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Candlestick

In this tutorial you will make a simple container and a candlestick out of sheetmetal. You will learn about
working with sheet metal in SolidWorks. We will show you a couple of ways to create a product out of
sheetmetal and we will show you how to make a drawing in 2D.

Work plan First we will make a container. Look at the drawing below.
230 30

130

We will execute the following steps:

1. First, we will create the base. For this we will use an outside di-
mension of 230 x 130.

2. After that, we will add four sides with a height of 30.

3. Finally we will look at the 2D drawing of the design.
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1 Start SolidWorks and open
a new part.
2 Be sure that the buttons | | §fiselidWorks L O-2-EH-&%-9 - 8 & - e. - soldworks search
you need to work with @ Revolved Boss/Base - t
SheetMetal are visible. The : '
. Extruded
easiest way to access these Boss/Base . . . :
tools is to add them to the S EEEEEE— —
CommandManager. Hgfﬁeatures e asB@ F-oo- R 8-
. . [ v | sketch
1 Click on a tab in the T 'Surﬁ:ce
CommandManager @rar | Shestgs
with the right mouse | | ; & Weme\
button. §E Malds 2
. . o dienl
2  Click on ‘SheetMetal’ in S . |=E?’aluate
he menu that appears % .
t ’ l—: | || office Products
Custarize CommandManaget. ..
r
3 Select ‘Top Plane’ in the @Snliqurks i O-2-H-=-%-8 o -%v_SDIidWDrks Search
Featu rel\/lanager. 0#6 Revolved Boss/Base : t
We will use this plane to Extruded
create a sketch. Basitee i3 J
}Fea‘tures | Sketch | SheetMetal | Evaluate | DimXpert | Office Products |
o e = B %W S T G B B
R AANNE-D-o-R-E
(T N e
T Part1 ;37_“;;&‘
1+ |_£| Annotations - H"Q'-—-.,__“_
§= Material <nat specified H"‘“-,___‘___
\<§ Front Plane L s
Q Top Plane o
Q Right Plane ‘HH"“—--H
L, origin q""i?—-________h
4 Create the sketch like in - 230 .
the illustration on the right. o -
Draw a rectangle with one ﬂ_ =
corner above the origin. Set
the dimension of the height
to 130 and the width to R : :
230. —
Do you still remember how
to start a sketch? If not, w
look at step 2 and 3 of Tu- -
torial #3. -
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5 Next, click on ‘SheetMetal’
in the CommandManager

-Hl-&-9- 08 E-s.

\J&'v Solidworks Search

WnlldWorks i D

and then next on ‘Base ||| ¥ e A I- Fﬁi’n o
Flange'. 2 S e | ot HJ i é
[ Features | Skelch | SheetMetal [ Evaluate | DimXpert | Office Products |
SEERE > QoS W@ @ - - E-
(@ ] 230
% Part1
A Annotations ‘ﬁ -
6 1. Set the thickness at 2 | |[@ |7 2] % & - # partt
mm in the Property- | |(B§550 \iBaseFlange 7
Manager.
2. Click on OK. SheeIMEaIGauges =

[JUse gauge table

Sheet Metal Parameters

& [ 2.50mm

Reverse di&

Bend Allowance

3
R
| K-Factor M

Py

K |os

| fukn Daliaf L3 |

7 To create the edges of the

H-=-9- 8 E- r.

\&v Solidworks Search

A SolidWorks i e

Contalr,]er' click on Edge_ % Edge Flange «* Jog @ = @ Extruded Cut i@;
Flange’ in the Command- ; Cormers | _ &2 ;
Base-Flange/Tab Lofted-Henc IF Miter Fl & Sketched Bend | | Forming I@ Simple Hole :,_LE
Manager. Toal '
@1 Hem - @ Vent =
I oM@ @ 6o M- E-
% Partl /\
I |_‘.ﬂ_| ArnnkAakinns
8 1 Click on the first edge | || |7 [ | &) B ® partt
of the base and move | |EE=h e
the mouse upwards. @ X t§+ P
2 Set the first rim with a | |[Flange parameters A
random height. @ [cdos<t>
|
Use default radius =
?\‘ {ﬂ 4 \
A = |13
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9 1-3 Next, click on the other
edges. Their heights
will automatically ad-
just to the first one.

Change a few settings in
the PropertyManager as is
shown in the illustration at
right:

4. Set the gap between
the walls at 1mm.

5. The walls are at a 90°
angle to the base.

6. The height of the walls
is 30mm.

7. This height is meas-
ured from the outside
of the base.

8. The walls are placed
within the outside edge
from the base and on
top of the base.

9. When the settings are
correct, click on OK.

g P S A S )

I@H%II&*II.I 5% parts
s ' iy .- ',
j&sﬂm 1
|Edge<t> |Ai| Pl
Edge<2= i | ¢ bt
,Edgge<3> [+ # e S
¢ "y
[¥] Use default radius /
) =
5 | 1.00mm * <2 4
Angle " | 5 3
[#, [s0.00deq ‘G: 5
Flange Length E
(2] [pind I
A * 6
|2
=7
Flange Position !/ £
WEUL)
[ jil= bards
[Joffset g

10 The

now.

container is ready

Next we will make a 2D
drawing.

The last feature in the Fea-

tureManager is ‘Flat-
Patternl’. Normally this
feature is  suppressed

(gray-colored in the Featu-
reManager), and we have a
normal view of the model.

By setting this feature to
unsuppressed, we will get
a 2D drawing of the model.

1. Click on the last fea-
ture in the FeatureMa-
nager,

2. Select Unsuppress in
the menu.

YAl A

% Partl

# [A] Annotations
[ £] Equations
3= Material <not specified:
<% Front Plane
Q Top Plane
@ Right Plane

2

I_, Qrigin
Hﬁ Sheet-|
1+ % Biase-Fl3

& 18 =
216

i % Edge-Fl

T

= T FIa!:-'Patte‘ B |
=
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11 | At this point, a 2D drawing | || [CT 2] @ & »
of the container is visible. (¥
W part1
If you want to return to | /i annoations
the normal view in 3D, | | = [&]Equations
click on the last feature 3= material <not specified>>
again and select Suppress. X Front Plane
Q Top Plane
%> Right Plane
;_, Crigin
ﬁ Sheet-Met @ lg =
& QB Base-Flang @ @';a ‘; @-
1+ % Edge-Flang=r
- Fla't—]?al'tarnl"
12 Save the model as:
box.SLDPRT.
Work plan We are going to create a candlestick. It consists of three parts. First, we
will create the base in accordance with the drawing below.
We will handle this product differently than we handled the others. We
draw a 2D drawing and bring in some bending lines. The hardest part of
this model is to make the first sketch.
SolidWorks voor VMBO en MBO 7
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13 Open a new part.

14 1. Select the ‘TOp Plane’, @snlid'ﬂbfka i D ki L_-b v ﬁ i @ - ] - l T \f%‘vSoIidWDrks Search
to make a sketch on n |

it Eh & N-@-p-E oM 5 A varror Enttes &k
. 5 Smart T G t ~ oo < . Displa

| | o | O - B~ @ - A i, Sz ofet 558 e steuneatem | R
2. Click on Polygon in . "

G : - T g

the CommandManag-
er.

KIEd
(¥
W Partz

+-|.A | Annatations

A

3= material <nat specified

% Front Plane

&, Top Eliéli'réﬁ+ 1
- %> Right Flane

;_, Crigin

15 | Click on the origin for the £ &9 partz
first dot of the hexagon 5231, 90°

and at a point straight || - |
above the origin at a ran-
. . Options ~
dom distance from the first
For construction
one. i
Parameters 3 |
A
@
Inscribed circle
Circumnscribed circle
&
&
-y T
16 | Be sure that in the Proper- Ed =@ parz
tyManager: Polygon 7
1. The number of sides is | || 5
set to 6. Dpti!sr‘ 3 Y
. . |:| For construckion
2. The dimension of the
inner circle is set. parameters
) 1-'.;5
3. Click on OK. @ d

Inscribed circle

igrumscribed circle

2 b
—

@ . 2 s g
(= [0.on —
&% [ an caraqacs (=== |
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17 Set the dimension of the
inner circle to 90 mm with
Smart Dimension.

o:;‘ﬁ

18 To set the direction of the
hexagon you do as de-
scribed below:

1. Select ONE of the ver-
tical sides of the hex-
agon.

2. Click on Vertical in the
PropertyManager.

& ﬁ Partz

Line Properties

qf

Existing Relations

b

i_ Patterned?

1-'.;96

o Under Defined

Add Relations

»
—

|:| Horizontal

|l | | vertical

=W 2

| Mnkinnc L~ |

ey

19 1 Click on ‘Offset Entities’
in the CommandMa-

nager.

2 Set the distance in the
PropertyManager to 10
mm.

3 Copy the other settings
of the PropertyManag-
er from the drawing at
the right. Be sure the
option ‘Select Chain’ is
NOT selected.

4-6 Select the sides of the
hexagon as shown at
right.

Pay Attention: when the
lines are off-set to the in-
side, check the option ‘Re-
verse’ in the PropertyMa-
nager.

7. Click on OK.

mﬂnlidWorks i D o Lf} hd H o @ b @ - l i '\f._l'vSolidWDrks Search

E @ \ = @ e I'\J = ' EiE @ il & Mirror Entities

Exit Smart Trim  Conwvert oom Display,/Dn
Sketch | Dimension Ll- f;:b T @ v A Entities Entities Offset 535 Linear Sketch Pattern B Felatiol
T & )T % - Y %m Move Entities - =

Sketch [ Sheethietal | Evaliale | DimXpert |

B % Partz 1

CBE- D ow- M- B

4

\_/; 10,60mm

Add dimensions
|:| Reverse

[ select chain
e

0 Make base

construckion 6

Laaaf

SolidWorks voor VMBO en MBO
Tutorial 4: candlestick




20

1. Click on ‘Trim Entities’
in the CommandMa-
nager.

2. Select the option Cor-
ner in the PropertyMa-
nager.

3-4 Click in the sketch on
two lines that form a
corner.

E@solidWorks »

D - Lf} v H L= @ - l s '\f__l'vSolidWDrksSearch

| © \-
Exit Smart =l
Sketch | Dimension
|+ | -

G-~ i | @
Trim | Convert

R Entities | Entities

-k )

& Mirror Entities

Offset
Entities

\'I:| Maove Entities

225 | inear Sketch Pattern

= Display,/Dn

-

Relatiol

-

Sketch [ Sheethietal | Evaliate |

= R Partz2

S|r7 ([Bl% ][]

v

Message

A

Carner

Select two entities ko trim ko &

Options

|£| Power Erim

Carner
HffE aw?inside

IE| Trirn away outside

|E| Trim to closesk

Laaaf

@ Do o B

the three inner lines into
construction lines. This will
create the bending lines
we will use later on.

1-3 Select the three lines
(use the <Ctrl> button
on your keyboard).

4. Check the option For

construction in the
PropertyManager.
5. Click on OK.

21 Click two lines again and
again so you see the draw- -
ing as shown at right.
g
22 Finally, we will transform

E Properties

Linelz
Linel4
Lineld

| Existing Relations

| Add Relations

Dptions

For construction

4

lawal

it
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23 Next, create the base.

1. Click on ‘SheetMetal’ in
the CommandManager.

2. Click on ‘Base-Flange'.

ﬁﬁnliderks I D - Lf'" - H A== &) - ! wocBL '\';%vSoIidWorksSearch

Baze-Flange/Tab

Features Bket::h SheetMetal | Evaluate | DimXpert

&

Forming
Tool

=0

QB SME@- D or- - E-

BRI B paz
& Properties 1
24 | 1. set the thickness of | [ |¢F 2] & &) =B partz

the material to 0.8 mm
in the PropertyManag-
er.

2. Be sure to check or
uncheck the option
‘Reverse direction’ to
add the material at the
bottom of the base
material. Do you have
a good view at the ma-
terial? When not, zoom

o R

—
Sh tquauges ~

[Juse gauge table

Sheet Metal Parameters A
*)T\l 0. 80mm

[Ireverse direction

Bend

|I(-F.=r|-nr

in!
3. Click on OK.
25 In the sketch we have just

created, the bending lines
have already been drawn.
We are going to use them
now, but for this purpose,
the sketch must be visible.

1 Click on the '+’ sign in
front of ‘Base-Flangel’
in the FeatureManager.

2 Now, click on the
sketch that is visible
(usually this is:
‘Sketchl’).

3 Click on ‘Show’ in the
menu that appears.

The sketch is now gray-
colored in the model.

eEReE -~
(&
Y partz

[+ |£| &nnaotations

1+ El Equations
3= Material <not specified:>
% Front Plane

#> Top Plane 3

By Rii;Plan 3
A =1
' lm
Sheet-Meh =

B Base-Flan

E* Sketehi

(# @ Flat-Pattern l! E
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26 | Start a new sketch at the | | GflSelidWorks d 0-8-KH-5%-9- -8 8- r. Q- sbkworksSeach
top plane:
PP e. N-O-N-E ¥ @ o5 A &
1. Select the top plane of | | =" Bt T - - @ - A Cn Offset BEE Linear SketchPattem  ~
the item you have just . <« @ N o* ; . & Move
created Sheethietal | Evaliale | DimXper | @ O M @B - b M- B
2. Click on ‘Sketch’ in the
CommandManager to | ||(F
show the right buttons. | | % Partz
¥ |A] Annatations
3. Click on the ‘Sketch’ [ £] Equations
command to open the 3= Material <not specified:
sketch %> Front Plane
’ £ Top Plane
& Right Plane
I_. 2rigin
g8 sheet-Metalt
= hyly Base-Flange1
Tip! In earlier exercises, we opened a sketch by selecting a plane and drawing a
rectangle (example). SolidWorks ‘understands’ that in such a case you want
to open a sketch and does so automatically.
Before you can use the command for the next step, a sketch must be open
already; otherwise the command will not be visible. For this reason, we
must open the sketch ourselves and that is exactly what we have done in
the last step.
27 1. Click somewhere beside

the model to unselect
the plane.

2-4 Select the three bend-

ing lines from the last
sketch. Use the <Ctrl>
button.

Click on ‘Convert Enti-
ties’ in the Command-
Manager.

@Snliderks l O-*-H-=-9-. 8 Tagi, '\"%"'SolidWorks Search

e l & N-@-p-i BE (| 3 L\ Mirror Entities

Exit Smart Trim | Convert oom Display /T
Sketch | Dimension 0i-- :Q T @ A A Entities | Entities S:E]EE 288 Linear Sketch Pattern 5 Relation
[ = | = @ N-# = il %o ; - =

Featurez | Sketch | Shesthletal | Evaluate | DimXpert | @, Ez_j{%@@* ﬂv-irv;ﬁavlﬁv
s [FR[#lE > <

(w y)

B Partz

[+ |£| Annotations
ez} |§| Equations
$= Material <not specified
% Front Plane
Q Top Plane
Q Right: Plane
I_. Qrigin
8] sheet-Metall
= % Base-Flangel
= Sketchi
= Flat-Patterril
| () Sketeha

Tip!

For a lot of features in SolidWorks, you must first make a sketch. So you
cannot use an edge or an existing line to use them in a new feature.

But you CAN do what we have just done here: make a copy of an existing
element and paste it in a new sketch. This can be a line from an old sketch
but it can also be an edge of a model or even a face. In this way, you can
make a new sketch that is derived from the existing model.

When an element is not exactly in the plane of the sketch, it will be pro-
jected on it.
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29 Click on ‘SheetMetal’
in the CommandMa-

nager.

Click
Bend'.

on ‘Sketched

F-H-=-89-.08 5-s. '\[;&vSolidWDrks Search

@@solidWorks p [ -

= & Jog -

ed-Ben !ﬁ Miter Flange |¢Ep Sketched Bend | %"
& H k

e @ Extruded Cut
[in]

| Forming |
Tool

Base-Flange/Tab Lob

# vent

|18
|

B

_ Festures

Iglﬁlﬂ@@llﬁ]
ﬁ Part2

I+ |I| Annotations
i+ [_E—I Equations
-§E Material <not specified:
< Front Plane
: @ Top Plane
& Right Plane
I_, Qrigin
g8 sheet-Metall

- BErYxs

v |l

WE-J-or- - -

29 Unfortunately, this function
has no preview. You have
to set a number of ele-
ments without seeing the

exact results.

1 Click at a position in
the middle of the base
to confirm which part
of the base is fixed.
We will bend the other

parts later on.

Select the option Ma-
terial outside: this is
related to the way in
which the dimensions
are in the drawing.

With the Reverse direc-
tion button you deter-
mine in which direction
the material is bent (up
or down), and the ar-
row gives you the di-
rection and can be
changed by clicking on
this button. Make sure
the arrow points
downwards.

Set the corner at 90°.
Click on OK.

=% part2

Bend paosition:
s (T

't | a0,00deg

Use defa i

[T rustnm Rend allnwance % |

LIS
4‘=r 2]

[f)
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30 Finally, we will hide the
sketch we have revealed
earlier.

Click on the sketch, and
select Hide.

B FIRIP& >
(T ;

Wy Partz

1+ _A Annotations
+-[£] Equations
3= Material <not specified:
%> Front Flane
\<§ Top Plane 2
%% Right Pla
G B
;_, Origin la

ﬁ Sheet-Mel & .-_5% $

=) % Base-Flan

B Sketch:
¥ o, Sketched Bk 1
5 B

¥ Flat-Fatternl

31 | The model is ready now.
Save is as base.SLDPRT.

@SnlidWorks i D » L,‘? - b @ - @ 47 l * P... 'QVSoIidWorks Search

¥ Edge Flange Jog & =[] Extruded cut
| [ii]
Base-Flange Tab fed-He F Miter Flange o Sketched Bend | I Forming @ Simple Hole
Tool
& Hem Z

v
|1hF
= F

e

e ERle= >
(T ,

_ Wil S QA ME- P - E-

Y partz

&2l _A Annokations

=+ IE] Equations
8= Material <not specified:> )L‘
‘<§ Front Plane
\<§\ Top Plane
& Right Plane
I_, Origin
g8 sheet-Metalt

E,i--% Ease-Flangel

[ sketchi
1 ,3, Sketched Bendl
el @ Flat-Fatternl
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Work plan

The second part of the candlestick is the ‘tube’ to put the candle in. This is
shaped from a piece of sheetmetal as shown in the drawing below.

70

25

To make this part, we only have to make one sketch.

Tutorial 4: candlestick

32 Open a new part and se-
lect Top Plane to create a
sketch.
33 | First, we will draw one half | | §flselidWorks g O . 29, B E - s.. - Soldworks Search
of a circle. E i 3 \ @ - r\j - BE O & Mirrer Entities
1. Click on Centerpoint || |ae| oot |0~ [S-|@ - A| in  Soneert Ofet 3§} near Scthpattam - Deloyk
Arc in the Command- s e - . e e 2
Manager. _Fiatu_rfi :feti |iriaewem | Dimxpert | 3, O S W@ (P - - B~
2. Click on the origin for | ||| 2| & || 2% parts
the first point. _Arc__ 7] k
3. Click directly above the | | ¢ 3
origin to get a second | || aw rype &
oint. | @ 3 [
i B DA
4. To finish this half, click i | LoTve
on a third point, direct- | |, 2
. | Parameters ¥|
ly below the origin. 4
\ A= 198.68°
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34 | Next, we will draw the | [ S|cT |24 & = pars
second part of the circle. | |7 TR |
1. Click on Tangent Arc in | || +
the PropertyManager. ArcType A
2. Click on the bottom
point of the arc you
just drew first. r——. 5. 8
3. Click on a point as h
shown in the illustra-
tion.
4. Stop the command by
pushing the <Esc>
button.
35 | Zoom in on the origin of | |GEselidWorks i O-~F-H-2-9- 8 E - s.. Q~soidworks search
the circle with the center of
. .. = > 4 Mil Entiti
the second circle also visi- - sﬁrt & 2 N {%E CD@ert 7 A o Enttes | Display/E
ble. The last one is marked Sketch | Dimension ' _] f A Entities Entities Snﬁig === s kas Relatic
with a little blue ‘+" mark. e i B Sl S _*" R e
To zoom in, use the scroll Lli = 1 A W@ @6 - -
wheel of the mouse OR |§I@|{E" . "ﬁl »\,
click on Zoom to Area in {ﬁparta d
the View Toolbar. 5[] Annatations L
3= Material <not specified> &
%> Front Plane
Q Top Plane
Q Right Plane +
I_. Origin
36 | Select both points and click | |[® |7 |2 | || = B part
on ‘Vertical’ in the Proper- | |[FEErns s 1
tyManager. « 4= lg
Selected Entities ] B
Painks
Paointe 2
| Existing Relations ¥
Add Relations ~
|:| Harizantal
| | .Hertical P
[ i
|£| IMerge 3

SolidWorks voor VMBO en MBO
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37 Next, set a dimension of
0.5mm between both ,21 Z
points. :
| =]
2
38 | Next, click on Zoom to fit | | giSelidWorks §  [J - (¥ - [l - & - 9 - B & - 5. (- oldWorks Search
in the Vlevy Toolbar to ? o NG p-B B [ i
show the entire sketch. Exit Smart | ) 1% Trim  Conwvert ﬁ mam . Display,/D
Sketch | Dimension AR Entites Entities Eniﬁzts 283 Linear Sketch Pattern I Relatio
~ - @ :\| - ¥ = = ;n Mave Entities z -
P e[S SRR e, S M- 3 o0 e -
el elw >
s D, | &
ﬁ_Parta
# | A] Annotati
oAl Antations R
39 Add two more dimensions

tot the sketch with the
Smart Dimension com-
mand:

1. A radius of 35 for the
right arc.

2. A length of 10mm for
the overlap between
the first circle and the
second one. Pay atten-
tion: use the real dis-
tance between the
ends of the circles and
NOT the horizontal dis-
tance. This is deter-
mined when you set
the dimension.

SolidWorks voor VMBO en MBO
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40 | Click on ‘SheetMetal in the | ||| T |2 | & | = Parts
CommandManager and * Base Fl:
next on ‘Base Flange’.
Set the following features pire i1
in the PropertyManager: (%] [Bind
1. Thickness of the ma- \_E 25 00mm
terial 0.8mm.
2. Height to 25mm. i eorecome
3. Click on OK. |5heet Metal Gauges
Sheet Metal Parameters
& | 0.80mm
[Ireverse direction
A 1.60mm
| Rend Allnwanre = |
41 The cylinder is ready now. WSnliderks i -2~ -2 v P,.. '\'%leolidWorks Search

Save the file as hold-
er.SLDPRT.

Base-FlangeTab

Features SheetMetal

W Part3
1+ |-£| Annotatians
i+ |§| Equations
3= Material <not specified:
% Front Plane
% Top Plane
45 Right Plane
I_. Qrigin
g2 sheet-Metall
1+ % Base-Flange1
-8 Flat-Patternl

e
7 .

@ Edge
? Miter Fifhge Ep Sketched Bend
& Hem

& Jog e (@] Extruded cut

[]
Forming @ Simple Hole
Toal

- @ Vent

a

Corners

T
]
L=

Evaluate

DimXpert

Qe n

@ o - B

Work plan

Finally we have to make the ‘ear’ of the candle stick. This is done using the

same method we used for the last part. Again, the most important step is

making a sketch.
|

] T T T
of —f—a—4—
\ | | ]
|
$25
a8
g/
o
[@N]
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42 | Open a new part and start
drawing a sketch at the
Front Plane.

Draw a line from the origin
up. + &

Use the Tangent Arc com-
mand to draw a part of a
circle (an arc) as is shown
in the illustration. I

43 Add three dimensions with
Smart Dimension as in the
illustration on the right.

44 |Use the ‘Base Flange | [[S|rT 2] & ||
command to set the thick- T
ness of the material to @

B
e Rn B ARy

0.8mm and a height of 5
10mm. Y
| % | |Bind
ot | 10.00mm
! [ pirection 2

E Sheet Metal Gauges

| Gheet Metal Parameters & |
|

o | 0.a0mm * 1
4
[Ireverse direction j
—

A | 1.60mm !

| Bend Allowance ] | J‘L
I T v

SolidWorks voor VMBO en MBO
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45

Save the file as
dle.SLDPRT.

han-

@SnlidWorks i D x L,‘? > ﬁ * lt% v @ x l o e U&'SolidWorksSearch

. T EdgeFlange % Jog & o (@] Extruded cut 1,
Base-Flange/Tab Lofi=d-fanc !F Miter Flange & Sketched Bend | —OES | Forming | Simple Hole I;ﬂ,
Toal

& Hem = B vent (=
sheetMetal [EVAUSETDMGST] @ o) %% M) (B~ (P~ 6o~ - B~

eFlRew >
(F )
Wy Parts

- |I| Annatations
+ IEI Equations
- 3= material <nat specified:
& Front Plane
%% Top Plane
@ Right Plane
I_. Crigin
g8 sheet-Metall
@--@ Base-Flangel

(] E Flat-Patterril

A

SolidWorks voor VMBO en MBO
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At the end of this tutorial we will make an assembly. We have done this be-

fore. Would you be able to join the three parts together in an assembly?
Try it yourself first, before you continue with this tutorial!

46 | Open a new assembly. el Edl =N »
(T~ )
Use the Insert Components ¥ .
ﬁ AssemS (Defaul;<Default_Displas
comm_and to place th_e & (A& Arnotations
base in the assembly. This % Front Plane
will be Fixed. Q Top Plane
3 Right Plane
After that, put the two 1. origin
other parts at a random | || = % if)Base<t>
position in the drawing ||| ® §® () Heder<i>
field ¥ ﬁ {-)Handle<1>
: (I makes
Can you remember how
this is done? If not, check
Tutorial 3 steps 47 to 51.
47 | We have to mate the parts @TH% [ B assers (Default <Default Di...

together. Click on Mate in
the CommandManager.

1. Select the top plane of
the base.

2. Select the bottom edge
of the holder.

3. The mate type ‘Coinci-
dent’ is selected auto-
matically.

4. Click on OK.

Mute‘ﬁeletl:mns

Face<1>@Base 1
l%" Edge <1 »@Halder-1

Standard Mates

C| Coincident * 3

-

o
T e

=

Tip!

When your first Mate is finished, click on OK. The Mate command will re-
main active. You can immediately select two other elements to mate.

When you click on OK twice, the Mate command will end.

SolidWorks assumes that you want to stay within the Mate command. If
you click twice on OK by accident, click on the Mate command in the Com-
mandManager to start a new Mate.

SolidWorks voor VMBO en MBO
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48 Be sure the Mate- @lﬁl@ E =% Assems (Default<Default_Di...
command is active (read | |REFI OIS [ © % Annotations
the tip above). o Front Plane
p ) o3 @ { Top Plane
1. Select the origin of the Q T < Right Plane
base in the Feature orign e,
Tree Mate Selections 3 B %I%Baseil}
) [E2} Mates in Assems
. Point1 @Crigin@Holder-1 i ]
2. Also select the origin of %| IF‘Dintl@Origin@Base- o E g :nnott.atlons
the holder = =
. = Material <not specifie. ..
3. The mate type ‘Coinci- Standard Mates A g :ron;lPlane
, . PR 2 Top Plane
dent’ is again selected @| pinciden * 3 % Right Plane
automatlcally. [ align axes % Origin #
. NS sheet-Metal
4. Click on OK. N BN Base Flange?
E Eo% Sketched Bendd
Y | B Aatpatternz
E® () Holder <1
S [E3} @ IMakes in Assems
|Q| Lok [E3] %‘ Annotations
|g| =] Equations
— \;: faterial <not specifie, ..
1 4 Frant Plane
\& Taop Plane
1 @ Right Plane
DA I—» Origin
| = ﬁ Sheet-Meta
Advanced Mates ¥ H % Base-Flange1
I = - Flar-parternt
49 Be sure the ‘ear’ is placed

in the area where it has to
be at the end. Look at the
illustration at right.

When this part is placed
somewhere else, you can
drag it to its correct posi-
tion.

S

Tip!

We are using illustrations of the model in which the model is rotated in
such a way that either edges or points that are needed to create a mate
remain visible at the same time. This is the most convenient approach, be-
cause there will be no need to rotate the model during mating.

If this does not work, you will have to rotate the model during the mating

command like this:

1.

2
3.
4

Select the first element.

Rotate the model so you can get a good view at the second element.

Select the second element.

Create the mate.

SolidWorks voor VMBO en MBO
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During this process, be sure not to close the mate command by accident.
So pay attention and focus!

50 | Rotate the model so that | [|%g| T |2 | &
you can see the bottom of | coincidents 7 7|
vt )

the handle and the bottom
of the base. Zoom in so i

you get a good view of the
thickness of the sheetmet- -
Mate Selections

al.
@ Edge=1>@Handle-1
Yl I

A

Make sure the Mate com- Edge=2:-@base-1

mand is still active.
Standard Mates 2
Select _the t\_/vo edges as () concident 3
shown in the illustration. — ‘

. L. | NS |Paralle|

The function mate ‘Coinci- =

o ) L | Perpendicul
dent’ is selected automati- | ||| = Perperdicur

cally.

Click on OK. -
||'il| |L0ck
i)
&

51 Now, try to drag the han-

dle. You will notice that

you can shift it along the

edges you have just se-

lected and you can also ro-

tate it around this edge.

Tip! Notice that there is a difference between rotating a part of the assembly

and rotating the model itself.

e To rotate/shift a part you must drag it. You can also use the buttons
‘Move Component’ and ‘Rotate Component’. You can shift a part in rela-
tion to the other parts of the assembly. The model changes.

[ i
Mowve Raokate
Component Component

e If you rotate the model, the parts remain at the same position in rela-
tion to each other, but you will be looking at the model from another
angle. The model does NOT change. To do so, you can use the scroll-
wheel of the mouse (push it and rotate), or you can use the Rotate
View command in the View Toolbar.

o
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52 | We are going to join the 7 |12 & & B nssems (O J
center points of the edges Fr—
together.

B the Mat d N ra
isea?:l:i:/ee | e Mate comman g
Select both center points. | ||| o Selections
Paint <1 =@Handle-1

When you move the cursor %Ipmnt{z)@sasel
on top of an edge, the cen- l
ter point will appear and | (|[ciandard Mates
you can select it. C]-:om ot ‘ 3
The mate type ‘Coincident’ [ lign asces
is selected automatically. ™
Click on OK. L

o)

lEl Lock

[+

53 Now, try to shift the handle
again. Notice that you can
only rotate it around the
edge but it is fixed in the
middle.

54 | We will add the last mate | || T |2 | E| = BB assens (Defaul <DRFey
to fix the handle complete- T
ly.

Rotate the model so you
have a clear view on both
planes as in the illustration Hnwseleum .
and select both of them. Face<1>@Handle-1
o l%| Face <z >@Base-1
The mate type ‘Coincident’
is selected automatically. PT—————
Click on OK. DColncldent * 3
|\_| Parallel
|£l Perpendicular
s T
Maka alianmank:

55 Click on the OK again to

close the Mate command.
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56 | The candlestick is ready | |l solidWorks .i O-F-fl-%-9- 8 E - as.. Q> oidworks Search

now. Save it as Candles- : ;
1 i_.l:\g EE @ = ‘<‘>;E £
tick.SLDASM. Insert % Li:el‘ar ﬁ Mawe o As;;ﬁr;bly' Referenice C;'b)

Mate Smart Show New
. Components Compon... s Component Hidden Features Geometry Motion
- - - Components - - Study

Aszsemble Layout Skeich Evaluate | Office Products | | _. o = r
- J | | | oo sBM@- 3602 B-

Rl 2
( 'ﬁ’-
W assems (Default<Default_Displa;
I |£| Annotations

%> Front Plane

%% Top Plane

%> Right Plane

I_, Qrigin
i+ % (F) Base<l>
-y () Holder <1 >
=+ % Handle<1 =

1+ m‘@ Mates

What are the main fea- | In this exercise, you have learned several ways to create parts from sheet-

tures you have learned | metal.

. . .

i Tl el e You have seen that a ‘Base-Flange’ is always the first step. In this step
you determine the thickness of the material.

e On a ‘Base-Flange’, you can use the edge flange command.

e With a sketched bend you can create bending lines in the straight
plane.

e You have also seen that you can easily make a 2D drawing out of the
3D model by unsuppressing the last feature.

Also you have used some new commands in creating sketches:
e Centerpoint Arc and Tangent Arc to draw parts of a circle.
e Convert to use an existing part in a sketch again.

Finally, you have made a few tricky mates in the assembly.

Slowly you are getting to know SolidWorks better and better, because
SheetMetal is an important part of SolidWorks software.
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SolidWorks works in education.

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

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

Education

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

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

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

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

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

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

Certification

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

Finally

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

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

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

SolidWorks Europe

53, Avenue de I'Europe

13090 AIX-EN-PROVENCE

FRANCE

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

Email: edueurope@solidworks.com
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