again
for the sake of safety! Click
Save:

0-8-H-2-9

152

We now return to the
warehouse, for new parts.

&
Insert
. Components
1. Click: L=

2. Click: [ewe ]

3. We're looking for:

P
5L IR
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153

1. Using the left mouse button,
click:

.

Hold the button down and drag
the part to!

2. See the example opposite!!

154

1. Using the right mouse
button, click:

R
|

Hold the button down and
rotate the part to!

2. See the example opposite!!

155

We're going to mount more
things!

I

Mate

1. Click:

2. Click:

3. Click:

4. Click OK:

vxn

"\ !@ oy

s ot nan .
S Ilnm»cmumi

bl

Barten Man -
B cores

A | P

L[ revpesen

ERHE T
1l il

BSILIAHD A9
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156

1. Click:

2. Using the scroll wheel, zoom
out on the model. The image
opposite is displayed.

157 = T

1. Click:

158

1. Using the scroll wheel, zoom
out on the model. The image
opposite is displayed.

SolidWorks VMBO Tutorial: Building Blocks Tutorial Toy Car



159

3. Click:

Bl Em v

160
1. Using the scroll wheel, zoom
out on the model. The image
opposite is displayed.

161

1. Click:

2. Using the scroll wheel, zoom
out on the model. The image
opposite is displayed.

e

3. Click:
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162

1. Click:

163

1. Using the scroll wheel, zoom
out on the model. The image
opposite is displayed.

e—

2. Click:

164

1. Using the scroll wheel, zoom
out on the model. The image
opposite is displayed.
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BRI HD E YV

1. Click:

1. Click:

Building Blocks Tutorial Toy Car

2. Click:

165

166

167
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168 B Litern N8 Defwat Dl
1. Click: ﬂﬁ_&‘

169 8 %.\-nmlul Defudt«Digl
1. Click:
2. Click:

170 9 Aarerndi (D etwst <Ovipd
1. Click:
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171

1. Using the scroll wheel, zoom
out on the model. The image
opposite is displayed.

ot

2. Click: | ™ | g

o 2y e NN Defunk Daipd

172

1. Click:

B d e E S
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173

1. Using the scroll wheel, zoom
out on the model. The image
opposite is displayed.

174 -0 2o 1D (Detandt o Oh1ph

1. Click:

N [LAHRA 0

175 - Asrem i) Detwak gl

4

2. Using the scroll wheel, zoom
out on the model. The image
opposite is displayed.

3. Click:

4. Click: [/ | o
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176

1. Using the scroll wheel, zoom
out on the model. The image
opposite is displayed.

f"ﬂ:q SN f." v
e N

2. Click:

4. Click:

= Asrernionn Cuegdt ctiopl

177

1. Click:

178

1. Click:

2. Click:

0% Asremiy (DefeukDogl.

@\}EL[UIH!{_}V’li‘)k\/.
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1. Click:

0 B Aesermll09 Defoust Dups

180

1. Click:
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181 wa“
1. Click:
182 o a AscamIS Detrauk<Displ
1. Click:
183

1. Using the scroll wheel, zoom

out and turn on the model

again. The image opposite is

displayed.
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184 v % 2enei

1. Click OK:

ZRhLaHLE O

185 %
Do the same by yourself

with the next two parts. ’

You don’t remember how?
Use the technique from steps:
153 - through - 176

186 %
The result must be as in

the example illustrated
opposite!

Let's save our data once again
for the sake of safety!

Click Save:

0-82-6H--9
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187
We now return to the
warehouse, for new parts.

™

Insert
. Components
1. Click: L=

2. Click:

3. We're looking for:

2X

cage.sldasm

188
We're going to mount more
things!

1. Click the edge with the right
mouse button.

™~

Hold the button down and rotate | |
the part such that it will be
positioned as illustrated here!

2. See the example opposite!!

189

1. Repeat for the second part!

2. Click the edge with the right
mouse button.

Hold the button down and rotate
the part such that it will be
positioned as illustrated here!

3. See the example opposite!!
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190

1. Click the edge with the left
mouse button.

Hold the button down and shift
the part such that it will be
positioned as illustrated here!

2. See the example opposite!!

191

1. Using the left mouse button,
click the edge of the second
part!.

Hold the button down and shift
the part such that it will be
positioned as illustrated here!

2. See the example opposite!!

192 5 9 Ly DefeneiDigs

1. Using the scroll wheel, zoom
in and turn the model again.
The image opposite is
displayed.

I

Mate

2. Click:
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193 B A em Lt Mefavk<Dral

7 S Y R SV 1
1. Click:

2. Click:

3. Click OK:

190 H ’A-'w-rllu (Dt gl

1. Click:

2. Click:

3. Click OK:

191

3. Click OK:
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192 % 59 Azttt (Dstesk<Dirpl-
Zoom in!!

1. Click:

2. Click:

ATTENTION: CLICK THE
EDGE!!!

3. Click OK:

193 %
Zoom out!!

1. Click:

194

1. Using the scroll wheel,
rotate the model. See the
image opposite.

I
T i
2. Click:

e
ﬁ;’“ LCE

\ . I '5"/}..\

2
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1. Click OK:

LB HIG & Wl

196

1. Using the scroll wheel,
rotate the model. See the
image opposite.

2. Click:

3. Click:

4. Click OK:

197

% The result must be

See the example opposite!

Let's save our data once again
for the sake of safety!

Click Save:

0-8-Hee9

SolidWorks VMBO Tutorial: Building Blocks Tutorial Toy Car

70




198

1. Click: [ =emPen=nts

2. Click:

3. We're looking for:

We now return to the
warehouse, for new parts.

*
o
Insert

1X Asnem2000.5LDASM
199
] Mate
1. Click:
2. Click: ‘l ~
200 W 2sseml0l) (DetyutDupl
1. Click:

2. Click OK:

1< DAY )
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201 -9 Briem1s1) ([Detwik<Orpe
Zoom in!!
1. Click:
202 . ‘-;umuu Astawt el
1. Using the scroll wheel,
rotate the model. See the
image opposite.
i
203 B 2o I Defmak Dl
Zoom in!!
By iLaHDEw
1. Click: .
2. Click OK:
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204 =9 Anen L Dt .

1. Click:
205

——

1. Click:
206 W Avem L) Defaut Dup.

2. Click: =1 Distance

‘IZ_I\\t.L-.r?lr wh':(’- ) \v
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Fantastic!

You have successfully
completed your first
building blocks assembly
using 3D software by
SolidWorks®.

207 1+ Aol ety Hiph
1. The entire part will shift
back to the starting position.
A iLia FD 2|9l
&) o -
2. Enter the size of 16mm: \
KINL]E L~ @]v)
E] C—
3. Click OK:
208
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Did you like this tutorial?

If you would like to use it with your students to prepare them for the future, you'll need the
required models (parts). (The SolidWorks Parts and Assemblies)

For use with SolidWorks® Educational Release 2010-2011

To acquire the 3D models for use with this Tutorial in combination with SolidWorks®, please
contact Jack van den Broek, the author of this Tutorial.

j.vandenbroek@vakcollege.nl
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