SolidWorks® Tutorial 7

GARDEN LIGHT

SolidWorks



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 Plone

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
CommandManag
er.

3. Click on Circle.
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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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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.
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Click on ‘Features’ in the
CommandManager and
then on

‘Extruded Boss/Base’.
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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.
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@ Right Plane
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& la Extrudel
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First,
line:

1. Click on ‘Sketch’ in
the
CommandManag
er.

draw an auxiliary

2. Open

sary)
menu.

(whenneces-
the extended

'WII"IIWQI'RS i 1 H-=-2-8 > Paf.,, '{%‘SDIidWDrks Search

arde
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Draw the centerline
from the origin
vertically

wards.

up-

Push the <Esc> key on the
keyboard to end the cen-
terline command.
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10 Click on Circle in the Com- @Snliderks i E] b Lf} - H Al TR &) x ! S, '%‘SolidWDrksSearch
mandM‘?nag.er' .and draW E k O \ = @ ] f\j = ﬁf @ j ,& Mirror Entities
a small circle like in the illu- Bt | smart o T et R Display/t
. . : 1 R - e <o Offset =88 |inear Sketch Pattern - :
stration on the rlght. Sketch | Dimension o A Entities Enfities .- #ad Relatic
= = 8 Y- % - = g Move Entities - -
Make cure the center of| [Feaiires | sketch [ Shesiietal | Evaliaie | Ditpet | QO W @ P oo - -
the circle is directly above —ﬁ‘?l-ﬁuﬁnf”] ” S T
the centerline (check the F - :
blue symbol). Pt
[+ |_£| Annotations
3= Material <not specified:>
% Front Plane
\<\> Top Plane
11 | Click on ‘Smart 5 | Ty \ O (@) 2
Dimension’ in the Features 7| Skebch |7 || |Exit Sketch| 20 Shet Smark Line Rectangle Circle Centerp
C dM d | | Dimension Arc
omman anager an —— —
set a dimension of @8mm R TS
for the circle. B Partt
H @ Annokations
I @ Design Binder
= @ Solid Bodies(1)
8= Material <not specified =
) [z] Lights and Cameras
@ Frant Plane
{Q Top Plane
\<§ Right Plane
I_, Crigin
@ = Fetrudet
12 | Set a dimension for the ‘l |
distance between the cir-| _|[&
cles to the origin, as shown |
in the illustration. g
S| [ value -Leaders -Other“
With the Smart sl
Dimension command still Favorites % \ '
active, click on: Tolerance,/Precision A 3 lu W K g =?|&;|
i 401 T T o
1. The center of the cir- Wi [None ] — |
cle. HHHEG: l.12(Document) Lv E': 3 , |
S : '
2. The Primary Yalue ~
origin. De@sketchz ,
_ - - T
3. The point where you 111.85996468mm | =
want the dimension to P
be | Nimancinn Tewvk @ |
4. Change this size to
‘120mm’
5. Click on OK.

SolidWorks for VMBO en MBO
Tutorial 7: Garden Light




13 1. Click on the arrows
next to the
‘Linear Sketch

Pattern’ in the

CommandManager.
2. Click on

‘Circular

Sketch Pattern’.
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14 1. Click on ‘Entities to
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.

4. Check that the corner
is at a complete 360°.

5. Click on OK.

B part1
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O
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A
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[ add dimensions
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O
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15 Click on ‘Features’ in the
PropertyManager and
next on ‘Extruded Cut’.

Al selidWorks i O-F-FH-2-9- 8 El - sk. L solidworks Search

@ Revolved Boss/Base

Extruded
Boss/Base |

) Revalved Cut 111 @ Rib
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16 1. Set the depth of the
hole to ‘Through AII’
(through the entire
model).

2. Click on OK.

Fruml w 2 R

|Sketch Plane |v_l

Direction 1
I" | |Through all

Ry

[1Fip side to cut

EH parti

SolidWorks for VMBO en MBO
Tutorial 7: Garden Light




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

PropertyManag

er.

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

in Al in A havigantal wAani
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20 | Next, move the middle of | | [T (&) & |&] B89 parz
the centerline towards the | |[Egrmis
origin. 2
1-. . C“Ck on the Selected Entities 3 e E_ _______
origin Linel -
2. Hold the <Ctrl> key at i
the keyboard and click
on the centerline. 1 *L
3. Click on ‘Midpoint' |EHistingReIatiuns ¥|
in the Add Relations A _j =
PropertyManager. [7' Midpoint
(£ ident
AWy
|I'Inl-inn: = Ql
21 | Make the length of the @ % | [ Iy N ] ¢
three lines equal: Features 7| Sketch *‘ Sheet T ||Exit Sketch Smark Line Rectangle it
[ Metal Dimension
1. Click on the first line. =
&1@ “% @ ﬁF‘artl
2. Hold the <Ctrl> key| |
and select the second 2) 5
one. "f) _,) _,)
3. Select the third one, SEIEEEtL::"““ES Eﬁ
still holding the <Ctrl> Line2
key. Line@ j,
4. Click on ‘Equal’ in the
CommandManag | Existing Relations ¥
er.
Add Relations P 3
22 | Click on ‘Smart j,
Dimension’ in the| —m"——————-—+—-—- ——— e — e —
CommandManager. Set =
the dimensions as in the
illustration on the right.
=2
Vi
<Do
=1
e
120
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23 | 1. Click on ‘SheetMetal’ | [@flsolidWorks i 0-8-H-%-9-8 8- s. (]~ Solidworks Search
in the
* - ==
CommandManager' Base-FIangefI’ab 2 = oF . Forﬁing
2. Click on Tool |
‘Base- prge
| ﬂ:ﬁ 22 + O v - ,ﬁ' -
Flange/Tab’. _ R ? - > =
(7 ) - _
B partz K = /
= a1 fimmaksFinne
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 J:[|§|E||¥||ﬁ| =B partz
in the PropertyManager: V3 B
1. The height of the part | | ¥
is ‘20mm’. Direction 1 A
2. The thickness s || %] e ]
‘1.5mm’ oty | 20.00mm ﬁ
. X . ||:| Direction 2 ¥ |
3. The bending radius is
‘1 Sheet Metal Gauges = ;
mm’. [Juse gauge table
4. Click on OK. Sheet Metal Parameters & | _:
& | 1.50mm 2
[Jreverse direction
?“ 1.00rarm * 3
| Bend Allowance b3 |
25 Next, we will create the H-2-9 . B E - e (- SoidwWorks Search

bended surface:

1. Select the edge you
want to bend.

2. Click on ‘Edge
Flange’ inthe
CommandMa-
nager.

[@@solidWorks p [ -
. @ Extruded Cut

r@ Edge Flange |<% Jog @ L1k

= fin]

F Miter Flan ¥, ketchedBend | “O' Forming @ Simple Hole !ﬂ,
i% Toal

& Hem 2 - @ Vent L)

I R o QM@ - E-
I%lﬁﬂli%ﬂ'iilll 2

% Partz

+[A] Annatations
e |£| Equations
3= Material <not specified:
%% Front Plane
% Top Plane
45 Right Plane
I_. rigin
48] sheet-Metall
1 % Base-Flangel
! @ Flat-Patkernt

Base-FlangeTab

| PP
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26 | 1. Click at a random point |@| & |l D partz
to set the first plane. Edge-Flange i
2,3 Click on both other ﬁf
edges in order to make | | [Flange Paramicters &
planes there as well. (L, [Edge<i=
Edge«<Z=
4. Set the length of the |Edge<3> |
planes to ‘60mm’.
5. Click on OK. [¥] Use default radius
AL =
e | 1.00mm =
Angle - = |
[, [ 20.00deq =
ﬂa_l]gELengl:h o |
(Aflora  [v]
«b | 60.00mm * 4
=@

27 | The shape of the planes is |§5|@|||% [&|i& »
determined by the sketch. .
The sketches have to be E&Partl
altered now. = @I Annotations

i+ | £ Equatians
1. Click on the ‘+’ Symb0| §E Makerial <not specified>
before ‘Edge Flange’ & Front Flane
in the %% Top Plane
1@ Right Plane
FeatureManager. 1, origin 3
2. Three sketches will ap- Eﬁz::t;:
pear: click on the ¥ %, EdgeFlal & ), L
sketch of one of the E s
outer planes. B () Sketchio
E= () Skt
3. Click on Edit Sketch in ‘&EdgeBen 1 2
the menu that appears. <8 Edgefend2 ]
v‘-_& EdgeBend3 .
- Flat-Pattern 3
28 Now, we can change the

sketch.

Select the relation
‘Vertical’ (look at the
drawing on the right).

Push <Del> (delete) key
on the keyboard.

N EA=
(5

b

ﬁ Part2

I+ |£| fnnotations
ez} |£_| Equations
3= Material <nat specified>
%% Front Plane
{% Top Plane
% Right Plane
l_. Crigin

g8 sheet-Metall

~ By RacaFlannal
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29 Set the dimensions with
‘Smart Dimension’ like

in the illustration.

Click on ‘Exit Sketch’ in
the
CommandManager.

@Snllderks i [

Hv@v&)v 8 B - s

'\1%" Solidwoarks Search

\ @ - f‘J 3 2 | 3 I\ Wirror Entities
Trim  Conwvert gom Display /D
O-2-&- A Entities  Entities ;ﬁeets azs Hneee Skt fatize B o iy
1@ N- o = = %'q Move Entities - =
ketch | Shesthletal | Evaluate | Dimdpert | S BB (P - - B
SIS ew >
(T
WY part1

ez} |_£| Annotations
=+ |§| Equations
§E Material <nat specified:=
{% Front Plane
% Top Plane
%} Right Plane
I_. Qrigin
g8 sheet-Metall
(el % Base-Flangel

s‘i;-% Edge-Flangel
[P R B Y

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
(configuration
S).

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.

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 @snndwoms i O«F-RH-2-9. 8 B - s (I~sdidworks search
now. CI!ck on Sketch’ and % A\ Mirror Enities
then Fillet in the Com- R mas | Display/D
mandManager. Entities  Entities g:?;ts R Lhcm Sectdibatimm i Bt
- = %o Move Entities - -
Evaluale | DimXps Zh
s qn ":‘:Fu @ (D~ oo - B~
34 | 1. Change the radius to ‘1| |[ |7 [I2] & | &
mm’ in the Property- Sketch Fillet ?
Manager. e
2. Click on the first corner | | [Fillet parameters A
in the sketch. > [ 1.00mm B
Keep co&g
corners Ij1
35 | Click ‘Yes’ in the SolidWorks
message that appears. 3/ :rtel‘:;:;or;‘;ec‘g:'\:;t-‘::te;nc;oilliertj;?hasamidpohtorqua length -elation. Geometry may have bo move ko satisFy Ehis relaticn whan the Fllet is
36 | Next, click on the second | |[® |7 [B] & & = B part ¥
corner. The message from cketch Fillet 2
step 35 appears again. ¢ X O
Again, click ‘Yes’.
Fillet Parameters -3
A [ 1.00mm 5
Keep constrained
.CDFHEFS
1l
37 Click on ‘Exit Sketch’ in @8n||de[ks i O - BH-Z=-8- 8 AT '\E%'VSU“dWUrkS Search
the :
2E | I\ Mirror Entities
CommandManager- Trim  Convert 02 mom | Display/De
Entities  Entities feet Q22 Linear Sketch Pattern 7| Relatior
Entities .o
- - %O Move Entities - -
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38

Click on the ‘Top Plane’
in the FeatureManager.

l(% Tlele . »
w‘ ]

W partz

Annatations

{% Front Plane
EQ Top Plane
\<§ Right Plane

§E Material <nat specified:=

I_. Crigin
B2 sketchi
39 1. Click on Works i D - L,‘? - ﬁ - @ - MJ - l + Par... '-i.l"SDIidWDrkSSBarch | 2
Reference B x| @R 808 . ?
. & Revolved Boss/Base g Revalved Cut Lt i
Geometry in the Com- I —_— Reference
mandManager. e I i Patte : = Geometry
[ Lofted Boss/Base [ Lofted Cut : - skl -
2. Click on ‘Plane’. “Seich | Shestietal | Evaluate | Dimper G e T
Skeich | SheetMetal | Evaluate | DimXpert | ._‘%__%%EEES:}:@W
o | ., | Bus
= P e 2 L | coordina v?n 1
i # | Point
Weions Eﬂ] Mate Reference
tial <naot specified =
: Plane
Flane
40 | 1. set a distance of | |%|rF |2 ¢|E] =% partz

‘740mm’ in the
Proper- tyManager.

2. Click on OK.

. ] —

m Top Plane

|:| Thraugh Lines/Paints
lgl Parallel Plane at Point
[QJ 70,
E] [740]

[IReverse direction

e B

< 1

i
caf
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41 | Click on Zoom to fit in||gf&elidWorks 4 O-F-ld-%-9- B E - par.. L soidworks Search
the o-i-d Revolved Boss/Baze :
View Toolbar.
Extruded
Notice that a plane called || = A Lofedzosspase |
aZI(?vr;eg-he skelich oflljoig?/g _Fefmres J'_smj J_S:hmmwl R LANME-T-00- -
e e y SEEeE > k
' (T D) &z,
8, Partz .
I+ |£| Annaotations
§E Material <nat specified:>
{% Front Plane
%% Top Plane
\<§ Right Plane
I_. Crigin
B Sketchi
% Plare
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
1 ol
42 1. Make sure ‘Planel’| |gfsolidWorks X O-F-H-2-9- B E - rar.. (- soidworks Search
|s-st|II sellegted. If not, i _
click on it in the Fea-
tureManager BE:sts?gssde
’ 5 Lofted Boss/Base il
: REREFEE B o@o
3. Click on Normal To. (r ) HEDE @
% Partz @ II
[+ |_£| Annatations - 5 l
3= Material <not specified> ‘%__‘“x—.h__h [ =
%> Front Plane g
% Top Plane — H‘\3-q______
%} Right Plane . '//ﬁ
1, origin HQ"'“"-—,._ii/n ¥
B2 sketchi i ’?f_’_é/}.
Q Plane1 * 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
S0.
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 QEiSelidWorks .Hh Edt View Insert Toos Toobox FPhotoWorks Window Hep 4|
tTe C(t')r:nmlflr:thanager to E k 0 \ i @ ki I'\j R ﬁf @ & Mirror Entities
close fhe SKeten: ot v [0~ 2 - O - A i, St ofet T inearsiewhratem  -| MFSIE
| = ® ﬁ - ¥ = = ,'n Move Entities - -
SR L T TN
S FIB[E® >|[Piar
= : / N
45 1. Click on ‘SheetMetal’ @Snliderks I D - L_‘,E} - Q TR &) - ! * Par. \l_lh'SDIidWDrks Search
in the )
CommandManager.

2. Click on ‘Lofted-Bend’.

Tool

. ==
W b =2 | 3
Base-Flange Tab Lofted-Ben i iz tched Bend Forming

EF ;
i cx AL (= =]

EERY TN Ea R

T
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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.

EYEFISYER

‘a5
Profiles A

0 Sketchz
Fj_. Sketchi
s

4

&3] % Partz
/

Thickness

(2 ][ 1.50mm

Bend Line Control A 1
(®) Number of bend lines 3
’ 2

() Mazximum 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

A selidWorks g 0-

Wl ! . * sta,, \lA'SthWDrks Search

=l
& N-O- r\J ::-_3_ :a"eni -
Sketch  Smart | DAYE RS g B maom
Dimension O Q & A |

et @ Save Al
L = & 0%

Features | Sketch | Shesthletal | Evaluate | DimXpert |

s BRIeIR >
F )

Save ir] the Toolt?ar and @st&n o L“ﬂ
click on ‘Save As...". &-[A&] Annotations l 4
48 | 1. Name the  copy: | [Save s B[=]
‘shade.SLDPRT". Savein:l:‘i‘!LamP |Eji w ¥ £ B
2. IMPORTANT:  Check ML;@[ " hase,SLOPRT
the option ‘Save as D + Hlange-bottom, SLOPRT
copy’. —
3. Click on Deskiop
‘Save’.
A new file has just been w7 1 3
made (ShadeSLDPRT) My D ocuments

The name of the model we
were working on has not
changed.

Flename: | shade SLDPRT l |

v

5%

kA Metiark
Places

.v Save az copy

Eavarios Save astype: | Part [ prt:" sldprt) i:l [ Cancel ]
- Drescription:
-
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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

wiEa
% E & Q1)6-

50 First,

which
hole

in

n

straight across the plane in

1. Click on ‘Centerline’

CommandManager.

2. For the first point, click
on the middle of the
lower edge of the
plane. Note that this is

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
linel). Pay attention to
the symbol that occurs

draw a centerline

we want to draw the

the

ot the origin. Zoom

in so you will get a
close view!

during the drawing ac-
tion: it tells you if you
have indeed a vertical
line in relation to the
base line.

L49.4]

A

Diich tha Cen V7V
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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 || ;@Hgﬁ & » P
second configuration of | (7 /
this part. @ Partz

& | A] Annotations
Click on the [ £] Equations BL_
Configuration- Manager 3= Material <nat speciieds
tab. :<? Front.PIane

55 _The curren‘t conflg’uratllon e =N E A >
is called Default’. Click = % PartZ Configurationis) I‘(
twice (slowly) on that [ cable J
name and change it to ‘Ca-
ble’. ;L

56 | 1. Right-click on the up-| | S|c7|I2 | | ‘ ] >

per line in the||= SPatag = = 4
Configu- gy Port Part2) : \
A Hidden Tree Items L4
rationManager. 1 &) | Add to Library ,L
2. Click on ‘Add Grerbidiing
H - ’ Tree Display L
Configu- ration...’. e :
R lDocument Properties.:k-
Edit Dirmension Access 2\
Appearance L4 |
57 | 1. Fill in the name of the | | S| T |I%| & | & = partz
configuration in  the | |EEFRTEIAT
PropertyManager: & —
SOCket ét$io2pruperties -R |
;Ionfi-g-uration name:" . .
2. Click on OK. || sacket]
fDescriptile 1
Comrment:

58 | Return to the Y= ( P

FeatureMa- nager. | PartZ Configuration{s) (Socke f"
{F@ Cable [ Partz ]
[F® Socket [ Part2 L
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59 The configuration '%Eﬁﬂﬁ |:.'§} |.'@| »
‘Socket’ is active now. In (T N
this confi- guration we Will | |, partz (socket)
suppress the cable feed | | = [A] Annotations
hole. - £] Equations

. . ;E Material <not specified:=
1. Right-click on the fea- %5 Front Plane 2
ture of the hole (Cut < Top Plane
‘Extrudel’) in the %Rightpl&ne
Crrigin o
FeatureManager. S @ @- 1B
2. Click on Suppress 28] sheel & &L 4 &~
in the menu that = LDFthBB“ s1
+-{[m] Extrude
appears. . @H_dt_paﬂl 1 ;

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.
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62 Now, we have to create
four mounting holes. 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.

60

3. 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.

4. Push the <Esc> key to

close the
63 |1. Select the centerline | | |7 |2 & || = B part (Socket)
you have just made. & properties 7]

2. Push the <Ctrl> key| |« &
al’ld Select the |0WEI’ Selected Entities

b

edge of the plane. i<t
3. Click on ‘Parallel’ in Line4
the
PropertyManag
er. Existing Relations ¥

Add Relations

|?| Call ear3 7
| L endicular y
| “>TParallel

| ; | Equal

b

Makians L]

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

40
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65 Give the circle a dimension:
look at the illustration.
3
66 Select the small circle. 0

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

Open (when necessary)
the extended menu in
the

CommandManager.
Click on ‘Mirror
Enti- ties’.

UselidWorks »

= L-_? > ﬁ x E% 5 @ - ! T . '{%‘SolidWorksSearch

E & N-@-p-ioEE | 3 | Mirrar Entities |
Smart Trim  Convert ooo ‘ Display,/D
Sketch | Dimension Ll - F} T @ v A Entities Entities Enfﬁiz === Linear Sketch Patter 7| Relatio
= +] v ¥ = = g Move Entities v3 =

@8 Mm@ o - -

Selected Entities

%."-\rcz
ILine1

| Existing Relations

Add Relations

|§| Tangenk
| ] e
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67 Select both circles AND the
horizontal centerline.

Click on ‘Mirror Entities’
in the

CommandManag
er again. Now, you will
have four mounting holes.

@Bnliqurks i D - Lf-" b E L= T8 &) - ! wS., '%'SolidWDrksSearch

2 \ -@ - r\J - a‘f @ j |£}, Mirror Entities |

Exit Smart im  Convert s B Display/D
[Sketch Dimension 0- ‘(:‘\ i @ T &% Enfities Entities Snﬁ':ts ARa: Coopsketen Pak 4
= = (o) T‘ - ¥ = o ¥ Move Entities

Relatio

o

ST (RS E] [ rs G

rties

Selected Entities

»

E.ﬂ\rcz
(Arcs
[Lines

<«

| Existing Relations

Add Relations R

|| Symmetric

s

lanaf

| Options |

Features | Sketch | SheetMetal | Evaluste | Dimx o Ph % = ; - :
e S e SN e

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- ||GfSolidWorks X O-2 *—gl ) - B El - fa.. (- Soldworks Search
bfltltngLDPRT It should 01-6 Revolved Boss/Base lj} Qpen @ HH @ Rib iliﬁ Wrap
still be open. Extruded (2 Swept Boss/Base .Browse Recent Documents Fillet g:!::l—rn B ot @ Dome

: Boss/Base Browse Open Documents
1. Click on the arrow next T L loftedBossfBase gyl -~ - (B shel B8 piror
to Open in the Toolbar. _Feii‘tures L:a‘.keti | Sheeth'leta'l.| Evaliate | DimXpert | 3 2 S0 @ P - - B -
2. Click on ‘Browse Open| % |F7[ 2| & | »
Documents’.
71 |Select the file t“t":'h“t | i L .
B , | ne
flange—. bottom.SLDPRT’ | ..
in the MENU | kt plane
that appears. gin
nel ~5
set-Metall

ted Bends

rudeZ
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72 Are you sure you have al- ﬁﬂnlidWorks ﬁ D - Lf}" - H x 15 v ) El - fa.. %_vSolidWDrksSearch
re'ady saved the Changes n & Revolved Boss/Base e [P0 Revolved Cut a1 o rib (@@ wrap
this model? Just to be sure, a = Filet  Linear

. . Extruded '._‘_CL-"._, Swept Boss/Base Extriled Hole [[@ SweptCut Pattern @ Draft e Dome
do it now by CIICklng Boss/Base B Lofed BossfB Cut  Wizard T B shel 08 w
. 0 0ss/Base i Lo u = = g irrar
Save in the Toolbar. ] Features | Sketch | SheetMetal | Evaluate | DimXpert |
res T . )
o QA S M BB oo - B
Y ERNED 2
.f"irf‘ ) =
% flange-battom -
73 Make a Copy now: W.Snliqurks ﬁ D - L_f"’ Y“H‘*l El - fa.. %_VSD"dWDrkS Search
1. Click on the arrow next & Revolved Boss/Base _B:_SL deut | @] 888 o rib (@@ wrap
to Save in the Toolbar. Extruded '._‘_c_f'._, Swept Boss/Base Extrud ___E_Save BT ut Filet ;‘;TE:W @ Draft B Dome
Boss/Base 5 it Cut @ Save Al ] 2 a i @ &
. . , 0 0ss/Base = = g irrar
2. Click on ‘Save As...". | Features T T
res imXpe: B TH b - i
— QA H@B-P-ov- M- EB-
S |[F]%] % 2
(¥ ) T
TEL Flanma_hnkkam -
74 1. Change the name of
the file to . Saveire| B9 Lamp w33 m-
‘flange- 5 = :
’ “ base, SLDPRT
top.SLDPRT". HyRecen: “+ Flange-bottom, SLOPRT
2 Click on & standard.SLDPRT
. Fr
‘Save’. :
Desktop

You have renamed the file
now and we will continue

to work in it. =/ 1 2
tdy Documents
* File hame: Iflange-top.SLDF‘HT’ _!;E S ave E]
Favorites SavsEslpe !-F'irt[_’_‘__!_:_rt;*.sll_u:ll]:_rt] 'l’i [ el ]
o Description:
_Jl [ 5ave as cope
by Metwork
Places
Tip! Configuration of Copy? While making the standard we used two configura-

tions, 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. 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 it
is more convenient to make separate files by copying the first one.
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75 |Click somewhere on the
plate. You will see the di-
mensions appear.

b4

% ([ElR(#
(T

% flange-top
i [A] Annotations

&% Front Plane
> Top Plane
5 Right Plane
I_. Origin

= ([ Extridet

i+ @ ExtrudeZ

=) |;v¢__| Lights, Cameras and Scene
3= Material <not specified

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

b

KR
7

% flange-top

# [A] Annatations

4> Front Plane
> Top Plane
&% Right Plane
I_. origin
= ([ Extruded
&2 @ Extrude2

[+ {&—I Lights, Cameras and Scene
§E Material <not specified =

77 |Similarly, change the size
from 280 to 90mm.

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

b

KEIEED
(T

b Y
8 @ flange-top
Annotations

£ Front Plane
¥ Top Flane
\<§ Right Plane
I_, Origin
@ Extrudel
@ @ Extrudez

Lights, Cameras and Scene
3= Material <not specified=

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

el v thonvofavn sinnl

2

Y (edl=YED
T

& @ flange-top

i+ [A] Annatations

I+

I+

> Front Plane
%> Top Plane
&> Right Plane
1, origin
J @ Extrudel
@ @ Extru

ol

] |£| Lights, Cameras and Scene
3= Material <not specified=

@ Extrude2

The intended cut does not intersect the
model, Please check the sketch and
direction,

Al
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120mm to 30mm.

You can do this by clicking
on the dimension and filling
in the new value OR by
dragging the blue sphere at
the end of the ruler (set to
120 mm).

79 | 1. Click on the ‘+’ symbol | || (7R & | »
before the hole feature | |[(F <
(‘Extrude2’) in the|[® O fangetop
Fea- tureManager. LA Shostations

¥ |24¢] Lights, Cameras and Scene
2. Click on the sketch that 3= Material <not specified:»
appears. % Front Plane &
PP \<§\ Top Plane
In the model you can see 1‘@ Right Plane
the holes now, which are - O”g‘”d
. e Extrudel

very clearly outside the ||f B @ Extrude?

flange. E & sketchtz D @

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

KY(El3ED -
{ T \

//-
Y Flange-top o0 - il
i+ [A] Annotations o = il
* M_ T -
¥ ] Lights, Cameras and Scene ol /
?E Material <not specified = a’pf-f“'. i
£ Frant Plane o

\<§\ Top Plane
Q Right: Plane:
I_, 2rigin
¥ @ Extrudel
= @ Extrudez
B (- Skekch2
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81 |Also, change the hole sizes
from @8 to @6.5mm.

YR -
(¥ b)
% flange-top

i+ | A | Annatations
=) |;'e_—| Lighks, Cameras and Scene
3= Material <not specified
&2 Front Plane
@ Top Plane
@ Right Flane
I_. Origin
+ @ Extrudel
=l @ Extrude®
E* () Sketchz

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.

WII"IIWQI’RS i D - L,‘? - ﬁ - @ - m - I v fla. '\f.l"SolidWorksSearch

St Revolved Boss/Base & [ Revolved Cut & i o Rib (@l Wrap
-':-I; i D e b 2
Extruded \ﬁ Swept Boss/Base Extruded Hole [[@ SweptCut = Fl‘-::;;'rn @ Draft IS Dome |
Boss/Base Cut Wizard —,
[\ Lofted Boss/Base [ Lofted Cut . . E Shell @ Mirrar

Features | Skeich [ ShestMetal | Evaluate | DimXpert | QA HE P-or- - BE-

B [FRP] 2
(¥ )
® flange-top

i+ | A | Annotations m
= — e )
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Work plan

sembly of them.

have to set the height.

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

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

83 |Open a new assembly.

84  |First, we must choose the
part ‘flange-bottom’. This
is probably not open at this
point. Therefore, click on

‘BYOWSE ) | Message b
Part/Assembly to Insert &
Open documenks:
% base
% flange-top
% standard
4
:
85 |1. Select the file Open 2]
‘flange- _ ‘:) S B L Mo e® [ huribrel
bOttom . S LDP RT, . Ky M=cent s ;as.e.S_II.JE'FPT =
Ccoumcalz 3tge-bullu 1 ZLDPRT
. e Hlange-tcp SLCPRT =
2. Click on ‘Open’. "2 sterdaid, SLCPRT 1 e .
F /_ \
Crssly [ m ~
. e
by Docuimer s 2
i\f Fierare | fange-soncn SLOPRT BT IE n?lig:.rarma 8
Tefaull v
Farourles Files o' lppe: | Pan ['in" sk} [w] [ careel ] FisHlzy States (e er)
= Descnizhere <R | |vj
"'1] Lichtweight [,_E,e,enm ] || Jaret oadhicden camaoncrts
h'yr‘l‘li.ctm'k
-2

86 |Do NOT click randomly to
place the part, but click on
OK in the
PropertyManager. The
part will be placed ex- actly
on the origin.

Part/Assembly to Insert &

Cpen documents;
% base

% flange-bottom
% flange-tap

% standard
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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>’.

87 Click on ‘Insert Compo' |@Bnl|dWorks I D E = &) l E=] » as. '{%‘SolidWorks Search
nents’ in the = ;
£ £t & @ ¢ s
CommandMa- nager to Ian‘ert M?ie LiIrIE'EII' Sn%t Maove S%N Assebl‘,r Ref‘er\ence .
p|ace the next part in the . | Componen, Compon T Component Hiddsn Features Geomefry Motion
| - - - Components - = Study
assembly.
Assemble | Layout ch [Evam|3mﬁﬂd;tdx| S W@ G- - - -
88 |Add the file
‘base.SLDPRT’ twice. Put
these parts at a random
position in the drawing.
89 |We will add mates now. QEisolidWorks i O-F-EH-%-9- 8 & - as. solidworks Search
Click on ‘Mate’ in the B 4 & © & i Ed
Insert Linear St Mowe S Assembly Reference New
Com_ . Components Compon Fasril:-learll—ers Component Hidggn Features Geomeiry Mo?jgn
mandManager. E- — 'I Componen_ts - - Study
s S W@ P oo - E-
T fecarmt MafaidkeNafale Rienls
90 |Because all parts are built |||@ ||ﬁ ||i%| B assemt (Default<Defaul_Di...

£ {&] annatations

Q Fronk Plane* 2
1@ Top Plane
Q Right: Plane

| I—» 8] igin3
w%nge—bottom{l}
Q base<1:>

E-1A] Annotations
[ El Equations

gE faterial <not specifie..
Q Front Plane ‘

Mate Selections

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

Standard Mates a

C| Coincident Q Top Plane
= Q Right Plane
|\\ | Parallel i Origin

[ E@ Sheet-Metall
£33 % Base-Flange1
™ Tangent = % Edge-Flangel

@ Alat-Patternt
Ei'% (-1base<2>
| Loch W IMates

|I| Perpendicular

| P |
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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>".

= @ Asseml (Default<Default_Di..

Mateﬁelettiuns A

[Right Plane |
|(§; | Right Plane@base-i@n‘

Standard Mates i

@| Coincident

|\T| Parallel

|I| Perpendicular

E-A |_| Annotations
? Front Plane
@ Top Plane
'@ Right: Plane * 1
I Orlgln
& E% (F1 flange-bottom<1 =
= % (-1base<l>
@ Mates in Asseml
EHA] annotations
] |:| Equations
§ Material <not spedfie. .
[ Q Front Plane
[ :<§ Taop Plane
% Right Plane
Origin
Sheet-Meatall
Ey % Base-Flange1
] % Edge-Flange1
-8 Flat-Patternt
Ei% {-ibase<2>
@@ IMates

| P |

92 |We will do the same with

‘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’

= @ Asseml (Default<Default_Di..

)

Mate Selections R

Front Plane
Front Plane@base- 2@.\5. :

tlE

Standard Mates ]

@| Coincident

|\T | Parallel

| I| Perpendicular

B4 |_| Annotations
% Front Plane

@ Top Plane
~—
Fram—
S Right F‘ine o n{ --l._
_ igin m
£} F) flange-bottom<1 = ‘-“"“‘-—-.._
(-)base<1>

E‘%ba 25
M§ in Asseml

E-1A] Annotations

[E23 [:l Equations
g— faterial <n
ﬁ Front Plane

L — % |

@ Top Plane
Q Right Plane
Origin
| ﬁ Sheet-Metall
] % Base-Flange1
B % Edge-Flangel
-8 Alat-patternt
@@ Mates

| P |

|

from ‘base<2>’. ]| S i 5
The part now has to be (Y :
turned around: Hioes sl

. - o) =&

5. Click on anti-aligned ——

in the

PropertyManager.
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93 Next, mate the nght @ |§I|%l E'@ Asseml (Default<Defaul_Li...
. A ' Annotations
planes: EHAl
. §>\ Front Plane
1. Select the ‘Right Plane’ <2 Top Plane
from the @ right Plane* 1
assembly. [T
y Mate Selections Ei% (F1 Alange-biotkam <1 =
2. Select the ‘Right Plane’ Y T % {-Ybase<ix
from ‘base<2>’. R B R Liesasze
l%| Right Plane =) (%] mates in Assemi
3. Click on OK. EHA] annatations
Standard Mates = 3@ Equations
e 3= Material <not specifie. ..
i dent by
@| S Q Front Plane
[ [ parallel 29\ Top Plane
— : ¥ Right Plane
|£| Perpendicular 1 origin
I\ Tangert ﬁ Sheet-Metall
s C 2] U Base-Flanget
; 3 E'"% Edge-Flangel
il i BB Flat-patterni
|ﬁ| : @@ Mates
94 |Next, we have to mate the |ﬁ | BB assemt (Default<Defaul_Di. .
parts to place them at the E gnnnotatlons
same height: Front Plane
9 ¥ R 9 %Top Planz
I i £ Right P!
1. Click on Mgltlple [ votes [ o) ) Olrgi g ane
Mate Mode in the b
Property Manager RS TT 3 % (Fy Alange-bottom<1 >
- . e (-1 base <1
B Wi | 53
2. Select the top from the N Essoimston || o ?base<2.>
i Mates in Asseml
bottom plate' 1 lE2} Annotations
H IE Equations
gE Material <not specifie. ..
¢ Front Plane
[[]create multi-mate Folder <§ Top Plane
Right: P
Link, dimensions g Hane
Origin
Standard Mates % 80 shest tetal
p— Ed Q‘B Base-Flangel
|é| Caincident ; B % Edge-Flange1
— ] g
[Pt : | m+m ?ﬂat Patterni
95 |Rotate the model and zoom | ||| T |2 | BB fssemt (Default <Defaul_Di...
in. inci
1,2 Select an edge from 1
the bottom of
‘base<1>’
and ‘base<?2>’. Mate Selections
Click on OK. &3 WFece<t-0fonsebstof
. . G Edge <1 =@base-1
4. Click OK again to close Edge<2>@hase-2
the Mate command.
[Jcreate mulki-mate folder
Link, dirmensicns
o
standard Mates A Lt
Ll
m Crincidank —T ____}
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96 |These three parts are now
fixed.

97 |We will add the standard to || §fiselidWorks i O-~F-l-=-9- 8 E - as. Q~soldworks Search

the assembly too.

) [k =) ik
g % Bk B & ki) bI f_:}\
H 13 Insert Linear Mawe = Assembly Reference o
CIICk on Insert Compo— . | Components Compon. .. fai Component S_hm\ Features Geometry :
Fasteners Hidden Motion

nents’ in the | - - - Components - - Study

CommandMa- nager. ’ﬁTTiLmﬁ | [V TOMSRONES] o ) <§ W) (B~ (P 6v - - B~
B[R 2

':”T.'f'v e
U asseml (Default<Default_Displa /
o | a1 Annekabinne

98 |When the part stan- BT |2
dard.SLDPRT is still open, S Inserl Compone.. 7 ?
you can see it in the list in @ X =
the PropertyManager. [%
| Message ¥ %
1. Click on the part called R
standard.SLDPRT. Part/Assembly to Insert ~
Open documents:
2. Put it at a random posi- 9 base
tion in the model. @ flange-top
% standard

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

Browse. ..

Lo

| Thumbnail Preview

@
°O
Options o
e
Start command when
creating new assembly \\/

b

laaalf

Graphics preview

SolidWorks for VMBO en MBO
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99 |From this part we have [Goen _ - 2]
made two configurations: i == o # > & unbrai
‘Cable’ and ‘Socket'. DTEC N .
Most likely you have used e Lege Al
the Configuration [;L-? I 3 Preview is nol available.
‘Socket’ in step 98 (the
one with the big hole and % 5 4
four small holes). We by Duuaner.s |
have to put in the other 5:3 Fierave  [gardac SLOPR™ [v] (3= ]2 -E-Z"g”a" =
configuration as well. Farotes  FESO DR [Pan [t skt [v] e e
tescrialicre  sHones [ ) “V:
1. Click on ‘Insert <) L ' : -
. [#] Licktwei AT || 2o rat oad Hcden camaonerts
Com- ponents’ in wpr::;_‘tio-k R &
the Com-
mandManager
again.
2. Click on ‘Browse...’
in the
PropertyManager.
3. Select the file
‘stan-
dard.SLDPRT’ in
the menu that
100 |Put this part in the assem-
bly as well.
SolidWorks for VMBO en MBO 38
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101 |Add mates in exactly the
same way as you did be-
fore. Follow steps 89 to 96.
On the right you see the
result.

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-

las Cl MNACKA

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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pears, click on OK.

104 Open the file ‘ﬂange' @finllqurks i D H + 1 B |:| + fla.. %vSthWDrks Search
top’. Are you sure you &% Revolved Boss/Base = BS_ai _dout | @) 188 oy b (@@ wrap
have saved all changes? & =] Save &s Filet  Linear

. Extruded (5 SweptBoss/Base Extrud ——— ~fut Pattern @ Draft e Dome
Just to be sure, click on Boss/Base Tl i cut| &P | Save Al ; @ shet OB 1
‘Save’ in the Toolbar first. ¥rose Lsm; I ::;;S:M e - - er
res Walua Llﬂ(pe = Z T o - M
Let's make a copy now: == I LENRE-T-o- A&
' el =N E 2
1. Click on the arrow next ||[|(% )
to ‘Save’. T flange-top > o
2. Click on ‘Save As...".
105 |When this message ap- SolidWorks 2007

GSolidworks! Tukarial FyTuinlantaarnbovenplaat. SLOPRT is being referenced by
other open documents, "Save As" will replace these references with the new name, Check "Save
As Copy" in the "Save As" dialog if you wish to maintain existing references.

K Cancel
[Joon't ask me again
106 |1. Rename the file as Save As 2=
shade- J Save in:_-";} Lamp :V; € ¥ 2 El-
bottom’. 23 : =
My Recent “ base, SLDPRT
2. IMPORTANT: check Diiitents ** Flange-battom . SLDPRT
the option ‘Save as — gl il
y [« | standard.SLDPRT

copy . L

Desktop

3. Click on ‘Save’.

\
w

tdy Documents

A File name: | shade-bottom. SLOPRT v [Csave |-
Favorites Save as bype: F'art[ it S|':|I3ft] V

Description:

,.g Save as copy

tdy Metwork,

Places 2

SolidWorks for VMBO en MBO
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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 5 Gl ¥ G ¥ > m- & hunbr

been opened yet. Do_ this Eié-c,l];::c’,:c‘:;; i \;:ﬁ: -)

now before you continue! e e il 1 o

@ || mecsm—"
Cesslp + sterdard complets SLOASH
) 2
by Duceinerns
i\ L Filzrare | shade-aoticm SLDPRT B ER E”?"ﬂ:l-'ﬁ'm*
F:'.fu:,lc: Files of lwpe: .‘mli'PA.'rrl:sFila:.:"drrn"xldaﬁ'\’_‘"sH"lw]:V' I'.i:r::y.cralm[lhmd] -
Deecriohicre  SHanes
.« FlLichweigh [
Nyl"r::ctm k. [C]Cuick view
s
108 |1. Click on the ‘+’ symbol ||| (7|2 ] % »
in front of the first fea- |||(F
ture (‘Extrudel’). 8 shade-bottom
. . +- A | Annotations
2. Right-click on ‘Sketch1’. jL.ghts, iR TR
. | fied
3. Select Edit Sketch ﬂiﬁrlsla:zot i 3
|n the menu. @igp Plane
. Right P =
Rotate the sketch with Ofgm i i; e
Normal To. Extrudel :

Sketch
+ .ExtrudeZ ‘ 2
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109 |Click on the outer circle of
the sketch and push the
<Del> (delete) key.

@90

g@)g
4

110 |Click ‘Yes’ in the
message that appears.

Sketcher Confirm Delete B[]

ciated dimensions or has been referenced
ketch, Do wou wank to delete it anyway?

This item has a:
oukside tha

111 |Click on Polygon in the
CommandManager.

WSGIidWorks i O-F-H-&=-9-8 S \{%"SolidWorksSearch

e | g N-@ - 2 3 O 3 L\ Wirror Entities

Exit Smart Trim  Convert oom Display/De
Sketch | Dimension 9_' S:a T @ M ﬁ Entites  Entities Snfﬁleets === Linear Sketch Pattern 3 Relatior
==l || v o* = - 3g Move Entities - =

‘Inscribed circle’ is
se- lected.

3. Click on the origin.

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

e o S qa M@ D oo B
Y edl-NED 2
(F ) /\
BB chada_habram
112 |1. Set the number of sides ||| (T |12 ] & || B shade-bottor. -
to ‘6’. ~ polygon /
2. Make sure the option L

=

Options

|:| For conskruction
4

1
Pa‘ramet‘ = R
=
@ L =

Inscribed circle
mscribed circle

ey |ood 2
(ey 000

€ | 128.73351194

]

FA T ana
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113 |Set the size of the inside [J_E]hllllthQLhS :J D - L,% - H b @ i m b l v Sl '{%‘SolidWorks Search
CITCIe V.VIth Smart O \ E @ ¥: f\J I 2"5 @ & Mirror Entities
Dimen- sion. O-9-8- A Jim Convert Z‘ 222 | inear Sketch Display/C

. . Tow T 48 Entities  Entities IEOnt'ﬁ.::Es i Linzar 5 Fattern o Relatic
1. Click on ‘Smart 3 N o* = = i Move Entities - s
Dimen- sion’ in the Evaluate - = - -
Command- — e — o ‘ﬁu‘& A
Ry |ﬁ Il% || i || %] % shade-battogr \ A
Manager. : e F =
, _ _ . Dimension . — y -
2. Click on the inner circle. ) 2 1z0 ME
Set the dimension. B
j\falue Wfl;eadefs \I(Otherw % ' 17 !§|
4. Change the value to e v
‘120mm’ 3
Tolerance,/Precision S
. 1500 [,
5. Click on OK. 1 None [v]
e I.lZ(DDcument) tf_i
Primary ¥alue ®
| Dzmsketch1 '
128, 73351 194mm :3 : g

114 |The sketch is now done. AEiSolidWorks i O-F-B-%-9- 8 E - sk - soidworks Search
Click on ‘Exit Sketch’ in N @-pl- i) 3= [ LA Mirror Entities &
the - S} - & - A EIIQ?ES (éong;eerst Offset EEE Linear Sketch Pattern - DISRDL?;";E:

Entities .
o ) o* & " i it - o
CommandManager. = 2 ] ] - b
e I aan@ @ - -
% |ﬁ “’t% || $- || @] % shade-bottom S
__ Dimension // _ L \\
- -

115 |At this point, an error oc- (0 What's Wrong B
curs! T | Feature | Preview | HeI|:-| Descripkion |
Why? ‘,’i\‘ Warning E Sketchz Could nat 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 Show errors  [¥]Show warnings  [¥] Display What's Wrong during rebuild Close Help
feature, SolidWorks does

not know in which plane
the sketch of the holes was
drawn.

Click on ‘Close’.
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116 |We are going to determine | ||% (72| & & »
a new plane, on which the (T )
sketch of the holes has to @ A shade-bottom
be plaCEd. = E Annotations
+ |;£| Lights, Cameras and Scene
Right-click on the sketch of 3= Material <not specified:>
the six holes. < Frnt Flane 1
% Top Plane
Select Edit Sketch Plane - %> Right Plane .
in the menu that appears. L orign 4 ﬁ la
- ([ Extrudel & & 1
= [F] & Extrudez
E& E:ﬁ':ST@féﬁé“
117 | 1. Click somewhere on Y ER RS B8 shade-bottom
the top plane of the & sketch plane
model.
2. Click on OK in the : : _ "
Pro- pertyManager. g
118 | The error has disappeared,
and the part is ready.
Save the file by using the
Save button in the Toolbar. — —
@
ﬂ__.-f
© -
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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.

@{inlidWorka i D - ¥ H = g v 5 ! |£| wiinh %‘SDlidWorksSearch

D-;-d Revolved Boss/Baze I' L_ﬁ.l Revolved Cut @ ggg @ Rib iéﬁ Wrap

Extruded l\% Swept Boss Base Extruded Hole []E Swept Cut e Fl‘.|near Q oraft @ Dome
attern -
Boss/Base - Cut

Wizard .
[\ Lofted Boss/Base Lofted Cut - - a Shell @ Mirror

Features | Skefch SheetMetal | Evaluate | DimXpert B Th wt G - Ir
I BT CENEnel]l oY m@E J -8 E-

e HR®® -
(T :

% shade
[+ {il Annokations
1+ |£| Equations
3= Material <nat specified>
% Front Plane
Q Top Plane
£ Right Plane
I_. rigin
‘<§\ Planel
Sheet-Metall
¥ % Lofted Bends1
- B Flat-Patterni

anaf
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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.
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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 Qi SolidWorks i [~ B ﬁ S | + sh,.. L+ Salidworks Search
openings in the sidewalls. E i o e 0 " i
- s =
1. Select one of the side- ' - 3 - - @ A%I L e oifet BiE c
walls. = - & N~ e g v -
. . _ Sketch Sheethletal | Evaluate Dim&d @
2. Click on ‘Sketch’ in the | [l Skei | !_ L ! Qavm @ @- G - - B~
CommandManag
er. ; 2
% shade
3. Open the sketch. - [A] Annotations
+ |_‘£| Equations
3= Material <not specified>
> Front Plane
: Q Top Plane
5 Right Plane
;_, Origin
Q Planel
- B shest-Matall
124 | Click on ‘Offset Entities’ Wnlidw:"ks i D - - ﬁ - - @ - l E v Sk... '\rl'VSDﬁdWDI’kS Search
in the —
E ol N@-pd- ﬂf O 3 L\ Mirror Entities
CommandManager' sgqé‘ Dirirgral;itm =3 - Q = (:9 i A%I EIIL?ES %?;Z;t Offset ::: Linear Sketch Pattern | D|spiag£:
= = @ - * = =

-

[t s [ e Tt

s EIRISIE |

WD oo - B

r‘““-ﬁ_
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125

Set the distance for the
offset to ‘15mm’.

Click on the option
‘Reverse’ (when
neces- sary), in order
to show the yellow line
at the inside of the
plane.

Click on OK.

IR EA

. Dffset Entities
=)

Parameters™

o | 15.00mm

Add dimensions

Reverse
k L Chair
[Igi-dire ic.n2

Make bas

126

Click on Sketch Fillet
in the

@Snlid\ﬂ‘ulks i E] = L,'? - ﬁ = Eé - MJ - l Bl '\ETL'SDIidWDrksSearch

& Nt - - o3 O L\ wirror Entities
CommandManager. : : Divi
o | o |0 - 2 - & - | oo, S offer {ff Liewr siewnparem | P2EID

Set the radius to 1. B Ei.’u Move Entities " B
5mm’ in the & WD @ 50“' - B~
PropertyManag- er. 3

3-6.Click on the four cor- 4
ners of the sketch.

7. Click on OK.

Es:ﬁ;?!"ﬂ 2
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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-baktar

[Naaa~

129

Add the part
shade.SLDPRT twice. Put
these in random positions.
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in the FeatureManager.
In

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

130 | Add mates by using the

Front and Right planes.

You have done this before

in steps 87 to 93.

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- @SnlidWorks ﬁ D - Lj_'" - Al TR &) b El - sh... '-\'__%'SolidWorks Search
derneath ‘Insert T ;
i 4 1 > g |
Com- ponents In Insert % Li:eiar ﬁ Maove ﬁ%i. Aszembly Reference £
the Com— . | Components Mate Compon... FassTearT;rs Component HSiddDé\n Features Geomefry Mri?jgn
mandManager. e E 1 = = Components - - Study
Assemble| [ | Insert Components } | Office Products | = o1 W MW == N I
. L =il 5, @ - [ G- - B
2. Click on ‘New Part’. B P Newpat A mE-0 =
) ﬁ o U | Hew Assembly\
e %% | Copy with Mates 2
%shade-co..,."' -
[+ |£| Annotations 5
\<§ Front Plane
133 | Click on the ‘Front Plane’

Al e
(T~ N

@ shade-complete uIt<DeF:A:
+ @ Annotationsg
%> Front Plane
\<§\ Top Plane %\u
& Right Plane Q
;_, Origin
¥ % {F) shade-bottom<1 =
* % shade<1>
= % shade<z>
+ @ 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.

v Sk '-%‘SolidWorks Search

@finlidWorkai O-2-B-2-9- 8 B

(¥~ _
@ shade-complete (Default::DeFE_{\_
! {il Annokations [
& Front Plane
&% Top Plane

Q Right Plane

v | @ - AR AR
: 3 mar rim onve
Cowﬂent Extr:?nal Sketch | Dimension B-5-0-8 Entities  Entitit
References ﬁ Assembly Transparency - & :\ - ¥ - -
L e Sketcn | Shaeﬂa'letalJ Evaluste | DimXpert | 3, A % Efﬁ_:.ﬂ . G v BB~ B -
AR 2 1

bz NI
& @ & &
(9 (&)
880 8
R

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.

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

x 4
o ' i I
I —
} | 20
138 Next, we will make the rec- @|§IE”@| [ ﬁ shade-complete (Default<De..,
tangle symmetrical to the & Properties
centerline. & 45
1. Select the left vertical Selected Entities A
side of the rectangle. Lines
Linet
2. Push the <Ctrl> key L:::EE
and select the center- j < —
line. o~ 3 =
. N . " I 1
3. Hold the <Ctrl> key |E|-:|st|ng Relations v| B ‘ | 3 #
and select the right Add Relations all | 1 | =
side of the rectangle. (—| Horizantal | | 20
4. Click on ‘Symmetric’ L1 ] vortical i] .
in the |i| Collinear |+ 2
PropertyManager. [ [parslel 4 |
|. - 1 |
||Z| Syrimekric |
|8 | Eix |
139 Click on ‘Features’ in the @snlide[ks i D - L‘j-" - E il T &’ - l A Y '-%vSolidWorks Search
FeatureManager. B B Hide/ t &% Revalved Boss/Base %
Click on ‘Extruded Edit No : par Extruded t trudk
Boss/Base’. St RE?etreé:Zlas ﬁ Assembly Transparency BDSS!B&SE. |
| Features | Sketch | ShestMetal | Evaluate | DimXpert | QO S M B D 6o - BEI-

ﬁ shade-complete (Default <Default_Display State-13)

bz 2
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To make the extrusion set

E shade-complete (DeFauIt{-D.e_.;_n__.-

[EXER=A=)

the following features: RtruC ?
1. Select ‘Up to Body’ for \fi Gof
‘Directionl’. [ From 6 A
2. Click on one side of the StetchPlane  [x]
shade. Direction 1 7
3. Check ‘Direction2’ (%] [up 7o Body *
in the 2
PropertyManager I
to expand.the sketch in ﬁ} | iExtrudeS@shade—2@5h|
two directions. e |
] ’ ||'h-| ‘:J
4. Select ‘Up to Body’ for ||| — . «
‘Direction2’ also. 15 !3 e
5. Click on the other side | || Prection2 . !
of the shade. |Up To Bady =
6. When it looks OK to & WEucesosade iomh)
you, click on OK. (A
[0 Thin Feature ¥
141 | 1. Select the upper side el »
of the strip (T~ )
ﬁ shade-complate (Default‘:DeF!If\__
2. Open the extended 5 R] Annatations
menu from the 5 Frant Plane
Com- £ Top Plane
mandManager < Right Plane
when needed. L. origin
+ % (F) shade-bottom<1 >
3. Click on Circle. & B shade<1>

= % shade<z:>
i [%5] Mates in Assemi

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.

f

M
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143 | Click on ‘Edit || G@SolidWorks d 0-8-E-%-9-8 8- re. Q- sidwors search
Component, in the . l B t *.-i"a Revolved Boss/Base [
CommandManager to &8 L

itch off this f ti Na Extruded (5 Swept Boss/Base Extruded  Hole ]
switch o IS function. E:Etreerzzlzs ﬁ Asgembly Transparency fessfeae 4{3 Lofted Boss/Base Syt Wizxd |

.YOU aret nOtloTr?ﬁer working l Features |PRygich | Sheetilelal [ Evaluaie | Dimperi | 2 A EE D b M- H -

in-context. The = =
I | »

assembly turns back to Efﬁ ol _

‘normal’ again (it is no S |

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. O.pen the ,‘Design Evaluate | Office Products | B A MWE P 6 B Design Library 4l

Li- brary’. $E o R
2. Click on ‘Toolbox’. & ook r
Click on ‘DIN"’. ) E5 Ansi Inch
+ E5 Ansi Metric
4. Click on ‘Bolts and 2+ B Bsl
Screws’ + ¥l CIsC

5. Click on ‘Studs’.

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

ISl e R
? 1+ 'ﬁ' Bearings
=gl Bolts and Screws
’ Bl Cross-recessed |

HI Hese Bolts - Skrul

Bl Hex Bolts and 5
Bl Hex Baolts and 5
Bl Hexagon Sockel
Hlll Miscellaneous

Bl Self Tapping Scr
Hll Set Screws - He
Hlll Set Screws - Sl
Gl Set Screws - S0
Bl Slotted Head Sc
plll Sguare Head Bc

calbi N
£
|~
j
Stud bolt - DIM 376-2
Tutorial 7: Garden Light 54




145 | Release the stud bolt in the
hole in the strip.
146 | 1. Set the diameter to [ T@ shade-complete (Default<De...

‘M6’ in the
Property-
Manager.

2. Set the length to

‘60mm’.
Click on OK.

4. Push the <Esc> key to

end this command.

BT (I )
Stud bolt - DIN976-2 7

»
Favd®i j A

| o
(%) List by Part Mumber
() List by Descripkion

Descripkion:

Properties ]

Size:

Length:

Thread Display:

|Simlified v

Canfiguration Marne:
DIM 976-2 -- MFS MG % 60 --- 1

Camment:

E <

| M5 ﬂ 1
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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.

-
S e

Mate Selections R

& PIFace<1=@studBalirs]
|

Face <2 >@Part4*shade

Standard Mates Gl
!)( Coincident

|\T | Parallel

|£| Perpendicular

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.

2
|

b Y

125
i
~
&
[

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’. | [gfiselidWorks i B ﬁ 2 -9 . B E - pa.. (L= oidworks search
1. Select ‘Planel’. : o \ @ - N %= 0 g A &k
Sketch  Smart Q @ é% (I:Eog;ert £ @ I
2. Click on a point. et o flies EOONEE potties ino"
P . ; ) - [%] _ . iy
=l PN aasn® 3 0=
s Fle®E > b2 1
(T )
G Parts \\<‘\
[+ IE Annatations
3= Material <not specified >
% Front Plane
% Top Plane
> Right Plane
I_, Origin
E2 sketchi
& Planel
153 | 1. Set one point directly HiSolidWorks i O-F-l-%-9- 8 E - sk. Q- Soldworks search
Ir:(t?ehorlgln of the E Fod N-@ - |'\J - i BE | L\ Mirror Entities
e s, O -0 - A, S ofect I tnewsictiraten - 2P
2. Click on ‘Exit Sketch’ — 2 @ -+ . . 2 )
ICr;otrr;\emandManager ;=“T jetil_im IR a oM@ @ o R-E-
| YA YEIT- T /
R Parts o
i+ [A] Annokations ;
§_ Material <not specified= .
% Front Plane
¥ Top Plane
Q Right: Plane
154 | 1. Select the ‘Sketchl’ @snlmwmks i O-2-H-2-9-. 8 E - rs. Q- soldworks Search
in the
FeatureManager. e
2. Hold the <Ctrl> key |5 Lofted Boss/Base | : M = d
?glfestilﬁ;t’ ERE EIOWest] @ o @- B~ 6o~ - B
' . @] » F
3. Click on ‘Features’ in (7 ~ ) (,
the @ Parts /
CommandManager. ||| ¥ (&) ametatiens
-§= Material <not specified=
4. Click on ‘Lofted <% Fronk Plane
Boss/Base’ & Top Plane
’ > Right Plane
L Crigin
& Sketchi 1
@* Flanel
Sketd12+ 2
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155

Click on OK in the
Proper- tyManager.

.‘@Partg h

l Loft ?

}.@TEH_H_]

2. Click on ‘Insert
Bends’.

U |E =
l?__ sketzhz
Ll
| Start/End Constraints ¥ |
156 | We have a solid part now. -W_ﬂlill:quk,a i D - - - - @ - l * Pa.. %‘SolidWorks Search
We will make this hollow. 6#0 Revolved Boss Base () Revolved Cut & @ Rib [E_i Wrap
Rotate the model around Extruded @ Swept Boss Base | Extruded Hole Swept Cut | Filet Fl;:;.i:rrn E Draft 5 Dome
until you see it like in the BossBas 1 | ofted Bossbiane Qb Wead g vt . . [ shel B8 wiror
illustration. _Skeich | S| g i @ @ % m 6w~ - B~
Click on ‘Shell’ in
the
CommandManag
er. LA I_‘_—I Annatations
5 -§_ Material <not specified =
%> Fronk Plane
45 Top Plane
= \<§\ Right: Plane
& L Origin
i Q Planel
w £ Loftl
157 | 1. Set the thickness to MYEIAEIE 29 pans
‘1.5mm’ I~iShelll ?
2. Select the back plane. ﬁ:n-
3. Select the bottom \"5‘\ m
plane. Face<l>
) Face<2>
4. Click on OK.
[15hell outward
[ show preview
158 | We will change this partin- | [ . = . ) . B -  pats= L]~ Soldworks Search
to a sheetmetal part. _ ;
s @Extruded(:ut 2 Unfaolc
1. Click on ‘SheetMetal’ 9 s | Forming | @ @) simpleroke | 10 o
in the Tool B vent | iy Fatier
CommandManager. P -
QASEE B or- - E-
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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.

% |ﬁ I |Eﬂ ” $’ ||% | & % Parts

o
Bend' Parim®rers A
@ |Face<1> |
A | 1.00mm *! 2
by

Bend allowance R

|K-Factor [V]
K |os =) |

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.

S FRem »
(% .
W Parts

= |:r\__| Annokations

3= Material <nak specified

%3 Front Plane

\<§\ Top Plane

\<§\ Right Plane

;_, Origin

@ Planel
w-£ Loftl

[ shell1

g8l shest-Metalt
= D;E Flatten-Bends1
= ﬁﬂ Process-Bends1
- Flat-Pattern!

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

randt
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162 | We have to make a mount- || §fiselidWorks & O-F-E-%-9- 8 E - s. (-sdidworks Search
ing hole in the roof to fix it. B © \-@ v|N L% T ———
Exit Smart Trim  Convert “- Display,/De
Sketch | Dimension £l S} Entities  Entities Enf;sﬂ : Linear Sketch Pattern 7| Relatior
A=zszemble Layout Sketch | Evaluate | Office Products = o P " e
- = | ; A AN E- @ - M- B
= R T T =
ol =N i Ao
- -
(W~ ] S
S ——
@ asseml (Default <Def ault DISD|EI}. -H“'“"-—h.h,q_‘q_
! |_| Annotations
% Front Plane
QTopPIane* 1
Q Right Plane d
I_, rigin
-8 (F) hood <12
=T hood <2
163 | Draw a circle with the mid-
point on the origin.
Set a dimension at the cir-
cle with Smart ._ro-,
Dimension. ~0
Change it to 6.5mm. Ki\ i
|
164 | 1. Click on ‘Assembly QEisolidWorks L O-2-H-=-9-. 8 E - s. '\L{vSolidWorks Search
Fea- tures’ in the e e ” 1 &
Com- mandManager- Insert 2 Linear it S;» Assemblv Ref‘erence
. . Components Compon... Fasrilz-learll—ers H||:||:|D|=l_:\n Features Geomeiry
2. Click on ‘Extruded 2 = Components | __ = o ;
Cut’. | Assembie [ [ayout | Skefch | Evalale | Office Products | ., ¢ YT (@] | Extruded cut =
= & IR
e g i Lnj Rewalved Cut
erR® >
(T~ ] 2
E asseml (Default <Default Dlspla\,
[+ |_| Annokations
&> Front Plane
% Top Plane
\<§\ Right: Plane
I_, Origin
-8 (F hood<1> S
= % hood<Z > &
w1 %] Mates in Assem?
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165 | 1. Set the depth of the || @l ﬁ’ “,_@a | E | H ﬁ asseml (Default<Default_Ci...
hole to ‘Through All’ &
in the
PropertyManager.
2. Change the direction of ckatch Plans
the hole when neces- ; — 2
sary in order to lead it | Dirciagin 1
through the model. (2 [housh al
3. Click on OK. # I|
. [ Flip side to cut
N
(g e — |
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

semes vainalal vanlin dlhn vk Fonw vonn

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

2. Click on OK.

Part/Assembly to Insert &
Cpen documents:

@ hood-complete
@ shade-complete
% stan_tla'ryiﬂe;pniplate

Browse, .,

| Thumbnail Preview ¥ |

annl

Options 3

— SFawk Frarmmand wihan

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

BT R e 3
(T~
@ Assem3 (Default<Default_Displa:
I+ EI Annokations

\<§\ Fronk Plane

Q Top Plane

@ Right Plane

: I_. Crigin
[+ @ (F) standard-complete <1 (D
[+ @ (-) shade-complete <1 = (Defa
[+ @ (-} hood-complete <1 = (Defac

) mates

o af
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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
standard, first select the
top plane of the standard.

el feg=gr=]

& R 5

j% Mates =é§ “Anakysis
Mate Selections e
5 | Face<t >@standard-c
b7

‘Standard Mates Rl
|Z| Coincident

|\T| Parallel

|I| Permendicilar

=8

cemd fDefaul<Dd

Faulk_Di.f.
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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 & |
B [Jdse<i>@shade-conph

Coincident

Parallel

Perpendicular
O Tangent

@ Concentric

@ Lock

@ Assem3 (Default<Defaulk_Di...
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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.
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