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Axle Support, the Technical Drawing

In this tutorial we will make some technical drawings of the 3D model of the axle support that we created
in Tutorial 9. This tutorial is designed to continue with the files you made in Tutorial 9. If you did not
finish the previous tutorial or lost the files, ask your teacher about them.

Creating a 2D drawing is not very difficult. We will show you a number of examples of single part and as-
sembly drawings. Also, we will show you how to make an exploded view.
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Work plan The first part is the inner tube of the axle support. We will put three views
on the drawing sheet and an isometric view.
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1 Start SolidWorks and open
the part pipe.SLDPRT. You
created this file during the
last tutorial.

2 Click on New in the Stan- | |fflsolidWerks I O-F-H-2-9 - 8 & - pi. I+ scidworks search
dard _TOOIbar to open a b#a Revolved Boss/B @ .o [ Revolved Cut @ H- @ Rib |l=:1 Wrap
new file. D [ Fillet Linear

Extruded (5, SweptBoss/Base Extruded Hole [[@ SweptCut Pattern % Draft 8 Dome
Boss/Base Cut Wizard —.
[\ Lofted Boss/Base Lofted Cut - o E Shell @ Mirrar
Featu Sketch | Weldments | Evaluate & h = 2 = ;
aes P e W ' B oM@ P 6o- - H-
B RB[&E >
(T y
% Pipe:
[+ Iil Annotations i
3= Material <not specified: i
% Front Plane !
3 Ton Plane 0
3 Click on ‘Advanced’ in the | [Mew SelidWorks Document EE
POpP-up menu.
% a 30 representation of a single design component
Patt

@ a 30 arrangement. of parts and/or other assemblies

Aszembly
Eg a 2D engineering drawing, typically of a part or assembly

Diravving

ok 1 [ ceeel | [ Hel
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4 Select the file ‘sw-tutorial’ | | Mew SolidWorks Document B=]
to be your template and Templates | Tutorial
click on OK.

If this file does not exist, _

ask your teacher for it. In Part Assembly Drawing sw-tutorial
this file we have made a BgEEN
number of standard set- 1

tings, so you can start

building a proper technical
drawing.

[=]|=RE]

If you are working at T =
home, you can simply
download the file sw- 2
tutorial. DRWDOT and put it
in the folder: C:\Program | || =

Files\SolidWorks\data\temp ok | [[caned | [ reh

lates.
5 The menu shown on the | [Sheet Properties A= |
right might appear. T e ieche
) Parme: Sheetl B Mek wiew label; a
If the menu appears, click - 1 : @—;:sda”g'r Mot dat R
. Scale: ] Third angle =l aatum
on OK. We will get back to - it
this later. Sheet Format)Size
(=) Standard sheet size Pratiem

FA1 -Lareiscepe ] — ———

42 - Landscape e @

A3 - Landscape

a4 - Landscape [

| 44 - Portrait i |

a3 - swhutorial i

a%-new - landerane (et e ——

C:\Program Files\SolidWorks), B —

Display sheet Format

() Custom sheet size Width: 420.00mm Height: 297.00mm
Use custom property values From model shownin:
EDeFauIt [V§ oK | [ Cancel ]

6 An empty drawing sheet @Snliderks ﬂ D - ;_f-" - H T T e 0 ! 2] '{%’vSQIidWorksSearch
will appear. If the com- — ;

mand ‘Model View' does By (@ | = & . L @ ' YRS
: Standard | Model i = t Break Crop
not  start autgmat_lcally, S 2 _ i
click on ‘Model View' in the
CommandManager View Layout I| Annotate J Sketch I Evaluate | U-fﬁ::eFrudur:ts] @ T w Sl -
: —— =N v g v
{=1iEn : —_— —
(7 !
Drawi
[&1 Annntatinns
SolidWorks for VMBO en MBO 5

Tutorial 10: Drawing of the Axle Support



7 Set the first view now:

1. Click on the part
‘Pipe’.

2. Click on Next.

Y |

B Model view 7

K

Message

Qpen documents:

Part/Assembly to Insert

¥

&

ol 2

%Pipe T
8 Make sure the settings in BT |
the PropertyManager [©modelview 7 |3 ' ' ' '
match the ones on the
. v 1
right. /R @
Message ¥
1. Select Front for the I
first view. Number of Yiews A
. (%) Single Yiew
2. Put it somewhere on 18
the sheet. (3 Multiple views
Orientation A |
Skandard wiews:
) i =
@)= == | s i
L 1
More views: :
|:|*Di|_1'|etri_c
9 After you have positioned e |

the first view, the ‘Pro-
jected View' command will
start automatically.

Move your cursor around
the front view that you put
in first. Click three times to
set the three views as

shown.
Click on OK.
If the ‘Projected View’

command does not auto-
start, click on ‘Drawings’ in
the CommandManager and
after that on ‘Projected
View'.

ﬂmrrm_q

e
¥ 4 .

Click in the graphics area to place
the nes wiew,

*

] arrow

)
Al

*

Display Style
Use parent skyle

b3

Scale

(#) Use parent scale
() Use shest scale
() Use custom scale

Yy

———————

.......

Tip!

There is another method for placing views in a drawing. You can use the
Task Pane command. You have done this before in Tutorial 6 (Step 41). As

always in SolidWorks: use the method that you prefer!
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10 | To change the main set- ER » /—— — .
tings of the drawing, right- | [|(F ) t-%' ot Offor
click at a random point on | |/ E3 ripe 1
the drawing sheet (not on [A] Annatations Zoom/PanfRotate
a view). Then, select || = [& Shest:
e ! F=] shest Formatt Recent Commands
‘Properties...". L] AmEe e
e Drawing Yiew1 £ | smart, Dimension
+- 2% Drawing Yiewsz = M : .
=] ) _ are Dimensions
+- 55 Drawing Yiews § .
= . : Annokakions
+- % Drawing Viewd & o
3 Drrawing Views
Tahbles
Sheet (sheet1}
Edit Shest Format
Lock Sheet Focus
Add Sheet...
[y | copy 2 —
! > | Delete , =
k! [&f | Properties. .. il
: : Relations/Snaps Options... —
11 | Make sure to check the fol- | [Sheet Properties 1 &[]
IOWIng settings: n f Type of projection i
) Mare: Pipe > | Messt view label: '
1. ‘Name’ the drawing: Fistenge
‘Pipe’ Scale: 1 i 2 (%) Third angle Mest daturn &
‘ ) (1.9 Sheet Format)Size 2 'K 4
2. Select a ‘Scale’ of ‘1:2'. SR
#) Standard sheet size Biaiien
3. Paper size is ‘a3- "ﬁ-tangsespe [
swtutorial’. When this et
file is not available, ask |5 - swtutorial-old * 3
. a3 - swkutorial >
your teacher for it. a3-new - landscape e
4. Selec.t Third An_gle _(Or Ci\Program FilesySolidiworks), Eire—
American PrOjECtIOI’l, _ | [ Drows |
mostly used in the [¥] Display sheet Farmat I =
Netherlands) or ‘First () Custor shest sizs Widkh: 420.00mm  Height: 297.00mm
Angle’ (European Pro-
jection, mostly used in 5
Be|g|um) at ‘Type of Use custom property values from model shownin:
projection’. Ebefault vt CE -] ’ Cancel ]
5. Click on OK.
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12 The views intersect now.
To change their positions,
drag (click and hold your
mouse button and move | |

your mouse) the dotted 3 [
frame that is visible around | | NDA
the view by moving your ;
cursor over it. :

0

bwiz "
13 | Position the views as
shown on the right.
L
:
e =
LT i a
14 Click on ‘Annotate’ in the | |BfsslidWorks L O-E-[H-5%-9- 8 & - .. O -soidworks search g P
Com mandManager, and O é\ | asg @ Balloon v Surface Firish Geometric Tolerance (‘E‘} Center Mark
then on ‘Model Items’. Dini::;}on Model <l 21& 5B autoBalloon /7 Weld Symbol Datum Feature Area Bles I3 centsrline  »
= e 4 S UZ Hole Callout @ Datum Target AR =
_V’»ew Layout | Annotaty Wﬁch [ Evaluate | Office Products | 8 o %2 & B R
il 2 -
Fipe 1
&1 Armnkabinne
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15 | Set the following features Ed
in the PropertyManager: [ Modelitems 7|
1. Select the option ‘En- | |« &
tire model  at M& 5 g
‘Source/Destination’.
2. Check the option ‘Im- Suurtgf::'"atm" = *
port items into all — : o
views'. Entire madsl * 1 (b
. . Inport items into all views Eb
3. Select the first option: 2 &
Marked for drawing Dimensions ) &
under ‘Dimensions’. & (& kx| i
4. Check the option ‘Elim- ﬁ?@ |§|
Inate dupllcates’. [¥] Eliminate duplicates
5. Click on OK. mmﬂ&q. o
M=alact =l 11'
16 The dimensions will now

be displayed in the draw-

ing.
3
a2} —
| |[®
e
9
D
Tip! While modeling a part you will set a number of dimensions. You do this in

sketches and in features. What we did just now, is nothing more or less
than copying these dimensions onto the drawing. So SolidWorks did not
come up with something by itself.

When you do a sloppy job while modeling, it will show up in the dimensions
on the drawing. Luckily, you can remove or change the dimensions manual-
ly and you can also add them to the drawing. In the following few steps,
we will show you how.
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17 We will show the invisible ET | AR
lines (dotted lines) in the | |G eswire S| '
drawing now. 2
. o W* / v
1. Click on the side view. ] = HL 2 :+
Arrow ~ - : :
2. Select the second op- || & ~ . i
tion Hidden lines visi- ) : ;
ble under ‘Display | | /@ptions - 0] 5 * 1
Style’ in the Property- Display Style A : @ +
Manager. [Juse parent style @ ! '
3. Click on OK. @II:@II@HQH'_” @
Scale | “ 2 "
(%) Use parent scals ! p—— —_—
(T Use sheet scale - mia el
() Use cuskom scale b0
18 Do the same for the front
view.
19 Next, we want to put a Y | »
number of dimensions in | ||(F )
one of the other views. For Pipe
example: the dimension [A] Annatations
between the holes in the | | = [aFee > ’
tube (35mm) is now in the g Shest Formatt & R
right-side view but we || = CBOrsvinatient -
9 o o @ Pipe<1> ; P e
would rather show it in the = T Diewrsien = [ ; ]
front view. + @ Pipe<2> d

1. Drag the size from the
right-side view holding
the <Shift> key.

2. Release the size
somewhere in the front
view.

3. Then, release the
<Shift> key on your
keyboard.

+ % Drawing View3
= g Drawing Viewsd
+ % Pipe<5=
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20 Next, drag the size to the
right position.
Make sure the size is
aligned with the size ‘52’
which is above it. While
dragging you can see (yel-
low) auxiliary lines that in-
dicate if the sizes are ac-
tually aligned.

21 To shift the arrows on both

sides of the auxiliary lines,
do the following:

1. First, select the size by
clicking on it.

2. Click on the round dot
you see besides the ar-
row.

The arrows will now move
to the inside of the line.

35
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22 Move a few more dimen-
sions like you did in Step
19:

The tube diameter (J6)
and the thickness of the -
material (3) are moved to -8
the top view.

S

The drawing must look like
the illustration on the right. |

52

35

00000

23 The size @5 can be re-
moved.

G
1. Click on the size. S/
= .
2. Push the <Del> delete g ‘
key on the keyboard. ‘} \4%. | ‘

— - ——
_———

br=——2:T
e
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24 | We want to change the | \[E8|T |
size @6 to M6, because it is
a screw thread.
o ﬁf* 3 5
1. Select the size in the “
drawing. j\falue W(Leaders ]fother ] @ R
2. Replace the text | | [Favorites v i ; .
‘<MOD-DIAM>"  with | — f | )
. o Tolerance/Precision ¥| 1 i
the capital ‘M’ under i :
‘Dimension Text' in the Primary ¥alue A [ i
Propertyl\/lanager. The D@ Cosmetic Threadl . f).l
field text will read: s = | .fl
‘M<DIM>", il (=] { A
! |
3. Click on OK. [Joverride value: _:1 b
Dimension Text & ,l :“J
— — L {
0] o (@] . ] : |
<m0 D- O] A= <O - _I\1 .').I
2 | i
f |
: |
EE= ¥ 3-
=== I i
Y mrarym L A\
25 Finally, we add a centerline F-BH-%- B =l s -.\.;)%-Sc."derks Search N2 - - A X
to the right-side view. '
D Balloon v Surface Finish Geometric Tolerance o @ Center Mark
1. SFIiCt the tube with a } AutoBalloon /7 Weld Symbal Datum Feature Area _ He HE Centerline ¥
click. Y U2 Hole Callout &0 Datum Target jiAs -
2. Click on ‘Centerline’. [ Evaluate | Office Products | TR L LY 2 - A X
Try to click on another
view as well and push the |§
<Esc>key to end the Cen- —
terline command. |ﬂ
|2
@
s
A > ]
; v 1
1
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26

The drawing is now fi-
nished. You have to fill in
your name in the right bot-
tom corner, in the title

[T

i
Pipe

[&] Annotations

[A] Annatations

= [B Fipe

Sheet Farmat1l

Drawing Wiewl
bt

& Ppe<ts

¥

% Drawing YiewsZ
-3, Pipe<z>
; Drawing Yiew3

Drawing Yiews
bt

-5 Pipe<ss

ﬂ ﬁ% Select Other

Zoom,Pan/Fotate
Recent Commands

{? Smart Dimension
More Dimensions
Annotations
Drawing Yiews

Sheet {(Sheet Format1)
I Edit Sheet

fdd Sheet. .. R 2
[ | copy

block. - [& Pipe
. . + Sheet Format 1
1. Right-click at a random =[] Drawing ¥iew1
position on the sheet W Fipe=l =
(not on a VIEW or a dl_ = % Drawing Yiewz Zoom,l'F‘anll'Rotate » Ly
menSion)' ;n % Pipe <2 Recent Commands 4 V
. ) ) +- 5% Drawing Wiews
2. Click on Edit Sheet =% Drawing Yisws £ | smart Dimension l ‘ i
Format’ in the menu. +- %8 Pipe<5x Mare Dimensions 3 ‘
The drawing will disappear EEEIERE '
temporarily. ErERing YEE 2 g ‘ ]
Tables 4
Sheet {Pipe) ‘ ‘
E Edit Sheet Format ‘
Unlock sheet Focus
fidd Shask i |
27 Zoom in on the right bot- ote
tom corner.
Double-click on the text | [ravorites )
field ‘Name’ and fill in your Ty D e
own name. |B—|@|@||@jl
| <NONE= -
Do the same with class. u P
e ™ ENome: m
The other text fields — such —_— == ' T
as Date, Description and == =g Class:
File — will be filled in auto- A 0.00deg - Date:
matically by SolidWorks. — —
L NEF A Description:
m| || 3]
Gon File:
-
Leader -~ kS
(][~ & :
= (=168 I
28 | Right-click somewhere on B » ' : : i :
the page and select ‘Edit | ||(F ;
Sheet’ again. Fipe
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29 Save the file as:
Axle_stand.SLDDRW.
30 Print the drawing. - I - -

You can find the most im-
portant settings for the
printer commands in Tu-
torial 6.

Ask your teacher for the
right settings for the prin-
ter.

[

wil

|
Q .
O
Q
o
O

..........

lu

Work plan

Next we will make a drawing of the support block. In this drawing we will
learn how to work with cross-cuts. You will also see how to change dimen-

sions in a drawing.

n
bl

[T

415,

3

Sieunblok

sl rerakiari by
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31 | Add a new sheet to the file . |
first: L

1. Right-click on the tab
at the bottom of the

screen.
‘ . NIRIE]_Fies il
2. Select ‘Add Sheet’ in | |sgjdarks Office Premium 2008 339.6mm  549.59mm  Omm Under Defined  Editing Pip
the pop-up menu.
You have two tab sheets
now; you can toggle be-
tween the drawings if you
want to.
32 Right-click somewhere on heet Propert %
the new drawing sheet and T o preiachion
lect ‘P ti ' Marme: SUpport ) Mersk wiew label; A
select ‘Properties...". O First angle
Scale: 1 o (&) Third angle Me=t datum a

Name the sheet: ‘Support’.

Sheet Format)Size

Make sure the settings
match those of the first

A3 - Landscape |
sheet (Step 10). B SLandiae Roload
&4 - Parkrait
a3 - swhutorial-old _
&3 - swiukorial-old2 =l
a3 - swiukorial -'
La%-naw - landerane.

C:\Program Files\SolidWorks),

Display sheet Format

(%) Standard sheet size Preview

o

() Custom sheet size Width: 420.00mm Height: 297.00mm

Use custom property values From model shownin: *
EDeFauIt [+ [ Ok [ cancel ]

]

33 | Click on ‘View Layout’ in | |gflselidWorks X O-F- -9 8 E - a. O sodworks search

the CommandManager, _ ) -
and then on ‘Model View'. B (W Y™

Standard Model ' Bresk Crop
3 View View 2 View

View Layout | Annotate | Sketch | Evaluate | Office Products | = Ch wt @ —
- - - = % % W s T Mg T
| =g !ﬁ | 1 »
#de_skand
lil Annokations
=i Dine
SolidWorks for VMBO en MBO 16
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34 | When the part ‘Support’ is | |z8| T |
opened, select it in the list | |EyaEmeT =y
in the PropertyManager. If

. g &
not, click on ‘Browse..." and 7 R Y @
find the file on your hard | ||| Message ¥
disk or on your memory
. Part/Assembly to Insert -
stick.
Open documents:
% Fipe
35 | Click on the sheet to place | ||E8| T |
the front view. &2 Model View s
v % @O
| Message ¥ | 2
Number of ¥iews R
(*) single View
() Multiple views [
Orientation ]

Skandard wiews:

bl [®)
IQHEI@R
o 1
Mrrs s ‘.]
36 | The command ‘Projected | |=8|pF |
View" will start automatical- | || EEFRETRETET, : & ‘ i)
ly now. Also set the to
y . P w & %
view and the isometric o Db
view of the support block. Message a
Click.in the graphics area to place
the new wigw,
1 Arrow ~
AH
A
|Dptions || e s T
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37 Let's make a cross-cut!

1. Click on ‘Section View’
in the CommandMa-
nager.

Draw a cross-cut line. Be
careful. Do this very accu-
rately!

2. Set the cursor on top
of the midpoint of the
upper horizontal line,
but do NOT click!

@SulidWorks i - - - -E. B E - o -J‘EvSolidWorks Search

-

m] T o F: 1
B B B & 4 G ®HM K5 &
Standard Model Projected Auxiliary View Detail | Broken-out Bresk Crop
3 View View View View Section View

Wiew
View Layout | Annotate | Sketcﬂraluate [ Dffice Products |

B3/ [T | 1.
o — Q

Message R

Please sketch a line on a drawing
viewy ko create a Section Yiew,

pear and you can place it
beside the view.

38 Move the cursor upward;
you can see a blue dotted *x
line. I N 7
Click above the view. | : : | |
e _
39 Move the cursor downward
now and click underneath | —--------oooepe e
the view. l_ _‘
i Q o O i
S |
112.48
Y
40 Next, the cross-cut will ap-

Tip!

When you accidentally shift the cross-cut line, colored shading will appear

SolidWorks for VMBO en MBO
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in the cross-cut drawing. This indicates that the model has to be updated.

In such a case, click on the Rebuild button in the standard toolbar. The co-
lored hatching will disappear.

Al SolidWorks p - F--%-9- 8 & - a.. Q- soidworks Search

-
m I =] i d
g 8 & 2 a @nf[ssa Iz
Standard Model Projected Auxiliary Detail | Broker®ut Break Crop Alternate

3 View View View View View View Section View Position
- View

View Layout | Annotate | Sketch | Evaluate | Office Products | Qo g @_ Gup
% ) i - =
=&y

Section Yiew A-A

v

Section Line

A N . N
A_JDFIlp direction

=

ANy
A SECTIOH B-8

41 | To get a blfttﬁrlview of th‘ﬁ GflSolidWorks i O-F-ld-2-9-. 8 & - a. Q-soidworks search
countersink hole, we wi
open a part of the front © N-flV- 2% D ) &\ wiror Entites
_p p Smart Foy ) Trim  Convert ogm Display /Delet
VIEW. Dimension £~ '2 Entites Entities S‘lﬁits aag Linear Sketch Pattern if Relations
o © T\ - ¥ - = '|:| Mave Entities b =
Click on “_Sketc_h’ and after View Layout | Annotate | Sketch | Evaluate | Dﬂ‘uBPmdud::f\ @ £ et F E
that on Circle in the Com- | [F————————— & LA WP
mandManager. =6 | |
Set the circle just about - :
the same as in the illustra- | | ¥ | 3 ;
tion on the right. P — = ' 5
— N | :
z i T :
> |
2 | |
Existing Relations R ! 4 .
4 | | I | I !
42 | 1. Make sure the circle is

selected (it turns
green).

2. Click on ‘View Layout’

in the CommandMa-
nager.

3. Click on ‘Broken-out

Section’.

QSnliderks i O-F-H-=-B9-. 8 AL '{%;SolidWorks Search
i ) +; ; y
A 8 @ A al@mlnE [

Standard Model Projected Auiiary | "o = Detail || Broken-out | Break Crop Alternate
JView  View View View View Section View Position
Wiew

View Lay Annotate | Skeich | Evaluate | ufﬁuema:k R L
e k 2 A3

[ crce 7] r 1

o

Existing Relations

L

S
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43 | 1. Check the option ‘Pre-
view' in the Property-
Manager.

2. Click on the edge of
the hole in the top
view. The cross-cut will
run through here.

3. If the preview looks
good, click on OK.

& sosansocion 7 L7
* = " | — ﬁK“

Edge<l> -

& ________________ e e e e e e e e e e -
Preview | I

4l I I
44 | To put a centerline in the | & 2.8, 8 B a. -.%.Sghdwgrksgearch )\ 2w [l
hole use the following >
steps: D galloon v Surface Finish Geometric Tolerance . . ‘\:} Center Mark
. 2 AutoBalloon /7 Weld Symbal Datum Feature Area gass |HE Centerline
1. 'ﬁ'gr?]cihethhemeﬂmt edge & U Hole Callout @ Datum Target el
' [ Evauaie [ OfcePodiels | @ o) v = gy (- 6
2. Hold the <Ctrl> key : 1TAve @ ‘ 4
and select the second | FEiEEIE s s E S E S e A S A e A TR S A e T ol
edge from the hole. |
3. Click on the tab ‘Anno- [ @i
tate’ in the Command- \'=)
Manager. (&
4. Click on ‘Centerline’. : |_@i
The centerline is a bit short li
now, but you can drag the |
end to extend it.
|
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Add the other centerlines
too, so the drawing will end

up looking like the illustra- i L'ilé
tion on the right. : :
L 0
= SRR 5
h—
1
& &
o
iy
-. n.ll.-i - Axle _stand @
46 | Set the dimensions in the o7 |
drawing now. | Modelltems 7
. . |
Click on ‘Annotate’ in the | | «* 3 -
CommandManager and w— v 9 | &
then on ‘Model Items’. —HH—+—
Use the same setting as in snurc:ﬂ'::“"am" . ) | ul
the last drawing (Step 14). ' o Ia
Enkire model b

Make sure that the option
Hole Wizard Profiles is also
checked.

Click on OK.

Impart items into all views

Dimensions
ENNE
(B (%] 9]
Elirri plicates

fAnnnakabinne

#
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47

Shift the dimensions where
necessary so your drawing
looks orderly.

Select the three dimensions
as shown on the right.

Push the <Del> delete key
on the keyboard to remove
them.

________________________________________________

--{-q5-f-

)

=T

48

Next, set two new dimen-
sions. Click on ‘Smart Di-
mension’ in the Command-
Manager and set the di-
mensions of ‘60’ and ‘100’
like in the illustration.

You have also used ‘Smart
Dimension’ in sketches so
you should be familiar with
this command.

100

60

12.50

15

Rl

=T
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49

Replace the size R20 with

. ) 65
R40 in the same way. > .
Follow the next few steps ) ? N e E
to set a @ symbol in front : K _ i : 3
of the actual size: Favorites ~ ‘ﬁ} 2 . (= (o]
T o | |E &2 a ]
1. Select the dimension. '
<MOMNE = W 1
2. Set the cursor at ‘Di- = = = :
mension Text’' in front Aolerance/Precision sl o i
of the existing text | |DRimension Text % a m-l : .
‘<DIM>" in the Proper- | | g " i ' ™
tyManager. 2 _______________________________________ 4
3. Click on the diameter- | | — SECTION BB
symbol. In the text| |EI=I=
field it reads: ‘<MOD- gl elx||E|ol~ \1
DIAM><DIM>". “ Sohaal:l ]
o WG
. Maate enheid: mm
4' C“Ck on OK Primary ¥alug ® L D S T
50 | At some point you will see fi5
the auxiliary lines from the
dimensions running Bt EEEELEERRSRRRRERS B “
through the view. You can ] ' L
—

easily drag the endpoint of
the lines to the outside of
the view or cross-cut.

25

10

30
a

al
]
L SECTION B-B

Tip!

Notice that we have inserted dimensions in the drawing in two different
ways:

1. By importing them from the 3D model.

2. By putting them in the drawing manually with the Smart Dimension
command.

There is an important difference between the two kinds of dimensions.
When you double-click on an imported size, you will get a small menu in
which you can change it. When you do so, the 3D model will also change!
So be careful with this function. They are also called Driving Dimensions.

Mo dify
26.,50mml 2
v X @ 7

It is not possible to change a manually placed dimension. If you double-
click on those, nothing happens. These are Driven Dimensions.
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51

Fill in the right bottom cor-
ner of the drawing as you
have done before (in Steps
26 to 28).

Click on Save to save the

file.

i
T

———

ol

.

i [
e

1
krcnown 4

E

Cokmil |

..........

Zi1eunbiok

TP i l”

Work plan

Finally, we will make the drawing of the assembly. For this we use one of
the views and an exploded view. To put an exploded view in the drawing,

we have to make it in the assembly first.

01y,

IEH A0 PLE] AHEER ELIAFIIO
] Haun-bmnr

r
] r

| | ] ual
Y 3

..........

Samensielling

sl ks |_"'1
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52 Open the file | . Lf? + [ - r =] - l A %'SoliderksSearch By T o (5 4
Axle_stand.SLDASM. e
Click on ‘Exp|0ded View' in | Linear e Move | R lAssembI\r Referencel New | Exploded ioiods
the CommandManager. IMPOn... EE Component L Features Geometry Motion View
- Components - - Study
&m!uﬁmmmi%%%%@ B - - B * _ B R
Ll
=
@
]
53 | Click on the pin. Ll ”%"@]
At the pin three arrows ap-
pear and you can now drag
this part in three different
directions.
54 |Drag the part using the | |97 |2 || - ade_stand (Default<Default,
blue arrow, so the pin will '
end up beside the assem-
bly.
Click somewhere beside the | |, i —
model to un-select the pin. | || ZRdestens =
# l.I_J] Explode Stepl
[ mrm—— =l
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55 |Drag a frame around the
top of the support to select
all parts of it.

Drag from the right to the
left, so the tube will be se-
lected as well!

56 Next, drag all  selected ﬁ £ QE fxle_stand (Defaulk=Default,.,
items upward using the A \

vertlf:al arrow. M_ake sure | || 2 s¢ =
the inner tube will extend |

| How-To: ¥

above the base tube. ;
Explode Steps b3

l.l_"] Explode Stepl

R/

Py

Settings A

) EFET o
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Drag the two little screws
just below the support
block one by one until they
are just outside of the
model.

You can easily rotate the
model during this opera-
tion, but remember to put
it back into the trimetric
position. This is the only
way to you will get a clear
idea about how the draw-
ing will look like at the end.

58

Drag a new frame around
the top, but drag it from
left to right this time. The
tube is not selected now.

Make sure the support
block is completely in the
selection frame, including
the ‘invisible’ part that is
inside the tube.

¢
L

59

Drag the selected parts
upward again.

Ei'@ assteun (Default<Display St...
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Tip!

If the part is not directly in the right spot, you can always click on it a
second time and drag it to a new position. However, this will create a new
‘Explode Step’ and make your model more complex.

It is much better to find the step you want to change in the PropertyMa-
nager and then click on it. A blue arrow will appear on the part, and you
can change its position by dragging the blue arrow.

Explode Steps

# .ﬂ Explade Stepl
[+ lﬂ Explode Stepz
# lﬂ Explode Step3
# dﬂ Explode Step4
[+ Iﬂ Explade StepS

ik
L

60 Rotate the model a little so
you can see two of the
screws in the bottom of the

support block.

Select the two screws.

SolidWorks for VMBO en MBO
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61 In order to be able to shift @|§“jg"ﬁ] @ Axle_stand (Defaulk<Default...
the screws in the right di-
rection (at the same angle | | > s¢ 15
as the screw holes) follow | |
the next few steps: e e
1. Click on the field Ex- | | =Pledesteps _
plode Direction in the E"g?p:ﬁe:w;
[+ xplode Step
PropertyManager. o1 Explods Step3
2. Click on a plane from oL Explode Steps
the screw @-lﬂ Explode Steps
The arrows now change di-
rection, and you can shift
the screws in the right di-
rection. E
‘Settings &
@ Socket Head Cap Screw
Socket Head Cap So
@ [Z@Face<1 }gSocket H%
o | 5Le5136702mm =)
[ Apply ] [ Done ]
62 | Move the other two screws =9 Axe_stand (Defadlt<Default...

in the same way.
Raise the insert.

The parts are all in the
right position now.

Click on OK in the Proper-
tyManager.

Explode Steps 3

=] Iﬂ Explode Stepl
[+ Eﬂ Explode Step2
|_i_| d Explode Step3
=] l.l_"] Explode Stepd
|?_| lﬂ Explode Steps
* I{ﬂ Explode Steps
@ d Explode Step?
[+ l.l_'ﬂ Explode Stepd

Py
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63

To get a better idea about | . L% i H = @ = m) = ! E v B '\f%ﬁvSoliderks Search by PO R e 4
how the parts of the prod- :
. Bk F) e i
uct fit together, the parts | FE & fin ;
ft. d ith Linear St Move Shon Assembly Reference Pl kliichok itk
e_lre often connected wit mpon.. ol Component Hiddern Features Geometry Motion View ling
lines. - - Components - - Study Sketch
. . . Evaluate | Office Products @& T = . "
Click on ‘Explode Line L o sM@ T 6o- BB - 8
Sketch’ in the Command-
Manager to do so.
64 | Select the two planes as
shown on the right.
Items To Conneck S
Face <2=@>5lotked Cheese
Face<1>@Fipe-1
Options 3
[reverse
65 You can see that the line

from the screw starts at the
head of the screw and it
should start at the other
end. Is this the same in
your drawing? Click on the
gray arrow at the beginning
of the line. The direction
will reverse now.

When the line is ok, click
on OK in the PropertyMa-
nager.
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66 Make a similar line for one @|§IE”E| ﬁ Axle_stand (Default<Default, ..
of the screws in the sup- "
port block. Select the three & P
planes as shown. :
Ite| To' i 2 3
Face<3>@50cket Head C
Face<4>@Suppart-1
Face<5x@Insert-1
Options _
DReverse
67 | Draw all connection lines in

the exploded view in the
same way.

" 4
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The assembly has now
turned into an Exploded
View. But how do we re-
turn to the normal assem-
bly?

1. Go to the Configura-
tionManager.

2. Right-click on
‘ExplViewl'.

3. Select ‘Collapse’.

To return to the exploded
view again, select ‘Explode’
in the same menu.

Try the option ‘Animate col-
lapse/explode’. You will see
the parts moving away
from and toward each oth-
er.

—ﬂ

Config _ “tions

= W) Axle_stand ConfiguPation(s)
étﬂ Defaulk <Default_Display &

E:ﬂ’

Collapse

Animate col
W -
- |

2 Exp) x Delete

-] Expl [ | Edit Feature

Go Tou,,

Collapse Items
Hide/Show Tree Items...

Customize Menu

sl

69

Make sure the assembly is
exploded and save the file.

Return to the drawing
again that you were work-
ing in.

Push the capital ‘R’ on the
keyboard.

Click on
Axle_stand.SLDDRW.

MBO-tutorialsi Tutorial BAxle_standiAxle_stand SLODRYW

¢ Pin. SLDPRT

Recent Documents

[ Insert. 5LOPRT

70

Add a drawing sheet to the
file.

Click on Add Sheet.

SolidWorks for VMBO en MBO
Tutorial 10: Drawing of the Axle Support

32




71 |1. Click on ‘View Layout’ Gl solidWorks » O-2-B-=22-9- 8 AL 'J_I__vSnIidWorkSSEarch

in the CommandMa-

nager. B O 8 o f G ® H S

Standard | Model | Froe t : ¢ Bresk Crop

2. Select ‘Model View'. 3View | View ‘l ' View
3. Select the file View Layout | Annotate | Sketch | Evaluate | Office Producis | L il s

‘Axle_stand'.

4. Click on Next.

Part/Assembly to Insert o

Qpen documents:
|@ Axle_stand

!
% Fipe |
|
|

72 |1. Make sure the option
‘Trimetric’ is checked in
the PropertyManager.

B Drawing Yiew1l T Qi
4 P ;

Orientation

2. Put the view on the
drawing sheet.

*

Skandard views:

BDB
[z

[m)

N

Mare views:

[ *Dirmekric
*Trimetric

| Import options ¥ |

73 |The exploded view may be | |/z8| T
enlarged a little. bl [~

1. Select the exploded
view.

2. Change the ‘Scale’ to | ||| Displa¥Style

‘User Defined’ in the |@||@|G|ﬁ||l]|

am B

PropertyManager.
Scale ]
3. Set the ‘Scale’ to ‘1:4". (O Use sheet scale L
(%) Use custom scale E]
|User Defined [ 2
I n________f_&__ xal
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74 |Next, we will put the front
view on the sheet.

1. Click once more on
‘Model View' in the
CommandManager.

2. Select the file
‘Axle_stand'.

3. Click on Next.

Gl selidWorks :J O-F-H-&=-9- 8 + A '\f% ~ SolidWorks Search

-

o] =] E 1 I

g B P (ofn @ E B N [E
Standard |Model | Projected  Auxiliary | View Detail | Broken-out Break Crop Alternate
3 View

View View Section View Position
1 - View

I‘.ﬁewLayaut i | Sketch | Evaluate | Office Products | QAP 60

o W &
| Message ¥ 3

Part/Assembly to Insert w
Open docunents:

WP axe stand

% Pipe
2

................

Browse. ..

75 |1. Select the Front view in
the PropertyManager.

2. Put the view on the
drawing sheet.

Automatically, the com-
mand Projected View will
start up. Click on OK to end
this command.

[=[E]
o
« R e e
| Message ¥ |
Number of ¥iews R~ 2
() Single Wiew

() Multiple vievs

=

Orientation

Skandard views:

................

P

aaa
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76 |The front view is still ex-
ploded, but this is not
meant to be. To change
this, right-click on the View
and select ‘Properties...".

00000

O

Select Other

ZoomyPan/Rotate
Recent Commands

0 Smart Dimension
Mare Dimensions
Annatations
Drawing Yiews
Tables

Edge

|-0| Hide Edge

|¢-| Show Edge

¥iew (Drawing Yiew12)
Lock, Yiew Position
Lock View Focus
Aligrment
Tangent Edge
Set Lightweight to Resolved
Set Resolved to Lightweight

L} Open axle_stand, sldasm

o Delete

Relations/Snaps Options. ..

Properties. .. + 2

-
W

* v v r

77 |Uncheck the option ‘Show
in exploded state’ in the
menu that appears.

Next, click on OK.

Wiew Properties | Show Hidden Edges | HideShow Components

Wiews information

Mame: Drawing Viewl2

Maodel information
Views of Axle_stand

Dacument:

Configuration information

Twpe: Mamed Yiew

() Use model's “in-use" or last saved configuration

@ Use named configur ation:

It
o in exploded state

Display State
Default_Display State-1

Bill of Materials (BOM)
[Ikeep linked to BOM

<Mane>

@Y Solidworks\WHMBO-tukarials) Tukorial D Axle_stand!Axle_

w
v
[1show Envelop
A 2
(o] 4 [ Cancel ] [ Help
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78 |Change the ‘Scale’ to ‘1:2, Display Style i
as you have done in Step |@||@|C||g|| j|
73. =
Scale ]
() Use sheet scale
(%) Use custom scale
Lz K v
| Dimension Type ¥
Cosmetic Thread Display #
) High quality
(%) Draft quality .
79 |We will set the part num- | | GfiSelidWorks A O-F-ld-%-9- B E - a. (- sddworks search
bers to the exploded view. - .
0 0\ ,aﬁ @ Balloon \'f Surface Finish Geometric Tolerance %
1. Select the exploded Diiglj;iton Model | Spel | Note |Q} AutoBalloon [P Weld Symbol Datum Feature Are
view Items | Checker ; Hatct
. = E ugf Hole Callout | &) Datum Target
2. Click on ‘Annotate’ in View Layout [lAnﬂoF&te | Sketch | Evaluate nedroducts | 3, O % i_7 & [j' b -
the CommandManager. Bl e : :
O — ﬁ - :
3. Click on ‘AutoBalloon’. o 4k
The part numbers now ap- aBnlB o
ear around the ex i o
P ploded ) -
view. _ o
Mare wiews:
..’;‘.I.Z)imetri-: @'
|| * Trimetric f
i Import ootions ¥ . b\ S
80 |1. Click on the option ‘Left’
in the PropertyManager Auto Balloo
to set all part numbers @
at the left side of the A
exploded view. Mesig? — v
2. You can drag the num- | | |Balloon Layout A
bers to put them on the i =
right if you want to. —_
|“@“|grcular
3. Click on OK. —
|77 | Top
|g|ﬁottnm
E Left
o 1 :
Ignore multiple instances )
(%) Balloon Faces
o!wdqg
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81 |Finally, we will add a parts

list.

1. Select the exploded
view first.

2. Click on ‘Tables’ in the

CommandManager.

Select ‘Bill of Materials'.

F-H-2-9- 8 E - adestand... %'SD“dWDrkS Search 2%
D Balloon v Surface Finish Geometric Tolerance {i‘} Center Mark 2=z
% autoBalloon /7 Weld Symbal Datum Feature Area Blocks Hﬂ Centerline Tage
i Hatch/Fil
X UZ Hole Callout &Y Datum Targst = =
[ Evaluate | Office Products | % Ch bt & Em = B0 | General Table bt o
-"\\J .-'It! ‘:.‘ 4 ‘;;)H, Lo = ] ":J] L
: T@ Hole Table |
. % Bill of Materials |
; . i : i . i | A
' @ Excel based Bil Dwals pisiy
(} : B | Revision Table 3 ﬁ
: : =,
(==
I =

82 | Click on OK in the Proper- BT |
tyManager. @wmm_ﬂ ~
. 8
Mes: b
Table Template -
barn-standard |@|
Tahla Dacitinn L
83 | Put the parts list on the —
dranng Sheet and C“Ck OK - ITEM HO. F;RT HUMBER I DESCRIPTION - QT ‘ E
in the PropertyManager. , e : 5
3 Fin 1 @ b
i Fipe ] '
\/ 5 Supmrl ] |
_d b IS0 LTEEME: 20 --- R @‘_‘-:———__
g i ]
j T - 10K : @—_5—
~ ®
. Flpe<l =
84 | We must give our assembly =Y ' ra_ 1
_ . + B (-1 5upport<1>| | | gheet (Sheet2)
drawing a name now. It is 59 () Sockst Head
. . ) Edit Sheet Format
still called ‘Sheet2’ (or 5 B () Sacket Head fd 2ot
another number). 5§ () Socket Head mE )
. . . + E (-] Socket Head LE] opy
Right-click on the tab which 8 () Slotted Chee 3 | Delste
contains the composition + B () slotted chee Rename
drawing. ¥ @@ Mates 1 E%' | Properties... : :
. L Cill ik A —bmviolT
Select the option ‘Rename’ | (I _ b4 ¥ .
in the menu. K“‘”’"HH Fipe [ Support | SheCw—pwomy
Renames the Sheets, Under Defined  Editing Sheetz
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+| &l L= JULEEL ARdU

85 |Type in gnother name for B () Siotted Ches
the drawing, for example: &3 () Slotted Chee
‘Assembly’. - Makes
PR cill £ pabeaiclE s
< >
[ Fipe | Support | Assembly| [F0_]
SolidWarks Office Premiun 2008 Under Defined  Editing Sheetz
86 |Fill in your name in the
right bottom corner.
87 | Save the drawing and print ! I I I I - ]
it.
NeEH fg PLp] AIHEER I+ 4. &1+ D1y,
[ mraun-bmnr

Samensielling

e - |.u

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

In this tutorial you have made three drawings and learned the most impor-
tant functions for making a drawing. You have:

- Placed views onto a drawing sheet.

- Set dimensions in drawings, both automatically and manually.

- Made some cross-cuts, including complete and partial cross-cuts.
- Made an exploded view.

- Added part numbers and a parts list to a composition drawing.

There are a lot more functions to use when making drawing, but the things
you know now will enable you to draw any products you want!

SolidWorks for VMBO en MBO
Tutorial 10: Drawing of the Axle Support

38



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-

SolidWorks for VMBO en MBO
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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 Benelux

RTC Building

Jan Ligthartstraat 1

1800 GH Alkmaar, Netherlands
Tel: +31 (0)72 514 3550

1800 GH Alkmaar, Netherlands
Tel: +31 (0)72 514 3550
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