SolidWorks® Tutorial 6

DRAWINGS OF THE TIC-TAC-TOE GAME
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Drawings of the TIC-TAC-TOE game.

In this tutorial we will make the following drawings:
1. A drawing of the assembled parts.
2. A drawing of the bottom part, the base.
3. A drawing of the top part.

In this tutorial you will learn how to make a 2D drawing of a part that you have created in 3D. You must
have completed Tutorial 5 first and saved the files associated with it in order to complete this tutorial.

views with a partly transparent side.

Work plan First, we will make an assembly drawing. We will use the top and side
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1 Start SolidWorks and open
the assembly Tictac-
toe.SLDASM, which you
have made in the last tu-

torial.
2 Click on New in the Tool- | | GfiselidWorks 1-F-EH-%-9 - 8 E - b Qrsoidworks Search
bar
. L ] i i ;

P bk ] B i 5 &

Inzert Linear it Mave Show Aszembly Reference New

. Components Compon... i Component Hidden Features Geometry MG

- - - Components - - Study

}ﬁf_'"_”‘i“”_“ e oM@ P - -
TR = :J

(T~ bl
@ Tictackoe (Default<Default_Displ @
AT o B e

3 Click on ‘Advanced’ in the | | Hew SolidWorks Document 26
menu that appears.

@

a 3D representation of a single design component

Part

a 30 arrangement of parts andfor other assemblies

@

Aszembly

&S

a 2D engineeting drawing, tvpically of a part or assembly

Drayving
o ) [ ) [Cren
4 1. Select the template ow SouAWon Document B=|
‘SW-tutOl‘Iar (SO|Id— .Templates | Tutorial
Works Tutorial). — —
- b I, |@| =
2. Click on OK.
. . Part Assermbly Dirawing sw-tukarial
Whenever this template is Preview
not available, ask your
teacher about it. 1
Do you work at home? If
so, you can download the
file templates.zip —_—
from www.solidworks.nl. e
An explanation about
where to put your files is 2
included in the ZIP file. A
oK ] [ Cancel ] [ Help
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http://www.solidworks.nl/

5 1. Select the file ‘Tictac-

toe’.
2. Click on ‘Next'.

=1ER :
@) 2

A (€] @L 2
Message ¥ |
Part/fissembly to Insert 4

Open docunients:

@ Tickactoe

X1

Browse, ..

B
el
| Thumbnail Preview ¥ |
(B — sl
6 1. Select ‘Single View' in | \[E8|T | . .
the  PropertyManager | |[gfEe ey 7 [liad
to place ONE view in _
(to place v R @ ©
the drawing).
i | Message 4 Y |
2. Select the Top View. 1
" . Mumb Yiews A
3. Position the view on g
the drawing board.
() Mukkiple views
Orientation ]
Standard wiews: ;' 2
(n]j{=] =y
— = B
More views: =
*Dirmetric _j
*Trinnekric 1
Current Model View
[ IPreview
| Trnnnet nnbinne w
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7 After you have positioned
the view, SolidWorks will
automatically start the
command ‘Projected View'.

Click beside the top view to
put a side view next to it.

=l[eg
-.--.I'J'BU_H

o o H

Message _

Click in the graphics area to place
the new view, PR

@ @ @ i
Push the <Esc> key on e 2 ,@agﬁ,@ i
; s e & |
your keyboard to end this a lo = g i
command. | T
Display State _
% Default_Display State-1
< 5 H ===
[ Y
LT
Display Style _ ; T T }
IUse parent skyvle
Tip! There are three commands for placing views on your drawing board:

Model View: this is used to place one of the main views in the drawing
field. This is actually the same method you used in steps 4 and 5.

Projected View: with this command you can extract a view using the
American or European projection method from the existing file.

Auxiliary View: this command is used to extract an auxiliary view from
the existing view and place it at a random angle to the main view.

Bl solidWorks X BT

=i o s &
S | I = 5
Standard Model Projected Auxiliary
3 View  Miew View View

View Layout Sketch

With ‘Standard 3 View’ you will select the three main views (Top, Front,
and Right) with only one mouse click and place them on your drawing
board.

SolidWorks for VMBO en MBO

Tutorial 6: Drawings of the Tic-tac-toe game




8 1. Right-click at a random
position somewhere on
the drawing board (not
on a view!).

2. Select: ‘Properties’ in
the menu that appears.

i ﬂ ﬁ[} Select Other [

Zoom/Pan/Rotate L4
Recent Commands L
& @ O [O Smart Dimension
o 4 [ . . 5
& O & i Mare Dimensions
B @8@0@ E Annatations 3 4
Drawing Yiews 4
Tables L
1 Sheet {Sheet1) I

Edit Sheet Format

Unlack sheet Focus

Set Lightweight to Resolved

Add Sheet... 2 - [=

Copy
Delete ‘

Properties. ..

i) X (57

RelationsfSnaps Options. ..

»
¥

9 1. Name the drawing:
‘Assembly’.

2. Set the scale to 2:1"in
the menu that appears.

3. Select ‘Third angle’ for
‘Type of projection’:

4. Select the paper size
‘a3 — swtutorial’;

e fissembly x Twpe of projection

Mexk view label: A
() First angle
Scale: (%) Third angle Met datum A
Sheet Format|Size K 2 \ 3
(%) Standard sheet size Preview

[at - Landscape .A-

A2 - Landscape
A3 - Landscape
a4 - Landscape

A - Portrait —
a3 - swiukorial * 4
La%-nam - landerane

5. Click on OK.
C:\Program Files\SolidWorks), B
Display sheet Format
() Custom sheet size Width: 420.00mm Height: 297.00mm
Use custom property values From model shownin:
| Default ] [ OF [ Cancel ]
Tip! In the Netherlands, the American projection is used for all technical draw-

ings and designs. This is called Third Angle Projection.

In most other European countries, the European projection method is used.
This is called First Angle Projection.

We will be using the Third Angle Projection, but of course you can choose
to use the First Angle Projection. The views will relate to on another in a
different way.
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10

When you move your cur-
sor over a view, a dotted
frame appears around the
view. With this frame, you
can drag the view to adapt
the way the views are posi-
tioned on the drawing
board.

Be sure the views are neat-
ly aligned in the middle of
the drawing board.

11

Next we a portion of the
side view transparent to
provide a clear view of the
hexagonal bolt.

1. Click on ‘Sketch’ in the
CommandManager.

2. Click on Spline.

BfiSolidWorks i

02859 88

-'_E + SolidWorks Search

o \ (?J - | iror Entit
Smart Trim
Diie it 4‘ Of‘fset ::: Linear Sketch Pattern -
Entities ...

- E}_‘iv*

View Layout | Annotate | Sketc

ﬁ:‘. Mirror Entities

v g |

Display [Delet
Relations

Evaluate | Office Products |

= Ee o
L% ms ‘;;5-#!1 T

.";'@ >-$
."? h)

[=8 Tirtartae

12

Draw a curve as shown in
the illustration on the right.
You will position several
random points in the draw-
ing. Try to copy the shape
as shown on the right.

Be sure the last point is in
the same position as the
first one. Only then will you
get a closed curve.
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the menu that appears:
1. Check ‘Auto hatching'.
2. Check ‘Exclude fasten-

13 Be sure the curve you have | | {flSelidWorks i O-2-B-2-9- 8 « b... L~ Solidworks Search
just drawn is still selected =
(green). fZ B B & b G| Em | % E [
Standard Model Projected Auxiliary View Cetail || Broken-out | Break Crop Alternate
1. Click on ‘View Layout’ 3 View  View View View View Section View Position
. i Wiew
in the CommandMa- View Layout [ Annotate | Sketch | Evaluate | Office Pr @ Ph e R =
nager. ||V = 2 % B (- G-
. . & 1
2. Click on ‘Broken-out Py I : I — : I
. nline 1 e
Section’. uimba, i o
» |
| Puickinn Ralakinne @ | | E
14 Next, set the features in | |Section View =]

Section Scope |

The Fallawing list of componentsirib Features wil
be excluded From the section cut:

Excluded componentsrib Features

1

ers.
. Auto hatching
3. Click on OK.
Exclude Fasteners
2 [ show excluded fasteners
[ [o]'4 [ Cancel ] [ Help ]
Tip! The menu you have seen in step 14 will always appear when you have

made a broken-out section from an assembly like we just did. You can set a
few items in this menu:

Auto hatching: this option makes sure that different parts are hatched in
different directions. When you fail to check this option, hatching occurs
without differences through all parts.

Excluded components: in the blue field, you can select parts to break
out.

Exclude fasteners: fasteners, like the hexagonal bolts in our drawing,
stay complete.
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15

1. Be sure that all three
options at the bottom
are checked (‘Preview’,
‘Auto  hatching’ and
‘Exclude fasteners’).

2. Next click on the hole
of the hexagonal bolt.
In this way, you de-
termine the depth of
the break-out. The yel-
low line now goes
through the middle of
the circle.

3. If the preview looks all
right, click on OK to
finish it.

27 |
i Broken-out Section 7 | el

o,
3 .

[:_ﬂ Edge<1x
s

Presview
Auto hatching

Exclude fasteners

LG

16

As you can now see, the
thread of the hexagonal
bolt and the base plate are
not shown. In an assembly
you must do as following:

1. Click on ‘Annotate’ in
the CommandManager.

2. Click on ‘Model Items'.

Qi solidWorks . O-F--2-9- 8 E - b.. - colidworks search

@ O\ B iA ,@ Balloon vf‘ Surface Finish Geometric Tolerance
Smart *
Madel ell | Note 5}} AutoBalloon

Dimens /7 Weld Symbol Datum Feature '
imensian
Items | Checker ;
U2 Hole Callout | () Datum Target

- 1
| View Layuu‘tJ.Ann-otate !-_Sketr:h.. | Evaluate | Office Products | AASS 6P -

BT 1 >
(F XL )
Tictactoe
[il Annatations
Rl Saracncl tallinn —
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17 Set the next features in the Ed
PropertyManager: W‘ ol Tteme H
1. Be sure to set all ‘Di- || « 6 K
mensions’ buttons OFF. | | 7 = : ‘ . :
2. Check .the (llosmet|c Source,/Destination ] : I i I .
Thread in the ‘Annota- — | ;
tions’ field. : l
Selected component * 3 ;
3. Select "Selec.ted com- Impott items into all views I
ponent _In . the estination view(s): E
‘Source/Destination’ e——— ;
field. 4 :
4. Uncheck the option
‘Import items into all | |||/imensions A
views'. = (& [ 1
5. Click on the frame of | | |ar| [ue) I
the view in the draw- [] Eliminate duplicates E ’i
ing. 5 E
. . Annotations A i
6. Click on the drawing of [ select al
the hexagonal bolt. -
The thread features Al ] mE —
are added at this point. e &) @* 2 ;
7. Click on OK. Reference Geometry ¥
18 As you can see, the thread I
is also revealed at the bot-
tom hexagonal bolt (which
should not be visible. We j
have to hide it: By | select Other
1. Right-CliCk on the 1 ZoornPanRokate 4
thread' ---------------------------- Recent Commands 4
2. Click on ‘Hide’ in the & smert Dimension
menu that appears' 3 Mare Dimensions 4
3. Click beside the view ‘ Annotations ’
to check if the thread Crawing Views "2
turned invisible. - Tad"'es /
Hide:
The thread is still visible, [T I Neeren
because there are TWO
holes directly on top of
each other. Therefore, re-
peat steps 1 to 3.
Do the same for the thread
in the base plate.
19 | Next, we are going to place | * . [ - & - £ - § &l -

the centerlines in the top
view.

Click on ‘Center Mark’ in
the CommandManager.

Balloon 'Qr Surface Finish Geometric Tolerance
AutoBalloon /7 Weld Symbal Datum Feature

UE Hole Callout )e.';ﬂ Datum Target

Area

Hatch/Fil

{+} CenterMark
Be Ha Centerline i

- -
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20 1. Be sure the first but-
ton (Single Center
Mark) in the Proper-
tyManager is checked
in the ‘Options’ field.

2-5. Click on the four holes
at the outer ends of — Es]_
the base plate.

Use document I
6. Click on OK. aefauls O

Angle 3

[% [0.00deq =

I avar £

21 | Select the command ‘Cen- Ed

ter Mark’ in the Com- pmm_ﬂ .................................................

mandManager again. (Look @ .
at step 19). Set the follow- i 1
ing features in the Proper- | || Opti

tyManager: -+ |_
1. Click on the second [¥] Connect

button in the ‘Op-
tions’ field. (Linear

Display Attributes

v|Use d 19
Center Mark). d;FBauIDtcsumen

i \‘\ /,/ \\\ /’/ )
2-10. Click on the outer

0 , - " o ~ .

1 ! " - 1

©
O
®

circles of all nine cy-
linders.

11. Click on OK.

b

Angle

e |
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22 1. Select the command | (¥ - [g- & -9 - B [ - b.. (L~ solidworks Search 12 - - B %
Centerline n the D Balloon v’- Surface Finish Geometric Tolerance 7 ‘3‘} Center Mark
7 ook
CommandManager. 7 — 3
_i} AutoBalloon /7 Weld Symbal Datum Feature Area |HE' Centerline |3
. = HatchFill '
2,3 Next, click on the two | i L& Hole Callout | (&) Datum Target = -
vertical sides of the | Evanate | Office Products | 3,0 =6 (D- G- 1 - 5 %
square. The vertical
centerline is placed in K 5
the view. : ' . @
_ il
4,5 Next, click on the two =
horizontal sides to @
place a centerline. =
23 Next, we draw the center- - [ %

lines in the side view. Click
on the command ‘Center-
line’ again (look at step
22).

Click on the frame which is
around the view. All cen-
terlines are automatically
placed now.

Pay attention: if this does
not work, close the com-
mand and try again!

LE}’ - H A== @ - B .E:I = _h.. ';%VSD“dWDrkS Search I

'E-'r Surface Finish

D Balloon Geometric Tolerance 7 {i‘} Center Mark

B AutoBalloon /¢ Weld Symbaol Datum Feature Area s |HE' Centerline | %
= Hatchy/Fill — T —
bt UZ Hole Callout ,@ Datum Target -
Evaluate | Office Products - W% e - —
| | [ “‘Iu "—‘*:_. \5\" :::_/ K v gt = :|] )\/r

Tip!

In step 23 we have placed all centerlines in a single action. This is very
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convenient of course, but sometimes we will get more centerlines then we
need. If this is the case, you can simply delete with the <Del> (delete) key
on your keyboard.
24 | Now, we want to extend Ed » e
the centerline that is in the | |[(<F i =
middle. Click on the center- Tickackae :
line and drag the ends a [A] Annotations o | S i
bit, as shown in the illu- || = [& Assembly ; —
stration. + Sheet Farmat1 |
= Drawing Yiew:s E
+ W Tictactoe<z> N | R
= g Drawing View3 i
Broken-out Seckionl
+ @ Tickackoe 3> : -
25 | Next, we will put a parts | (¥ . [~ % - ) . B = - boterkasse.., (L~ Solidworks Search SR .
“St, on the dravylng board. D Balloon v Surface Finish Geometric Telerance 7 {i} Center Mark E
It is called a Bill of Mate- | h _ T
rials % AutoBalloon /7 Weld Symbol Datum Feature " Tdia » HE' Cen}rhn
) kS U Hole Callout @ Datum Target i - <
1. Click on ‘Tables’ in the | Evaluate | Office Products | D Th u A Ry or fH | Gereral Table
SRR ML M
CommandManager. ff) | Hole Table
. . E/ T | Bil of Makerials
2. Click on ‘Bill of Mate- L] =
. ' B [r Table
rials’. I e b _
2 =
//4 [
26 | Click on one of the views. Ed
@:mmm_ =,
- ;_l__
x 7
Message R é
Select a drawing view to specify il
the model for creating a Bill of
Materials,

SolidWorks for VMBO en MBO
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parts list, do the following:

1.

Click somewhere in the
parts list to select it.
Blue bars will appear
on the left and right.

Drag the left top cor-
ner from the parts list
to the desired position.

1

4 E

‘ L
DESCRIFTION ]

ITEH HO. FART HUHEE R

=

Flaat

Flaat

150 762 M « 10 ---
100

A

o [ e |ra]—

A s

L P (OO Y Y pr) P

5c naa 12

Haam:

Maarennla:mm

Chs:

Amerraanse gralecrk

Darum: &-01- &

b B gr S, L ppesabery.

(= B LT

Samenstfelling

tesrana: ]
boterkad sn eiemn

Az

==

27 1. Uncheck the option ‘At- | |8/ | I I I ; I I
tach to anchor point’ in @..n..ﬂ-mm_ﬁ -~
the PropertyManager. @ = _ = =
. © @ © B
2. Click on OK. - 2 = G 7
eeshot . @@ =
Select options and then click. A AV Wl X
Ok to place Bill of Materials —@- —®—-®— ‘E —
into the drawing. T | RV E
Table Template A _ o __ E
1 bomi-standard |@| i T
T osition A
Attach to anchor
poink
BOM Type 2 -
FNTAm Ll ~mli :'—:—:-'-
28 | Place the parts list just I
above the title block of the 1
drawing.
[} ITEH NO. PART HUMBER DESCRIPTION 0Ty,
1 Flaat 1
2 Flaat 1
: 1sn?wszr-|5x h--- 2
4 a5 4
5 A s 4
Schaal2:l Haam:
fhaat enheid: mm Maz:
Amerkaanse projectie Daturn:  02-0r- 00
s chiriping
A .
a-i‘“v'“ *-*'-?'h*-wm Samenstelling
P
patiormd o CMEER e
| 'mm Lf' pestond Doterkaasensienzn o8
T Y
29 To adapt the size of the
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30 Next, we will place part

numbers in the drawing.

@SﬂlidWOI’kS ‘ O-F-H-%-9- 8 E - bot.. '-J'.z_ ~ Solidworks Search

|[ﬁ5 | Circular

B =1

| g | Bottam

| B [ Left
| @ | Reight

Ignore multiple instances

(%) Balloon Faces

O Ed? k)

| Rallann Catbinae -

O S AB ;:‘_:) Balloon 'Qr Surface Finish Geometric Tolerance E
1 1 Smart T . oo
1. Select the side view. Dimension Medel | Spel | Note |2} AutoBalloon [¢#%¢ Weld Symbol Datum Feature A
Items | Checker : ' Haty
. , L
2. Click on ‘AutoBalloon’ . - Hoke Calout | §3D Datun Target
. [ View Layout | Annotate [ Sketch | Evaluat fice Products = Eh ot & e .
in the CommandMa- | [cuaeit] Anntate | SR TEVaNSE 'Df)r B aawZ@d -
nager. BT | —Z :
DIra ] = I
w [T === === ========== il
L] Arrow A i = : i
At 1 :H_.__: ! =
- b A
Display State R i _éx i
% Default_Display Skate-1 9’7 “@’_ LE_______E
B B EH:.__ | ;
Display Style 3 E E_ ] E
sz parent style ; ;
mEEeE- T
31 | 1. Select the option Top' | | E8|ET |
in the ‘Balloon Layout | |y
tab in the PropertyMa- ) '
nager. —~ sl
o MesTog® ) ¥ A o S
2. Select the option ‘Bal- o S e =
loon Faces'. Balloon Layout A ; E ;
3. Click on OK. |83 saure i N
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32 Now, you can place the
parts numbers in their po-
sitions.
Click on every parts num-
ber. You can drag the
number balloon as well as
use the arrow now.
When you do not put the
point of an arrow on a line
of a figure, the arrowhead
will automatically turn into
a dot.
Try to position the parts
numbers as in the illustra-
tion on the right.
33 The composition drawing is I : I
now ready, except for one P W Ve
thing: you have to fill in 1” Oy | select Cther
your name in the title
block. ; ZoormPaniRotate
1. Right-click somewhere Fouznt Lamsmes
in t_he drawing (not on e ———
a view). More Dimensions *
2. Select ‘Edit Sheet For- &nnokations r
mat’ in the menu. Drawing Yiews g
The drawing now tempora- Tables '
rily disappears, and you Sheet (Assembly)
can change the items in Edit Shest Farmat
the title block. Lock Sheet Focus &
Set Resolved to Lightwetght TI*-
Add Sheet. .. :
[ | Copy -
3 | Delete
[Zf | Properties. ..
RelationsfSnaps Options., ..
34 1. Double-click on the

text ‘Name:’, and fill in
your own name.

2. Click on OK.

T
=2

o4

Formatting

‘ .| Century Gothic

w10 |s| 2.8

.l
Norme: o lorsrerill
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the drawing and select
‘Properties’.

[A] Annotations

Sheet Formatl
Drawing Wigw2
7% Drawing Yiew3
B Eill of Materials?

= 8y Sheett

+ Sheet Formatz

Yy

1%

Zoom,Pan/Raotate
Recent Commands

Smark Dimension
Maore Dimensions
Annotations
Drawing Yiews
Tables

sheet (sheet1)

P i}

Edit Sheet Format

Add sheet. ..

Copy 2
Delete x

Properties, ..

MNalakimnme Mo m nme Cimbime-

*r ¥ v w

35 1. Right-click in the draw- I |
ing again.
gag ” 51% Select Other
2. Select ‘Edit Sheet’ in 1
the menu. ZoomfPan/Rotate 4
) Recent Commands L4
The drawing reappears.
O Smart Dimension
More Dimensions 4
Annotations »
Dirawing Yiews 4
Sheet {Sheet Format1)
Edit Sheet
Add Sheet,, K
5 | copy 2
o | Delete
(&7 | Properties...
36 Save the file as: Tictac-

toe.SLDDRW.

37 | Next, we will make a single e
drawing of the top plate. £

We will first add a new -

drawing. ' :

. WP Assembly [T

Click on Add sheet at the | Add Sheet 43.27mm  a1imm  Omm Fully Defined

bottom of the screen.

Tip! We use Add Sheet to add a drawing sheet within the same file. Of course,
we could have created a second file, but in this way we will keep drawings
together and provide a better overview.

38 When the menu of step 39 Edl » - - - - -

does not appear by itself, | |(F .

right-click somewhere in | ||Eaictactas | 1 ﬂ Gy | select Other

I
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39 Most of the settings for this
drawing will be the same
as the settings for the first
drawing. Therefore, there
is not much we have to

change.

1. Change the name of
the sheet to ‘Slab-top’.

2. Click on OK.

Sheet Properties

B

a1 - Landscape |
A2 - Landscape

A3 - Landscape

a4 - Landscape [
A4 - Partrait |F
a3 - swkukorial I
la3-naw - landsrane

Ci\Program FilesySolidiworks),

Display sheet format

() Custam sheet size

Use custom property values from model shownin:

()
|

' Default

Tvpe of projection

\ Slab-top ; :
Tdame: Mexk wiew label: A
= () First angle =
Scale: z ! 1 () Third angle Mext datum o
Sheet Format)Size

=) ?tgndard sheet size Broue

Width:  420.00mm

Height: 297.00mm

2

‘View Palette’ bar, are the
ones that are in the as-
sembly. To load the top
plate, click on the Browse
("...) button at the top of
the Task Pane.

40 We will use the Task Pane FoE-2-9. 8 E - bt. -.\-_ngondwgrksgeamh i g
to place a view on the : _ —
drawing board 2 Ll 7 B i s
Trim gom Display,/Delete
. o ntities Offs_et 338 | inear Sketch Pattern Relations
Click on the tab ‘View Pa- Entities B
. - i -
lette’ in the Task Pane.
Evaluate | Office Products | = Eh e o . = &
5, o 3 o -5 %
T T T I T T T |@-
g =
@
B
™
41 | The views you see in the T

L:..;-"" > b M B 2] + bot.. '-\'__kaolidWorks Search

2E V| L\ Mirror Entities
Trim LT Display/Delete
ntitios Of'fs_et aaa | inear Sketch Pattern Folatians
Entities
- £V u | -
Evaluate | Office Products | = T ok & B View Palette =
LGN 6@ 6
Tictactoe5LDASM [+ [ | [2]
. - - : !@ Optionz _
|ﬁ [ Import &nnatations
®
sy
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42 1. Click on the part | |%en : : B[]
‘Slab.SLDPRT". Lﬁ 5 Tubrel & x| @ i = m- & Thumbnail
- My I%e:ent (2007
2. Select the configura- Documents |0ud -
. o L shaft, SLDPRT e
tion ‘Top’. B | Slab.5LOPRT 1 P e
e ! Tictackos,SLDASM .—,;:;) €] o
. ¢ , esklop =
3. Click on ‘Open’. \w
(3
\ e
-7 3 L
My Documents 2
A Fiename: |5lb SLOPRT ] Z] ED”"Q‘S =
7/\{ e = Tap |
Faveiitas Files of type: | Solidworks Files [sldprt; * sidasm) [ ] Divplap States (inked] =
. Descriptiors  <Mone> |
":1} Lightwseight [1 Do not load hidden components
Iy Metwork
yF'IactEs
43 | In the View Palette (on the ET | B —————————————————

right of the screen) the
views of the top plate are
visible now.

1.

Drag the Top-view to
the drawing sheet.

ﬁfjﬁ- 3

Message )
Click in the graphics area to 8
place the new view,

2. Click to the right of oo 2
the top view to place | || a [
a side view. " :
3. Click on OK in the || 2Ptens A | [
Propertyl\/lanager. Annokation wigwls):
[w]{a) Right
Tip! Notice that the Center Marks of all holes have been added to the view au-

tomatically. In the drawing of an assembly, SolidWorks does not do this au-
tomatically. SolidWorks does this, however, in a drawing of a part, if this
feature is set.

SolidWorks has dozens of settings for creating drawings. We always pick
the standard settings, but it is possible that the settings on the computer
you are working on have been changed. Some features may look of even
work differently.

If you want to have a look at all the possible settings, click on Options in
the Standard Toolbar.

@sﬂ"dWﬂka i O-2-A-&-9- 8 E] - bot.. \.',1 - Solidworks Search

& N-@-pJ- Bk L\ virror Pes
Smart Trim gag Display/Delete
Dimension O-»-¢- Entities ;ﬁzts man UnCoESheih Patiem:. x| ey
- @ - = <o >

View Layout | Annofate | Sketch [ Evaluate | Office Products | = T wt R =
' i L4948l b

Click on the ‘Document Properties’ tab in the menu. Here, there are all
types of settings, including the option to place Center Marks automatically.
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Document Properties - Detailing

System Options | Document Properties

Dimensioning standard Extension lines

Dlmxﬁart

Wirtual sh. Datum features
ianiali [ show units For dual display

[[] pimensions marked For drawing

Rill AF makeriale frea habeh dicnlaw

1mm

Dimensions 1 [0 ] Gapi

MNotes [ bual dimensions display Bevond dimension line: | 1mm
Balloons (@) 0ontop () On the right

frrous O onbottom ) on the left

Annotations Display Display type: | Per Standard |+ |
Annotations Font [ Fixed size weld symbals
Mext label: o
Tables
View Labels Leadi . [Standard = ;
Grid{Snap S0 2Br0Gs | L andar Surface finish symbols
Uniks Trailng zeroes: | Smark v [ pisplay symbals per 2002
Line Font :
Line: Style [] alternate section display Eorter T
Image Quality Centerline extension: | 2mm Size: 2 S
Sheet Metal
v
Auto insert on view creation Extencdires
Center marks-holes Centeriine fonk
[ center marks-Filets Break lines
2 [ centerlines am T
[[lealoons
Extension: 3. 18mm

cross-cut line.

Put the cursor directly
above the middle of the
top line in the top view but
do not click yet!

-
-

44 Break open the side view - - —
so you have a clear view of Ny 4
the counter bore hole. Can [ : ® ” i -1
you remember how to do , P . : >
this? ® @
Check steps 11 to 15 of . o L 7 S .
this tutorial. You did the ® ® ®
same thing in the assem- N AN N
b|y| . # . ~
Put a centerline in the hole . ,O\‘ ’,O .
(look at step 23). @
45 | We will draw a cross-cut | | gjSolidWorks B [ - (¥ - [l - & - 9 - B & - bot.. [~ Soldworks Search
now. (R
. » , B @ 8 & 1.4 @ . Bu [
1. Click on ‘View LayOUt Staﬁélard Madel Proj.e:éted Auxiliary IS..;—;SH Detail | Broken-out Break Crop
in the CommandMa_ 3 View View View View i W Zch’nn View
nager. View Layout | Annotate | Sketch [ Evaluate | Office Products | 5 ) - & e =
2. Click on ‘Section 4‘ 1 R
’ . b
View'. F l&d - ; .
B Tirtartne | T N p— //_"I"?\ |
46 Next, you have to draw the

SolidWorks for VMBO en MBO

Tutorial 6: Drawings of the Tic-tac-toe game

21




47 Move the mouse upwards. | ——------------ PR
A blue dotted vertical aux- ’ )§| |
iliary line appears. - & ;
Click just above the view @
while this auxiliary line is T Ny :
still visible. (>'<\) @
48 Move your mouse straight | [ T
down and click just below I |
the view. il ]
: kS : /'/CD\\ : - : E %
® ® il
BONEC N
|— ------------ ‘ - FEREG e J
;%,(l
Tip! Why could you not just click on the middle of the top line in the view at
step 48?
When you would have done this, the cross-cut line would have stopped at
that point. The arrow and the letter to indicate the cross-cut section would
appear in the middle of the drawing and that is just not what we want to
have!
It is not possible to change this feature later. We have created the line as
described above, and it is possible to change the length.
49 Next click besides the side I I : .

view to place the cross-cut
drawing.

NN
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50 Move the views in such a I I ] I 1 I
way that they are placed A
on the sheet neatly. Add
the centerlines in the ||[] LA s 727 I
cross-cut drawing. : C) ! % %
@ | =
A
h— STCFIOM &=
L .,@',..._... nnnnn ShEEt|
. -.-hh..tg'bE-— ----- e l
1 L [ | [==
51 | Finally, we have to add the [@smmwoms f O0-2-8B-%-9-08E8- b (]~ Solidworks Search
dimensions to this dl’anng. * 2 Q Balloon vr Surface Finish  [[2] Geometric Tolerance %
1. Click on ‘Annotate’ in DIS_E?QDH Model pell | Note };} AutoBalloon /P Weld Symbal Datum Feature Are
the CommandManager. = e Lede SN UE Hole Callout @ Datum Target Hatd
2 Click on ‘Model ltems’. | View Layout | Annotate |_5ketc:h. | Evaluste | Office Products | 3, W@ (D G-
0 T - T . 1T & : L I
52 Set the following features

in the PropertyManager:

1. Select ‘Entire Mod-
el’ in the ‘Source’
field.

2. Check the options
Marked for Draw-
ing in the ‘Dimen-
sions’ tab.

3. Check the option
Hole Wizard Pro-
file.

4. Click on OK.

The dimensions will now
be placed in the drawing.

| ModelItems 7 [id

. R

Source/Destination A

Impart items intao all
wiews

Dimensio 2 _

B & L

w2 | | ||
[]Eli du@ates |

@
N

Source:

Entire: model

L -

Tip!

With the Model Items command you will put parts of the model in the
drawing. In this case we did that with the dimensions. We have checked
two options:

1. Marked for Drawing: these are often all of the dimensions that
you used when modeling the parts in sketches and when making
the features.
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2. Hole Wizard Profile: the shape of the hole you have made with

the Hole Wizard.

When adding dimensions to a drawing in SolidWorks, it is always very
smart to start with Model Items. Although by doing so, the drawing is not
finished yet! We will see that some dimensions are missing and other di-
mensions are in the wrong positions. You can change some items, but
some of them must be deleted and replaced.

53

First, we will adapt the di-
mensions located at the
outside edges of this part.

1.

Select the dimension
60mm, and drag it
(when necessary) a bit
upwards, so it no long-
er crosses the center-
line.

Click on the square in
the ‘Dimension Text’
tab. The text in the
field now changes to
‘<MOD-BOX><DIM>’,
and a square appears
in the drawing in front
of the dimension of
60mm.

Click on OK.

B3 T |

=
jValue [ eaders | other |

L4

Favorites

<«

Tolerance/Precision

*

Primary Yalue

Dl@sketchz

&0, 00mm
[Joverride value:

Configurations. ..

Dimension Text
6o e (229 o]

<A D- B O <D

*

=E= K 2
(@] e[x][d]a]v]

e

| : [ :

i
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54 In the drawing, you will
see the dimension of
15mm four times. We want
to replace it with only one

dimension of 30 mm.

Select the four dimensions
(hold the <CtrI> key on
the keyboard) and push
<Del> (delete).

You can also remove them
one at a time.

1

55 Next, we set the dimension

of 30 mm.

1. Click on ‘Sketch’ in the
CommandManager.

Click on Smart Dimen-
sion.

3,4 Click on the end of

two centerlines.
Set the dimension.

The dimension is still
selected (green). Click
on the square symbol
in the ‘Dimension
Text’ tab in the Pro-
pertyManager.

Click on OK.

@SnlidWoms i D - l'j-'\’ v A== P-@; - B EZ] + bot... -;'E'SnlidWOrks Search

o

Smart
Dimension

N-@-nN
O-%-0
N -o#

-

-

View Laﬁ Annotate | Sketch
-

% D

Trim  Convert
Entities Entities oo

Entities ...
Hul

- -

ﬁ_\. Mirror Entities
Offset 888 |inear Sketch Pattern

Display /Delete
Relations

-

= V4

B |

Evaluate | Office Products |

T o :
r‘r':”:.- & &9

- |

-

=7
j\l'alue W(Leaders Wother 1

Dimension Assist Tools
Favorites
Tolerance,/Precision

Primary Yalue

[Jowverride valus:

Dimension Text
009 [ | @ o

b0 D- B0 < Orbd>

LI
o (M)

[C)fs
[«

3

:

6

L4 L4

*

o

®

ks \

S}
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56

Next, we will put a dimen-
sion for the distance be-

tween the countersink
holes:
1. Check if the command

Smart Dimension is still
active; if not, click on it
in the CommandMa-
nager.

@SnlidWorks i - - - - . B E - bot.. -leSDIiderks Search

( & \ - & - r\J > & @ ﬁ_\. Mirror Entities
Smart Ty Trim  Convert ooo Display /Delete
Dimension Ll el Entities Entities Of=ct 334 Linear Sketch Pattern " | Relations
Entities .
- N o# . - 0 .
View LaylUMM Annotate | Sketch | Evaluate | Office Products | o -

@y 1l
F’mﬂm_ﬁ
v 6

2,3 Click on the centerlines
of the two upper holes. j'v'alue ][Leaders \"’Otherw
4 Set the dimension Dimension Assist Tools ¥
Click on the square || Faverites v
5ymb0| in the Proper— Tolerance,/Precision ¥
tyManager.
Primary ¥alue A
6. Click on OK.
[Jowverride value:
Dimension Text ] 1
6o e (229 o] :
<hd0 0B O <Ohdx
EE=
@] °lx]¢]a]v]
I
(B A S e
Tip! You have seen that you can add dimensions very easily with Smart Dimen-
sion. Please realize that there is a difference between the dimensions that
you import from a model and the dimensions that you add yourself:
Imported dimensions are ‘real’ dimensions (driving dimensions). When you
double-click and change them, the model will change as well!
Added dimensions are extracted dimensions (driven dimensions). You can
change the value of the text in the PropertyManager, but it will not have
any influence on your model.
Work plan We will change the dimensions of the side view now. You can see that the

dimensions of the countersink hole are set below the drawing and not at
the point where we made the cross-cut. It may be different in your draw-
ing: this depends on the order in which you have made the holes while
modeling:

When the dimensions are in the same position as they are in the drawing,
you can do two things:

1. Delete the lower dimensions and add the one at the top.

2. Delete the cross-cut section and renew this at the bottom.
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Because we want to work with imported dimensions as much as possible,
we will choose the second option.

57

First we remove the cross-
cut from the view.

1. Click on the cross-cut
line in the view.

2. Push the <Del> (de-
lete) key on the key-
board.

10

58

Click on ‘Yes' in the menu
that appears.

Confirm Delete

Delete the Following

Eraken-out SeckionZ | Seckion Line )

Delete section sketch

[Jpon't ask me again

Cancel

Help

59

Next, draw a Broken-out
Section at the lower side
of the view. Can you re-
member how this is done?
If not, check steps 11 to
15.

Put a centerline in the
hole.

Remove the lower dimen-
sion 10 (in the drawing at
step 57 you can still see
this dimension).

@10

wn
@5.50
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60 |Fill in your name in the title
block. Can you remember 2
how this is done? If not,
check steps 35 to 37. "
The drawing of the top @ |
plate is now done. . -
( 3
o
Work plan Next, we have to make the drawing of the bottom plate. This actually is a
simplified version of the top plate. A separate cross-cut of this drawing is
not necessary. Look at the drawing below.
[m]il)}
oLk 10
Draw this one yourself! You can follow steps 37 to 60 if you need them.
61 |Now, you have made three || gfl§olidWorks » O-F--%-9- B E - bot.. (= solidwarks Search
drawings. S i ses jey n v Ssurface Finish Geometric Tolerance 7
Save the file. D_Smart Model | Spell | Note };? toBalloon /7% Weld Symboal Datum Feature Ar
imension el b - Hatc
= S\ UZ Hole Callout &) Datum Target
View Layout | Annotate | Sketch | Evaluate | Office Products | 3, & ¢ & s
lﬁ | »
s ——
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65 |1. Click on Print in the || §fl8elidWorks » R -l -9- B E - bot.. (L+soidworks search
Toolbar. -
Fod aa ,.y @ Balloon ¥ Surface Firish Geometric Tolerance %
Di:'nrgg;'ton Model | Spell | Note ;;} AutoBalldtn /7% Weld Symboal Datum Feature Ar
Items | Checker ; Hatc
= S\ UZ Hole Callout @ Datum Target
View Layout | Annotate | Skeich | Evaluate | Office Products | 2 Ch et FH R
1A @ (- G-
|E |ﬁ | »
(T T !
66 |Ask your teacher for the ||Print
exact settings for the ‘Print’ Document Printer
menu. We only show you a || wame: | Color Laserdet 3600 vl
few important settings. Status:  Ready
ClICk on ‘Line WEightS...’ Type: HP Color Laserlet 3800
Where:  USBOO1
Camment:
Swstern Opkions Docurnent Opkions
’ Line Weights., . Margins. ..
Print range: . -~
®al O selection Murnber of copies: 1 {‘,}
) Pages: [C]Print background
Enter page numbersiranges. [ Print ba file
Far example: 1,3,5-8,10
[ (o] 4 ] [ Clase ] [ Help ]
67 |Check to make sure that ||Line Weights
the line thickness is set like . o1 e [0
. . . in J18mm k() J7mm
in the illustration on the -
right_ Mormal: | 0.25mm Thicki4i: 1mm
Click on OK. Thick: 0.35mnm Thick{s): 1.4rmm
Thicki2y: | 0.5mm Thick(g): 2mm
I [8]4 Cancel ] [ Help
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68 |[Click on ‘Page Setup...’ in
the ‘Print’ menu.

Print

Docurnent Printer

Mame: HP Color LaserJet 3600
Status:  Ready

Type: HP Color Laserlet 3600
Wheret  USBOO1

Camment:

Sysbem Options Document Cptions

’I;ine Weights. .. ] ’ Matgins. ..

Header/Footet. ..

Page Setup...

Print range - =
@ al ) Selection Mumber of copies: 1 &
() Pages: [Print background
Enter page numbersiranges. [CPrint ta File
For example: 1,3,5-5,10
[ (o] 4 ] [ Close ] [ Help ]
69 |Again, ask your teacher for ||Page Setup -- HP Color LaserJet 3600

the correct setting for this
menu.

1. Check the option ‘Scale
to fit'. The drawing will
print at its maximum
size for the size of pa-

per used.

2. Select the format of the
paper.

3. Click on OK.

Use syskem settings
O Use s g
(#) Use this document settings
[]5et each drawing sheet individually

1

Fes: and Scale Drawing Color
cale to fit [High Guality: (5 twikamatic
() Color | Gray scale
O Seale: 20 Black and white
Paper K Crientation
Size: adl () Portrait
Source: Plain ™ () Landscape

3

[ Cancel ] [ Help

]

70 |Click on ‘Close’ in the ‘Print’
menu.

Print

Docurnent Printer

Mame: HP Color LaserJet 3600
Status:  Ready

Type: HP Color Laserlet 3600
Wheret  USBOO1

Camment:

Sysbem Options Document Cptions

’I;ine Weights. .. ] ’ Matgins. ..

Header/Footet. ..

Page Setup...

Print range ber of copies: =
@ al OSeIegtion Murnber of copies: 1 (]
) Pages: [CIPrint backaround
Enter page numbersiranges. [CPrint ta File
For example: 1,3,5-5,10
[ (o] 4 ] Close ] [ Help
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71 |Click on ‘Print Preview' in @ﬁnliderks i O-2-B-= w 13 i |I_v5.3|idwgrk55.35rch
the Standard Toolbar. | B | print ' !
o 2 .aﬁ @ Balloon S Mol Geometric Tolerance
Smart £ |Ql Print Preview z
Dimension Model | Spell | Note 5}} AutoBalloon [ ————— - Datum Feature Ari
Items = Checker Page Setup Hatc
- Fhy - patum Target
View Layout | Annotate | Skeich | Evaluate | Office Products | B THhE S e =
e b = % =% ‘Q‘ == %”l’ T oY
= >
.'. w - | | I & I ! 1 : |
72 You will see a view how the " Prirt... . 4 [He:-ct F'age] [lwo Page ][ Zoom In ]
drawing will be printed.
Check to make sure every- ' ' 1 ' '
thing is OK and click on ==
‘Print...". M l- L I
. ] ez
& G @ —
e e
B
I I - I I -
73 |You will return to the ‘Print’ | |Print
menu. Diocument Prinker
Clle on OK. [ame: HP Color LaserJet 3600 [l Froperties
Status:  Ready
Type: HP Calor Laserlet 3600
Where:  LISBOO1
Camment:
Sysbem Options Document Cptions
[ Line Weights. .. ] [ Margins. ..
Print range - o)
@ al O Selection Mumber of copies: 1 A
) Pages: [JFrint background
Enter page numbersiranges. [ Print ta File
For examples 1,3,5-8,10
[ [o]4 [ Close ] [ Help ]

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

In this tutorial you have created your first drawings with SolidWorks. You
have learned how to extract drawings from a model. What else did you do?

- You changed the settings of the drawing sheet.

- You placed views according to the American or European projection me-
thod.

= You made cross-cuts.
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- You added threads in a drawing.

- You added part numbers and a parts list in the assembly.
- You imported and positioned dimensions.

- You filled in the title block.

You have used the most important features of the drawing commands now,
so you will be able to create most drawings. In Tutorial 10 we will make
some more drawings.
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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 unique combinati-
on of features, its ease-of-use, its wide applicability,
and its excellent support. In the software’s annual
improvements, more and more customer requests
are implemented, which leads to an annual increase
in functionality, as well as optimization of functions al-
ready available in the software.

Education

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

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

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

To make the use of SolidWorks even easier, a Stu-
dent Kit is available. If the school uses SolidWorks,
every scholar or student can get a free download of
the Student Kit. It is a complete version of Solid-
Works, which is only allowed to be used for educati-

onal purposes. The data you need to download the
Student Kit is available through your teacher or in-
structor.

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

Certification

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

Finally

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

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

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

SolidWorks Europe

53, Avenue de I'Europe

13090 AIX-EN-PROVENCE

FRANCE

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

Email: edueurope@solidworks.com
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