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GARDEN LIGHT

In this tutorial we will create a garden light. It is completely built from sheetmetal. In Tutorial 4 (candles-
tick) you learned how to shape sheetmetal in SolidWorks. In this tutorial we will go further using these
techniques. We will create several parts from sheetmetal.

The garden light is a fairly complicated product and you will learn a lot from this tutorial. For instance,
how to make a copy of a part and how to change it afterwards. How to you solve problems that are re-
ported back and how to build a model from sub-assemblies?

Below you will find the exploded view with all parts of the light. We will build the whole product from
three sub-assemblies (or welding assemblies). These are also visible in the illustration (numbers 1, 2 and
3). The welded parts or assemblies are bolted together with nuts and bolts.
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Front Flane

With every part we create, we make sure that the origin is exactly in the center of the model. If we do
so, the Front planes and Right planes of all parts will fit exactly. This will make it a lot easier to create
and assemble all of the different parts at the end.

Work plan

Let's get started. First, we create a base that will end up at the top. The
first part is the base flange. This is a simple round part with a number of
holes according to the illustration below.
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How would you handle this part? We will built it from two features:

1. First, we will make a ring with a hole in the center. We will use Ex-
truded Boss/Base for this.

2. After that we will position the six holes with Circular pattern.

1 Start SolidWorks and open
a new part.

2 1. Select the ‘Top Plane’

in the FeatureManager.

2. Click on ‘Sketch’ in the
CommandManager.

3. Click on Circle.

Sketch Convert "] aom ) 4l il
Entities R ety
- - 3o ; :

|1 - /9:.1_‘“_“
% o —
Eirtl L ﬁ/::;"“‘n
1+ |A | Annatations /o P

% Right Plane é

3= Material <naot specified:
%> Front Plane

Q Top Plane 1

I_, Qrigin

3 Draw two circles and make
sure the center of both cir-
cles is at the origin (the ze-
ro point of the drawing
field).
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4 Click on ‘Smart Dimension’
in the CommandManager
and give every circle a di-
mension.

After this you can change
the dimension of the cir-
cles.

Make sure the outer circle
has a diameter of 280mm
and the inner one has a di-
ameter of 170mm.

@EasolidWorks i O-2--%-9- 8 & - sk. (QrSsolidworks Search

E & N-@- r\] - BE V| > L\ Mirror Entities
Smart Trim  Convert oom Display,/D
Sketch | Dimension | 0- 9 @ A Entities  Entities ;ﬁits 828 Linear Sketch Pattemn 7|  Relatio
1 ] - :\ A 2 = - s.'|:| Move Entities - -
Features | Sketch = Evaluate T = - -
s e e RIS S A B
®FER[$E »
(7 )
WY part1
! |_£| Annotations
3= Material <not specified:>
% Front Plane 1
%> Top Plane
&> Right Plane
I_. Crigin o
B sketcht L5 §
rd &
/ |

5 Click on ‘Features’ in the | [gfiSolidWorks i O-F-H-=-9- 8 E - sk. Q- solidworks search
CommandManager and & Revolved Boss Basze 5 :
then on ‘Extruded : ! :
Extruded + Bz /Base trude e ik Ciat
Boss/Base’. Boss/Base [ 9 ; - — -
TeEdE : Ry Lo L - B -~ =
Features! Skeich | ShestMetal | Evaluate | DimXpert | QNS BE P o - B~
[FEAA
( T 1 )
Qib ST / —\ q’
6 Set the thickness in the | |7 R[4 | &S partt

PropertyManager to 3mm
and click on OK.

W Extrude ?

s?* G 2
From A

|Sketch Plane M

Direction 1 A

|’l | |Bllnd

o | 3.00mm
o)

Draft oubward
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Next, we will make a
sketch of the six mounting
holes in the Top Plane.

Be sure to have a straight
view at this plane by using
the following commands:

1. Click on the Top Plane.

2. Click on the Rotate
button.

3. Select the option Nor-
mal To.

WII"IIWQI’RS i D h L,‘? - H > @ - m > l  Par... '\I._l\'SDIidWDrksSearch

Boss Base

ti?d Revolved Boss/Base
Extruded \% Swept Boss Basze
._1—1 Lofted Boss/Base

) Revolved cut | @) 389 o Rib (&g wrap

T L ] i
Extruded Hole SweptCut ERet s %Draf‘t 6 Come

Cut

Pattern

Wizard . i
Lofted Cut - - ﬁ Shell Mirror

Features [ Skeich | ShestMetal | Evaliale | DimXper |

YR
(7 )

QI& Farkl

Q Top Plane

I_. origin
= [} Extrudel

LA | Annotations
3= Material <not specified>
%> Front Plane

. %5 Right Plane

P

QASIE D - 8- E-

2#V Se@we
BDEDE B

p =

First, draw an auxiliary
line:

1. Click on ‘Sketch’ in the
CommandManager.

2. Open (when neces-
sary) the extended
menu.

3. Click on ‘Centerline’.

@isolidworks

D - Lﬂ' - H - @ . M’ - ! * Par... '\'_l'vSoIidWDrksSearch

= FELY Entities A
- ooo X = Lispia 1

{ mEm
BEE

30 Entit

B
(7

T Partl

3

e o Nm2i = m

5 Smart : T Convert

Dimension I|\I\_ Eing | Entities  Enfities — =
. = i | Certetling ; . kb

| Features | | DimXpert |

Qe S W@ Do - E-

Draw the centerline from
the origin vertically up-
wards.

Push the <Esc> key on the
keyboard to end the cen-
terline command.
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10 | Click on Circle in the Com- | | GflSelidWorks 8 [ -2 -5 -9 - B B - s (- Soidworks search
mandM.anag?r’ and dra\.N a E ‘ 0 \ @ f\J ) Z:.:_:f ﬁf @ & Mirror Entities
small circle like in the illu- S | st o, A T Cent Ozet e
stration on the rlght Sketch | Dimension e Entities  Entities Entitics “" Relatic
= | - & :\I v *¥ i = g Move Entities - -
Make_ cure the center oOf | [[Features | sketch [ Shesthietal | Evaliale | Dimeper | @ W B D oo- - B
the circle is directly above BIEE@E >
the centerline (check the f{rf’l YAl -
blue symbol). R rart
1+ |-£| Annotatians
3= Material <not specified
%> Front Plane
<\> Top Flane
11 | Click on ‘Smart Dimension’ | || 5 o N O O] B
in the CommandManager ‘ Features ™| Sketch |~ |Exit Sketch | 30 Shetch _Smar_t Line Rectangle Circle Centerp
. . | | Dirmension Arc
and set a dimension of | |
@8mm for the circle. |% Bl »
R partl
2 |_£| Annokations
[+ @ Design Binder
@ |E| Solid Bodies(1)
§= Material <nat specified>
# |£| Lights and Cameras
\<§ Front Plane
& Top Plane
%% Right Plane
;_, Crigin
. /@ Fatridei
12 | Set a dimension for the | |l[&|e7 [ (% (& = B part1

distance between the cir-
cles to the origin, as shown
in the illustration.

With the Smart Dimension
command still active, click
on:

1. The center of the cir-
cle.

2. The origin.

3. The point where you
want the dimension to

be.

4. Change this size to
‘120mm’.

5. Click on OK.

Y

| Favorites ¥ |

Tnlerance)‘Preusmn

150 -m |None

l__“_J »

HHH | 12 {Document)

b3

Primary Yalue
Dz@sketchz

111.55956468mm I| .

| Nimencinn Tewk o

IIAI

|V

v X 8 7[5
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13 |1. Click on the arrows | [ggselidWorks i O-2-H-%-9- 8 E - s. ~5oidworks search
next to the , .Llnear E 0 \ - @ - f\J - -- E‘t @ ,& Mirrar Entities
Sketch Pattern’ in the B smat | o 9 oa| Tim Convet £ USSR E Display,D
CommandManager_ Sketch | Dimension Entities  Entities S “_ . Relatio
- - ® _\| - # --:!Lmear Sketch Pattern =
2. Click on ‘Circular | [[Featires | Sketch | W%Eﬁﬁuﬂn I mnm “FL—:L o% | Circular Sketch Pattern
Sketch Pattern’. Nl o P -
arkl
- 7 D 5 -
14 | 1. Click on ‘Entities to =B partt
Pattern’ in the Proper-
tyManager. The selec-
tion field turns blue
2. Select the circle you
want to copy
3. Change the number of
copies to ‘6'. b
4. Check that the corner | | *
is at a complete 360°. [& [seadeq
5. Click on OK. A\ | 120mm
& | 270deg
Equal spacing
[ add dimensions
Entities to Pattern il
]
SO | A ] l 1
15 C|IC|( on ‘FeatUI’eS’ |n the 'Wnlidwo'ks i D i L_'? i ﬁ g :@ i @ il l Lt '-\[_.l'ngﬁderksSearch
PrOlfl)Eel;:ty,\gaganetI: and next &% Revolved Boss/Base ) Revolved Cut oy Rib
on Extrude ut. Extruded |7 SweptBoss/Base ||Extruded | Hole [[@ Swept Cut | e e Y -Draft [
Boss/Base Cut = y
W Lofted Cut . [Wshe B8
Features | | Evalus i @ O % @ (B G- M- B~
ﬁ Par 2
16 | 1. Set the depth of the =8 part1
hole to ‘Through Al
(through the entire
model).
2. Click on OK.
Direction 1 w
IT,| Through Al
|
[ Flip side to cut 3
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17 The first part is ready now.
Create a new folder for the
garden light, and save this
part as: flange-
bottom.SLDPRT.

Work plan

The second part we will be make is the base. It looks a bit like a part of a
hexagonal container. See the drawing below.

We will create this part from sheetmetal.

18 Open a new part.

19 | Select the ‘Top Plane’ in the
PropertyManager.

Draw a horizontal center-
line at a random point first.
The length is about
250mm.

After that, draw three lines
like in the illustration on
the right.

Make sure the middle one
is also in a horizontal posi-
tion.
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20 | Next, move the middle of | ||| |I® |4 |&| = @9 parz
the centerline towards the p—
origin. 2
1. Click on the origin Selected Entities | é _______
2. Hold the <Ctrl> key at ;‘;';tl@oﬂ . =
the keyboard and click ’
on the centerline. 1 r
3. Click on ‘Midpoint’ in Fevtsting Relations - . '
the PropertyManager. i
Add Relations A ﬂ =
|7 Midpoint
ident
|£ I_IEIIJI
| MNnktinne = - |
21 Make the length of the 9 F, N 0 (
three lines equa]: Features 7| Sketch " Sheet ™ ||Exit Sketch Smark Line Rectangle  Cir
L Metal Dimension
1. Click on the first line. =E partt
% 0T B &
2. Hold the <Ctrl> key | |EF
and select the second ;
one. v) ?) )
) Selected Entities E
3. Select the third one, i
still holding the <Ctrl> Linez ' X
key. Line3 W
4. Click on ‘Equal’ in the
CommandManager' | Existing Relations ¥
Add Relations = 3
22 | Click on ‘Smart Dimension’ j,
in the CommandManager. | «—-—-—-—-—-—-—- -
Set the dimensions as in =
the illustration on the right.
=2 =
Vi
<o
=1
S
120
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23 | 1. Click on ‘SheetMetal’ in '@Bnlid'ﬂorks l O~@--%-9- 8 E - sk. soidworks search
the CommandManager. = )
| ‘ Wy -2 -. L
2. Click on Base- Base-Flange/Tab ted-Hs i tched Benc Forming
Flange/Tab'. Tod | o -
= — QYW@ P-6o- M- BI-
N i +
7 N i
( | - o S _
B Partz ‘ ‘ - /
Tl |_.Iﬂ_| Lnrnkatinns
Tip! When the SheetMetal button is not visible in the CommandManager, click
on one of the tabs of the CommandManager. A list will appear and you can
turn SheetMetal on.
This is described extensively in Tutorial 4 (candlestick).
24 | Set the following features | || |7 2] & &) = #® part
in the PropertyManager:
1. The height of the part | ||+
is ‘20mm’. Direction 1 A
2. The thickness s ||||[7%] gind [¥]
‘1.5mm’. ot | 20.00mm ﬁ
3. The b,endmg radius is e vl
1 mm'.
. Sheet Metal Gauges A ’
4. Click on OK. I ]lise gatee Eablo
Sheet Metal Parameters b3 | _:
< | 1.50mm 2
[ Jreverse direction
?‘\ 1.00rarm * 3
| Bend Allowance 3 |
25 Next, we will create the '@snlidWo[ks i O-BF-H-=-9- 8 + Par.. '{%‘VSDIidWUrks Search

bended surface:

1.

Select the edge you
want to bend.

Click on ‘Edge Flange’
in the CommandMa-
nager.

e @ Extruded Cut

r% Edge Flange |+ Jog @ g'm

= [i]

F Miter Flan ¥, Sketched Bend | SO Forming @ Simple Hole | Iﬂ‘
Jlt Toal

& Hem 2 = £

Features | Skelch | SheetMetal [ Evaluale P o =
e e | Sheotien B QoM@ P M-E-

Base-Flange/Tab

W Partz
1+ |-£| Annotations
i+ El Equations
§E Material <not specified >
%> Front Flane
Q Top Plane
Q Right Plane
;_, Origing
8] sheet-Matall
1+ % Base-Flangel
i+ m Flat-Patterni

| PP
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26 | 1. Click at a random point | ||| 7 i8] & | @] B partz
to set the first plane. Edge-Flange L] »
2,3 Click on both other | || #
edges in order to make | ||[flange Paramieters &
planes there as well. @ [Fiz<i>
Edge<Z:=
4. Set the length of the |Edge<3> !
planes to ‘60mm’.
5. Click on OK. [¥] Use default radius
}\] ; -
e | 1.00mm 2
angle e _:J
[*, |90.00deq =
| Flange Length =
(Affoma ]
o | e0.00mm * 4
2@

27 | The shape of the planes is | || [(7 23 |&] »
determined by the sketch. | (% ;)
The sketches have to be | || part1
altered now. 1+ l_il Annotations

+ IE_I Equations
1. Click on the ‘+’ Symb0| 3= Material <not specified:
before ‘Edge Flange’ in %antp'ane
<x¢ Top Flane
the FeatureManager. 1\@ e 3
2. Three sketches will ap- L, orign
pear: click on the d g::tF::
sketch of one of the | | W@ cyerad @ & 1
outer planes. B (s
: . . E* (-) Sketchin
3. Click on Edit Sketch in E (3 Sket
the menu that appears. &) Edgefend! 2
w_& EdgeBend2
@ EdgeBend3 :
[+ Flat-Patterni 3

28 | Now, we can change the | | |7 || & & »
sketch. (T )
Select the relation ‘Vertical’ %Efnmt&tm
(look at the drawing on the | | & (&) Equations
nght) 3= Material <nat sperified

Q Front Plane
Push <Del> (delete) key ¥ Top Plane
on the keyboard. &> Right Plane
I_. Origin
g8 sheet-Metall
= by RacacFlannad
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29 Set the dimensions with
‘Smart Dimension’ like in

the illustration.

Click on ‘Exit Sketch’ in the
CommandManager.

@SnlldWorks b B

ﬁ-@-@- 8 & - sk.

\l_l\v Solidworks Search

o |\-O- r\J 4 B In
O-2-0- A Entiies Entites
1@ - * = .

& Mirror Entities

Display/D
::: Linear Sketch Pattern - Relatio
!-'I:| Move Entities x -

% Partl

# [A] Annotations
[ £] Equations

3= Material <nat specified:

%% Front Plane

% Top Plane

%} Right Plane

I_. Crigin

g8 sheet-Metall
[+ % Base-Flange1
5'5:-% Edge-Flangetl

[=F & v Sk ki

0@ Do - B

30 Repeat steps 27 to 29 for
the plane on the other
side. The end result will
look like the image on the
right.

31 Save the file as:
base.SLDPRT.
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Work plan

The next part we will make is the light stand. We will make two varieties
(configurations).

1. One version has a hole of @20 as a cable transit.

2. The other version has a larger hole (@55) and four smaller holes
(94.5) for mounting a wall socket.

The sheetmetal shape is the same for both configurations, so we will start
with those. Because all planes of this part are in an angled position, we can
not build it like we have built parts previously. Therefore, we will use
another method. W will draw the base flange and SolidWorks will calculate
the shape of the sheet in between.

/200

32 Open a new part.

Select the ‘Top Plane’, and
draw the sketch as in the
illustration.

If you have a problem with
this, look at steps 19 to 22.
You did exactly the same
thing there (only with oth-
er dimensions).
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33 | We will round the corners @snlmwﬂks i O~F-H-2-9- 8 & - sk. Q- Solidwarks Search

now. Click on ‘Sketch’ and
then Fillet in the Com-
mandManager.

\ -@ - I"J 5 —' Ei‘f @ _,l {i\. Mirror Entities

O--»- @ = é@'a_s T Loouerd offset 888 [inear Sketch Pattern | Display/D
[ LB | Entities Entities Entities CLL] | Relatio
&'I:| Maove Entities - o

‘:Z\'FE @D or- - E-

- -

that appears.

34 | 1. Change the radius to ‘1 | ||| [ ] 4 | &
mm’ in the Property- Sketch Fillet
Manager. ¢ RO
2. Click on the first corner Fillet Parameters A
in the sketch. ;)\ 1.00mrm B
oz
35 Click ‘Yes' in the message | [SotidWorks E

Ak least one segment being fileted has & midpaint or equal length relation. Geometry may hawve ko mowve ko satisfy this relation when the fillet is

9
\:‘) created, Do you want to continus?

36 Next, click on the second
corner. The message from
step 35 appears again.
Again, click ‘Yes'.

SIFBISIE |-

W R U

Fillet Parameters ~ wy

=1 I
1.00mm 2
?‘ [L]
Keep constrained
corners
[NE

37 | Click on ‘Exit Sketch’ in the
CommandManager.

@Snllderks i [ - -l H-=-9-8 > S '\I.l\'SDIidWDrks Search
E & N-O- r\J A I 3 L\ Mirror Entities

| Display/De

Smart Trim  Convert
Sketch | Dimension |3 ~ {;\ @ A o i Offzet ::: Linear Sketch Pattern |~ Relatior

Entites Entities Entitics

!-'I:| Move Entities
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38 | Click on the ‘Top Plane’ in | || [C7[2 ¢ & >
the FeatureManager. (w )
W Partz
-- Annatations
= Makerial <not specified =
<% Front Plane
Q\ Top Plane
% Right Plane
L. crigin
[ sketchi
39 | 1. Click on Reference | Works i O-F-H-2-9- 8 E - ea.. (- soldworks search ) 2
Geometry in the Com- 0#6 Revolved Boss Base g Revolved Cut LHH R [ wF
mandManager. . 3| Filet Linear 1 b
. wept Boss/Base | E | Pattern 4. Wral | Geometry
2. Click on ‘Plane’. [ Lofted Boss/Base . [E sk 8 "
h | SheetMetal | Evs 3, @ %% m ! %3 | Plans T
™, | Axis
w.\ L | coordina y?ﬁ 1
= # | Point
e Eﬂ] Mate Reference
rial <not specified= s
:Plane
Plane
5
40 | 1. Set a distance of | [[%|rF[I2] & || E® partz
740mm’ in the Proper- | |BSHFRTS
tyManager.
2. Click on OK. e

Top Plane

l:l Through Lines!Points
El Parallel Plane at Point
B
@ [740]

[Jreverse direction

I
el
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41 Click on Zoom to fit in the | | GflSelidWorks 4 O-F-FH-%-9- 8 E - par.. (L~ solidworks Search
View Toolbar. o#d Revolved Boss/Base - t I
Notice that a plane called Extruded
‘Planel’ is floating above || ™ A Lofedsossmase i B
::Zd;ketch you have just _F;eetureisli‘met_wl_smeﬂdetal [ Evatuate | Dimxpert | 8, O 5 M (B (P b M- B
: S EIR®E > _, k
'j-? ) .__55;‘?';;“"@
B Partz R
I+ |-£| Annatations
§E Material <nat specified:
% Front Plane
Q Top Plane
Q Right Plane:
;_, Origin
B sketcht
Q Planel
I g
Tip! We have seen before that you can draw a sketch on every plane in Solid-
Works. This is normally one of the planes Top, Front or Right, which are
always available, but it can also be a plane from your model.
If is also possible to make a sketch at a point, when no plane is available.
In such a case you can create a plane yourself (Plane). You can define it in
every spot and with every angle in relation to the standard planes.
This is what you have done in step 40. You have created an auxiliary plane
740mm above the Top Plane. Here we can draw our next sketch.
42 1. Make sure ‘Planel’ is mﬁnlidw.n[ks i D i Lf:‘ 4 H ~ v &) i ! E=] - Par... '%‘_'SolidWDrksSearch
still selected. If not, = )
. . & Revolved Boss/Base = I
click on it in the Fea-
tureManager éf;,uél::e =
’ L\ Lofted Boss/Base By Lot = ;
2. tCIg(;]k on View Orienta- _F;eatu_re_si:‘met_m .-|_S:1jlaeﬂ||etﬁ'l [ Evaluate | Dimiper | @ O 5 0@ F- - - BE-
' BFlRl¢la » =R
3. Click on Normal To. (T ) 2 BEEE
Wy partz & e
! |£| Annotations :
§E Material <not specified: H“"‘H-__,__h_ 88 8
% Front Plane ; T
Q Top Flane 1 H\3~..___
%% Right Plane — R
L oron w“““f-’:??ﬁf/
B Sketchi —%
<3y Planed + 1
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43

Now make exactly the
same sketch as you did be-
fore. The only difference is
that the height is now 20
mm instead of 65mm.

Follow steps 34 to 39 to do
So.

When the sketch is done, it
should look like the illustra-
tion on the right.

Notice that the big sketch
in gray is the first sketch
you created of the Top-
plane.

44

Click on ‘Exit Sketch’ in the
CommandManager to close
the sketch.

QsolidWorks { Fle Edt View Insert Toos Toobox Photolorks Window Hep |

& Mirror Entities
ama
288 |inear Sketch Pattern

B 2 (N-O-p-Ty Bk B g5
Exit Smart D E @ A Trim  Convert %
Dimension T e T T Entities  Entities E?‘nﬁﬁzts

® - o* = -

\'I:| Move Entities -

" Display/C
Relatic

-

etch | ShestiMetal | Evaluate | Dim¥pert |

||@I'§IIE [#l&]  >»|Plane]
~

/ A\

LT I u T

45

1. Click on ‘SheetMetal’ in
the CommandManager.

2. Click on ‘Lofted-Bend'.

ﬁsnlidwmks i D - Lf} - H - @ - @ - l - Par... '\f.l"SDIidWDrks Search

h L =2 T
Base-Flange/Tab Lofted-Ben ter Flange tched Bend ) Forming

Tool

5

QAW B D oo -

s imlelsl > 1

v
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46 Set the following features:

1. ‘Thickness’ of the ma-
terial is ‘1.5mm’.

2. The number of bend-
ing lines is ‘2'.

3. Select the upper sketch
on the right side.

4. Also select the lower

sketch on the right
side.
5. When the preview

looks OK, click on OK.

{i Lofted Bends ?

‘a5
Profiles A

-~

[E3} % Partz
s

O B sketchz
Fj__ Sketehi
(1)
g3
Thickness R

(2 || 1.50mm 1

Bend Line Control R4
(*) Mumber of bend lines 3

2 2

() Maximum deviation
=

47 The basic shape is ready
now. We need this shape
once more for the lamp-
shade. That is why we will
make a copy of this file at
this point and use it later.

Click on the arrow next to

@solidWorks p

E 2 N-@ - E _!Save |
Sketch  Smart | |saveas... '
Dimension g T f} <& - %ﬁl ave Al
o = _‘i e L

D - Lf-'f - |HH1! v sta... \.[%‘v Solidworks Search

Features | Sketch [ Sheethlstal | Evaluate | Dimkpett |

were working on has not
changed.

Save in the Toolbar and @ standerd |
click on ‘Save As...". & [i] Annotations s
48 | 1. Name the  copy: || Saveas A=)
‘shade.SLDPRT". Savein: | 3 Lamp E} O & £ -
2. IMPORTANT:  Check Mﬁ;‘-bt - base.SLOPRT
the option ‘Save as Dgcu;ﬁr:s “* flange-botkom, SLOPRT
copy’. =
L
3. Click on ‘Save'. Beakice
A new file has just been .
made (shade.SLDPRT). Cy/ 1 3
The name of the model we

ty Documents ‘
n File name: | shade.SLDPAT

~ # [

s

Save as type: | Part [*.prt" sldprt)

|z’ [ Cancel ]

Favorites
= Description:
h...li Save as copy
My Metiwark
Places 2
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49 Next, we will make a hole
for the cable feed.

1. Select the plane to
make a sketch.

2. Click on Normal To in
the menu that appears.

1

[t R
ME & &L &

2

50 First, draw a centerline
straight across the plane in
which we want to draw the

hole

1. Click on ‘Centerline’ in
the CommandManager.

2. For the first point, click
on the middle of the
lower edge of the
plane. Note that this is
not the origin. Zoom in
so you will get a close
view!

3. Next, click  about
100mm above the low-
er side of the plane.
Note that we must
draw a line that is ver-
tical on the plane (it
has an angle of 90 de-
grees to the lower line
and is NOT a vertical
line!). Pay attention to
the symbol that occurs
during the drawing ac-
tion: it tells you if you
have indeed a vertical
line in relation to the
base line.

4. Push the <Esc> key.
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51 Draw a circle. Make sure
the center of the circle is
on the centerline.

52 Add two dimensions like in
the illustration.

60

53 Create a Cut-Extrude from
this sketch. Set the depth
to Through All.
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54 | We will now make a||%|7|ElS (& » P
second configuration of | |(F w Q
this part. G Part2

) ) #-|A] Annotations
Click on the Configuration- & [£] Equations L
Manager tab. §E Material <not specified >
%} Front Plane

55 | The current configuration | ||| 7| % |4 &) | .
is called ‘Default’. Click = %PartZ Caonfiguration(s) I‘(
twice (slowly) on that e[ cable ]
name and change it to ‘Ca-
ble’. ;L

56 | 1. Right-click on the up- h@|:'@'||'rg|'§||i| J ]

per Ilnl\(/le in the Configu- %lpart P;-q_r_lg_(_ﬁartz)
ration anager. 1 Hidden Tree Items »
2. Click on ‘Add Configu- wi] | Add to Library
ration...’. Open Drawing
Tree Display 4
E Add Confiquration... —
| Document Properties, k
Edit Dimension Access
Appearance 4
57 1. Fill in the name of the Parkz -
configuration in the / )
PropertyManager: \,/
‘Socket'. ,L
2. Click on OK. |Conf|gurat|on name:
I Socket|
|DESCrIptID|k 1
:Comment:
I

58 | Return to the FeatureMa- h@ﬁ’ﬁﬂ%{%”} o

nager. /

| PartZ Configurationis) {Socks
{FB Cable [ Partz ]
@ Sockst [ Partz ]
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59 | The configuration ‘Socket' | | & [f7 12| & |&| »
is active now. In this confi- | |(F Y
guration we will suppress q‘@,partg (Sacket) '
the cable feed hole. & [A] Annatations

. . ] {il Equations
1. RIght_CIICk on the fea- 3= Material <not specified:
ture of the hole (Cut %> Front Plane
‘Extrudel’) in the £ Top Plane 2
FeatureManager. <§ Righk Plane
Crrigir]
2. Click on Suppress in ‘<\>‘Plaie & E s =
the menu that appears. g8 cheel @ G 1 &~
[+ ‘ﬂ. Lofted Bends1
 [[a] Extrude
1+ % FIat—Pati& 1

o]

60 Next we will make a hole
for the power socket.

Start again with a sketch
on the right plane. Draw a
centerline and draw a cir-
cle, like you did in steps 50
to 52.

61 |Set the dimensions as
shown in the drawing on
the right.
3
SolidWorks for VMBO en MBO 24

Tutorial 7: Garden Light




62

Now, we have to create
four mounting holes. First,
we draw a horizontal cen-
terline.

1.

Click on ‘Centerline’ in
the CommandManager.

Click on the midpoint
of the circle to set the
first point.

Click outside the circle
to get the second
point. NOTE that this is
not a horizontal line.
Therefore, you can
better draw under it at
an angle in order to
avoid any unwanted
relations.

Push the <Esc> key to
close the Centerline
command.

60

63

Select the centerline
you have just made.

Push the <CtrI> key
and select the lower
edge of the plane.

Click on ‘Parallel’ in the
PropertyManager.

Selected Entities

b

Edge<lx
Line4

| Existing Relations

L4

Add Relations

¥

|?| Calli ear3
| L endicular
|~ Parallel

| = | Equal

| Mnbinnc

-

[E=] % Part? (Socket)

ey

64

Draw a small circle, just
about the same size and
position as in the illustra-
tion on the right.

60
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65 Give the circle a dimension:
look at the illustration.

66 1. Select the small circle.

2. Push the <Ctrl> key
and select the vertical
centerline.

3. Open (when necessary)
the extended menu in
the CommandManager.

4. Click on ‘Mirror Enti-
ties'.

ﬁﬂnliderks i EI - Lf} b H - @ - M) - l v Sk '{%‘VSDIidWDrksSearch

E 0 \ M @ bt r\J i ' ﬂ‘f @ |£l Mirror Entities |
Sech

-

-

- - -

Smart i Trim  Convert ﬂ ooo k Display,/D
Dimension 0- 9 T @ T A Entities  Entities E;ﬁg 223 Linear Sketch Patter T | Relatio
] AR %0 Mave Entities 3

-

3

AR =89 paftz (Socket)

Selected Entities £

%Acm
ILinel

| Existing Relations ¥ |

Add Relations &

|§| Tangent
& | e

P

Lo a- al

Features | Sketch | Sheethetal | Evaluate | DimXpert | @O EEE P- br- s B
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67 | Select both circles AND the || giSolidWorks »  [) - (¥ - Eﬂ -2 -9 . B EE - sk. Q- Soldworks Search
horizontal centerline. E o N\N-O@- N o T 5 [\ virror Entics |
Click on ‘Mirror Entities’ in || fagth | praen 0 = 2~ @ - ﬁ, fim  Comvert et 352 LlnearSketd'lPaR o =i
the CommandManager BN o Y, B . R et 4 -
again. Now, you will have | [TFeaiies] sketon ["SREsiiEil| EValiai | e | W B (- - - B
four mounting holes. = =] - -
J m%uepu@
& Properties
wf S|
Selected Entities
é.ﬂcm
%ArcS
ILine4
| Existing Relations
Add Relations
|E| Symmetkric
|| i
| Options
68 |Make a Cut-Extrude from
this sketch. Set the depth
to Through All.
69 |The part is ready now, with
two configurations. Save
the file as stan-
dard.SLDPRT.
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Work plan

The next part will be the top plate. This part looks very much the same as
the flange-bottom plate, which we made first: only the dimensions are dif-
ferent.

For this reason, we will not make a new part. We will make a copy of the
first part and will adapt it instead.

70 |Find the part flange-
bottom.SLDPRT. It should
still be open.

1. Click on the arrow next
to Open in the Toolbar.

2. Click on ‘Browse Open
Documents’.

AsolidWorks L O-2 *g]: J - B =+ fa.. (v Soidworks Search
e @ W dirb (@ wep

Extruded '.g Swept Boss/Base — ERet ;‘;T::r:j @ Draft e Dome:

BossfBase | Browise Qpen Documents
' 5 Lofted Boss/Base : B | ‘i = = a Shell @ Mirrar

. Features !__smm J_Sheeﬂ-!etal} Evaluate | DimXpert | 2 S W E- - - - B

SEIES

&
o Revolved Boss/Base |
Browse Recent Documents

71 |Select the file ‘flange-
bottom.SLDPRT" in  the
menu that appears.

terial <not specified > | ! |
- ™

int Plane
1 Plane
ht Plane
gin

nel " )
zet-Metall
ted Bends

rudel L

rudez '“-x\_f_{_____

t-Fatternl *b*
5
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72 |Are you sure you have al-
ready saved the changes in
this model? Just to be sure,
do it now by clicking Save

in the Toolbar.

QEiselidWorks p [~ % - -5 - -

- ! E > fla... '%_VSDHEIWDFIG Search
@ ::g @ Rib |I£i Wrap
Fillet Linear @ Draft 6 Dome

Pattern
i Shell @, Mirrar

o?d Revolved Boss/Baze 2ty L‘ij Revolved Cut
@ 7
Extruded '.ﬁ Swept Boss/Base Extrilfled Hole [[&

Boss/Base Cut Wizard —,
e L\ Lofted Boss/Base

Swept Cut

Features [ Skefch | SheetMetal | Evalate | DimXperi |
Y=Y
(T

% flange-baottom

Lofted Cut = -
QS W@ B oo - -

=

tions, and now we are making a copy. Why?

A configuration is especially useful for parts that are mainly the same AN

73 |Make a copy now: Q@selidWorks p [ - (¥ |*1 B &l - fe. (L~ Soidworks Search
1. Click on the arrow next & Revolved Boss/Base bl seve kot @& 8 dire @ we
to Save in the Toolbar. Extruded (2 Swept Boss/Base e ;‘;ﬁrn & oraft @ Dome
B =
. . ) esfias L\ Lofted Boss/Base - - i Shell @, Mirrar
2. Click on ‘Save As...". Features [ ST S T e o]
res valua imXpe ™ A G . - [
— QaAYmE-F-or- - B
Y EAED 2
T Flamnahabram -
74 1. Change the name of
the file to ‘flange- : Save s | 9 Lamp ~o 2 e m
top.SLDPRT". T 3 -
Wi Regert “ base,SLDPRT
2. Click on ‘Save'. i “+ flange-hottom, SLDPRT
o standard. SLOPRT
You have renamed the file i
now and we will continue .
- esktop
to work in it.
iy Diocuments 1
ﬂf File name: iflange-top.SLDF’HT’ -!;E Save Z]
Favarites it |E[prtsl_d|:;t] |l’f ’ Eea) ]
= Drescription:
"“j} [[]5ave as copy
Fdp Metwark
Flaces
Tip! Configuration of Copy? While making the standard we used two configura-

D

must stay that way. The standard is a good example. Should you decide to
change the height, it must be done in both parts. A configuration is a very

convenient way to do this.

The upper- and lower flange have no relation to each other. That is why
is more convenient to make separate files by copying the first one.

it
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75

Click somewhere on the
plate. You will see the di-
mensions appear.

Ky (el -3 ED ~
(7

% flange-top

[+ El Annotations

[ |£| Lights, Cameras and Scene
3= Material <not specified>
<5 Fronk Plane
@ Top Plane
@ Right: Plane
I_. Origin

([ Extrudet

] @ Extrudez

76

Click on the smallest di-
mension (@170). A small
menu appears. Change the
size to ‘22mm’ and push
the <Enter> key.

£y =R »
(T )

% flange-top
i+ [A] Annatations
[+ {£| Lights, Cameras and Scene

#= Material <nat specified>
%5 Frant Plane
@ Top Plane
Q Right Plane
I_. Qrigin
# B Extrudel
[+ @ Extrudez

77

Similarly, change the size
from 280 to 90mm.

Click somewhere beside the
model to end the com-
mand.

Y (N EY >
(T )

A

% & flange-top

Annotations

Lights, Cameras and Scene

3= Material <not specified:
\<§ Front Plane é
% Top Plane
% Right Plane
I_. Qrigin
@ Extrudel
@ @ Extrudez

78

In the FeatureManager you
will see a red ‘X’ next to the
last feature: this means an
error has occurred.

Move the cursor to the fea-
ture. You will see a short
explanation of the error.

In this case it says: “The
intended cut does not inter-
sect the model.”

Why? By changing the size
of the ring, the six mount-
ing holes are now outside
the perimeter of the ring
and are therefore useless.

KX (el 3EY 2
T

W, @ flange-top
i+ EI Annotations
=] |£| Lights, Cameras and Scens
3= Material <not specified>
<5 Front Plane
Q Top Plane
& Right Plane
I_. Crigin
=] Extrudel

@ Extrudez
The intended cut does not intersect the
midel. Please check the sketch and
direction,

3

SolidWorks for VMBO en MBO
Tutorial 7: Garden Light

30




79 1. Click on the ‘+' symbol
before the hole feature
(‘Extrude2’) in the Fea-

tureManager.

2. Click on the sketch that
appears.

In the model you can see
the holes now, which are
very clearly outside the

% R[S 2
."?

5>

T @ flange-top
+ | A Annatations
* .ﬂ Lights, Cameras and Scene
3= Material <not specified:
% Frant Plane

1 > Top Plane

\<§\ Right Plane

Crigin
Bl Extrudel
¥ @) @ Extrudez

L)

flange. = Sketchtz - >

Tip! Sooner or later you will receive errors in SolidWorks. Every change you
make will mean that SolidWorks recalculates the entire model and looks to
see if everything is still ‘logical’. If not, an error occurs. What can go wrong?
You have just seen an example: by changing the size of the ring, the holes
‘drop out’. This is something that SolidWorks ‘does not understand’.
Another very frequent problem involves making a sketch on a plane in a
feature and then discarding the feature afterwards. SolidWorks will not
know on which plane the sketch should be positioned. There are a number
of other reasons why errors occur, as you most likely can imagine.
When you see an error, try to solve the problem. Your first reaction may be:
‘I better draw this part again,” but it saves you a lot of time if you become
smarter at solving problems and deleting errors.
In the FeatureManager you can always see exactly where the problem is. In
step 79 you can see this too: marked with a red x and red text. You can
easily see in which feature or sketch the error is.

80 |Change the size from || % [C7 /12| & » _
120mm to 30mm. w ) 3 ¢
. Lo Wy Flange-top &gy ” 5

You can do this by clicking ||| . (i annststions y

on the dimension and filling i || Lights, Cameras and Scene B /

in the new value OR by \§E Material <not specified:> Jﬂ.:"r;cz: .

dragging the blue sphere at & Front Plane =

the end of the ruler (set to %Epplm -

» Right Flane .
120 mm) L. crigin
+ @ Extrudel
= @ Extrudez
B (- Sketch2
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81 |Also, change the hole sizes
from @8 to @6.5mm.

Y el ED :
(7 )

% flange-top
i+ A | Annotations
[+ |_£| Lights, Cameras and Scene
$= Material <not specified:
% Frant Plane
% Top Plane
% Right Plane
I_. origin
[+ @ Extrudel
= @ Extrudez
B (4 sketche

82 |The model has now been
changed, and the error has

disappeared from the Fea-
tureManager.

Save the file. Use the Save
command in the standard
Toolbar.

@SnlidWorks i D * L,‘? - ﬁ - @ - M) - l voofla. 'Q‘SDIidWDrksSearch

6?6 Revolved Boss/Base t_ﬂ Revolved Cut @ ggg @ Rib
] s (@] g
Extruded \ﬁ Swept Boss Base Extruded Hole Swept Cut

Boss/Base Cut Wizard —.
Lofted Cut

|Il:1 Wrap
Fillet Linear % Draft B o
Pattern ra ome |

E Shell @, Mirrar
QASBE-B-oo- B-H-

B Lofted Boss/Baze
Features | Skefch | ShestMetal | Evaluate | DimXpert |

KXl ED »
(T b

) flange-top

- -

i+ LA | Annokations

<.
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Work plan

All parts of the base of the garden light are ready. We can now make an as-
sembly of them.

Because all parts have their midpoint at the origin, we can use the Front
and Right planes for mating a lot of the parts. By combining these planes

for all of the parts, their positions are already determined. We only have to
set the height.

83 |Open a new assembly.
84 |First, we must choose the |ﬁ =Y
part ‘flange-bottom’. This is Spea
probably not open at this o % 4a
point. Therefore, click on
‘Browse...' |Message ¥
Part/Assembly to Insert &
Cpen documents:
% base
% flange-top
% standard
Fl
]
85 |1. Select the file ‘flange- Open %]
bottom.SLDPRT". D Look | 2 Lame ¥ 2 > @ Ao
My R - base.SLDPRT
2. Click on ‘Open’. Doumerss | FnGe-EoHom SIERRE
2o : Flange-top.SLOPRT s
w standard SLOPRT ’k 1 / ot
Desktop @
=7
My Documents
* File name: |llangErhnttnm SLOPRT Iv‘*upan ] lEu:hg;Aratmns i |
Eavarie Files of type: !F'art * prt% sldpr) |v I Cancel ] Display States (inked)
= Description:  <Mone> | !v]
.:ﬁ Lightweight [[1 Do not load hidden companernts
My Metwork
Places
86 |Do NOT click randomly to ERISN

place the part, but click on
OK in the PropertyManager.
The part will be placed ex-
actly on the origin.

Message ¥

Part/Assembly to Insert -

Qpen documents:
% base

% flange-bottom
% flange-top

% skandard
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87 |Click on ‘Insert Compo- QEiSolidWorks i O-F-H-2-9- 8 & - as.. Q~5odworks search
nents’ in the CommandMa- =
2 g E: & > % of
nager to place the next part Insert Mate Linear Smart Move Show Aszembly Reference New
in the assembly. . | Componen, Compon Easbirirs Compenent Hidden Features Geomeflry Motian
1 - - - Components - - Study
Assemble | Layout vaamiuﬁ'mﬁmm],% NS W@ T - - -
(g J
88 |Add the file ‘base.SLDPRT’
twice. Put these parts at a
random position in the
drawing.
89 We will add mates now. @sﬂllﬂwo[ks i [~ B2 -8- 8 E - oas. 'Q%"SolidWDrksSearch
Click on ‘Mate’ in the Com- e Et & Fo W 4
dm Insert Linear St Maove o fszembly Reference N .
man anager- . Components Compon Fasnh-lear:ers Component Hidj;n Features Geometry Mohh;n
- - - Components - - Study
AssTﬂe! Layout | Eua';h&ie10ﬁ5neﬁfm}dx]“% 0 RS BB (P G- - B -
B |7 1R
(T~ | (\
6 feepral (MieFalkoTiafanlb Micnlas
90 |Because all parts are built B nssemt (Default<Default_Di.,

around the origin, we can
use the Front and Right
planes to set the mates.

You can select these planes
in the FeatureManager,
which is shown next to the
model.

1. Open the FeatureMa-
nager.

2. Select ‘Front Plane’
from the assembly.

3. Click on the ‘+' symbol
in front of part
‘base<1>'.

4. Select the ‘Front Plane’
from ‘base<1>'.

m

L]
* 5
j% Mates || & anahysis

Mate Selections

Frant Plane
|%| Front Flane@base-1@a:

Standard Mates

| Coincident

|\T| Parallel

|I| Perpendicular

El
El
a4

l EHA] Annotations
@ Fraont Plane* 2

1& Top Plane
{ Right Plane

[ I—» o] igin3
I:?ml’lange—bnttnm <1
D (-) base<l>

EA] annotations

B E‘ Equations \
g— Material <not spe |f|e ;
Q Front Plane +

I @ Top Plane |

I @ Right Plane

Qrigin

[ Sheet-Metall

% Base-Flangel

B ‘E? Edge-Flangel

BT Flat-Patternt

E'% (-1 base<2>

Mates
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SolidWorks chooses the
mate ‘Coincident’ automati-
cally

5. Click on OK.

91 |Repeat step 90, but use the
‘Right Plane’ from the as-
sembly and from
‘base<1>’.

E"@ Asseml (Default<Defaul_Di...

Mate Selections

@ RiaﬂEﬁane
|@| Right Plane@base-1@as

Standard Mates

A

@| Coincident

|§| Parallel

|I| Perpendicular

!E Annotations
I Q Front Plane
[ ‘<§ Top Plane
(=392 pight Plane * 1
I L rigin
E% {f} flange-bottom <1 =
EI'% (-1base<1>

' |§_:| Mates in Asserl

B {&] Annotations

E‘.r |_\£—| Equations

I gE Material <not spedfie. .,

[ :<% Front Plane

[ ﬁ Top Plane

| Q Right Plane

;-» Origin
| ﬁ Sheet-Metall

‘base <2>':

1. Close the ‘base<1>’
command tree, or else
the list will be very
long. Click on the minus
symbol in front of
‘base<1>",

2. Open the command
tree from ‘base<2>’.
Click on the '+’ symbol
in front of ‘base<2>’.

3. Select the ‘Front Plane’
from the assembly.

4. Select the ‘Front Plane’
from ‘base<2>’.

The part now has to be
turned around:

5. Click on anti-aligned in
the PropertyManager.

6. Click on OK.

‘\ T % Base-Flangel
E] Ei % Edae-Flange1
Ll B @ Flat-Patternl
E E\% (-)base =<2
|ﬁ| @ﬁ' Mates
92 We will do the same with E'@ Asseml (Default<Default_Di,..

Standard Mates

A

@ Coincident

|\T| Farallel
|I| Perpendicular

. Tanoer

]
IMate alignm

G| [Fa)

[A] Annotations
[ Q Fronk Plane

W

)

T Top Plane

|~ Right Plane

I ;—» igini

M flange-bottom<1 >
{-1base<l=

E%ba 2

¥ Ty M@ in Asseml
Ei |A| Annokations
[E23 [E Equations
[ §E Material <
I Q Fronk Plane

:<% Top Plane
7+ Right Plane
Origin

[ Sheet-Metall
E % Base-Flangel
EI% Edge-Flange1
m Flat-Patternl

@ﬁ' Mates

.,.,
_,
(o)
3
=
. {

o

3

@

F -~ D S ——

Py
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93 Next, mate the nght @ |§||%] E"@ Assemnl (Defaul<Default_Di...
p|anes: i e -'EI Annatations
) \ Front Plane
1. Select the ‘Right Plane’ 2% Tap Plane
from the assembly. 43* Right Plane<— 1
M Orlgln
2. Select the ‘nght Plane’ Mate‘ﬁelettmns D Q& {F1 flange-bottom<1 3
from ‘base<2>". (-)base<1>
Right Flane@base-2@fs] EI % () base <2
3. Click on OK. l%| Right Plane B B8] mates in assemt
L_'.l {&] snnctations
Standard Mates ] [EI Equations
C| caincident [ '35 Material <not specifie, .
= I ﬁ Fronk Plane
|\\ | Parallel [ ﬁ Top Plane
= 2 Right Pl
|£| Perpendicular Oﬁgin 2
o T 89 sheet-Metalt
e g B Bl Biase-Flange1
; . 3 E'"% Edge-Flangel
£ i BT Flat-Patternt
|g| : e mates
94 Next, we have to mate the |ﬁ | (=] @ Assem] (Default<Default_Di...
parts to place them at the E-A] annotations
same height: NG Front Plane
9 ¥ X 9 \<§\ Top Plane
1. Click on Multiple Mate (S rotes [ @ s 2 Right Plane
Mode in the Property- % Grian
s =2} (F) flange-bottom <1 =
Manager_ ate Selections = % () base 1>
& m 5%
2. Select the top from the [ stz Rangatita| i ?base‘?}
O Mates in Asseml
bottom plate. 1 & Annotations
[E2} IE Equations
§— Material <not specifie. ..
@ Front Plane
[ create mulki-mate folder \<§ Top Plane
{ Right Pl
Link dimensions Ig. ] ane
Drigin
Standard Mates = H@ Shest-Metall
— E:] % EBase-Flangel
|£| Coincident i & B Edgs-Flangst
~N 4 | =5 Flat-patternt
|\ |Parallel T
T
95 |Rotate the model and zoom | ||| | @, B nssemi (Default<Defaul:_Di.
in. Coincident?
1,2 Select an edge from the ||| #. 1
bottom of ‘base<1>’
and ‘base<2>'.
Click OK Mate Selections
ok on OK B Wrmscoermerio]
4. Click OK again to close G e —
the Mate command. IEdge<2>@base 2
[Jcreate multi-mate folder
Link dimensions
]
#
Standard Mates R e e
.
m Crincidank : —
SolidWorks for VMBO en MBO 36

Tutorial 7: Garden Light




96 |These three parts are now
fixed.
97 |We will add the standard to || @glSolidWorks I O-F-H-2-9-. 8 E - as. (I~5didworks search
the assembly too. T i
2 g B (> % of
Click on ‘Insert Compo— Corf':;soergnts s Coﬁ'hnpeoanr T ConTS:sent SQSW Ezsai:nrbelg Péit:enl:linh'c; ew
) f "' Faste Hi Mot
nents’ in the CommandMa- : ’ ik e o b
nager. I Assembl Evaliale | Dffice PIOGUEEs | = 5 ot & = . P
g sslieimymﬁf | | l"%':{,ﬁﬁ@'@"ﬁf'#ﬁ'@'
olledi=y 2
(T~ ) e
TP Assemt (Default<Default_Displas /
w0 |81 Annakatinne
98 |When the part stan- SEE ’

dard.SLDPRT is still open,
you can see it in the list in
the PropertyManager.

1. Click on the part called
standard.SLDPRT.

2. Putit at a random posi-
tion in the model.

If you closed the file before,
find it by using ‘Browse...".

ri"'" Insert Compone... ¥ ¢

« ¥ 4=

| Message ¥

he

Part/Assembly to Insert =

Open documents:

% base
% flange-top
% standard

Browse. ..

| Thumbnail Preview

%

b

Dptions

| PP |

Start command when
creating new assembly

Graphics preview

B
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99 |From this part we have
made two configurations:
‘Cable’ and ‘Socket’. Most
likely you have used the
configuration ‘Socket’ in
step 98 (the one with the
big hole and four small
holes). We have to put in
the other configuration as
well.

1. Click on ‘Insert Com-
ponents’ in the Com-
mandManager again.

2. Click on ‘Browse..." in
the PropertyManager.

3. Select the file ‘stan-
dard.SLDPRT' in the
menu that appears.

4. Select the configura-
tion ‘Cable’.

5. Click on ‘Open’.

Cpen

e/d

L Look in: | 3 Lamp v? v il -
L‘g‘ [ - base.sLoPRT
Bdgci;ﬁ]?; “* flange-bottom. SLDPRT
s + flange-top,SLOPRT
F; standard SLDRRT
Desktop ‘ 3
My Documents
* File name: | standard SLOFRT ] LE
Eaverites Files of types | Part [* prt* sidpit] ™ Pl
= Description:  <None>
"‘3 Lightweight
by Metwork,
Places

Thumbnail

Preview is not available.

_I_Zznr_'vf_lgurah‘ —
| Cable v|
Display States (linked) —
[ [ae]

[1 Do not load hidden companents

100 |Put this part in the assem-

bly as well.
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101

Add mates in exactly the
same way as you did be-

On the right you see the
result.

fore. Follow steps 89 to 96.

102

Finally, the flange-top must
be added. For this you
create mates using the
Front and Right planes.

103

Save the assembly as stan-
dard-complete.SLDASM.

Work plan

We will get started with the lamp shade. We will create the base plate first.
As you can see in the illustration it looks a lot like the upper plate of the
base of the light. Therefore, we can make a copy of this part and change it.

SolidWorks for VMBO en MBO
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104 Open the file ‘flange—top’_ WSnliderks i D - Lfv" - H * 1 ! |E| » fla... %‘_'SolidWDrks Search
Are you sure you have &/ Revolved Boss/Base i = :_S_ave .dCut & e oy rb (@ wrap
saved all changes? Just to - 3] Save As... Filet Linear

. . ) Extruded (3 Swept Boss/Base Extrud ———— - ut Pt @ Draft e Dome
be sure, click on ‘Save’ in Boss/Base it cut| @GP | Save Al s o -

. o oss/Base U , - el 24 Mirrer
the TOOIbar fIrSt' Featu Sketch Sheetietal | Evaluate | D i ﬂ = =
Let's make a copy now: — J__ — l | ] eevad 3-8
' pAlERlED 2
1. Click on the arrow next |||(¥
to ‘Save'. § flange-top > o

2. Click on ‘Save As...".

105 |When this message ap- SolidWorks 2007

pears, click on OK. G Solidworks) Tutorial 7 Tuinlantaarmibovenplaat. SLOPRT is being referenced by
other open documents, "Save As" will replace these references with the new name, Check "Save
&s Copy" in the "Save As" dialog if you wish to maintain existing references,
0K Cancel
[Joon't ask me again
106 |1. Rename the file as Save As 2l
shade-bottom’. _ Savein| £ Lamp Vo ® e m
2. IMPORTANT: check Mﬁ; : [ * base.sL0PRT '
. eceh
the option ‘Save as Das o *+ Hange-battom SLOPRT
) v ¢ flange-top. SLDPRT
copy- P | standard,SLOPRT
3. Click on ‘Save'. .
esklop

Y

My Diocuments

N File name: |shade-b0tt0m.SLDF'F|T V£ Save T]
Favorites Save as lype: | Part [*.prt." sldprt] ZJ' ’ Cancel ]
s Descriphion:
,.)l Save as copy
Py Metwork
Flaces

2
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Tip!

What does the option ‘Save as copy’ mean? The file ‘flange-top’ is used in
the assembly that we previously. If you would change the name of this part
with ‘Save As..." the name in the assembly would also change. In this case,
we do not want that to happen because it would mean that the ‘flange-top’
in the assembly would be replaced by the part we just made named ‘shade-
bottom’.

By using ‘Save as copy’ the assembly stays the same. The new file has ab-
solutely nothing to do with it.

Tip!

If this seems too complicated for you, you can also use the Windows Ex-
plorer to copy the file and rename it. To do so, however, you have to close
the file in SolidWorks first.

Pay attention: NEVER rename a part that is used in an assembly in Windows
Explorer. The assembly will not be able to find this part again and you will
get multiple, unsolvable errors.

107 |The file ‘shade-bottom’ has
been made but has not
been opened yet. Do this
now before you continue!

Look in: | 3 Lamp L€ W = e b [¥] Thurmbrai

&

base.SLOPRT { o ] \
My Recent i

4 3 = )
(Brrr + Flange-bottom.SLDPRT \Lf//

: flange-top.SLOPRT

9 shade-hattom, SLOPRT + 1

standard, SLOPRT

Desktop + skandard-complete. SLDASM
My Documents
* O i< botion SLDPRT vl E] Configurations
— — : = Default v

s Fles of ype: | Soldworks Flles (st " sldasr; *sidd] [ | R

Description; ~ <None>

My Metwork
i [ Quick view

108 |1. Click on the '+’ symbol
in front of the first fea-
ture (‘Extrudel).

3. Select Edit Sketch in
the menu.

Rotate the sketch with
Normal To.

2. Right-click on ‘Sketchl’.

SEE® >
F

% shade-bottam

+ ‘il Annotations

[+ .ﬂ Lights, Cameras and Scene
§E Material <ot specified: 3

@ rorik Plane

@ op Plane
» Right Plare =]
Crigin [
Extrudel &1 J'

B Sketch
- [[@] Extrudez ‘ 2

SolidWorks for VMBO en MBO
Tutorial 7: Garden Light

41




109 |Click on the outer circle of
the sketch and push the

<Del> (delete) key.

290

QCD)%
4

110 |Click ‘Yes' in the message

that appears.

e

Sketcher Confirm Delete

ciated dimensions or has been referenced
ketch. Do you want ko delete it anwway?

This item has a:
outside tha

111 |Click on Polygon in the

CommandManager.

@SnlidWorks I D x L_‘E-" - ﬁ Al R &) bt l e '&'SolidWorksSearch

Set the number of sides
to ‘6.

112 |1.

2. Make sure the option
‘Inscribed circle’ is se-
lected.

Click on the origin.

4. Click beside the origin,
horizontally to the ori-
gin. The distance does
not matter.

E o \ -@ - I'\J * i ﬂ‘f @ il JEL Mirror Entities

Exit Smart Trim  Convert gom = Display/De
Sketch | Dimension 9_' S:a M ‘9 M A Entites Entities Elo'nfiriszits aan Linear Sketch Pattern Relatior
= | = || N-o* = = g Move Entities - =
Fe-ami Sketi etal | Evaluate | DimXpert | QoS M @B (P - - B
Ky ERNED >
(7 /\
BR chadahinkam

e ]

% |ﬁ ||% || $- ||@] E shade-batta /—
i Polygon

o

Options R

[IFar constr:ction
1 4
Paramet‘ = R
@ =
Inscribed circle
mscribed civcle

Good 2 =

(o [0 =)

€ | 128.72351194 =) B

R e ot
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113 |Set the size of the inside
circle with Smart Dimen-

sion.

1. Click on ‘Smart Dimen-
sion’ in the Command-
Manager.

Set the dimension.

4. Change the value to
120mm’.

5. Click on OK.

H =-8- 8 E- s

\.lv Solidworks Search

Bl solidWorks » J -

"i\. Mirror Entities

\,'n Move Entities

Trim  Convert oom Display,C
- .{;} x @ o A Entities Entities  O17set 233 Linear Sketch Pattern - Relatia

e -

2. Click on the inner circle.

B, W@ Do -E-

A

Walue || Leaders Other

> m.ai‘f.' / TR
120 L"jﬂ

| Favorites ¥ |
Tolerance/Precision #
1.5[')::: | Mone |:.
’“‘“E‘: | .12 {Document) lv_i
Primary Yalue R
[ De@sketchi
126.73351194mm :_: : 0 g

114 |The sketch is now done.

msmmwms i D-

- -9- 08 E- s

'\f%‘v Solidwarks Search

Click on ‘Exit Sketch’ in the N~ r‘-J =% M = S\ Mirror Entities _
CommandManager. O-D-@ - A im0t ofet 322 lnear SketchPattern - | PV
Entities ..
1@ _'] - % = - !-'I:| Move Entities > -
Sketch : Evaluate XA = = -
. c_liﬂmﬁﬁi | DimXpert | @-w@ jvljl_\"v o~ @v
% |ﬁ ||,t% " $‘ || %] B % shade-bottom
- Dimension // \\
P
115 |At this point, an error oc- &0 What's Wrong =&
curs! Type | Feature | Preview | Helpl Descripkion |
Why’) & Warning e Sketch2 Could nok find Face or plane,

You have just changed the
first feature from this part
(the plate). In this part
there were six mounting
holes. By changing the first
feature, SolidWorks does
not know in which plane
the sketch of the holes was
drawn.

Click on ‘Close’.

Show errors Show warnings

Display What's Wong during rebuild Close

Help
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116 |We are going to determine ||| (7| & & »
a new plane, on which the (T D)
sketch of the holes has to @ A shade-tottom
be p|aced_ [+ IE Annokations
+ |;£| Lights, Cameras and Scene
Right-click on the sketch of - 3= Material <nat specified:
the six holes. G Front Flane 1
& Top Plane
Select Edit Sketch Plane in 48 Right Plane =
the menu that appears. -~y Origin = & la
1[5 Extrudel & G, _4;
=@ & Extrudez
en i‘-ﬁSRﬁféﬁé‘
117 | 1. Click somewhere on KEEYE B'® shade-bottom
the top plane of the & sketch Plane -.
model. ) '
2. Click on OK in the Pro- ﬁm
pertyManager. (A
118 | The error has disappeared,
and the part is ready.
Save the file by using the
Save button in the Toolbar. = =
e
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Work plan

We will start drawing the side wall of the shade now. The construction is
identical to the standard. This part must also be made with the Lofted-Bend
command. To save us a lot of work we will use a copy of the standard and
change this to fit our needs.

We have to remove a few items from that file, however, such as the holes
we made at the bottom and the configurations. After that we can resize the
part and open the sidewalls.

119 | Open the file
shade.SLDPRT. This file is
saved in step 47.

@SBHIIWOIKS i D o x m e ) B ]~ sh... %‘SolidWorksSearch

& Revolved Boss/Base vo: [0 Revolved Cut & i o Rib (@l wrap
H ! GLL &l

Extruded '.";’: Swept Boss/Base Extruded Hole ﬂa Swept Cut et tihear @ Draft H Dome
— = Pattern =
Boss/Base - Cut Wizard —.

£\ Lofted Boss/Base Lofted Cut - - @ Shell @, Mirrar
Features | Sketch Sheetietal | Evaluate | DimXpert = Th ut O P s =
[ | ] L e = e =

KYE e -
(T
% shade

I+ {il Annatations
e |£_| Equations
3= Material <not specified:
< Front Plane
Q Top Plane
& Right: Plane
I_. Origin
Q Planel
Sheet-Metall
+ ;% Lofted Bends1
=l @ Flat-Patternl

Py

SolidWorks for VMBO en MBO
Tutorial 7: Garden Light

45




120 | We have to change a
number of dimensions in
the model.

1. Zoom in at the top of
the model.

2. Click at a random
point.

3. Click on the size of
20mm and change it to
90mm.

121 | 1. Zoom in at the bottom
of the model.

2. Click on the model
again.

3. Click on the size of
65mm and change this
to 60mm.

SolidWorks for VMBO en MBO
Tutorial 7: Garden Light

46




122 | 1. Zoom out, in order to
get a clear view at the
whole model.

2. Click on the model.

3. Click on the dimension
740mm, which indi-
cates the height.
Change it to 200mm.

123 | We will now make the
openings in the sidewalls.

1. Select one of the side-
walls.

2. Click on ‘Sketch’ in the
CommandManager.

3. Open the sketch.

@ﬁnlidwmks i D - L_‘? - ﬁ - d:g - M) - l v 8 '\E%‘VSDIidWDrksSearch

Bl o \-O-N-BE % B 5 A
ek martra:i RO -A L ‘éﬁ;\;jzrst Offeet £33 Linear Sketch Patts | Disy
. ) —.\I s . - Entitia: ,.u tove Entities

% (7]
(7
% shade
= E Annokations
e ril Equations
3= Material <not specifieds
& Front Plane
. \<§\ Top Plane
Q Right Flane
I_. rigin
& Flanel

- HE] shest-Metall

[

QONEE P - - B

124 | Click on ‘Offset Entities’ in
the CommandManager.

WlﬂidWG[ks i D = L,'? - ﬁ - ltg - M) - l A '\[%"SolidWDrksSearch

Sketch ["Shestlietal | Evaluate | Dimpert |
SOESE |

E & NG - 2 | 3 L\ Mirror Entities &
Seeteh | Dimerson |~ 2~ @ - A\ e Evpns | Offst B Lnear Sctchpatien - PRSI
- - ﬁ -k - - fovet -

: ” W@ Do - B

-
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the CommandManager.

QsolidWorks p [ -

125 | 1. Set the distance for the | |7 || ] & | &)
offset to "15mm’. _Offset Entities
2. Click on the option
‘Reverse’ (when neces- Parame o
sary), in order to show & | 15.00m * 1
the yellow line at the ’ o
inside of the plane. e
3. Click on OK. ‘ ceey
[CEi-dire i0n2
Make bas
Cons
Cap ends
Arc
Line
126 | 1. Click on Sketch Fillet in H-=-2-8 R '\'.AVSDIidWorksSearch

E g NG - 2E | 3 I\ wirror Entities ak
2. Set the radius to ‘5mm’ || |25 Dii”;ﬁ;ﬁ,MD -0 A i, Diee Offset § Lnear SetchPatiem | g
in the PropertyManag- 1 TS m Move Entities 2 .
et AASHE- F- o - H-
3-6.Click on the four cor- D| HE]H}][_] B A
ners of the sketch.
7. Click on OK.
Ers i
A [som o 1S
i
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127

Make a Cut-Extrude from
this sketch. Set the depth
to Through All.

Repeat steps 123 to 126 in
the two other planes of the
model.

This part of the shade is
ready now.

Save the file.

Work plan

Although not all parts of the shade are ready yet, we are ready to make the
assembly because we can create the rest of the parts in the assembly itself

more easily.

128

Open a new assembly.

Add the flange-bottom file
first. Do not put it at a
random position, but by
clicking OK, the part will be
positioned directly at the
origin.

Part/Assembly to Insert

Open documents:

% shade

% shade-boktam

1

Erowse...

[Nawa™

129

Add the part
shade.SLDPRT twice. Put
these in random positions.
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130 | Add mates by using the
Front and Right planes.
You have done this before

in steps 87 to 93.

the FeatureManager. In
this plane you will make a
first sketch of the strip.

131 | Save the assembly as:

shade-complete.

Work plan At the top of the hood a metal strip has to be welded in. The problem is,
that the size and the angled ends of the strip are very hard to calculate or
determine. For this reason we will create the strip directly in the assembly.

132 | 1. Click on the arrow un- @smmwﬁks Works p O+ --5%-9- 8 E - . Q- solidworks search
derneath ‘Insert Com- =3 ;
1 @ = ‘<‘>+ b
ponentS in the Com- %ée Li:erar Sn%t Move SE%N Assemblv Reference .
mandManager_ . | Components Compon... Easbirirs Compenent Hidden Features Geomeflry Motian
. [ 1 - - Components - - Study
2. Click on ‘New Part'. Assemble _g_ lIL‘Inser;Cfmponents Office Products QOEWE F- 60 - BEi-
g ] e Parl
|w _E'@_._New Assembl.k
T | Copy with Mat
@ shade-cong i o
® |_£| Annotations |
% Front Plane ‘
133 | Click on the ‘Front Plane’ in ||| |7 |2 | k| »

'.( W - g
@ shade-complete ult =Def 4\:
El Annotations
\<§\ Front Plane
\<§\ Top Plane %‘n
Q Right Plane S
I_, rigin
% {F} shade-botkom <1 =
% shade<1>
= % shade<2>
@ Mates in Asseml
[ A1 Annotations

Tip!

You are modeling ‘in-context’ now: you are creating a part, which will be co-
lored blue, while the assembly is transparent. You cannot change the as-
sembly, but you can use it to add relations.
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134 | Rotate the model so you

get a clear view at the
sketch.

1. Open the rotate menu.

2. Click on Normal To.

WSnlidWorks i D - L_f} - Ll TR &; o ! =]+ sk '-\'__%'SolidWorksSearch

P . 2
Edit Mo E:étd'l ‘Smart
Component | External 5 Dimension

References m Asgembly Transparency - >

Features | Sketch | Sheethletal | Evaluate | DimXpert |

Bl »
&= \

@ shade-complete (DeFauIt<DeF§.f\_

1+ {il Annokakions
@ Front Plane
Q Top Plane
Q Right Plane

N-@-p-i % @
0- f; AT [ i
8 - ox* - @
QLA B P oo &-E-
1}@@@@
O
i (&)

===

2

135 | Next draw a centerline.

1. Click on the middle of
the upper edge to set
the first point. Be sure
to find the midpoint,
and check the symbols
for this.

2. Click on a second point
vertically underneath
the first one.

3. Push the <Esc> key.

136 | Draw a rectangle:

1. Zoom in as far as you
can to see the two top
edges because the
planes are at a certain
angle to the horizon
(you are looking at the
top side of the sheet-
metal now).

2. Click at the upper line
to set the first corner
of the rectangle.

3. Click at a second point
as indicated in the
drawing to get the
second corner.

— g — X

i
#
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137 | Set the dimensions by us-
ing Smart Dimension as
shown in the illustration.

X ¥
L) ' i '
| —
| 20
138 | Next, we will make the rec- Jﬁnﬁlgnﬁl H ﬁ shade-complete (Default<De. ..
tangle symmetrical to the B Properties
centerline. @ 45
1. Select the left vertical Selected Entities A
side of the rectangle. Line3
2. Push the <Ctrl> key t:::g
and select the center- j < —
line. o~ ' =
— . - I ; |
3. Hold the <Ctrl> key |E:-ust|ng Relations ¥ | | ‘ | 3 #
and select the right Add Relations all 1 1 | —
side of the rectangle. [— | Horizontal i | 20
4. Click on ‘Symmetric’ in || /|1 4=t ﬂ :
the PropertyManager. || colinear | + 2
|. = | Parallel I
~ad 4 |
||Z| Syrnmekric |
] |

139 | Click on ‘Features’ in the
FeatureManager.

Click on ‘Extruded
Boss/Base’.

@Bnliderks i D - Lf-" - ﬁ L= T &) - l w Bk, 'J,:{'SolidWDrks Search

Q@ % I 5 t I th:Té Revolved Boss/Base "
o
Edit Mo - pars Extruded
Component | External Boss/Base
References ﬁ Assembly Transparency
Features [ Skeich | Shestietal | Evaluate | Dimiper | = h o . =
L femnreay St | e oY ® @ - m o

ﬁ shade-complete (Default<Default_Display State-1:)

" =
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140 | To make the extrusion set
the following features:

1. Select ‘Up to Body’ for
‘Directionl’.

2. Click on one side of the
shade.

3. Check ‘Direction2’ in
the PropertyManager
to expand the sketch in
two directions.

4. Select ‘Up to Body’ for
‘Direction2’ also.

5. Click on the other side
of the shade.

B ER=A=

|_Sk_eta Plane :-vj

|7' [ |L||:ToBody

g N

63 | lExtrudeS@shade—2@sh|

N

iil:m 2 R |

p—
™

| PP

E shade-cormplete (Default<De...

e
e
i

e

-

Up To Body ; 4
6. When it looks OK to @ m
you, click on OK. ol l;_x rude3@shode-1@5h
A |
[T Thin Feature v
141 | 1. Select the upper side |§'Tﬂ$ Ti‘% 3 N

of the strip

2. Open the extended
menu from the Com-
mandManager when
needed.

3. Click on Circle.

E shade-complete (DeFauIt{Def bl
[+ [A] Annatations

% Front Plane

%5 Top Plane

%5 Right Plane

I_. Origin
() % (F) shade-bottom =1
[+ % shade<1x
=) % shade=2>

I+ @ Mates in Asseml

142 | Draw a circle, with its mid-
point at the origin.

Set the size of the circle
with Smart Dimension. The
diameter has to be @6.

Make a Cut-Extrude from
this circle and set the
depth to Through All.

ﬁ

//\
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143 | Click on ‘Edit Component’ BEisolidWorks ’ O-2-H-2-9- 8 E - pa. (rsolidworks search
in the. Comman.dManag.er - . t t-;'é Revolved Boss/Base e Li_J 1
to switch off this function. & _ sy
Mo Extruded (5 SweptBoss/Base Extruded Hole = :
You are no |0nger Working E:Etfer:?.las ﬁ Assembly Transparency fessfeme 5 Lofted Boss/Base St W |
. o | »

again (it is no longer ||§‘!ﬁ || S

transparent) HE Sl Pl e S Jnnc!-A ﬂ

Tip! The strip is ready now and is directly fixed at the correct position. You may
have noticed that modeling in-context is fast and very easy to do.

There is another important advantage. When you change items later — for
example, the size of the shade — the size of the strip will change automati-
cally too.

We did not save the strip and did not name it. SolidWorks does this auto-

matically and saves the part within the assembly.

Work plan On top of the strip we need a piece of thread M6, which is welded to the
strip. We will select this from the Toolbox, and put it through the hole in the
strip.

144 | 1. Open7 the ‘Design Li- DRSNS @, O S B - - 6 B Design Library 4
brary’. R RElr

2. Click on ‘Toolbox'. 1 &Y & B Tookox r

3. Click on ‘DIN". i) g = 5 AnsiInch

E? i+ E5 Ansi Matric

4. Click on ‘Bolts and
Screws'.

5. Click on ‘Studs’.

6. Select the ‘Stud bolt —
DIN 976-1’, and drag it
to the model.

el 2+ = Bl
= Il CISC

|i$ i~ = DIN

3 ? ' [+ r%} Bearings

l =l Boles and Screws

- J Bl Cross-recessed |
Bl Hex Bolks - Strué
Bl Hex Bolks and st
Bl Hex Bolts and 5
plll Hewagon Sockel
Bl Miscellaneous
Bl SelF Tappirg Ser
Ul Set Screws - He
Bl set Screws - Slo
Bl set Screws - So
Bl Slatted Head Sc
Bl Square Head Be
5 + Pl Shuds i
T

|

Stud bolt - DIM 976-2

SolidWorks for VMBO en MBO
Tutorial 7: Garden Light

54




145 | Release the stud bolt in the
hole in the strip.

146 | 1. Set the diameter to
‘M6’ in the Property-

Manager.

2. Set the length to
‘60mm’.

3. Click on OK.

4. Push the <Esc> key to
end this command.

EEEA)

Stud bolt - DIN 976-2 7

%

—

Favdi ._'5 R
Bt o

(®) List by Part Number

() List by Description

Descripkion:

Properties A

Sizen

Length;

Thread Display:

| Simplfied v

Configuration Mame:
DIM 976-2 -- MFS MG x 60 -—- N

Cammenk:

E <

M5 ﬁ 1

’% shade-complete {Default<De...
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147

Next, add a mate: it has to
be between the bottom of
the stud bolt and the bot-

tom of the strip.

N E A=

E shade-complete (Dult<De. ,

.. Coincident18

-
% e

Mate Selections

A

Face <2 =@Part4*shade

@ Face <1 ~@studBalthFs |
%

Standard Mates

[Z| Coincident

|\T| Parallel

|£l Perpendicular

T lasaf

149

The assembly of the shade
is now ready.

Save the assembly.

Work plan

We need one more part: the roof of the shade. Because this is a pointed
sheetmetal part, we cannot create it in the same way. We can, however,
use a third method to create sheetmetal by using a solid part.

150

Open a new part.

Select the ‘Top Plane’ and
create a sketch, similar to
the one on the right. You
have done this before in
steps 19 to 24.

Pay attention: the upper
horizontal line is not a cen-
terline now, but a normal
edge.

Close the sketch by clicking
on ‘Exit Sketch’ in the
CommandManager.

1
4

125
|

200

]

151

Add an auxiliary plane at a
height of 40mm above the
Top Plane. You have done
this before in steps 39 to
41.
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152 | Make a sketch on ‘Planel’. ||@EglsolidWorks i O-2-A-%-9- 8 & - ra.. Q-soidworks Search

1. Select ‘Planel. E 2 N-O@-nMN-E oD ) L\ Wirror Entities &
Sketch  Smart T £ t _#4 &mn = = Display/De
2. Click on a point. pmension |1~ 2~ @ ~ A\ criie enpes 07t S nersiehparem | TR
= = | * - - %o

hee NG | W; ert |
EYEAEYEI T 2
T )

W Parts

1+ LA | Annokations

Features | Sketch

Q0% mE 3 @8-

1

3= Material <nat specified>
% Front Plane
% Top Plane
: & Right Plane
I_. Crigin
B2 sketchi
Q Planel

153 1. Setone pOint direCtly @sﬂ"dWDll‘(S i D 7 -'i} v ﬁ x @ - M) = l v Sk \%‘SD“EIWDI’I{S Search
in the origin of the

sketch E S@t \ @ N '_:f _lfﬂf ; @ : & Mirror Entities -
) mar rim onver aan iy
ension | 0- Q @ A Entities  Entities OFfSEt A BaeSettbatian | Relatio

2. Click on ‘Exit Sketch’ in 2 @ - (*] . B it : 2
the CommandManager. sm:hlmeemmzmmimmi QO S @ P G- - B-

I@Iﬁl[_ﬂ Bl&w >
ﬁ Parts . 7.

1+ A | Annokations

3= Material <not specified: <
\<§\ Front Plane
£ Top Plane
: @ Right Plame
154 | 1. Select the ‘Sketchl’ in thd'ﬁﬂnfks i D H @ E’ l ] - pa.. \f%vSolidWorksSearch
the FeatureManager.
2. Hold the <Ctrl> key Ext d Swept Boss/Base ed Hole |[& SweptC Pattern "0 Dra
and select ‘Sketch2’. T |3 LoftedBossfBase | [ Lofted cut . [Esher
3. Click on ‘Features’ in - aawm @ (B~ 6o~ - B~
the CommandManager.
4. Click on ‘Lofted N |
Boss/Base’. [# LA Annotations S
3= Material <not specified:> e
% Front Plane
& Top Plane
. \<§\ Right Flane
L rigin
&7 Sketeht 1
@ Flane1
SREtd12+ 2
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155 | Click on OK in the Proper-
tyManager.

m@@ %(F‘artS

156 | We have a solid part now.
We will make this hollow.

Rotate the model around
until you see it like in the
illustration.

Click on ‘Shell’ in the
CommandManager.

0 skstehi T
_E]_. Sketchz
bl
4
Q@ solidWorks l O-F-H-2-9- 8 & - pa.. Q-+ soidworks search
St Revolved Boss/Base = i 0 Revolved cut & i rib @@ wrap
Extruded @ Swept Boss/Base Ext'ued Hale Swept Cut | e ;‘;ﬁ:rn % Craft S Diome
Boss/Base Cut Wizard
[ Lofted Boss/Base (] Lofted cut = . [ shel B8 pirror

| Features [Skeich | Shestiietal | Ev
Wﬂ@@]@ >

w J
T Parts

F- |I| Annokations
- 3= Material <not specified>
- % Front Plane
@ Top Plane
@ Right: Plane
|3 I_. Origin
2 ‘<9‘ Planel

& S Loftl

157 | 1. Set the thickness to
‘1.5mm’.

2. Select the back plane.

3. Select the bottom
plane.

4. Click on OK.

(S| 17 2] ]l

S ST
& [oom  em
N

Face<1x
Face<Z:>

[ 5hell outward

[ shaw preview

158 | We will change this part in-
to a sheetmetal part.

1. Click on ‘SheetMetal’ in
the CommandManager.

2. Click on ‘Insert Bends'.

ﬁ - % - @ - I - Parts = lJ‘kv5|:|Iiu:l'vh-'orks Search

: i r,.:l‘| - @ Extruded Cut | 2 Uinfolo
_"1 cketched Bend | “ | Forming | Simple Hole |i Fold
Tool | |

%] Vent BB Flatten
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159 | 1. Click on the middle
plane of the model.
When making a flat
drawing this plane will
hold its position.

2. Set the bending radius
to ‘Imm’.

3. Click on OK.

= Bends

W

Bend Paranm

@ |Face<1}
A | 1.00mm
b

Bend Allowance

| K-Fackar

K o5

160 | A few features have been
added to the FeatureMa-
nager now, which indicates
clearly that you are dealing
with a sheetmetal part.

One half of the roof is
ready now.

Save this as:
hood.SLDPRT.

e FEl¢lE >
(7 ] .

W Parts
(£ I:ﬂ\__l Annokations
3= Material <not specified:
@ Fronk Plane
@ Top Plane
@ Right: Flane
I.. Origin
Q Planel
&L Loftl
[ shellt
48] sheet-Metall
i [2f Flatten-Bendst
[0 Process-Bendst
B8 Flat-Patternt

161 | Next, we will make an as-
sembly of the roof.

Open a new assembly. Add
the part hood.SLDPRT
twice. Make mates to set
the parts to the right posi-
tion.

Use the method we have
used before in this tutorial:
make mates between the
Front and Right planes.
You can set the height by
mating the Top Planes.

Check steps 89 to 95 on
how to make these mates
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162 | We have to make a mount-

ing hole in the roof to fix it.

BsolidWorks & BT

H (=R &) ! = » sk \.&'SolldWorksSearch

[ [A] Annatations
& Front Plane
& Top Flane+ 1

% Right Plane

L \ 2 |® '||'\~-l * -.Z'.; E’]S @ ﬁ}. Mirror Entities
Smart Trim  Convert Display /e
Dimension D S} b 'ﬁ% Entiies Entities Offset === Linear Sketch Pattern Relatior
Enftities
= @ _\ - ¥ & - S0 - =
Azsemble | Layout Sketch | Evaluate | Office Products F - e
— ,]__m_ l * | ; sl /w @@ - - B
Tlelk] 7 -
BRI ND -
(T~ \ —
@ asseml {Default <Default_Display ‘-\_H-\_H‘-“""—u.____‘_\_

tures’ in the Com-
mandManager.

2. Click on ‘Extruded Cut'.

I_, Qrigin
-8 (Fy hood <1 =
= " hood =2
163 | Draw a circle with the mid-
point on the origin.
Set a dimension at the cir-
cle with Smart Dimension. 8
. ~0
Change it to 6.5mm.
Jany -
VA |
|
164 | 1. Click on ‘Assembly Fea- @thdw.n[ks l [~ H-=-9- 8 E - sk &vSodeDrksSearch

[ ri‘ il
i \ it & ; 1 Sl
Insert 2 Linear P Sl Assemblv Ref‘erence
. Components Compaonr... Eri Hiddg Features Geometry
- Components S -
Assemble | Layout | Skefch | Evaluate | Office Products | @ o m( IE 'Extrudedc:ut '

el 2
(T~ ™
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% Frant Plane
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&% Top Plane

% Right Plane

L Crigin
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w1 (%] Makes in Assem?
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165 | 1. Set the depth of the
hole to ‘Through All" in
the PropertyManager.

2. Change the direction of
the hole when neces-
sary in order to lead it
through the model.

ﬁ asseml (Default<Default_Di...

E From

| Sketch Plane ||

Through All *

3. Click on OK. :
1
[~} l_:Iip side ko cut
(v
:.h_nirprl'inrl > w .I :|
Tip! Until now we have only added parts together in an assembly, but in the last

step we have made a hole in the assembly. This is called an assembly fea-
ture.

We did nothing other than what we would have done to create this part for
real:

- First weld the pieces together (= make an assembly).
- After that, drill a hole through the top.

While making a Work plan to create a part in SolidWorks, think about how
you would make the part for real.

166 | The hood is ready now.
Save it as hood-
complete.SLDASM.

167 | All parts are now ready,
and we have created three
sub-assemblies:

- standard-complete
- shade-complete
- hood-complete

These three can be assem-
bled to get the end product

Open a new assembly.

SolidWorks for VMBO en MBO
Tutorial 7: Garden Light

61




168 | 1. Select the file ‘stan-
dard-complete’ sub-
assembly in the Pro-
pertyManager.

2. Click on OK.

/7 BIE

;f!g'ﬂ o
|I'€Ies e 2 ¥|

Part/Assembly to Insert &

Open documents;

@ hiaad-corplete
@ shade-complete
W standard-complete

Browse. .,

|Thu111hnai| Preview ¥ | >
:
Options Ed
— SFark Farmand whan

169 | Add the two other sub-
assemblies now. Put them
at a random position.

RllERA =
(T~
@ assem3 (Defaulk<Defaulk_Display
{F2) |E| Annotations
Q Front Plane
Q Top Plane
\<§ Right Plane
- L Crigin

# % {F) standard-complete <1 (D
+ @ (-1 shade-complete <1 = (Defa
= @ (-1 hood-complete <1 > (DefaL

m‘@ MMates

| P |

SolidWorks for VMBO en MBO
Tutorial 7: Garden Light

62




170 | Add mates now.

Again, use the Front and
Right planes to put the
parts above each other.
You have done this before
in steps 89 to 93.

171 | To put the shade onto the ||| T | ||
standard, first select the =

top plane of the standard.

X ©

j% Mates || &7 Analysis

Mate Selections R
& WFace<1>@standardc
|

‘Standard Mates ki
|2| Coincident

|\T| Parallel

| L | pernendicilar

= 8

sam DeFauIt::DFauIt_Di. :
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172 | Rotate the model and se-
lect the bottom plane of
the shade.

173 | We will now put the roof
onto the shade.

1. Select an edge at the
bottom side of the roof
(be sure to select the
outside of the wall).

2. Select the correspond-
ing bottom plane of
the roof.

3. Click on OK.

|Mate Selections A |
&b [ Edge <1 >@shade-compl

Coincident

Parallel

Perpendicular
Oh Tangent

@ Concentric

@ Lack

Q Assem3 (Default<Default_Ci. ..
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174 | The garden light is ready
now.

Save it as: garden-
light.SLDASM.

And now ...

There are a couple of features that we have not used in this tutorial. You
could try this yourself:

1.

We did not weld the sub-assemblies. We did this in Tutorial 3 (Magnetic
Block).

We did not create a 2D drawing from the several sheet metal parts. We
have done this before in tutorial 4 (Candlestick).

We have not bolted together the three parts with nuts and bolts. You
could do this by using the parts from the Toolbox. We did this before in
Tutorial 3 (Magnetic Block) and Tutorial 5 (Tic-Tac-Toe).
For mounting the shade to the standard, use the following parts 6
times. All parts can be found in the Toolbox using the DIN menu.

1. Washer (Washer grade A — DIN 125 partl).

2. Hex Bolt (Hex screw grade AB - DIN EN 24017) M6x20.
3. Curved spring washer (Washer curved spring - DIN128).
4. Nut (Hex nut grade C — DIN EN 24034) M6.

Use a wing nut to fix the roof. (Wing nut — DIN 315).

What are the main fea-
tures you have learned
in this tutorial?

In this tutorial you have learned a lot:

You have seen three ways to create a part from sheetmetal:

1. Starting with a base flange and adding planes to it. We did this
while creating the base of the standard.

2. Starting from a loft: use two sketches, and shape the sheetmetal in
between them. This is what we did to create the standard and the
shade.

3. Starting from a solid part. This was what we did while creating the
roof.
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You have seen how to continue with a copy of an existing part.

You have seen how to build a bigger product from sub-assemblies and
assemblies.

You have seen how convenient it is to use the origin as a reference
point. You can simply add mates by using the Front and Right planes.

You have seen how to change sketches.
You have seen how to resolve errors.
You have created a part ‘in-context’ in an assembly.

Finally you have used an assembly feature.
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SolidWorks works in education.

One cannot imagine the modern technical world wit-
hout 3D CAD. Whether your profession is in the me-
chanical, electrical, or industrial design fields, or in
the automotive industry, 3D CAD is THE tool used by
designers and engineers today.

SolidWorks is the most widely used 3D CAD design
software in Benelux. Thanks to its unigue combinati-
on of features, its ease-of-use, its wide applicability,
and its excellent support. In the software’s annual
improvements, more and more customer requests
are implemented, which leads to an annual increase
in functionality, as well as optimization of functions al-
ready available in the software.

Education

A great number and wide variety of educational insti-
tutions — ranging from technical vocational training
schools to universities, including Delft en Twente,
among others — have already chosen SolidWorks.
Why?

For a teacher or instructor, SolidWorks provides
user-friendly software that pupils and students find
easy to learn and use. SolidWorks benefits all trai-
ning programs, including those designed to solve
problems as well as those designed to achieve com-
petence. Tutorials are available for every level of
training, beginning with a series of tutorials for tech-
nical vocational education that leads students
through the software step-by-step. At higher levels
involving complex design and engineering, such as
double curved planes, more advanced tutorials are
available. All tutorials are in English and free to
download at www.solidworks.com.

For a scholar or a student, learning to work with So-
lidWorks is fun and edifying. By using SolidWorks,
design technique becomes more and more visible
and tangible, resulting in a more enjoyable and rea-
listic way of working on an assignment. Even better,
every scholar or student knows that job opportunities
increase with SolidWorks because they have profici-
ency in the most widely used 3D CAD software in the
Benelux on their resume. For example:
at www.cadjobs.nl you will find a great number of
available jobs and internships that require Solid-
Works. These opportunities increase motivation to
learn how to use SolidWorks.

To make the use of SolidWorks even easier, a Stu-
dent Kit is available. If the school uses SolidWorks,
every scholar or student can get a free download of
the Student Kit. It is a complete version of Solid-

Works, which is only allowed to be used for educati-
onal purposes. The data you need to download the
Student Kit is available through your teacher or in-
structor.

The choice to work with SolidWorks is an important
issue for ICT departments because they can post-
pone new hardware installation due to the fact that
SolidWorks carries relatively low hardware demands.
The installation and management of SolidWorks on a
network is very simple, particularly with a network li-
censes. And if a problem does arise, access to a
qualified helpdesk will help you to get back on the
right track.

Certification

When you have sufficiently learned SolidWorks, you
can obtain certification by taking the Certified Solid-
Works Associate (CSWA) exam. By passing this test,
you will receive a certificate that attests to your profi-
ciency with SolidWorks. This can be very useful
when applying for a job or internship. After comple-
ting this series of tutorials for VMBO and MBO, you
will know enough to take the CSWA exam.

Finally

SolidWorks has committed itself to serving the needs
of educational institutions and schools both now and
in the future. By supporting teachers, making tutorials
available, updating the software annually to the latest
commercial version, and by supplying the Student
Kit, SolidWorks continues its commitment to serve
the educational community. The choice of Solid-
Works is an investment in the future of education and
ensures ongoing support and a strong foundation for
scholars and students who want to have the best op-
portunities after their technical training.

Contact
If you still have questions about SolidWorks, please
contact your local reseller.

You will find more information about SolidWorks at
our website: http://www.solidworks.com

SolidWorks Europe

53, Avenue de I'Europe

13090 AIX-EN-PROVENCE

FRANCE

Tel.: +33(0)4 13 10 80 20

Email: edueurope@solidworks.com
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