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Garden light

In this tutorial we will create a garden light. It is completely build from sheet metal. In tutorial # 4 (can-
dle light) you have seen how you can shape sheet metal in SOLIDWORKS. In this tutorial we will go fur-
ther in this technique. We will create several parts from sheet metal.

The garden light is a pretty 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 do you solve problems which are re-
ported and how to build a model from sub-assemblies?

Down below you can see 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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With every part we create, we make sure the origin is exactly in the center of the model. The Front
planes and Right planes of all parts will fit exactly afterwards if we do so. This will make it a lot easier to
make and assemble all the different parts at the end.

Work plan

Let's get started. We create a base first and will end 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 build it from two features:

1. At first we make the ring with a hole in the center. We will use Boss-

Extrude for this.

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

1 Start
open a new part.

SOLIDWORKS and

2 1.

3. Click on Circle.

Select the Top-plane in
the FeatureManager.

2. Click on Sketch in the
CommandManager,
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3 Draw two circles and make
sure the center of both cir-
cles is at the Origin.

RETETTIS

P

e EEEEE

S | | & | $ | @ | @b Part! (Default< <Default>..

O Circle @

Lv

Circle Type Ll

Cis;

Existing Relations -~

L

® Under Defined

4 Click on Smart Dimensions
in the CommandManager
and add dimensions for
both cicles.

After this you can change
the value of the dimen-
sions.

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

@

Exit Smart
Sketch | Dimension

/ M Gj' M LV E @ @ [PH] Mirror Entities o

U - ﬁ - @ = f%\ i, Eoouet Offset EE Linear Sketch Pattern - Display/Delete F
3

©-® M-

Entities Entities Entities Relations

o - - O move Entities L4 -

Features | Sketch | Sheet Metal | Evaluate | DimXpert | SOLIDWORKS Add-lns |

L EPE -

¢ B Rle|€]>
¥

®170
©280

(fh Part! (Default<<Default>_Display Stat
3 History \
Sensors
4 Annotations
§E Material <not specified=
N Front Plane L
N Top Plane H
™ Right Plane
I_, Origin
E Sketchl :| /

5 Click on Features in the
CommandManager and
next on Extruded Boss.

p’Ssounwoexs"l D@2 -99-6-0ES - scmormn:

@ Swept Boss/Base

Extruded  Revolved

Boss/Base ss/Base
2 - - -

Features | Sketch | Sheet Metal | Evaluate | DimXpert | SOLIDWORKS Add-Ins |

'I.
G ElR[o[€)>
<
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6 Set the thickness in the PLOL FB-W-v-
PropertyManager to 3 mm | | B | 4 | ® | b B Partl (Default<<Default>..
and Click OK. (D) Boss-Extrude @
V‘ ECH
2
From
Sketch Plane
Direction 1
. Elind
d | 1
G 3.00mm 1
=
7 Next we will make a sketch PLOL@EB-T- v - €
of the six mounting holes | | @ B B | ole> I
in the top plane. 4 @ © @) sesseemaer JH |
Q) Part! (Default<<Default>_Display Stat =
Be sure to have a straight | » [g History r— i
view at this plane by using e eI -
following commands: > [&]) Annotations FCXRLIPD
i §E Material <not specified>
1. Click on the top plane N Front Plane
2. Select the option Nor- I\ Top Plane
I T N Right Plane
ma 0. I_, Crigin
4 Boss-Extrudel j
8 First draw a construction e —
line: DS SOLIDWORKS >‘ 20 F-E-82-9-L-0ES- part1 *
1. Click on Sketch in the | sctn  sman “; Line cEm .
CommandManager Dimension > . : Entities
- - 4 enterline - - - .
2. Open (when nNeCeS- | Festures | Sketeh | ™\ Midpoint Line Xpert | SOLIDWORKS Add-Ins |
sary) the extended 1 ° 3 SOLMEB-T- o -
menu GSTE B & &> — §
. . = (Q’! ﬁ &ﬂﬂnﬂi-FYﬂ’leP'l E T
3. Click on Centerline.
9 Draw the centerline from PLRALPE@ER - D-v-
the origin vertically up- S| E[B | o[e] | @& Partl (Default< <Defaults..
ine rroj es 0
wards. / Line Properti @ . a?f@
Push <esc> on the key-
board to end the centerling | | Messase e -
command. F e R
change the settings for the next new
line,
Existing Relations Ll
L
J

SOLIDWORKS for Prepatory and Advanced Vocational Training, 2018-2019

Tutorial 7: Garden light




10 Click on Circle in the Com- 2
pSsouawmxs"‘ D-F-E@-& -99-0L-0E@  sdnorem: B:
mandManager, and draw a
small circle like in the illus- E AW 7 @ - * O iyl ET TS Do et
ma rnm onvel . 15pla; elete
tration on the rlght Sketch | Dimension :D‘ T i Entities Entities E?E:i?s EE RineaySEelchiEstsmn M I'felaytions
= = @9 - G) _1 - o o o Move Entities x -
I\;Ilake_ ClurPT th_e c:enter of Features | Sketch | Sheet Metal | Evaluate | DimXpert | SOLIDWORKS Add-Ins |
the circle is directly above B PELAB B -
the centerline. (check the DEREE
blue symbol) » @D Partl (Default<<Defaults... 1
Y @ circle ©) ;
L
Circle Type Ll
1
o
- 2
11 _Cllck on Smart Dimensions _];?Ssouawows“ File Edit View Inset Tools Window Help - ‘
in the CommandManager ;
and add a dimension of | |C | & |/ -@-V- & © L e ,
@8mm for the circle. i oimenton | L1 * €~ @+ A el Gomeet offet BB tnearsketen bt - Ot
- - - @ _] * o o o Maove Entities = - ]
Features | Sketch | Sheet Metal | Evaluate | DimXpert | SOLIDWORKS Add-Ins |
- SLP@B - ©-v-
G BR[¢[ >
7 —
(b Part! (Default<<Default> Display Stat
» History
Sensors
4 Annotations
§E Material <not specified=
m Front Plane -
12 | Add a dimension for the = SRuid-W-v-
distance between the cir- | 9 BlR[&[®] | G part (Default¥<DefauIt>...%
cles to the origin, like | & £ Dimension @
shown in the illustration.
With the Smart Dimen- | | Velue | Leadess | Other Vofgl 3
sions-command still active, . vix Q7%
~
click on: H53 D2@5ketch2
A Tolerance/Precision A . [ 120 4 E
1. The center of the circle e !
130 |None ~ — |
2. The Ol‘igin xx%% 12 [Document) = ’ |
3. The point where YOu | | primary vaie B 3 1
want the dimension to D2@Sketch2
be placed' A | 114,59850141mm [
4. Change this size to
120mm
5. Click OK.
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13 |1. Click on the arrows e — ,
next to the Linear JDS SOUDWORKSI >‘ O-F-B-2-9-Lh - 0E®- SketchZOfPar: >
Sketch Pattern in the | |C | & |/ -@-V- & © [{{] Mimor Entities L
CommandManager sketch | Dimension| 1 * €% * @ * A eniiies enties Offset. BE uinear keten patern s |
. ) = o &9 - - o = = Bl inear Sketch Pattern ]
2. Click on Circular Sketch | " © 1 : e — —
Pattern Features | Sketch | Sheet Metal | Evaluate | DimXpert | SOLIDWORKS Af| G0 Circular Sketch Pattem
POLge W-e-
| | & | ¢ | @ | D Partt (Default¥<DefauIt>®ﬁ 2
e\ Dimension @
14 | 1. Click on Entities to Pat- - 1Pt B0 ¥
tern in the Property- sl E[Rlel@] | §f Part1 (Default<<Defau
Manager. The selection | = & Grcular Patter @
field turns blue v,
2. Select the circle you |  Parameters 2 ~
want to copy [Paint-1 |
) mm A
3. Change the number of G Lo v
copies to 6 =, [omm S
4. Check if the corner is | L& [ \ ¢ Insta?::t':m
at a complete 360°. B Equal spacing "W 4 % o
DDimension radius spading: | 360deg
5- CIICk OK- DDimension angular spacing
Flc mm 3 [J
gisplayinstancecount
~ | 120mm | 2
[ |2'.-'Odeg | 2
Entities to Pattern 1 -~
sn |Arc1 1 |
. . S
15 | Click on Features in the Z souawo;?xs‘ Y D B2 N EH® - s [E:
PropertyManager and next
on Extruded Cut ﬁ $ Swept Boss/Base @ @ @ Rib
Extruded  Revolved Extruded Revalved
Boss/Base Boss/Base Cut Cut
Features | Sketch | Sheet Metal | Evaluate | Dlm)(pq SOLIDWORKS Add-Ins |
2 T"O A BE-T -9 -
QB[R | ¢
16 1. Set the depth of the — = LO0L B-BD-v-
hole to Through All S ER[¢][€] | B Part! (Default< <Default..
(through the entire Cut-Extrude
model). «! ﬁ @
2. Click OK. Fom ¥ 2
| Sketch Plane
Direction 1
| Through Al
~ 0
17 | The first part is ready now.
Create a new folder for the
garden light, and save this
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part as:
bottom.sldprt

flange-

Work plan

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

We will create this part from sheet metal.

18 | Open a new part.

19 | Select the Top Plane in the -

PropertyManager. $ 2lr[¢[&] >
Draw a horizontal center- | @ a2 (efault<<Defaut> Display State
line at a random point first. History
The length is about 250mm Sensors

4 Annotations
After that, draW thl’ee |IneS "IE Material <not specified>
like in the illustration on ™ Front Plane
the right. N Top Plane

™ Right Plane

Make sure the middle one L, origin
is also in a horizontal posi- B () Sketent —‘
tion.

20 Next move the middle of — b G Part2 (Default<<Defaults..
the centerline towards the S E[R[e[@]
Origin' Properties @
1. Click on the origin

Selected Entities Ll
2. Hold the <ctrl>-key at =
the keyboard and click Point1@Origin
on the centerline
3. Click on Midpointinthe | . o . o
PropertyManager.
Add Rglatigss 3 ~ :|
\ Midpoint
/( Coincident
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21 Make the length of the = = b @ Part2 (Default< <Default>.
three lines equally long: Q ERI &S]
1. Click on the first line ':Operties @ =
2. Hold the <ctrl>-key — " 3 ~s
and select the second s *— 1
one Lines
Lined
3. Select the third one, . = ]
still holding the <ctrl>- — ﬁ
key_ Existing Relations b 2
Add Relations A
4. Click on Equal in the | || onm ]
CommandManager. [ | vertica
/’ Collinear
\\ Parallel 4
= | Egual
I3 A=
22 | Click on Smart Dimensions - =
in the CommandManager. S[E[R[&[S] > i
Add the dimensions as in ? D e
the illustration on the rlght @S} rtE .(Default<<Defau|t>_D|spIa)r State =
L4 History
Sensors
» Annotations ]Q)o =
§E Material <not specified>
N Front Plane
N Top Plane =
N Right Plane =
I_. Origin
f Sketcht —‘ 120
23 | 1. Click on Sheet Metal in 7 sounwoexs‘ Y D B-a L0 ES- semore B
the CommandManager. '
2. Click on Base-Flange I e
Flange,/Tab
Features | Sketch | Sheet Metal E\raluate| DimXpert SOLIDWORKSAdd-Ins|
_—_ 1 POCO@E U9
G BBl S > i
N4
@ Part?2 (Defoult<<Defoult> DisolavStatel & = . 7
Tip! When the button Sheet Metal is not visible in the CommandManager, right
click on one of the tabs of the CommandManager. A list will appear and you
can turn Sheet Metal on.
In tutorial 4 (candle light) this is described extensively.
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24 | Set the following features e PRL B-W-®
in the PropertyManager: G | | B | ¢ | @ | » i%Partél (Default< <Defaults...
1. The height of the part || B ®
is 20mm. "ﬁ 5
2. The  thickness s 'j:""’" ! -
1.5mm. Blind
3. Make sure the material & [200mm
is added at the outside | | O irection2
of the sketch, if neces- | g e cauges
sary click Reverse Di- | | [use gauge tabie
rection
Sheet Metal Parameters
4. The bending radius is 1 | | &y [1.50mm
mm. [ reverse direction
5. Click OK. & [100mm
i 2.
25 Eg;((tje(\j/vgur\f/:éle:create the JDSLDWORKS‘N D-&-B-2-9-KleE- ot = B
@ % Edge Flange g log Q = []'E!] Extruded Cut |
1' SeleCt the edge you Base CoEajert Loftej‘iBend E Mite nge % Sketched Bend TEnEE Forming Sheet @| simple Hole
want to bend Flange/ieb toI\.-'Ise":::IEt 3 Hem 1 > Cross-Break o oot Ghileszaelt B vent
2. Click on Edge Flange in Features | Sketch | Sheet Metal | Evaluate | DimXpert | SOLIDWORKS Add-Ins |
the CommandManager. - PLLP@ -9 -4
G E B S e >
? QJ L‘J 4 Base-Flanget o |
Qj Part2 (Default<«<Default>_Display State [y "_ Sketchi
’ History
Sensors
4 Annotations
v By cutlist(n)
4 Equations
§E Material <not specified=
N Front Plane
N Top Plane
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26 1. Click at a random point

to set the first plane.

Click on both other
edges in order to make
planes there as well.

4. Set the length of the
planes to 60mm

2,3

5. Select the option Trim
side bends

6. Click OK.

G B R &[S

% Edge-Flange1 @

L*d
6 —
Flange Parameters (A

Edge<1> ~

Edge<2>

Foeed>
Edit Flange Profile

[¥] Use default radius
(R, [1.00mm
& [1.00mm
Angle
|l“ 90.00deg =
@ |

Perpendicular to face

A 4

Parallel to face

Flange Length Ll

Elind ~
{'a 60.00mm =

Flange Position Ll

([T

Trim side bends
[ offset

v B Partd (Default<<Default>..

27 | The shape of the planes is
determined by the sketch.
The sketches have to be

altered now.

1. Click on the + symbol
before Edge Flange in
the FeatureManager.

2. Three sketches will ap-
pear: click on the
sketch of one of the
outer planes.

3. Click on Edit sketch in
the menu that appears.

S ER[¢[®] >
¥
Qj Part2 (Default<<Default>_Display State
4 History
Sensors
4 Annotations
v B Cutlist(1)
4 Equations
§E Material <not specified=
m Front Plane
m Top Plane
N Right Plane
1 LOrigin 3
3| Sheet-Metal

Wid) Base-Flar
L=}

~ Wb Edge-Fla @1

\ )5 [ ﬁ) Jb

I\ () Sketch13
™\, (-] Sketch14
5 EdgeBend 2

PLOLPE W-v -4
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28 | Now we can change the — e
sketch. ¢ ERlo[&] >
SeIeCt the relation ‘Verticall gpartl (Default< < Default>_Display State
(look at the drawing on the | » [g History
r|ght) Sensors
4 Annotations
Push <delete> at the key- | » &, cutisery
boal’d. 4 Equations
2% Material <not specified>
N Front Plane
N Top Plane
™ Right Plane °
L Origin ’:|
b [d] Sheet-Metal /
29 tAhdd the dlmens!ons YVIth J,;?Ssouawoms", D% B8-S -0--0H@- - stmsoraz: B
e Smart Dimensions -
command like in the illus- VIO 'R % O g B MirorEntitie L
tration. B3 @ A e ot ottt B unearstcnratiem - DipayDete
i i i - @9 - G) _1 -~ o = = Move Entities = -
gg%(n'?anngl\)fgnsazeetrc'h in the Features | Sketch | Sheet Metal | Evaluate | DimXpert | SOLIDWORKS Add-Ins | PHLAB B
G BB ¢ & >
v
% Part2 (Default<<Default>_Display State
v History -
Sensors
4 Annotations
v B Cutlist(1)
» @ Equations =
2% Material <not specified>
N Front Plane
N Top Plane ]
™ Right Plane —‘
30 Repeat steps 27 to 29 for
the plane at the other side.
The end result will look like
the image on the right.
31 Save the file as:
base.sldprt.
Work plan The next part we will make is the standard. We will make two varieties
(configurations)
SOLIDWORKS for Prepatory and Advanced Vocational Training, 2018-2019 14




1. one with a hole of @20 as a cable transit

2. one with a larger hole (@55) and four smaller holes (@4.5) to
mount a wall socket.

The sheet metal 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
cannot build it like we did before. Therefore we choose another method:
we draw the base flange and SOLIDWORKS will calculate the shape of the
sheet in between.

32

Open a new part.

Select the Top-plane, and
draw the sketch like in the
illustration.

If you have a problem with
this, look at steps 19 to 22.
You did exactly the same
there (only with other di-
mensions).

¢ B Rle[& >
N

@ﬂ] Part3 (Default<<Default=_Display State
4 History

Sensors
4 Annotations

"IE Material <not specified=>

\. Front Plane

\. Top Plane

™ Right Plane

L, origin :|

fi Sketcht
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We will round the corners

33 J 2
. i Ssoupworks »| O -BF-E-&8-9-6 - 0 HS - s Bs
now. Click on Sketch Fillet | < ‘ :
in the CommandManager. Ce SOV d @ g B orente .
Exit Smart I Ti C rt Display/Delet
Sketch Dimr::sion U ML @ -'i\—\ Em::gles E:E;:rlees EO:;&:S EE RineaySkelchiEsttsm T Islfelaa);:ioﬁse )
- - G9 - @ _1 > = Move Entities - >
Features | Sketch | Sheet Metal | Eva | DimXpert | SOLIDWORKS Add-Ins | PHAPE -
SlE[R[e[S] >
34 1. Change the radius to 1 e
mm in the Property- S E[B | ¢ €]
Manager _1 Sketch Fillet @
. . v X[
2. Click on the first corner
in the sketch. Message ~
Select a sketch vertex or entities to fillet.
Entities to Fillet ~
Fillet Parameters 1 ~
... S—
[ Keen constrained rorners
35 | Click Yes in the message | soupworks X
that appears.
| A segment being filleted has a midpeint or equal
: length or equiDistant relation. EquiDistant relation will
be deleted and the geometry might move if the fillet is
created. Do you want to continue?
=
36 | Next click on the second — S b Gl Part3 (Default<<Defauts...
corner. The message from S BER[¢[S]
step 35 appears again. ) Sketch Fillet ®
Then, click Yes twice. v
Message 2’3 ~
Select a sketch vertex or entities to fillet.
Entities to Fillet Ea
Fillet<1=
37 | Click on Exit Sketch in the ;

CommandManager.

Sketch1 of Part3 *

J;%souawoexs" D @-2-9-LeEe-

C & S-@-NV- 2% O B Mirrar Entities Lo
Sketch D|r1s1r:::on U £ - @ T -"’:\—\ Erjlriz:gl-les Esir:};leer:
@- )~ - . .

Offset EE Linear Sketch Pattern
Entities
Maove Entities 7 -

. Display/Delete
Relations

TN

v
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38

Click on the Top plane in
the FeatureManager.

f]J |“ Top Plane

¢ EIBR[&[S] >
¥
@j Part3 (Default<<Default>_Display State
v History
Sensors
L4 Annotations
§E Material <not specified=
N Front Plane

W Dinbt Nlana

39

1. Click on Reference Ge-
ometry in the Com-
mandManager.

2. Click on Plane.

D-m-E-anfliEe- Q-
vept Boss/Base =m E

lfa Iere et Reference Cur
|ﬁ Plane

Geometry
T‘ 1
}p Coordinate System 2

Part3 * Search Commands

ifted Boss/Base

sundary Boss/Base - -

pPHRaM@B (7 A

tetal | Evaluate | DimXpert | SOLIDWORKS Add-Ins
fu |“ Top Plane
. o Point

@] >
. —
Display State / \ @m] Mate Reference

~
#

40

1. Set a distance of
740mm in the Proper-
tyManager.

2. Click OK.

G BRI

ﬁ Plane ?

v -
M$2 -

Fully defined

First Reference S

@ [7op Prane

| Parallel

_| | Perpendicular

A, | Coincident

[ 90.00deg 1 }
|?40 (

1 Elin nffeat

41

Click on Zoom to fit in the
View-toolbar.

Notice that a plane called
Planel is floating above
the sketch you have just
made.

: : . LPHIPE-B- v -4
s[E[R[¢[€] > s f

¥
Qj Part3 (Default<<Default>_Display State
v History

Sensors
4 Annotations

§E Material <not specified>

N Front Plane

N Top Plane

™ Right Plane

I_, Origin

7 sketch

(8 Pioner | j

L

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.

SOLIDWORKS for Prepatory and Advanced Vocational Training, 2018-2019 17
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If is also possible of course, that you want to make a sketch at a point, and
no plane is available. In such a case you 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 a construction
plane 740mm above the Top plane. Here we can draw our next sketch.

the CommandManager
2. Click on Lofted Bends

42 | 1. Select Planel N POLABE - W- v -4
. | | E | $ | @ | 0 o[ Planet
2. Click on Normal To. 4 @G1°q >
€y Part3 (Default<<Default> Display State - i RO
L4 History 2
Senszors ] .
4 Annotations 1 ’
§E Material <not specified= “
N Front Plane
43 | Now make exactly the Planel
same sketch as you did be- b
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 grey is the first sketch
as created op the Top-
plane.
44 | Click on Exit Sketch in the Jp’S sounwoexs‘ MV D E-a- N0 EE - s [Bs
CommandManager to close —
the sketch. | & VANCRNITR % O B Mirror Entities L
skt Dimemon 17 €37 @ * A come, Sommes ot B unearskeenpatern | DEDNEE 0
- @9 - @ _1 - o o o 20 Liove Entities x -
Features | Sketch | Sheet Metal | Evaluate | DimXpert | SOLIDWORKS Add-Ins |
2L g @ w- 4
% IS | e Plgnel-——- — —é*— —ae=a—=aq
‘ \ t\@n.
45 1. Click on Sheet Metal in

D-H-B-&-5-Lle8a- Part3 * b

2
25 sounwoexs‘ d

Base Lofted-Ben Forming
Flange /Tab Toal
Features | Sketch | Sheet Metal | Evaluate | DimXpert | SOLIDWORKS Add-ns |

| Blole

|F e
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46 | Set following features: _ = @E-0-e
. G | | B | 4 | @ | v (B Pat3 (Default< <Default>..
1. ‘nglr?r(:téd, the  option Jb Lofted Bends @
. i N

2. Thickness of the mate- | o

rial is 1.5mm.

Manufacturing Method Ll

3. The number of bend- O Bent

ing lines is 2. © fomed oo 1
4, Select the upper sketch | = *°" — "

: : 3
on the right side. Sketch1
T

5. Also select the lower }

sketch on the right

side. Thickness €
6. When the preview [.omm | 2

looks OK, Click OK. Bend Line Control IS

@Numberofbend lines
If an error message ap- B E ‘ 3
pears, the material is prob- O Mt qevation
ably added at the wrong R R
side of the sketch. Click the v
button next to the material
thickness to change the di-
rection.
47 | The basic shape is read i

now. We needpthis shapg p’S soupworks [»| OO % W? e E®- Part3 * 5
once more for the lamp- W i %Edgﬁ'a"! ::AS B & @ extruded cut
shade. That is Why we will Flasgzﬁm tcoo;::rett Lofted-Bend [T Miter Flan v 2 Dilng iqh:tif @) Simple Hole
make a copy of this file at Metal = Hem 4@ Publish eDrowings Fil Gusset [ vent

this point already and use | | Features | Sketch | Sheet Metal | Evaluate | Dirmperey |

it later. olmlE | ole PHLPE-T-v -4
. SRNEE Y >

Click on the arrow next to

Save in the Toolbar and

click on Save as ....

48 1. Name the copy: | B swens X

Shade.SLDPRT + <« SolidWorks » tutorials » 2017 » 7 v O Zockenin7 o

2. IMPORTANT: CheCk Organiseren ~ Mieuwe map . == - o
the OpthI’\ \Save as 2 Maam Gewijzigd op Type Grootte

SOLIDWORKS Part... 120 kB

COpy’. % base.SLOPRT

#x flange-bottormn. SLOPRT

SOLIDWORKS Part... 70 kB

3. Click on Save.

]

A new file has just been Bestandsnaam: | shade.SLDPRT R -
created (shade.SLDPRT). Opsiean ok (EaEpEs o] L b
The name of the model we
were Worklng |n has not () Save as’ 2 Include all referenced compenents
changed. ®5ave as copy and continug Add prefix e 3

(0 Save as copy and open Add suffix

~ Mappen verbergen Annuleren

SOLIDWORKS for Prepatory and Advanced Vocational Training, 2018-2019 19

Tutorial 7: Garden light



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.

¢ BlRlo[€] >

N
Gj Part3 (Default< <Default>_Display State
» History
Sensors
4 Annotations
v B cutlist(l)
L4 Equations
§$ Material <not specified>
m Front Plane
m Top Plane
™ Right Plane
1 . oriain

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. Notice: 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.
Notice: we must draw
a line which is vertical
on the plane (it has an
angle of 90 degrees 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 <Esc>.

S BER[O[E]

/ Line Properties

Message

Edit the settings of the current line,
sketch a newe line, or select OK to
change the settings for the next new
line,

Existing Relations

i

® Under Defined

Add Relations

— Harizontal
| Vertical

X Eix

Options
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51 | Draw a circle. Make sure E
the center of the circle is G | | B | ¢ | e |

on the centerline. O dircle @)
v
Existing Relations S
Lk

® Under Defined

Add Relations N
]

Options ~
|:| For construction

(=, | 227081583
(5, | 524345471

~ o

€» €3> <>

52 | Add two dimensions like in °
the illustration. ?% B Rle[&] >

% Part3 (Default<<Default>_Display State
v History

Sensors

Annotations

Ex Cutlist(1)

Equations

EE Material <not specified=
N Front Plane

m Top Plane

W Right Plane

L Origin

' Planel

[#) Sheet-Metal

g Lofted Bends2

. () sketch11

4 Flat-Pattern

-

-

-

-

-

53 | Create a Cut-Extrude from =
this sketch. Set the depth SEIR[&|S]
to Through All. Cut-Extrude

v x W

From

| sketch Plane

Direction 1
[ Through All
g |

[ Flip side to cut

ﬂormal cut

L
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54 | We will now make a sec- = N R R |
ond configuration of this | © B/ B ¢ [&] >
part. ¥ sﬂ
@ Part3 (Default<<DWault>_Display State
Click on the Configuration | » [g Histor
Manager tab. Sensors
L4 Annotations
v B Cutlist(1)
55 | The current configuration = EE-D-v -
is called Defaut. Click | ©IE R[&[&]
twice (slowly) on that| @;pmas::::u:?::)
E?e|1.1e and change it to Ca F@
56 | 1. Right-click on the up- = BE-D- -
per line in the Configu- SlER(¢[S]
rationManager. Configurations
-
2. Click on Add Configura-
tion. 1 Hidden Tree ltems 3
[ Add to Library
E Open Drawing
Comment 2 3
Tree Display l b
|*1_. Add Configuration... |
Document Properties...
57 1. Enter the name of the- = @E-{- -
new configuration in S ERlOE]
the PropertyManager: [F® Add configuration @
Socket. v, ,
2_ CI|Ck OK_ Configuration Properties ~
Configuration name:
Socket
|gescription:& 1 |
| |
58 | Return to the FeatureM- = EE-§-v-q
anager. © B M_
Configurations
- % Part3 Configuration(s) (Socket)
[F® + cable[Part3]
[® & socket[Part3]

SOLIDWORKS for Prepatory and Advanced Vocational Training, 2018-2019

Tutorial 7: Garden light

22




59 The configuration ‘Socket’
is active now. In this con-
figuration we will suppress
the cable feed hole.

1. Right-click on the fea-
ture of the hole (Cut-
Extrude1) in the Fea-

¢ B R[&[€] >
¥

Gj Part3 (Socket<<Default>_Display State
» History
Sensors

L4 Annctations
v B cutlist()

2 (@

BB sketentn

Z

cle, like you did in steps 49
to 52.

tureManager + [E) Equations
. . §E Material <not specified>
2. Click on Suppress in N Front Plane
the menu that appears. N Top Plane
W Right Plane 2
L Origin
Plar]
o B@ 2
r f Lot = ﬁ Jb 9 M
0
L4 Flat-Pattern 1
60 | Next we will make a hole e
for the power socket. Q ER[&[S]
Start again with a sketch ?C"de
on the right plane. Draw a
centerline and draw a cir- | crdetype

61 |Add the dimensions as
shown in the drawing on
the right.

G EIR[O[E] >

¥
ﬁj Part3 (Socket<<Default>_Display State
v History
Sensors
4 Annotations
v B cutlist(1)
» E' Equations
§E Material <not specified>
m Front Plane
m Top Plane
W Right Plane
L Origin
' Planel

v [ Sheet-Metal
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62 |We have to create four
mounting holes now. First
we draw a horizontal cen-
terline.

1. Click on Centerline in
the CommandManager.

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

3. Click outside the circle
to get the second
point. NOTICE: this is
not a horizontal line.
Therefore, you can
even better draw it
under an angle, in or-
der to avoid any un-
wanted relations.

4, Push <esc> to close
the Centerline-
command.

s[BlBlo[e] >

¥
ﬁj Part3 (Socket<<Default>_Display State
3 History
Sensors
4 Annotations
v B Cutlist(1)
L4 Equations
§E Material <not specified>
m Front Plane
N Top Plane
W Right Plane
I_. Origin
' Planel

v [&) Sheet-Metal

63 |1. Select the centerline
you have just made

2. Push the <ctrl>-key
and select the lower
edge of the plane.

3. Click on Parallel in the
PropertyManager.

Properties @
v .
Selected Entities ~

Edge<1=>

Line5

&

Existing Relations v
Add Relations ~
. Collinear

. Perpend?
\ Parallel

“—

L

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

s/ EBloe]

® Circle @
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65 | Give the circle a dimension:

look at the illustration.

G ER[¢|S] >
g

ﬁj Part3 (Socket<<Default>_Display State
v History
Sensors
L4 Annotations
» B Cutlist(1)
L4 Equations
§E Material <not specified>
m Front Plane
m Top Plane
™ Right Plane
L Crigin
il plane1

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.

‘%SOLIDWORKS“ File Edit Wiew Insert Tools Window Help -i-l‘

Le & /S-@-N- % O Bl Mirror Entities

Exit Smart . . . Trim Convert [EICHPe
Sketch | Dimension D £ @ A Entities Entities 1156t [ Linear Sketch m
®@-@ e - -

Entities

O Move Entities =

DimXpert | SOLIDWORKS Add-Ins

Features | Sketch | Sheet Metal | Evaluate

QI EIR[&[€]
Properties @

v .

Selected Entities ~

Arc2
Linel

Existing Relations hd

Add Relations L

Tangent
| Fix

. Display;;DeIete
Relations

Ri
]

Select both circles AND the
horizontal centerline.

Click on Mirror in the
CommandManager again.
Now you will have four
mounting holes.

67

J‘%SOLIDWORKS“ File Edit Wiew Insert Tools Window Help -i-l‘

(¢ & / ~@-N- & o (5] Mirrar Entities

Exit Smart Tim  Convert

Sketch Dimr::sion O-a-@-A Eﬁgges Esg;:riis
©-® o - -

DirmXpert | SOLIDWORKS Add-Ins

Offset EE Linear Sketcl ern
Entities

Move Entities =

Features | Sketch | Sheet Metal | Evaluate

QI EIR[¢|€]
Properties @

v .

Selected Entities Ca

Arc2
Arc3
Line5

Existing Relations hd

Add Relations Ca

Symmetric
A Fix

. Display;;DeIete
Relations

lo

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

G ElR[4[S] >
4

Gj Part3 (Socket<<Default>_Display State
> History
Sensors

4 Annotations

v B cutlist(1)

L4 Equations
§§ Material <not specified>
m Front Plane

m Top Plane

™ Right Plane

I_. Origin

' Planel
[#) Sheet-Metal

JlL Lofted Bends2

(A Cut-Extrudel

(@ Cut-Extrude?

Flat-Pattern

* v v v ¥

69 |The part is ready now, with
two configurations. Save
the file as (use Save As...)
standard.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 have made in the first place. Only the
dimensions are different.

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

Tutorial 7: Garden light

70 |Find the part flange- 2 .
. > . =] - . - - +  standard.SLDPRT 5
bottom.sldprt. It should still | 2> SOLIDWORKS D -k % 2 -L-e 8@
be open P swept Boss/Base ¥ open 2 tcut P & @] Rib
* Browse Recent Documen Fillet Linear -
. Extruded Revolved Lofted Boss/Base d Cut Pattern E Draft
1. Click on the arrow next Boss/Base Boss/Base Browse Open Documents _
. Boundary Boss/| — ary Cut - - Qﬁ] Shell
to Open in the Toolbar. !
Features | Sketch | Sheet Metal | Evaluate | DimXpert | SOLIDWORKS Add-Ins
2. Click on Browse Open 0
Documents. G B R ¢ € >
=
71 |Select the file flange- —° I@-0-v-9
bottom.sldprt in the menu || © BEr[e[&] >
that appears. v
G} standard (Socket<<Default>_Display 5t
> History
Sensors
ENEUEEEE Open Documents
4 @: Cut list(1) 1BC-tut oria 6\7\flange-bottom.SLDPRT
L4 Equations|
§E Material standard.SLDPRT flange-bottom.5LD... base.SLDPRT
m Front Plar
m Top Plang
W Right Plar]
I_. Origin @ &)
ﬁ Planel
[ Sheet-Meél
v Jb Lofted Bends2 ‘ v
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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.

p’SsounwoeKs‘ Y D-F-E-&- -0 E @ - nenoebotomsioe.. B «

@ swept Boss/Base @ @ @ [[E Swept Cut @ EE @] Rib

Haole - Fillet  Linear
Bxtruded  Revolved ﬁ Lofted Boss/Base Extruded Wizard Revalved @ Lofted Cut Pattern ﬁ Drraft
Boss/Base Boss/Base Cut _
Boundary Boss/Base - @ Boundary Cut - - Q’] Shell

Features | Skeich | Sheet Metal | Evaluate | DimXpert | SOLIDWORKS Add-Ins |

PP -T-v-4

£

73 |Make a copy now:

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

2. Click on Save As...

sEIRI¢[&]> e
28 soupworks|*| D - @ K |31 @ E & - nengevottomsior.. [ -
@' Swept Boss/Base Save ut @ ot @] Rib
Ex'truded Revolved Lofted Boss/Base I\ S |ut Gillet PLaintteear; ﬁ Draft
Boss/Base Boss/Base @ Save All 2 ]
Cut - - M| Shell
@I Boundary Boss/Base f@ Publish eDrawings File - Q’ ‘

Features| Sketch | Sheet Metal | E\raluate| Dirt i

3. Click on Save.

You have renamed the file
now and we will continue
to work in this one.

¥ - 4§
SIEE 618>
74 1. Change the name of | Bsawves x
the ﬁle tO ﬂal’]ge- U <« SolidWorks » tutorials » 2016 » 7 arn Zoekenin 7 P
top'SIdprt Organiseren « Nieuwe map cEEE g e
2. Make sure the Optlon 2 MNaam Gewijzigd op Type Grootte
‘Save as’ has been se- 4= base.SLDPRT SOLIDWORKS Part... 120 kB
< flange-bottom.SLDPRT SOLIDWORKS Part... T0 kB
IeCted' | shadeSLDPRT SOLIDWORKS Part... 98 kB
| standard.SLDPRT SOLIDWORKS Part... 121 kB

v

Bestandsnaam: | flange-top.SLDPRT

Opslaan als: | Part (*.prt*.sldprt) R 1 ~

2

@) Save as Include all referenced components

3

() Save as copy and continue Add prefix
Advanced
(0 Save as copy and open Add suffix
A Mappen verbergen ST

Tip!

Configuration of Copy? While making the standard you have seen that we
used two configurations, and now we are making a copy. Why?

A configuration is especially useful for parts that are mainly the same AND
must stay that way. For example the standard: should you decide to change
the height, it must be done in both parts. A configuration is very convenient
then.

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

75 |[Click somewhere on the
plate. You see that the di-
mensions appear.

LPE- W9«

G ER[&[S]
¥

G} flange-top (Default<<Default>_Displa
> History

Sensors
L4 Annotations

§E Material <not specified=

N Front Plane

N Top Plane

™ Right Plane
t Oinin
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Tutorial 7: Garden light

76 |Click on the smallest di- = ° POLPEBR- - o€
mension (@170). A small | © BER[e[&]>
menu appears. Change the gﬂ o Oefaste<batasts D
H ange-top ault=< ault>_| Ispla
size to 22mm and push > B History
<Enter>. Sensors
4 Annotations
§E Material <not specified:>
m Front Plane
mTopplane
N Right Plane
t . Oriain L
77 |Change the size from 280 S
to 90mm similarly. gﬂ BElRle[&>
Click somewhere besides G} O flange-top (Default<<Default>_D
the model to end the com- | » [E History
ma nd_ Sensors
4 Annotations
§E Material <not specified>
m Front Plane
mTopPIane
N Right Plane
t . riain L
78 |In the FeatureManager you —
will see a red x next to the | | @ [E IR [ &[] >
last feature: this means an | ¥
haS OCCUI’ed. Qj © flange-top (Default<<Default>_D
error > b ey
Move the cursor to the fea- Sensors
ture. You will see a short | * [&Anmottions
explanation of the error. é Material <not specified>
N Front Plane
In this case it says:” The N Top Plane
intended cut does not inter- N Right Plane
sect the model”. L, origin
L4 ﬁDBoss-Extrude‘I ’—‘
Why? By changing the size | » @ ® &ut-Extrud @ Cut-Extrudet _
of the ring, the six mount- et Pl ey e et
ing holes are now outside and direction.
the perimeter of the ring
and therefore useless.

79 | 1. Click on the + symbol — PELPEB T-v -6
before the hole feature | @ E B & & >
(Extrude2) in the Fea- | ¥
tureManager G} flange-top (Default<<Default> D

4 History
2. Click on the sketch that Sensors
appears' 4 Annotations
3g Material <not specified=
In the model you can see N Front Plane
the holes now, which are N Top Plane
outside the flange very N Right Plane
clearly. 14, origin “
Boss-Extrudel E|
A @ Cut-Extrude 2
&{-}Sketchz#
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Tip! Sooner or later you will get errors in SOLIDWORKS. Every change you make
will mean that SOLIDWORKS recalculates the entire model and looks if eve-
rything 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: you have just made a sketch on a plane in
a feature and threw away the feature afterwards. SOLIDWORKS will not
know on which plane the sketch should be positioned. There are a humber
of other reasons why errors occur, you can imagine.
When you see an error, try to solve the problem. You first reaction may be:
‘T would better draw this part again’ but it saves you a lot of time if you get
smarter in 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 a red text you can
see in which feature or sketch the error is.

80 |[Change the size from —___¢ POI@@P O +-4

120mm to 30mm. $’||[E|$|®|>

You can do this by C"Cking @ flange-top (Default<<Default> Displa )

on the dimension and fill in | | » (& History

the new value OR by drag- [3) Sensors

ging the blue sphere at the | * [& Annotations

end of the ruler (set to 120 s Material <not specified>

N Front Plane
mm)' N Top Plane
™ Right Plane
I_. Origin
L4 ﬁD Boss-Extrudel
- ﬂ'j Cut-Extrudel
81 |Also change the hole-sizes - POLBPE - T- o -«
from @8 to @6.5mm. $’||[E|$|®|>
(@) flange-top (Default<<Default> Displa
’ History
Sensors
4 Annotations
2% Material <not specified>
N Front Plane
N Top Plane
™ Right Plane
L Crigin
L4 ﬁD Boss-Extrudel :|
- @ Cut-Extrudel
et v ||| s0umvonisr| 0P @8- (50 B8 - e
disappeared from the Fea- @ Swept Boss/Base @ E?I; @ [[E swept Cut Et LEEr @]] Rib
tUreManager. ;‘ﬁ;ﬁ;:; BR::S?,:;:; EoitediEpss/Bose Ex'téuu(:ed Wizard RE"COL:"Ed @ Lofted Cut Pattern & eat
. Boundary Boss/Base - @ Boundary Cut - - Q’] Shell

Save the ﬁ_le' Use the Save Features | Sketch | Sheet Metal | Evaluate | DimXpert | SOLIDWORKS Add-lns |

command in the standard 5 o o

Toolbar. . — PR S a1 @ W-w-(

GIERlIeI&]> —
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Tutorial 7: Garden light

Work plan All parts of the base of the garden light are ready now. We can make an as-
sembly of them.
Because all parts have their midpoint in the origin, we can use the Front- en
Right-planes for a lot of mates. By combining these planes of all the parts,
their position is already determined. We only have to set the height then.
83 |Open a new assembly.
84 |First we must choose the S E[E | o7
part ‘flange-bottom’. This is =
probably not open at this 5P Begin Assembly T o
point. Therefore, click on v X =
Browse. — o
Part/Assembly to Insert -
Open documents:
GJ base
GJ flange-top
@J standard
Browse...
85 |1. Select the file ‘flange- BB Open X
bOttom’ N « SolidWorks » tutorials » 2016 » 7 v O Zoekenin 7 »
2. CI|Ck on Open- Organiseren Nieuwe map == - | o
2 Maam : Gewijzigd op Type Grootte
4= base SLDPRT 28-6-2016 10:09 SOLIDWORKS Part... 120 kB
« flange-bottom.SLDPRT 28-6-2016 09:40 SOLIDWORKS Part... 70 kB
# flange-top.SLDPRT \ 1 28-6-2016 14:34 SOLIDWORKS Part... T0 kB
| shadeSLDPRT 28-6-2016 10:33 SOLIDWORKS Part... %8 kB
| standard.SLDPRT 28-6-2016 11:11 SOLIDWORKS Part... 121 kB
W
Mode: | Recalved ~ Display States: | <pefault>_Display 5t ~
Configurations: | pefault “ References...
Quick Filter:
Bestandsnaam: |flange-bottom.SLOPRT 2 & | | SOLIDWORKS Files (*sldprt *sl v
Annuleren
86 |Do NOT click randomly to — e
place the part, but Click OK @ BRI ¢S]
in the PropertyManager. & Insert Component @O
The part will be placed ex- v§*
actly on the origin. . .
Part/Assembly to Insert -~
Open documents:
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87 |Click on Insert Component 2
) P pSsouawoexs"l O @-8-9-L-0EH@- Assem * Bs
in the CommandManager to
place the next part in the ] BB g % i
bl Insert Mate Linear Component Smart Mave Show Assembly Reference
assem y, Compiments Patiem e Compvonent Co:i::::nts Featvures Georvnetry
Assembly | Layout-| Sketch | Evaluate | SOLIDWORKS Add-Ins | PHIPEB-B-®-6
ram | = | [ o [ e | 5 ‘
88 |Add the file ‘base.sldprt’ — °
twice. Put these parts at a ¢ EIR[&|[S] >
random position in the -
draWII’]g @ Assemn (Default<Display State-1>)
) v [ History
Sensors
L4 Annotations
N Front Plane
N Top Plane
™ Right Plane
L Crigin
4 QJ’] (f) flange-bottom<1> (Default<<D¢
r @ () base<1> (Default<<DefauIt>_Di:E|
v € () base<2> (Default<<Default>_Dit
@@ Mates
We will m now. 2
89 e will add mates no pSsoquo;?Ks‘[ D-F-&@-& -99-(5-08H@- sm: B s
Click on Mate in the Com- 8 N B - @ % ® o
mandManager, Insert Linear Component Move Assembly Reference
Components Mate Pattern Fass;near::rs Component Hsi':jzl‘:n Features Geometry
- - - Components - -
Assembly | Layout-| Sketch | Evaluate | SOLIDWORKS Add-Ins | PRIPB-T-v -4
e 3 1 I
90 |Because all pa_rt_s are built — 2 A v @@ et Default<Disp..
around the origin, we can SBR[ S] v ) History
use the Front and Right N Coincident1 @@ 1 [@ sensors
plane to set the mates. v H g Annotationﬁ___
5 N Front Plane| &
You can select these planes || § Mates | g Analysis N TopPlane
in the FeatureManager, : W Right Plane
which is shown next to the Mate Selections ~ 1, origin
Front Plane L _
mOdel' ﬁg ant Plane@base-1@Assem ' % (f flange-bottom g
> @ () base<1> (Defa,
1. Open the FeatureM- f v B History
anager Standard Mates ~ :| 3 Sensors
Coincident 5 » [&] Annotations
2. Select Front Plane from A . g S
the Assembly Parallel 4 Equations 4
: Perpendicular 8 Material <njl
. + oo
3 -C|ICk on the + symbol _
in front of part L N Tor Dlans
base<1>
4. Select the Front-plane
from base<1>
SOLIDWORKS chooses the
mate Coincident automati-
cally
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5. Click OK.

1. Close the base<1>
command tree, or else
the list will be very ex-
tended: 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 has to be turned
around:

5. Click on anti-aligned in
the PropertyManager

6. Click OK.

v E?g
% Mates Analysis

Mate Selections

Front Plane
Front Plane@base-2@Assem1

Standard Mates
E] Coincident
Farallel
Perpendicular

J+ Tangent

Concentric

Lock
159.457728%9mm =

0.00deg =

Mate alignment:

5 e

<

v [&] Annotations 3
N Front Plane 1

N Top Plane
1 TN RightPlane
L Qrigin
(Sj (f) flange-bottom
¥ @ () base<1> (Defa

v (B () base<2> (Defal.

History
Sensors
Annotations
Ex Cutlist(1)
Equations

it

- v ¥

91 Rgpeat step 90, but use the — 2 A v @@ Assemi (Default<Disp...
Right-plane from the as- @ ER[e[S] v i) History
sembly and from base<1>. || § Coincident2 @& o Sensars
v x 5§ » [&] Annatations
3 N Front Plane 1
I\ Right Plane
Mate Selections ~ 0 1, origin
a@ IRight Plane 3 % {f) flange-bottom...
:
v @ () base<1> (Defa,
L Mlates in Assel.
Standard Mates ~ 3 Histary
El Coincident :| Sensors
L Annotations
Parallel " @;,: Cut list(T)
Perpendicular L4 Equations
Tangent §E Material <not...
. N Front Plane 2
Concentric N Top Plane
Lock
— T riain
92 We will do the same with @ | | E | $ | @ | ~ v QAssem1 (Default<Disp...
base <2>: v [&@ History -
% Coincident3 @@ Sensors i TBi—

_———

o—
25 Material <not...

|_I-I Frant Plane
N Top Plane
™ Right Plane
L Crrigin
’ Sheet-Metal
L4 w Base-Flangel
4 % Edge-Flangel

L4 Flat-Pattern

N Trimblr@m dates
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93 |Next mate the Right-planes: S E R | o A v (@ el (Default<Disp..
1. Select the Right-plane Q wmm T ' Si‘m”’
from the assembly ' (9] Sensers
v I:’.ij 4 Annotations
2. Select the Right-plane - : N frontpiane 1
from base<2> % Mates @ Analysis N Top Plane
.
3- CI|Ck OK. Mate Selections - I_. Qrigin
a?Ig ane — v @ (7 flange-bottom...
igl ane@base-2@Assem " @] () base<1> Defa,
+ (& () base<2> (Defal
Standard Mates ~ » Mates in fsse,
B] Coincident E| 4 History
Sensors
Parallel 4 Annotations
Perpendicular 3 @E: Cut list(1)
G Tangent 4 Equations
§E hdaterial <not...
Concentric N Front Plane 2
@ Lock NTop Plane RN s[A] =
: _ SOELIA
S = 1 rviaie
94 Next we haVe to mate the = - L4 GAssem‘I (Default<Display...
parts to get them at the S ER[¢[€]
same height:  Mate @@
Y
1. Click on Multiple Mate v
Mode in the Property- N Mates | P Analysis
Manager R
Mate Selections ~
2. Se|eCt the tOp from the ﬁg I|Face<1>@f|ange-bottom-1 |
bottom plate.
1
95 |Rotate the model and zoom =
in. S ER[S[€]
§ Coincident9 @ Q@
1,2 Select an edge from the
! 2
bottom of base<1> and V‘E;
base<2>. % Mates @’ Analysis
CI|Ck OK. E]dard Mates Lalirs
Coincident
4. Click OK again to close
the Mate-command. N ==
Perpendicular
9) Tangent
Concentric
Lock
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96 |These three parts are now — =
fixed. $||[%|$|e| &

G Assem (Default<Display State-13)
v History
Sensors
L4 Annotations
N Front Plane
N Right Plane
L Origin
G} (f) flange-bottom< 1> (Default<<De
G} base< 1> (Default<<Default>_Displ: ®
@; base<2> (Default<<Default>_Displ:

@@ Mates

* v v ¥

97 |We will add the standard to D?SSOLIDWORKS‘ " D@2 9NR6EG- asme i

the assembly too.
Fasd BE
Components Mate

in the CommandManager

Click on Insert Component D Linear Component

Pattern Component

@ % m W
Maove Assembly Reference

BROu Features Geometry

Hidden
- Components - -

Assembly | Layout | Sketch | Evaluate | SOLIDWORKS Add-Ins |

¢ ER[o[S] >
Z

PHRIAB W- v -

98 |When the part stand- = E

ard.sldprt is still open, you @ ERI$IS]
can see it in the list in the {? Insert Component @O
PropertyManager. v X -

1. Click on the part called Message Y
standard.sldprt.

Part/Assembly to Insert ~

COpen documents:

2. Putitatarandom posi- || (& ..
tion in the model. @ 1

flange-top I ‘
When you did close the file

before; find it by using

99 |From this part we have
made two configurations:

ISR

I 2
Browse.... —
Configuration:
Cable ~
Browse.., J

Cable and Socket. Most (¥ nsert Component & @
likely you have used the v, -
configuration Socket in step M&“ » 3
98 (the one with the big
hole and four small holes) poreny et -
We have to put in the other | (&,
configuration as well. @ flange-top
Again, start the command m.l
Insert Component in the
CommandManager. —
Configuration: 2
1. Select the file stand- Socket ( 2
ard.sldprt in the menu Browse...
SOLIDWORKS for Prepatory and Advanced Vocational Training, 2018-2019 35

Tutorial 7: Garden light




that appears.

2. Select the configura-
tion Cable.

3. Place the part random-
ly in the assembly

4. Click OK

100 |Add mates in exactly the — E
same way as you did be- S ER[o[@] >
fore. Follow steps 89 to 96. V-

» (@ base<2> (Default<<Default>_Dis »
L4 Qj standard<2> (Cable<<Default>_
- Gj standard<3> (Socket<<Default>,
L4 Mates in Assem
v History
Sensors
4 Annotations
v B cutlist(1)
L4 Equations
§E Material <not specified>
N Front Plane
N Top Plane
N Right Plane
L Origin
i Planel
v [&) Sheet-Metal
v JJL Lofted Bends2
L4 1 Cut-Extrudel
3 Cut-Extrude?
L4 Flat-Pattern
- @@ Mates

/( Coincident] (base<1> Front

101 |Add the part Flange-top to _ E
the assembly B ERIS[S]

E?@ Insert Component @@
v X .

Message b

Part/Assembly to Insert -

Open documents:

Q} base

‘Q; flange-top

standard
G 1

Configuration:

Default ~

Erowse...

o

Thumbnail Preview hd
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102 |Add mates (use front and
right planes) to position this

component correctly.

I E RIS @ >
<.

» (@ base<2> (Default<<Default>_Dis »
L4 Qj standard<2> (Cable<<Default>_
- Q} standard<3> (Socket<<Default>,
L4 Mates in Assem
v History
Sensors
4 Annotations
v B cutlist(1)
L4 Equations
§E Material <not specified> :|
m Front Plane
m Top Plane
N Right Plane
L Origin
ﬁ Planel
v Sheet-Metal
v Jb Lofted Bends2
L4 Cut-Extrudel
v Cut-Extrude?
L4 Flat-Pattern
< Q} flange-top<1> (Default<<Defaul
b Mates in Assem

Are you sure you have
saved all changes? Just to
be sure, click on Save in the
Toolbar first.

Let's make a copy now:

1. Click on the arrow next

T e
103 |Save the assembly as
standard-complete.sldasm
Work plan We will get started with the lamp shade. We create the base plate first. As
you can see in the illustration it looks a lot like the upper plate at the base
of the light. Therefore, we can decide to make a copy of this part and
change it.
104 |Open the file flange-top.

55 souoworks| ¥ D 1% @ - [S][ 9 B @ - envesonsoper B

S .
@ Swept Boss/Base ﬁ ave ut @ EE @] Rib
Save As i i
Extruded Revolved E Lofted Boss/Base |\ ut (A PLamtteear; E Draft
Boss/Base Boss/Base @ Save All D
Boundary Boss/Base _ ry Cut - - Qﬁ] Shell
E:_@ Publish eDrawings File 2 -

|

Features | Sketch | Sheet Metal | Evaluate | Dir

G BER|e & >
to Save =

- Ny

PEAPE - W-v -«
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2. Click on Save As...

105 |When this message ap-
pears, Click OK.

SOLIDWORKS X

|, This file is being referenced by other open documents.

Choose the desired option to save this file.

‘—> Save as
i Saves the document with a new file name. Open files that have references to the
original document will refer to the new file.

—» Save as copy and continue
Saves the document with a new file name without changing references to the
original file. The copy will be saved to the disk and remain closed.

—>» Save as copy and open ’
Saves the document with a new file name without changing references to the
original file. The copy will be saved to the disk and opened.

the option Save as
copy.

3. Click on Save.

[] Don't show again Annuleren
106 |1. Rename as: shade- B save s X
bottom A || « SolidWorks » tutorials > 2016 » 7 v 0| [ Zoekenin7 )
2. IMPORTANT: Check Organiseren v Nieuwe map . EEEN 0
2 MNaam Gewijzigd op Type Grootte

4= base.SLDPRT

* flange-bottom.SLDPRT
# flange-top.SLOPRT

| shadeSLDPRT

| standard SLDPRT

120 kB
70 kB
70 kB
%8 kB
207 kB

v 1

Bestandsnaam: | shade-bottom { v

Opslaan als: | Part (*.prt;*.sldprt) ~

() Save as Include all referenced components

(0 Save as copy and mntmy Add prefix 3
Advanced
(®) Save as copy and open Add suffix
e Annuleren

Tip!

What does the option ‘Save as copy’ mean? The file flange-top is used in
the assembly that we have made before. If you would change the name of
this part with ‘Save as’ the name in the assembly will also change. But we
do not want this to happen in this case: this would mean that the flange-top
in the assembly would be replaced by the part named shade-bottom that
we have just made.

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

Tip!

When this all seems to be a bit too complicated for you, you could also use
the Windows explorer to copy the file and rename it. To be able to do so,
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 find this part again and you will get multi-
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ple, unsolvable errors.

107 |1. Click on the arrow in

front of the first feature
(Extrudel)

2. Right-click on Sketch1

3. Select Edit Sketch in
the menu.

Rotate the sketch with
Normal To.

¢ E B ¢[€] >
v
% shade-bottom (Default< <Default>_Dis
> History
Sensors
L4 Annotations
§E Material <not specified=>
N Front Plane 3
1 NTop Plane
™ Right P P
(2t 1% 4

I_. Origin
< ﬁD Boss-E @ ﬁ) J)‘

I\, Sketcht
4 @ Cut-Extrudel 2

108 |Click on the outer circle of
the sketch and push <de-

lete>.

LPHRAB T -

Gj | | E | $ | @ | L Q}shade-bottom (Default<...

O Circle @

v

Existing Relations Ea
J:L Diameter3

(i) Fully Defined

Add Relations Eal :|
Fix

Options ~

I:‘Forgonstruction

D22
@90

109 (Click Yes in the message

that appears.

(S5

This item has associated dimensions or has been
referenced outside the sketch, Do you want to delete it
anyway?

Sketcher Confirm Delete

Yes to All

110 |Click on Polygon in the

CommandManager

JD?SSOLIDWORKS! d O H-2-5 'm H] {33 ~ Sketchl of shade-b.. 5
(¢ & /S-G@-N- % O (5 Mirror Entities

Exit Smart . . - A Trim Convert [EICI
Sketch | Dimension U £ @ L2\ | Entities  Entities  OTset G Linear Sketch Pattern

Entities
@ - R o -
Features | Sketch | Sheet Metol Wggvaluate | DimXpert | SOLIDWORKS Add-lns |

. Display.-':DeIete
Relations

A0 pove Entities = -

O LI

SER S >
<

SOLIDWORKS for Prepatory and Advanced Vocational Training, 2018-2019

Tutorial 7: Garden light

39




111 (1. Set the number of sides

to 6.

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

Click on the origin

4. Click besides the origin,
horizontally to the
origin. The distance

G BRI [€]

@ Polygon
L'

Options
I:‘Forgonstruction

Parameters 1 Ca
~
@ B < ¢

D P o
Lol o /4- EE E:g
L4 % shade-bottarmn {Default<... B

e

-

©)]

@Inscribed circle
O Circumscribed ch 2

1. Click on Smart Dimen-
sions in the Command-
Manager

2. Click on the inner circle
Place the dimension

4. Change the value to
120mm

5. Click OK.

Style
Tolerance/Precision

15"
30, | None

does not matter. @ [0 0 } 3
o) [ 000 2
@ [10s73779217 2
[ [0.00® 2 \
é’l‘dem_\r Polygon bl B
112 |Set the size of the inside = E PHL B-T-
C|rC|e W|th Smal’t Dimen' @J | | E | $ | @ | L % shade-bottorm (Default<.., B
Sions_ e\ Dimension

”g% .12 [Document)
Primary Value
D2@Sketchl vix @ oty & -
106.73779217mm | D2@S5ketchl
120 4 = )
Dimension Text ~ e

113 |The sketch is done now.

Click on Exit Sketch in the
CommandManager.

2
JpS sounwoexs‘ 4

O -B-2-%-0 - @ E @ - sketcht of shade-b... B¢

E / - Gj - fU - a @ C [PH] Mirrar Entities

Exit Smart o Trim Convert [EI-I Display/Delete
Sketch | Dimension | I ™ 672 7 @-A Entities Entities E%E:iits G Linear Sketch Pattern = o tions

@9 - @ _1 * o = = Move Entities = -
Features | Sketch | Sheet Metal | Evaluate | DimXpert | SOLIDWORKS Add-Ins |
S— PRGPB- -

GJ | | E | $ | @ | 4 Q}shade-bottom (Default<.. B
e\ Dimension @ Vs .}
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114

At this point, an error oc-
curs!

Why?

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.

@ What's Wrang - X
Type | Feature | Preview ‘ Help| N Description

A, Warning tsketchz Could nat find face or plane,

< >

Show errors Show warnings Qisplay What's Wrong during rebuild

SOLIDWORKS

Feature Sketch2 has a warning, which may cause subsequent features to fail.
Would you like to repair Sketch2 before SOLIDWORKS rebuilds the subsequent
features?

[] Don't show again

E LContinue (Ignore Error)

| Stop and Repair

the part is ready.

Save the file by using the
Save button in the toolbar.

¢ EBR[e€]>
g

% shade-bottom (Default<<Default>_Dis
> History

Sensors

Annotations

o—
2% Material <not specified>

m Front Plane

m Top Plane

-

115 |We are going to determine & PHOLPHE - ©-v-4
a new plane, on which the SBR[ [€] > i
sketch of the holes has to v
b Iaced % & shade-bottom (Default<<Default:
€ p ' L4 & History
Right-click on the sketch of swEm
the six holes. s
2% Material <not specified>
Select Edit Sketch Plane in ™ Front Plane
the menu that appears. W Top Plane
™ Right Plane 2
L Origin
~ ﬁ Boss-Extrudel %
I\ () Sketch i 1® 4
& @ & Cut-Extru @ﬁ 'GL
N A {—}SkelchZ_ 1
116 | 1. Click somewhere on = PER I B-P-v-
the top plane of the S E[R[&[®] | @ shade-bottorn (Default<...
model [ SketchPlane ®@
2. Click OK in the Proper- | Wy 2
tyManager. E ~
117 | The error has disappeared, LROLBHB-D- v -
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Work plan

We will start modeling 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 our needs.

From that file we have to remove a few items, for instance the holes we
have made at the bottom and the configurations. After that we can resize
the part and open the sidewalls.

47.

118 | Open the file shade.sldprt.
This file is saved in step

SEIA R
¥

GJ shade (Default<<Default>_Display State
L4 History
Sensors
4 Annotations
v B cutlist(n)
L4 Equations
?E Material <not specified=
N Front Plane
N Top Plane
™ Right Plane }
I_. Origin
w Planel
v Sheet-Metal
v Jb Lofted Bends2
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119 | We have to change a
number of dimensions in
the model.

1.

Zoom in at the top of
the model.

1 o
| p—

i

,IQJ shade (Default<<Default>_Display State
| v [ History

| Sensors

|_-, L4 Annotations

e »

2. Click at a random |» Eﬁ Cut list(1)
pOint. [ Equations
[ 2= Material <not specified>
3. Click on the size of | N P
20mm and change it to || N 1oppiane
90mm. 1 N Right Plane
120 | 1. Zoom in at the bottom || °
of the model. ;%||[§|$|9| >
2- CI'Ck on the mOdeI :Q} shade (Default<<Default=_Display State
again. | v [@ History
3. Click on the size of [, ;"::tr:tions
65mm and change this ||, &, cuistn
to 60mm. [ Equations
! §E Material <not specified>
! N Front Plane
) N Top Plane
[} |-« [N
121 | 1. Zoomout, inorderto || ° -4
getadlearviewatthe | ¢ E R & & >
whole model. i
i Qj shade (Default<<Default>_Display State
2. Click on the model. | » [ History
. . ) i Sensors
3. Click on the dimension ||, 5 annotstions
740mm, which indi- ., » B Cutlist(1)
cates the height. 1 v [ Equations
Change it to 200mm. i §E Material <not specified>
| N Front Plane
) N Top Plane
" N Right Plane :|
! L Crigin
! ﬁ Planel
'v [ Sheet-Metal
3 w| Flat-Pattern
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122 | We will now make the

2
S SOLIDWORKS‘ 4

Dv@vﬁvgvﬁjvmg ] @ -  shadesoprT= [ s

openings in the sidewalls.
C & /-0-v-i ©

Sensors

L4 Annctations
B Cutlist(1)

Equations
o
2% Material <not specified>

-

-

W Erant Dlans

1. Selﬁct one of the side- T Sl e E e e A e .
walls. \ y ©-0 cwl| . . . .
2. Click on Sketch in the Features | Sketch | Sheet Metal | Evaluate | DimXEft‘.c_.J_“SOLIDWORKSAdd-lns | PHAAB-T-v -
CommandManager. -
| | B | $ @ | > GopDo§ Lofted Bends2 .D
3. Open the sketch. 4 =
Sketch2 I Sketchl-
G} shade (Default<<Default>_Display State &
v History

123 | Click on Offset in the J ;Ssouawoexs‘ N
[

O-F-B-8-9 'm ] {5} - Sketeh3 of shadeSL.. [ s

CommandManager.
E|l & /- G-N- # ©

| Exit Smart . . . A Trim Convert
| | Sketch | Dimension D £ @ -"A- Entities Entities

Offset EE Linear Sketch Pattern

[PH] Mirror Entities J@

. | Display/Delete

Relations Sk
| - = &g - @ _] ~ o - - Mave Entities - =
f Features | Sketch | Sheet Metal | Evaluate | DimXpert | SOLIDWORKS Add-ins | PHLPAGB B9
; PR I AT ] .
124 | 1. Set the distance for the ||
offset to 15mm. 1S E |[%|¢|®|
. . | [ offset Entities @
2. Click on the option Re- || ™ =
verse (when neces- f, ﬂ 3
sary), in order to show || parameters
the yellow line at the || <& |Em
inside of the plane. [ Add dimension
1 .Be\rerse
3. Click OK. | Selediha 2
_ [ Bi-directional
| Cap ends
Lnes
Construction geometry:
Base geometry
Dgﬁsetgeometry
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125 | 1. Click on Sketch Fillet in
the CommandManager

2. Set the radius to 5mm
in the PropertyManager

;JD?SSOUDWORKS!" D-F-E@-&-99-06-0EHG - sdoshes. Bs
|l & /-G WNV- # O

Exit Smart . . . A Trim Convert mE . - Display..;DeIete
sketch | Dimension |3 = €~ ) = A\ | gniities entities Ec:::ifs GispUnesgSKetchibatien Relations E‘;

- > @9 - @ ! o - - Move Entities - =

I}'H] Mirror Entities

3-6.Click on the four cor- Features | Sketch | Sheet Metal | Evaluate

ners of the sketch.
7. Click OK twice.

S ER $|E]

b
i
1
1
|
i
|
|
1 ) Sketch Fillet @
1
1
1
1
1
b
b
b
)
)
b
b
b
b

Vg
78
essage

Select a sketch vertex or entities to fillet.

Entities to Fillet Ca

i Fillet< 1=
- | Fillet<2>
I | Fillet<3>
Fillet<4=

" Fillet Parameters 2 A
| K [So0mm |

Keep constrained corners

Dgimension each fillet

imXpert | SOLIDWORKS Add-Ins

PLELOBE-©- -
~_

—

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

v_X &

||
|
|
Repeat steps 122 to 125in ||
|
|
|
]

RERAE)

| [@ CutExtrudei

the two other planes of the || fom ™ 2
model.

Sketch Plane

Direction 1

:. Through All
N

[ Flip side to cut

ﬂormal cut
. [ pirection 2

- Selected Contours
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PEa@B ©- -4

127 | This part of the shade is

" = >
ready now. ._,$3||[%|$|®|
Save the ﬁle “@} shade (Default<«<Default>_Display State .
| I History £

| Sensors

| Annotations

| v B cutlist()

hr Equations

Y §E Material <not specified>
! N Front Plane
) N Top Plane

! N Right Plane :|
: I_, Origin

I ﬁ Planel

: Sheet-Metal

"+ fil Lofted Bends2
Cut-Extrudel

Cut-Extrude2

* v v v

Werkplan Although not all parts of the shade are ready yet, we will already make and
assembly. 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. Donot putitata
random position, but by
clicking OK, the part will be | messge' 2 v
positioned directly at the P A
Ol’igin. Open documents:

@3 base -

@J flange-top 1
% shade
‘@; shade-bottom

@J standard o
i I v
anfinuratinne

S E R S
23 Begin Assembly @@

L' -

A

129 | Insert the part i - E
shade.SLDPRT twice. Place |, @ B B ¢ & >
these in random positions. 10~
i Q Assem? (Default<Display State-1=)
,, v History
I Sensors
i Annotations
1-| N Front Plane

\|_:\.I Top Plane

N Right Plane

L Origin

)
)
)
1 G} (f) shade-bottom<1> (Default<<De
)
)
)
)
)

1 v &Gy () shade<1> (Default<<Default> Lo
1°* @J (-) shade<2> (Default<<Default>_C

@@ Mates
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130 | Add mates by using the i -
Front- and Right-planes. |} @B B & & >
You have done this before |1 V-
in steps 87 to 93. ,;Qemz (Default<Display State-1>) |
i History
3 Sensors
2-, L4 Annotations
i. N Front Plane
2 N Top Plane
2 N Right Plane
1 L, origin
1 (g; (f) shade-bottom< 1> (Default<<De
2 v (B shade<1> (Default<<Default>_Disp©!
2 v €8 shade<2> (Default<<Default> Disp
2y @@ Mates
131 | Save the assembly as:
shade-complete
Werkplan 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. ggcrzlliec;rghtt;ﬁsaerrrtogoumn_ 25 sovpworks Y D B899 B S - moeomeeso. B
ponents in the Com- SR BB B B » ® 0
mandManager.
2. Click on New Part. - - M il W A
Assembly r E’g Insert Components IDWORKS Add-Ins | (;;_»‘_- 6:‘_5 4 70 @ l'c'] Y §
|@; Mew Part
@ @ Mew Assembly ‘J
?‘ w Copy with Mates 2 A
Q shade-complete (Default<Display State
v History
133 | Click on the Front-plane in — 2
the FeatureManager. In ¢ ER[e[€] >
this plane you will make a -
fIrSt SketCh Of the Strip- Q dejcomplete (Default<Display State
b |&] History
Sensors
L4 Annotations
mTop Plane ™ @
N Right Plane
t A
Tip! You are modeling ‘in-context’ now: you are creating a part (which will be
colored blue) while the assembly is transparent. You can not change the as-
sembly, but you can use it to add relations.
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Rotate the model so you
get a clear view at the
sketch.

1. Open the rotate menu.

2. Click on Normal To.

S B R ¢S]
-

@ shade-complete (Default<Display State
L4 History
Sensors

L4 Annotations
N Front Plane

=, psa

Padll’;

-

AP, - ¢
25?@»
ﬁv

[ g
6@0 0

9 i
ﬁ@@a

ing Smart Dimensions as
shown in the illustration.

@ﬁ shade-complete (Default<Display State

N Top Plane
™ Right Plane
I_. Origin
4 % (f) shade-bottom=1> (Defau|t<<De_| “
135 | Next draw a centerline. S EE &S DL -
E -
1. Click on the middle of -~ @ @ otedecompies Cctou 1
rc -
the upper edge to set Ve
the first point. Be sure [
to find the midpoint, Options A W I
check the symbols for &4 For construction |
thIS. Parameters Ll i
2. Click on a second point ((} 11111 |
vertically underneath e i
the first one. A [ ] 5 |
~ | 105.81806772
3. Press <esc> ¢ \: -
Q 0.00 S A = 3000287 72
@ | 103.79511779 \ d ! ]

136 zDgzvr: ?nrsgt?hnaqclibilf;n | 25 soupworks|*| D - -@- @ I @ B & - sketent ot Partstsh.. [ s
see that there are two top 8 ) & "GN~ * O
edges. Thls iS, because the Component Extr:?nal Skeilzch Dlmren:smn ﬁ @ "‘1\ En;:gles E:E:lees E?1§
faces are not Vertica'[ but References [ Assembly Transparency 1_1 * o - >
at an angle. Features | Sketch | Sheet Metal | Evaluate | DimXpert | SOLIDWORKS Add-Ins |

. . & < B9 |
1. Click Rectangle in the CIIEIEE) ® ol BE-©-
L4 shade-complete (Default... 4
CommandManager T Rectongie @ \
2. Select the option to v I o PP
draw the rectangle — B o
from the midpoint. == R [y
3. Place the midpoint on H 2 ﬂ
the centerline. <S> = R
4. Place the corner of the g cl i |
rectangle on the upper Add construdion lin 1 |
edge.
137 | Add the dimensions by us- PLLPE W-9 &
e B R[¢[€] >

4 Histery
Sensors

L4 Annotatinns
N Front Plane
N Top Plane
™ Right Plane
"

B [
— —
—
5 —_ (o]
- —_
—— —_—
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138 E(!;I':u?glvllzae:;;reis in the J;Ssouawoexs! Y D-m-E-2-9-R[8E& - samosumpn. Bs
' @ Swept Boss/Base
Click on Extruded Boss. o mﬂd Re‘%&d
Component | External Boss/Base Boss/Base
References E Assembly Transparency -
Features | Sketch | Sheet Metal | Evaluate | Dim¥pert | S ORKS Add-Ins |
’ CHB -
| | l% s >
Te— [ . | e—
139 | To make the extrusion set s PLOEL I #- T
the following features: = @ B[R | ¢ @] b @8 shade-complete (Default..
Boss-Extrude
1. Select Up to Body for o
Direction1 N
From
2. Click on one side of the Sketeh Plans
shade.
Direction 1
3. Check Direction2 in the | ' ] [uptooay
PropertyManager, this » I
is to expand the sketch
in two directions. ) |Cut-Ex'trudeS@shade-z@shade-n| o
4. Select Up to Body for :
Direction2 also. (Daf?&utwafd
5. Click on the other side wection2 -
of the shade. e ;" To Body L ol
6. When it looks OK to m _
you, Click OK. .
140 | 1. Select the upper side
of the strip ?| |[%|$|®|
2- Open the eXtended @s shade-complete (Default<Display State
menu from the Com- » [ History
mandManager when St
needed. 4 Annotations
N Front Plane
3. Click on Circle. N Top Plane
N Right Plane
L Origin
L4 G} (f) shade-bottom< 1> (Default<<De
» (@ shade<1> (Default<<Default> Disp®
141 | Draw a circle, with its mid-
point at the origin. BB | ¢|@| >
Set the 5ize Of the CerIe @s shade-complete (Default<Display State
with Smart Dimensions. v [ History
The diameter has to be @6. Sensors
+ [&] Annotations
Make a Cut-Extrude from N Front Plane
this circle and set the N Top Plane
depth to Through All. N Right Plane
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Click on Edit Component in
the CommandManager to
switch off this function.

You are no longer working
in-context. The assembly
turns back to ‘normal’
again (it is no longer

2
JDS SOLIDWORKS‘ Y D@8 ]| 0 E @ - stie-nshadecom.. B s
Swept Boss/Base
o 7 s 2
Mo Bxtruded  Revolved ‘ Lofted Boss/Base Extruded Wizard
Component | External Boss/Base Boss/Base Cut

eferences E Assembly Transparency Boundary Boss/Base -

Features | Sketch | Sheet Metal | Evaluate | DimXpert | SOLIDWORKS Add-Ins |

@III[E|$|®| >
7~

transparent).
@ shade-complete (Default<Display State-
v History
Sensors
Tip! The strip is ready now and is directly fixed at the right place. You must

have noticed that modeling In-context works fast and is very easy to do.

There is another important advantage: when you change items later, for in-
stance the size of the shade, the size of the strip will change automatically
too.

We did not save the strip and did not name it. SOLIDWORKS does this au-
tomatically and saves the part within the assembly.

143 | First open the strip.
. S[E[R | o|®] >
1. Select the part in the <. @
FeatureMa nager. @ shade-complete (Default<Display State
» [&) Hist
2. In the pop-up menu Se'n::;
select Open part. » Pl Anmotations
N Front Plane
N Top Plane
N Right Plane
I_, Qrigin
» @ () shade-bottom<1> (D L -
b €@ shade<1> (Defaut<<Def L7 63 (B B N & 17X D
b @ shade<2> (Default<<Del & [& @ ~
v | ) [ Part4*shade-complete [<2> > (D
» @@ Mates 1
144 | Click on Save As... and

name the part: Strip.sldprt

P )
DSsoupworks (P D-F-B-2-9-5-|0 B & - stiesoemr 5
@ Swept Boss/Base ﬁ pauE ut E? EE @ Rib
Bxtruded  Revolved ‘ Lofted Boss/Base @ avens ut (A PLamtt?r:'l E Draft
Boss/Base Boss/Base % Save All B
Boundary Boss/Base ry Cut - - Qﬁ] Shell
f@ Publish eDrawings File -
Features | Skeich | Sheet Metal | Evaluate | Di

|

- §

1
PELAE V-

RI&[®
||||| _—
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If the message in the illus-
tration appears, click OK.

SOLIDWORKS

| Partd"shade-complete.sldprt is being referenced by

: other open documents as virtual component. "Save
As" will replace these references with the new name
and convert them te normal components . Check
"Save As Copy" in the "Save As" dialog if you wish to
maintain existing references,

[0 Don't show again Annuleren
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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.
146 | 1. Open the Design Li- PLOLAB-B-v-
brary - G T+ 9
. @ routing =
2. Click on Toolbox § Toobox
Click on DIN [0 Favorites
» E= ANSl Inch
4. Click on Bolts and > B ARSI Metric
> [ AS
Screws e
Click on Studs - L s
+ [ DIN
6. Select the Stud bolt - > &P Bearings
DIN 976-1, and drag it e
to the mOdeI Il Hex Bolts - Structural
(Ml Hex Bolts and Screws
(Hill Hex Bolts and Screws - Fini
[Hll Hexagon Socket Head Scre
LAl Miscellaneous
(il Self Tapping Screws
Ll Set Screws - Hex
(Il Set Screws - Slotted
[HIll Set Screws - Socket
Ll Slotted Head Screws
[l Square Head Bolts and Scn
5 » B Studs
&) Studs - Fine Pitch A
< >
Stud bolt - DIN 976-2 [y
6 wp /
Stud bolt - DIN 976-1
147 | Release the stud bolt in the

hole in the strip

SB[ R[¢[€] >
7.

ga shade-complete (Default<Display State
v History

Sensors
L4 Annotations

m Front Plane

m Top Plane

™ Right Plane

L Origin

TR P T
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1. Set the diameter to M6
in the PropertyManager

2. Set the length to 60mm
Click OK.

4. Push <Esc> to end this
command.

°

9 E R ¢ &
Configure Component @

v,

Ibeplme(lm:ponent v

Part Numbers ~

Edit Delete

Properties ~
Size: 1
[ = |
Length: 2
B g
l End Type:
[P ol
149 | Next add a mate: it has to =
be between the bottom of @|| B |$|©|
the stud bolt and the bot- ) Coincident14 @ @
tom of the strip. v M
W
Standard Mates ~
ﬁCuincidem
Parallel
150 | The assembly of the shade

is ready now.

Save the assembly.

Work plan

We need one more part: the roof of the shade. Because this is a pointed
sheet metal part, we cannot create it in the same way. We can however

use a third method to create sheet-metal by using a solid part.
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151 | 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 Com-
mandManager.

G EB[o[S] >
¥

@gj Partf (Default<<Default>_Display State B
v History
Sensors

L4 Annotations
2% Material <not specified>

N Front Plane 7 .@
N Top Plane ébu

™ Right Plane B

L Origin

f sketem ==

152 | Add a construction plane at
a height of 40mm above
the Top-plane. You have
done this before in steps 39
to 41.

PHABB -9

¢ ElR[e[@] >
¥

G} Part6 (Default<<Default>_Display State

v History )

I Sensors “—__
4 Annotations

§E Material <not specified>

N Front Plane

N Top Plane
™ Right Plane
153 | Make a sketch on Planel. ,;?Ssouawoexs\h D a2 KleEs- parts * o s
1. Select Planel C & /J-@-nN-@ )
2. Click on Point HED pimension 17 €2~ @ - A Entities -
- - @9 - @ ~ o o o - >

Features | Sketch | Sheet Metal | Evaluate X;ert | SOLDWORKS Addns | © 5} 7 g8 (B - ) - @ - ¢
¢ ER SIS >
v

(@) Parts (Default<<Default>_Display State . !
> [9) History / T\ T~

154 | 1. Place one point, directly
in the origin of the
sketch.

2. Click on Exit Sketch in
the CommandManager

I =1 Sensors o
JDDSSOLIDWORKS!’I O B-2-5-0-0 B8 - stanzorats: B
e & /S-G-N- ® O C Bl Mirror Entities I

Exit Smart D o B o @ - .f:‘;‘\_\ EIrlm Convert Offset EE linear Sketch Pattern . Display/Delete E

Sketch | Dimension ntities Entities . Relations
Entities

.2 (= @ _1 ‘E\ - - 20 \ove Entities = -
Features | Sketch | Sheet Metal | Evaluate | DimXpert | SOLIDWORKS Add-Ins | PHOLAB B

SEIREE)
o Point @ /P/Qi,‘r 1¥'
v / i S

» ) Part6 (Default<<Defaults...

| Existing Relations -~

L

Caincidentd ‘
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155 | 1. Select the first sketch 2 > = = . i+
in the FeatureManager. DSSOUDWORKS‘ AR A Ellega " S

@ Swept Boss/Base

2. Hold the <ctr|>-key §L Lofted Boss/Base
and select the second @ Boundary Boss/5NNgy 4 . - .
sketch. reatur%ch | Sheet Metal | Evaluate | DimXpert | SOLIDWORKS Add-Ins
3. Click on Features in the W 30 , PEEPE -9
CommandManager S | | B | ¢ | @ | e
_ \d / e
4. Click on Lofted €3y Part6 (Default<<Default>_Display State -
Boss/Base » [ History

I Sensors
L4 Annotations
§E Material <not specified=>
N Front Plane
N Top Plane
t N Right Plane
L Origin
-
ﬁ Planel
" sketch2 @ 2

156 | Click OK in the Property-

@J | | E | $ | e | 4 E_a_ﬂ:ﬁ (Default<<Defaults..,

Manager. ) Parté
L Lot @ e —
.
I Profiles ~
> Sketchl

Sketchz 1

t - U B

Start/End Constraints hd

FCasidda Coreas w~

157 | We have a solid part now. 2 > T e R i i
We will make this hollow. J—DS SOUDWORKS‘ | O F-@-a-9 M_Q i e :
@ Swept Boss/Base @ @ [[—5 Swept Cut @ EE @ Rib

ROtate the mOdeI around Extruded Revolved ‘ Lofted Boss/Base EBxtruded Wizalrd Revolved @ Lofted Cut (A PLaintti?; E Draft
H H H H Boss/Base Boss/Base Cut Cut L
untll you see It Ilke in the ’ ’ @ Boundary Boss/Base - @ Boundary Cut - - Qﬁ] Shell
illustration. Features | Sketch | SheetMetal | Evaluate | DimXpert | SOLIDWORKS Add-Ins |
Click on Shell in the Com- _ PEOLHE - €
mandManager. ¢ [ElE[¢]€] >
¥
G} Parth (Default<<Default>_Display State
> History
Sensors
L4 Annotations
§E Material <not specified>
m Front Plane
N Top Plane
W Right Plane
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1. Set the thickness to
1.5mm.

2. Select the back plane
Select the bottom plane
4. Click OK.

S ERI&[S]
(W Shellt @)

-y A
" S—

Parameters
Face<1> ‘

2 [1.50mm
@ I
Face<2>

[ shell outward

|:| Show preview

Multi-thickness Setlings Ll
e

v (@ Parte (Default< <Defaults..

2

159

that SOLIDWORKS has
modified the geometry to
be able to bend the materi-
al.

Click OK.

Auto relief cuts were made for one or more bends,

We will change this part in- _,S| Y D@ a-9 -] @ - — P — Q-
to a Sheet Metal part. =
i S Extruded Cut @ I
1. Click on Sheet Metal in | »ftes-8ens Forming (G smmtc Faie o
the CommandManager BB vent ;
et Metal | Evaluate | DimXpert | SOLIDWORKS Add-Ins 0
2. Click on Insert Bends PHLPB B-o- Q-0 1
P ’ %
160 | 1. Click on the middle — = PEL
plane of the model. G| Blele] v @ Part6 (Default<<Defaults..
When making a flat < Bends @
drawing this plane will ~/¢ 3
hold its position. Bend Parameters ~
2. Set the bending radius J
to 1mm. (%, [1.00mm ‘ =
. @ 0.00mm 2
3. Click OK. d
Ignore beveled faces
Bend Allowance hd
Auto Relief -~
Rectangular ~
161 | A message appears, saying SOLIDWORKS %
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162 | A few features have been E
added to the FeatureM- SER[e[@] >
anager now, which indi- v :
% Partb (Default<<Default>_Display State
cates clearly that you are .
; . v [ History
dealing with a sheet metal N
part- 4 Annotat\ons
v B ut i
One half of the roof is , ;:;:ﬂ
ready now. §E Material <not specified=
S th . h d Id rt mFrontPIane
ave this as: hood.sldp B Top Plane
™ Right Plane
L Origin
' Planel
v gL Loftn
([ shellt
v [E) Sheet-Metal
4 mE Flatten-Bends1
4 Eﬂ Process-Bends1
4 Flat-Pattern
163 | Next we will make an as- || d
sembly of the roof. :$||E|$|©| ?
Open a hew assembly. Add ;g hood-complete (Default<Display State-"
the part hood.sldprt twice. | * [ Histoy
Make mates to set the parts |, ~[3)ser
to the right position. prnetens
Use the method we have | B TopPlane
used before in this tutorial: | EE‘S"FP'E”E
rigin
make mates between the U % hood< 1> (Default<<Default>_Displ:
Front- and nght'pl_anes' i+ € hood<2> (Default<<Default>_Displ:
You can set the height by v D Mates
mating the Top-planes.
Check steps 89 to 95 on
how to make these mates
164 | We have to make a mount- 2 > E-a 9 |—|—| S EG - resema g
ing hole in the roof to fix it. 23, SOUDWORKS‘ ‘ - E? 7 5 =
Cc & | /-G V- ©
S oronen 1 OWQ 3 AL s :
. - le-@ s o o . > .
Assembly | Layout | Sketch | Evaluate | SOLIDWORKS Add-Ins | LPHLPB B9 -4
= 2
e ER[¢ S5
7-
Q Assem3 (Default=Display State-1=)
v History
Sensors
L4 Annotations
m Front Plane 1
NI Rinkt Dlans
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165 | Draw a circle with the cen-
ter on the origin.

Add a dimension for the
circle with Smart Dimen-
sions

Change it to 6.5mm.

S B R[¢[S] >
7.

ﬂ Assem3 (Default<Display State-1>)
v History

Sensors
L4 Annctations

m Front Plane

m Top Plane

N Right Plane

L Origin
4 % hood<1> (Default< < Default=_Displ
4 % hood<2> (Default< < Default=_Displ
4 @@ Mates

f Sketch

166 | 1. Click on Assembly Fea-
tures in the Com-
mandManager

2. Click on Extruded Cut

JD’SSOIJDWORKS| }| B = E‘; = ﬁ = g 2 H 2 I} = {:é} * Sketchl of Assem3 * Search Com

) 1] N
& b @1
Edit Insert lie G Linear Component Smart Move Show Assembly Reference Hew
d ate Compone e — ew
Component Eonpepent Preview Estien Fasteners ST Hidden ﬁtures ecnan) Mation
- Vindow - - -

Components Study

@ ';. H % @ Extruded Cut
@ Revolved Cut

Assembly | Layout | Sketch | Eveluate | SOLIDWORKS Add-Ins

CIEIEEIEE
-

167 | 1. Set the depth of the
hole to Through All in
the PropertyManager.

2. Change the direction of
the hole when needed,
in order to lead it
through the model

AR . B i T Y
T &
(g Assernd (Default<Display.,

S ER &S]
Cut-Extrude @
VX
From 3 S

|5ketl:h Flane V|

Directi

ni 1
3. CI'Ck OK. Whmughml ( v|
2 |
[ Flip side to cut
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 a so called assem-
bly feature.

We did nothing else than 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 in real live.

168 | The hood is ready now.
Save it as hood-
complete.sldasm

169 | All parts are ready now and
we have created three sub-
assemblies:
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- standard-complete
- shade-complete
- hood-complete

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

Open a new assembly.

170

1. Select the file Stand-
ard-complete in the
PropertyManager

2. Click OK.

9 E R[S

23 Begin Assembly @& ®
+ -

& 2
Message W

Part/Assembly to Insert -

Open documents:

Q} shade ~

@J shade-bottom
@ shade-complete

Q} standard

&, standard-complete
AT civie v

Configuration:

Default ~

Browse... z|

Thumbnail Preview hd

Options Ll

Start command when creating new
assembly

Graphics preview

I:‘Make\rirtual

|:| Envelope

171

Add the two other assem-
blies now. Put them at a
random position.

e ER &S >
7.

@ Assemd (Default<Display State-1=)
v History

Sensors
L4 Annotat\ons

N Front Plane

N Top Plane

N Right Plane

I_, Origin
4 @ (f) standard-complete<1=> (Default-
v @@ () hood-complete<1> (Default=Di:
v €@ () shade-complete<1> (Default<Di

@@ Mates
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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.

s S[R[o[e

@ Assemd (Default<Display State-1>) *
v History
Sensors
L4 Annotations
m Front Plane
m Top Plane
N Right Plane
L Origin
4 @ (f) standard-complete<1> (Defau
- @ (-) hood-complete<1> (Default<
L4 Mates in Assemd
v History
Sensors
L4 Annotations
N Front Plane
N Top Plane
N Right Plane
L Origin
» € hood<1> (Default<<Default
v Q) hood<2> (Default< <Default

173

To put the shade onto the
standard, first select the
top plane of the standard.

@B |l§|$|9|
%Mate @j@
\/x"—"\-‘-ﬂ

Mate Selections

I Face<1> @standald complete

Standard Mates

. Coincident
h

4 @s Azsermnd (Default<D

174

Rotate the model and se-
lect the bottom plane of the
shade.

SR

% Coincidents @jé @

78

Mate Selections Ca

Standard Mates Ll

Z] LCoincident

Face<1> @standard-complete

Face<2> @shade-complete-1

X parallel
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175 | We will put the roof onto =
the shade. BlR[¢[€]
S I d h % Coincidentt @jé @
1. Select an edge at the vax M [E
bottom side of the roof. ‘ 3
(be sure to select the ==
outside of the wall) Mate Sotectione B
2. Select the correspond- e v —
;
ing bottom plane of the . .
roof.
3. Click OK.
174 | The garden light is ready =
now. BR[¢[S]
S t d % Coincident5 @jé @
ave it as: garden-
light.sldasm x 3
Mate Selections ~ "
Face< 1> @standard-complete
Standard Mates Ll
goincident
\\ Parallel
And now ... There are a couple of features which we have not done in this tutorial.

You could try this yourself:

1. We did not weld the subassemblies. We have done this in tutorial 3
(Magnetic block).

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

3. 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 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 part1)
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- | In this tutorial you have seen a lot of items:
it:rt?‘sisy;:lt:;;ﬁlearned e You have seen three ways to create a part from sheet metal:
1. Starting with a base flange and add planes to it. We did this while
creating the base of the standard
2. Starting from a Loft: use two sketches, and shape the metal sheet
in between them. This is what we have done while creating the
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standard and the shade.

3. Starting from a solid part. This was what we did while creating the
roof.

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 solve 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

You cannot imagine the modern technical world of
today without 3D CAD. Whether your profession is in
the Mechanical-, Electrical-, and Industrial Design- or
Automotive industry: 3D CAD is THE tool of the de-
signer or engineer from today.

SOLIDWORKS is the most used 3D CAD design
software. Thanks to the unique combination of fea-
tures: easy-to-use, widely applicable and with an ex-
cellent support. In the annual updates more and
more customer wishes are implemented, which leads
to an annual increase of the functionality, but also to
optimization of functions already available in the
software.

Education

A great number of educational institutes, in a variety
from Technical Vocational Training to Universities al-
ready have chosen for SOLIDWORKS. Why?

For a tutor the choice for SOLIDWORKS is a choice
for user-friendly software, easy to learn for pupils and
students. SOLIDWORKS fits into the system of a
problem-initiated training or a competence-related
training. Tutorials are available for the different levels
of training, like a series of tutorials for Technical Vo-
cational level in which the scholar is lead through the
software step-by-step. Also the higher levels, in
which complex designing - for instance double
curved planes - is needed, can work with SOLID-
WORKS. All tutorials are in English and free-
downloadable from www.SOLIDWORKS.com.

For a scholar or a student, learning to work with
SOLIDWORKS is fun and defying. By using SOLID-
WORKS, technique becomes more and more visible
and tangible, which results in a more fun and realistic
way of working on an assignment. Even better, every
scholar of student knows that job-opportunities in-
crease when SOLIDWORKS, the most used 3D-CAD
software is on his or her resume. On many job sites
you will find a great number of available jobs and in-
ternships that require SOLIDWORKS. This will in-
crease the motivation to learn how to use SOLID-
WORKS.

To make the use of SOLIDWORKS even easier, a
Student Kit is available. If the school uses SOLID-
WORKS, every scholar or student can get a free
download of the Student Kit. It is a complete version
of SOLIDWORKS, which is only allowed to be used
for educational purposes. The data you need to
download the Student Kit is available through your
teacher or tutor.

The choice to work with SOLIDWORKS is an im-
portant issue for the ICT-department because the

need to install new hardware can be postponed
thanks to the fact that SOLIDWORKS has relatively
low hardware demands. The installation and man-
agement of SOLIDWORKS in a network is very sim-
ple, amongst others because of the use of network
licenses. And if a problem occurs after all, a qualified
helpdesk is available, which will help you to get back
on the right track again.

Certification

When you control SOLIDWORKS sufficiently you can
join the CSWA-test. CSWA stands for Certified
SOLIDWORKS Associate. After passing this exam,
you will receive a certificate which can be used to
prove that you are in control of SOLIDWORKS. This
can be very useful when applying for a job or intern-
ship.

After finishing this series of tutorials, you will know
enough to join the CSWA-test.

Finally

SOLIDWORKS has committed itself for an extended
period to educational institutes and schools. By sup-
porting teachers where possible, making tutorials
available, adapting the software annually to the latest
version and by supplying the Student Kit. The choice
for SOLIDWORKS is a choice for the future. The fu-
ture of education, which ensures itself of a wide sup-
port and a future of scholars and students, who want
to have the best opportunities after their technical
training.

Contact
Do you still have questions about SOLIDWORKS,
please contact your local reseller.

Please visit our website for more information on

SOLIDWORKS: http://www.SOLIDWORKS.com
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