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Axle Support

In this tutorial, we will build an axle support. It is a rather complex product, with several different parts.
We will repeat a lot of the functions that you have already learned, but we will also introduce some new
topics with SolidWorks. We will show you how to build simple constructions from tubes and profiles using
weldments. We will also utilize patterns for the first time.

Work plan We will create the base of the support first. As you can see in the illustra-
tion below, the base consists of 7 parts that are welded together.

You could build this in the same manner we have worked in up until now:
create the parts first and then assemble them with the assembly command.
However, in this case that approach would be overly time-intensive and la-
borious. Just think about how you would shape the sloped supports, includ-
ing the dimensions. That approach would not be easy.

Fortunately, we have another option for modeling this design SolidWorks:
weldments. With the weldments command you can build standard tubes
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and profiles within a single part. You can also save each part as a separate
file, if you want.

We will perform the next few steps:

1. First, we will create a round vertical tube, one of the bottom strips
and one of the diagonal square-shaped tubes.

2. After that step, we will add the weldments.

3. Next, we will copy the parts around the vertical tube, so there will
be three supports connected to the central tube.

4. Finally, we will make a hole at the top of the round tube.

25

250

200
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1 Start SolidWorks and open

1 Draw a vertical line

from the origin.

2 Draw a horizontal line
from the origin.

3 Draw a diagonal line
beginning and ending
on the first two lines.

4 Set the dimensions in
the sketch.

250

T 1w ©

—
==

a new part.
2 Make sure the ‘Weldments’ '@Snliqurks ﬁ 3 - = - B o -%v_SolidWDrksSearch
function is available. As we G
did when we worked with e : '
SheetMetal in Tutorial 4, Boss/Base :
we will now add the —_— : —
‘Weldments’ keys to the 9 Festures Bl qoaysm@ @ 62 E-
CommandManager. Sketch
. . . | Surface

1. Right-click on a tab in %Pam 1 | shectMetal

the CommandManager. 1 [A] ant [ ¥ ] weldments

. §— Mal 4‘

2. Check the option & Fro [ Evaluatez

‘Weldments’'. % TDL% N

éﬁ zlrgh (F)Fﬂce Products
Customize Commandianager. ..
|
3 Select the Front Plane, and ;

create a sketch as shown ﬂ
on the right.

4 Click on ‘Exit Sketch’ in the
CommandManager to end

msmdwms K [

-l-&-9- 08 H-s.

%v Solidworks Search

: N~ r\J - I\ Wirror Entities
the ‘Sketch’ command. E% Sm?,,t : {%,E CD@ert 7 i
Dimension Ll- F:‘ & - "—%' Entities Entities SHEEt === Linear Sketch Pattern = Relatic
ooy P 2) :\ ok = = £ \'I:| Mave Entities - =
Lee= f)l_(etc_hj_Tflde]E\'ﬂMEte|DhﬂG)m| & W B - G- - B~
SIER ek >
(T )
fR Part1
= | & | Annakations o
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5 1. Click on ‘Weldments’ in '@tinliderks i D b Lf} b H Rl TR &j - ! ]~ P, -%vlSolidWorks Search
the CommandManager o

ao = "
; | 4 @ = ®
2. Click on ‘Structural 3D Weldment || Structural Extruded = Ezzenl;:;c:
Member'.  With this Sketch Member 25055;3359 - :

i i @ BN uE W P .
et and rofiles o | wemmem?rwm S QAW DM E-
construction. Pgiﬁ”@ | || »'. 1

6 Set the following features: E-B Part (Defauk<as Machined)

1 Select ‘ISO’ as the

‘Standard’. \fi = 5
Message ]

2 Select ‘Pipe’ as the pro- + 4
—_ ) Select sketch seqments For
file ‘Type'. defining path. You can rotate

the profile by a specified angle.

3 Set the dimension to

‘33.7 x4.0'. Selections -3
Standard:
4 Select the vertical line | | /i 1
in the sketch. —
5 Click on OK. e 2
Size

133,72 4.0 3

Path segments:
Linel@sketchi :

Tip! There are a small number of pre-defined tubes and profiles in SolidWorks.
To be able to use exactly the right tube, there are two possibilities:

1. Create a new tube and add it to the library. You do this once and
then you can use this part every time you need it. Adding the part is
not difficult, but you will not have the access rights to do so in a
school environment. For this reason, we will not explain this proce-
dure as part of this tutorial.

2. The second option is to use an existing tube from the library, which
looks similar to the one you need. You can then adapt or alter the
dimensions to use it every time you need this part.

In this tutorial we will use the second method.
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Find the feature (the tube)
you have just made in the

FeatureManager.

This is

called ‘Structural Memberl’
(the number can vary).

1

Click on the ‘+' symbol
in front of the name of
the feature.

Right-click on the
sketch in this feature.

Click on Edit Sketch.

% Partl (Default<as Machined =)
[A] Annatations

B, Cut list(1)
35 fMaterial <ok specified =
%> Front Flane

% Top Plane 3

@ Right Plane

i j_igin
I eldment
£ sketcht | &2 1
= Structural M| 5 @,}b ‘\L

% Planet

E* Sketchi
E StructurM

1

-

Click on Standard Views in
the View Orientation, and
then on Normal To.

B o \-0-p-i
Bat | Smart

Shetth | Dimergion |~ R - & - A
= - ® :‘v*

% O

Trim

-

Convert
Entites Entities

-

ﬁ & Mirror Entities

Offset EEE Linear Sketch Pattern - DISRDL'T;'ET
Entities o
g Move Entities 2 -

Features | Sketch | Weldments | Evaluate | DimXpsrt |

%R ¢ >
7 ;)
% Partl (Default<hs Machined =)
i+ |_;1__| Annotations

3= Material <nat specified:

%> Front Plane

A W@ D - -

BoD @2
16268
bt By

i =R wn ==

Change the two dimen-
sions in the sketch:

1

The inside diameter
must be set to ‘64".

The outside diameter
must be set to ‘70"

Click on ‘Exit Sketch’.

gselidWorks p

O-F-H-=-9- 8§ - 5. '\L%.VSolidWorksSearch

> 30 -

E|l © \-0-n-
leemQ Dirlswrg:;iton O-2-¢&-A

*

% [

Trim

-

Convert
Entities Enfities

-

j ,ﬁ:\ Mirror Entities

Offset EEE Linear Sketch Pattern - DISRDL'T:;E
Entities ...
g Move Entities x -

ch [Weldments | Evaluate | DimXpett |

s ERE® >
(@ )

ﬁ Partl {Default<As Machined:=)
1+ |£| Annotations

3= Material <not specified >

%% Front Plane

%% Top Plane

% Right Plane

I_. Qrigin

g ‘weldment

B sketchi

Structural Memberl

<‘>‘ Planel

B sketchil

QoS 0B @ - - H-
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10 Rotate the model so you
can get a clear view.

Click on ‘Weldments’ in the

CommandManager and
next on ‘Structural Mem-
ber'.

WnlidWorks i D > L,‘? > ﬁ x @ T l b, '\'._L'SolidWorks Search

End Cap

(@] Extruded cut o

El ", =
EI L e : )E:I | 7= : Reference
3D =ldmgg Structural  Trim/Extend  Extruded , Gusset | @' Hole Wizard | ot
Sketch ’ Member Boss/Baze ¥
,Ié, Fillet Bead @ Chamfer -

_Features | Skeleh | Weldments QO EWEBE-(F- G- - B

M ER N EAH
(w )
% Partl {Default<As Machined:=)
1 Eﬂ Annotations
B cutlist(1)

3= Material <not specified>

% Front Plane

%5 Tap Plane
3 Rinht Plans

11 Set the following items in
the PropertyManager:

1 Select ‘ISO’ as the ‘Stan-

dard'.

2 Select the ‘rectangular
tube’ as the profile
‘Type’'.

3 Select a size of ‘60 x 40
x 3.2'.

4 Select the horizontal line
in the sketch.

5 Click on ‘Locate Profile’.

ﬁ ||% @@ [E= % Pattl (Defaulk<as Machined )
i Structural Mem... 7 7

« ¥ =B

| Message

Selections
Standard:

| iso

Type:
| rectangular tube

Size:
60x40x 3.2

Path segrients:
Linez@Sketchi

Settings
CIirrar Profile

Horizonkal Axis
Wertical Axis
alignment:

Align Horizankal axis

Align Yertical axis

[, [0.00deq 5

Locate Profile 5
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12 | SolidWorks will automati- | ||| (T 1% ] & | & & B Partt (Defaul ined:)
cally zoom in on the profile | (g E e
now. @ e
1 Click in the middle of the ;Mes!g:' 2 v

bottom line of the pro- || -
file. The profile will move | || ==iections =
| Standard:
upward. o —
2 Click on OK. ET_yp_e:
redtarael s I
Size: )
[l60xd0x3.2 >
| Path segments:
Line2@sketchl
\
| *

13 Open the sketch from this (OT)
rectangular tube, just as );}3;».9/
you did previously (steps 7, pall
8 and 9). QO =

=ie
This sketch looks pretty =20
complicated because of the
presence of a great num-
ber of relations. b X
1 £
We will convert the tube | %
into a strip.
=1
=p0
1Ny e TV
R
L =
=l
- (&)
14 Remove the inner contour
U
of the tube: click on a line oo gLk - ?”L
=1 =3 X4 %=16
or bend and push the > Lt >
<Del> delete key on the
keyboard.
=43
Sap Ko |4L =13 K,
| #Llxm : LY gt
1| = 3
=1
=z é. + + é. =17
; 7=y s
A AR
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15 | Next, change the dimen- | [g&elidWorks b O-2-F-5%-9- 8 E- s. - sodworks search
sions: Bl ¢ \N-0-N-5 2% @ 5 L\ Mirror Entities
Exit 2

1 The radius is set to ‘0.5".

2 The height will be ‘“4mm’.
The profile is no longer | |F——r———
the same height as the | ||% [E7|2 & @& »
bottom of the tube. This | |(F )
is 0, because after you | | §§ Partl (Default<as Machined)
have clicked on Exit | || # Al Annctations
Sketch, as in step 4, 0B, cut (1) .

. . §: Material <not specified >

everything will be all % Front Plane

right again. %y Top Plane

% ight Pl
3 Change the width to f‘zﬁgfﬂpm

A0mn’. g ‘weldment
4 Click on ‘Exit Sketch’. = el

1=l structural Member1
& Planet
= Sketchil
E Structural Memberl
= “: Structural Member2
‘<‘>\ Planez

B Sketchiz

Smart I . Trim  Convert ooo . Display,T
Sketch | Dimension O-%-& A Entities Entities S‘ufiﬁits 223 Linear Sketch Pattern Relatic
= @ M- = - = % Move Entities - =

etch | Weldments | Evaluate | DimXpert |

Y
S

Iyl

1

16 | Now, we will create the %7 R
last tube. Click on ‘Weld- | |gEim e i 7
ments’ in th(_e Command- @ e
Manager again and after | || 27
that on ‘Structural Mem- | | ™€ "
ber’- Selections =
Use the same settings for isi:Z”dard’ ~
the tube. You do not have =
Type: -
to change any of them rectanguiartube [
1 Select the diagonal line. Size: B
2 Click on OK. [e0x40%3.2 [l
Path segments;
LineS@Sketchl
Settings =
| T e
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17 Open the sketch of the VQSnIidWorks . O-F-H-%=-9- 8 E - s. '\LkaolidWorks Search
tgbe to alter the dimen- Bl © \N-O-~N-= s @O 5 T
slons: Exit Smart Trim  Convert oo Display,/D
] ) Sketch | Dimension O-2-0-A Entities  Entities ;ﬁits === Linear Sketch Pattern 7| Relatio
1 The radius of the tube is s ® - % . . &5 Maove Entities - .
set to ‘3mm.'. IthuE jeti|ietrments | Evaluate | DimXpert | 3, G NS M (3B (P G- B- B~
2 The thickness must be | ||® 7R ¢ B »
set to 2mm’. (7 )
i . . ﬁ Partl (Default<as Machined>) 4 =
3 The height is ‘40mm’. (&] Annotations
. . , Cut list(2
4 The width is ‘20mm'. ?ﬁa ) N
= Material <not specified=
5 Click on ‘Exit Sketch’. < Front piane &
<% Top Plane
Q Right Plane
I_, Crigin
g weldment
B sketchi
= Structural Member1
% Planel
k= Sketchil
@ Structural Member 1
= (g structural Memberz
% Planez 7
[ clakhis ‘]
18 | Save this file as:
base.SLDPRT.
19 Click on ‘Weldments’ in the

CommandManager and

next on ‘Trim/Extend’.

With this command we will
make sure that the tubes
will fit together (and do not
intersect each other any
more).

AfsolidWorks & O~«~F-EH-&-9 - B8 E - 5. - solidworks search

an = ;Ej End Cap (8] Extruded cut w
et ’ E =" Ref‘er‘ence
30 : Structural | Trim/Extend | Extruded @ Gusset Hole Wizard
- Geometry
Sketch Member

Py fBESEL Fillet Bead @ Chamfer =
Q@S W@ D or- - E-

Features | Skeich | Weldments

SEIRI®IB »P\ |
(T :

BBL Rara fMiaFailk A Marhinad <4

e
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20

Set following items:

1 Make sure that the first
option End Trim is se-
lected in the ‘Corner
Type’ tab field :

2 Select the diagonal tube.
It will be mentioned in
the ‘Bodies to be
Trimmed’ field.

3 Click on the selection
field next to ‘Trimming
Boundary’. This will turn
active now (it will turn
blue).

4 Select the round tube.
5 Select the strip.

6 Make sure the option
‘Extend’ is checked.

7 When the model
OK, click on OK.

looks

Skructural Mernber3

) Planar face
(%) Bodies

Presview

Extend * 6

% Base (Default<as Machined>)

21

We still have to shorten
the bottom strip. Select
‘Trim/Extend’ in the Com-
mandManager again.

Most of the settings will be
still there from the last
time we did this.

1 Select the bottom strip.

2 Click on the selection
field next to ‘Trimming
Boundary’.

Select the vertical tube.
4 Click on OK.

Corner Type (n

FElEIr

es to be Trimmed 3

Structural Memberz

Trimming Boundary
() Planar Face:

() Bodies

Preview

Extend

% assteun-basis (Default<as M...
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22 To make the weldments,
click on ‘Weldments’ in the
CommandManager and
next on ‘Fillet Bead'.

@ solidWorks i 0 ~

U‘%v Solidworks Search

.é"@ B E-s.

sé, " B ] End Cap @ Extruded Cut H(Sf
5 Bl = i : Reference
3D eldmer | Structural  Trim/Extend  Extruded I Gusset |ﬁ‘ Hole Wizard | Geametry

Member

Hoseface @, Filet Bead

@ Chamfer -

W@ D oo M- B

23 Set the following items:

1 Set the weld dimension
to ‘3mm’.

2 Check the option ‘Tan-
gent propagation’: this
will make sure the weld
is made around the tube.

3 Select a plane from the
rectangular tube.

4 Click in the ‘Face Set2’
area to activate it (it will
turn blue).

5 Select a plane from the
strip.

6 Click on OK.

| Full lerngth |1I

Fill=t size!
& [aomn -

. Tangenk propagation
A
E.'] Face <1=

Face Setz:

N

Intersecting Edges:

I Wirtual Edget

24 We will now weld the sec-
tion between the strip and
the tube. Click on ‘Fillet
Bead’ in the CommandMa-
nager. Most settings will
remain the same as in the
last weld we made.

1. Select the top plane of
the strip.

2. Click in the ‘Face Set2’
selection field to acti-

vate it (it will turn
blue).

3. Select the tube.

4, Click on OK.

F'IIEt Bead

g ow—
" T e

| Full length |1I
Fillzt size:
—
& | 3.00mm =
Tangent propagation

Face Setl:

E.':l I Face=l>

Face Setz:

Ly [frecees

Intersecting Edges:

I Wirtual Edgel
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25 We will now make the final
weld between the diagonal
tube and the round vertical
tube. We will not weld the
bottom section of this con-
nection.

1. Uncheck the option
‘Tangent propagation’.

2. Select the side plane
from the rectangular
tube.

3. Select the rounded
edge from the tube.

4. Select the top surface
plane from the tube.

| |- Fillet Bead

«

| Arrowside &
| Full length
Fillet size:

=)
& [seom
|:|Tan t propagation
Facﬂ 1
I:j Face<l= FN
I Face<z> E
Fare<5%=

Face Setz:

N

Intersecting Edges:

[

% Base

Py

26 Rotate the model so you
see the other side of this
part.

1. Select the rounded
edge.

2. Select the side plane.

3. Click on the ‘Face Set2’
selection field to acti-
vate it (it will turn

blue).

4. Select the vertical
tube.

5. Click on OK.

:

| Full length

Fillet size:

o =

& | 3.00mm ||3

|:| Tangent propagation
Face Setl:

% Face=l> El
Face=Z=> -
Farr<5= M

Face Setz:

Intersecting Edges:
Wirtual Edgel ~
Wirtual Edgez =
wirtiial FdneR EI
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27 | We can also hide the origi- | [|[% [FlB % @& »
(T )

nal sketch that we used

before. % Base (Default=As Machined:=)

. . [A] snnatations
1 Click on the first || . & cuiste

sketch in the Featu- 8= Material <nat specified:
reManager_ Q Frant Plane
@ Top Pl
2 Select Hide in the & right § B2 1 |
pop-up menu. L, origin @
[l wield

& Sketch
StructuW:
Structural Me 1
Structural Member3

)93 TrimyExtendl

)gﬂ TrimfExtendz

[bs, Fillet Bead!

[ Fillet Bead2
[ Fillet Bzad3

| PPy

28 | One of the supports of the '@SnlidWorks N O-F-H-2-9- 8 & - 5. (+soidworks search
product is now ready and

. . . = End Cap Extruded Cut gt
we will copy it twice ef ‘ B ¥ = ; bt
. & B eldme Structural Trim/Extend Extruded @ Gusset Hole Wizard G ir
around the vertical tube. Sketch N M b e i eometry
We will use the centerline _ R — i i .
Features | Skelch | Weldments | Evaluate imXpert (= =] ] f
from the tube to do so, but | |Eme—mea | teamens [ERRE IO @ o % W @-
first we have to show it. %R 2. > 1
. . (7 )]
1 Click on Hide/Show % Base {Default<As Machined:=)
Items. I3 |_£| Annatations
. Cutk lisk(&
2 Set the option Tempo- | | ¥ cxi®
§= Material <nat specified =
rary Axes. %% Front Plane
% Top Plane
@ Right Plane
I_. Crigin
g Weldrment
[ sketchi :
o [ Shevieroeal Marmbert \

29 | Click on ‘Features’ in the '@SnlidWorks ’ O-2-H-2-9-. 8 E - . @ -soidiorks Search
CommandManager and se-

- 52 Revolved Boss/Base ) Revovedcut @ 388 Byrb (@ wrap
‘ ’ B 7] s - 2
lect EerUIar Patternh' You Extruded (5 SweptBoss/Base Extruded Hole [[@ SweptcCut = ;‘;‘1:;21 @ Draft B Dome 'E
- B - Cut Wizard . I
;na)é dave to ?pin the ex s 5 Lofted Boss/Base s ik Lofted Cut = - _ﬁ Shell Mirror B
ended menu Tirst. Featires th J Weldments | Evaluate | Dimpert | @, __,Qz. ﬂ“ | Linear Pattern I
cEE=ceae 5 %al iCircuIar Pattern
Y gu 5 & » & e
(F bl
\ : - 3 m Curve Driven Patk 3
Qi&IB’:IseA _(E)ifil:!!iip's Dlethisa : ﬁf.‘ Sketch Driven Pattern
SolidWorks for VMBO en MBO 15
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30 | Set the next items in the | ||| 7 |2 ] 4 |E&] ®
PropertyManager: Elrl:ular Pattern 4
1 Click in the selection ||« %

area of the ‘Axis’ pat- | |[parameters |
tem. EICT
2 Select the centerline [, [360.00deq (=]
from the vertical tube || , E
as a rotation axis. “w [x]
. .Equ% 3
3 Set the number of items
in the pattern to ‘3. Features to Pattern
4 Open the menu ‘Bodies d
to Pattern’.
| Faces to Pattern ¥ | :
| Bodies to Pattern
| Instances to Skip ¥ |

31 | Select all of the parts that % B
you want to rotate: © Circular Pattern
1 The rectangular tube. ~f
2 The strip. = x

|Q||Axis<1> |
3 The weldment between [ — -
the strip and the tube. [A |se0.0000 |
=l
4 The weldment between | | % 2 =
the Strip and the di- [#] Equal spacing
agonal tube. -
| Features o Pattern v
5 The weldment between
. . | Faces to Pattern M
the vertical and diagon-
al tube. ‘Bodies to Pattern R
6 When all parts are se- iy E::::EE::ﬁ% 2
lected, click on OK. Fillet Bead -
| Instances to skip ¥ |
Options &
| | L T e SR Sy | |

32 | Finally, we have to create a |Q$ R FIR[2 & >
hole in the support. )

. ;. % Base (Default<aAs Machined=)
1 Select ‘Front Plane’ in & (] Annctations

the FeatureManager.

2 Click on Normal To in
the pop-up menu.

- % Cut lisk(1
= Material E & LL $
Q Front Plar

%5 Top Plane 1
5 Right Plane

I_. Crigin

g Weldment

I Sketchi

o fim shenctieal Mamhesrt

SolidWorks for VMBO en MBO
Tutorial 9: Axle Support

16




33 Make a sketch as in the il-
lustration on the right.

Draw a circle and put the Y
midpoint on the centerline
of the tube.
Set the two dimensions as
shown.
34 Make an Extruded Cut from @ |ﬁ|@"¥"§] % Base (Default<As Machined =)
the sketch. Set the follow- |1 Extrude.
ing items in the Property-
Manager:
Froj R
1 Set the option ‘Through [ketch Plane vl
All' in the ‘Directionl’
field (through the entire Direction 1 A

model). l"_.(| -Through all * 1
2 Activate menu ‘Direc- 7 l
tion2’ also, because the

hole has to be through B [ Fip side to cut
both sides. '

3 Set the depth to
‘Through All'.

4 Click on OK.

7T Thin Faskise »l

35 This part is now ready. | [GfselidWorks & BB -8 - + B... \L) = solidworks Search
= =] :
Hide the Temporary Axes. t® Revolved Boss/Base & M) Revolvedcut @) 383 o Rib  [&@d wrap
Exh'ued = Swept Boss/Base Extruded Hole E Swept Cut PR Draft [* Dome
Pattern
B = Cut Wizard . =5
s L\ Lofted Boss/Base 2 ik Lofted Cut - - E Shell Mirror

Features [ Skeich | Weldments | Evaliate | DimKpert | %%%ﬁ@*j‘l@!;ﬁa'&'

eFElelal > ﬁ@d L
(T 1 E[Q]

% Base (Default<as Machined:=)
[+ |_£| &nnotations [E| i 2
BB Cut list(16) @@|

3= Material <nat specified: |
%% Front Plane @[F_ﬂ;_‘l
PN Tan Alamn rF_’"\l i |

SolidWorks for VMBO en MBO 17
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below.

$60x3
|
I I

300

This part is not as complicated. We will build it following these steps:

1. Make the tube.
2. Make only one of the bigger holes.

36 | To hide the welding icons, | || 7| % | || »|
follow the next few steps: (& )
. . Base (Defaulk <As Machined =)
1. Right-click on the map % (g Annotapes
‘Annotations’ in  the ﬁ [ | Details..
FeatureManager. % erial B opiey rnotatons 3‘17‘
. Front Plan-——
2. Uncheck the optlon ® Tap Plane Show Feature Dimensions
‘Display Annotations’. % Right Plar (¥ ] show Reference Dimensions
L Origin Show Dim¥pert Annotations
g WL, Insert Annokation Yiew
K= sketchi . ] o
- ——— E| Autarnatically Place inko Annotation Yiews /
£ Skructurs Enable Annakation Yiew Yisibility 3 [
37 Save the file.
Work plan The second part will be the expandable inner tube based on the drawing
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3. Copy the holes.
4. Make the small hole.

38

Open a new part and start
sketching on the Top
Plane. The sketch consists
of one circle with the mid-
point at the origin.

39

Go to ‘Features’ and make
an ‘Extruded Boss/Base’.
Set following items in the
PropertyManager:

1 Set the
‘300mm’.

length  to

2 Activate the menu ‘Thin
Feature’. By doing so,
you will create a hollow
tube instead of a mas-
sive part.

3 By clicking ‘Reverse Di-
rection’ you can deter-
mine if the material is
added to the inside or
the outside of the circle.
Watch the model closely.
Make sure the material is
added at the inside of
the circle.

4 Set a thickness T1 of
‘3mm’.

5 Click on OK.

£ E Part1

iSketch Plane

Direction 1 R

|T.{||Blind |v]
1
o | 300.00mm *

| P |

T1 | 3.00mm

[Jcapends

40

Display the centerline of
the tube: make sure the
view Temporary Axes is se-
lected.

WSnliderks l O-B2-H-=-9-8 o L '\l%.VSolidWorksSearch

5 Lofted Boss/Base Lofted Cut = =

St Revolved Boss/Base ) Revolved cut I o Rib (&g wrap
2o T L s :
Extruded (5 SweptBoss/Base Extruded Hole Swept Cut e Fl‘-.la?:f;rrn % Craft a Come
Boss/Base Cut Wizard —,

E Shell @ Mirror

Features | Skeich | Weldments | Evaluate | Dim¥peri |

Qo m@E F ek 5

BFRle| > S
r.g - 19 @~
Partl R
1+ ril Annokations E'
3= Material <not specified> [?.ﬂ @l 2
%> Front Plane ER
% Top Plane (ZJE%J
¥ inkt Dlane [E ||E::::: |
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41 | Select the ‘Front Plane’ to | | @ |72 & & »
make a sketch on it and | |(F
make sure you have a clear | | Part1
view of it. # A Annatation —
3= Material < E &
Srane W
<% Right Plane 1
I_. Qrigin
[+ @ Extrude-Thinl
42 Make a sketch as shown in ]
the illustration. Make sure
the midpoint of the circle is
on the centerline of the
tube.
3
43 | Make an Extruded Cut from | || |7 |2 | & | & B partt
this sketch. Set the follow- | (@&
ing items in the Property-
Manager: .
1 Select the depth: [sketch Plane v \
‘Through All". : : & e
] ||| virection1 A
2 Activate the ‘Direction2 N iW]' 1 !
menu. YT [
3 Set depth ‘Th h All )I |
et de ‘Throu .
p g - — L gl
4 Click on OK. (] Flp side to cut
|a | s
tion 2 | !
i_Thteu_gﬁM"i 3 |
N ‘ . :
44 | Click on ‘Linear Pattern’ in | [Lgl&olidWorks :J O-F-H-%-9- 8 E - p.. Q- Solidworks Search

the CommandManager.

With this feature we will
copy the hole several
times.

Boss/Base

D#é Revolved Boss/Baze e li] Revaolved Cut @ ggg @ Rib |l£1 Wrap
HL i : :
Extruded (5 SweptBoss/Base Extruded Hole Swept Cut e Fl-.lar::E:rrn % Craft 6 Dome
= Cut Wizard
[\ Lofted Boss/Base Lofted Cut - E Shell @, Mirrar
Features | Skeich | Weldments | Evaluate | DimXpert @ Fh ot 6 7. I
I | | | [ | 3, @ % 'j"-’“f';ﬁa'@'
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45

1 First, you have to set the
direction in which the
elements should be co-
pied. For this, you have
to select the centerline
of the tube.

2 Set the distance be-
tween two holes to
35mm’.

3 Set the number to ‘6.

4 Click on the ‘Features to
Pattern’ selection field.

Next, you have to select
the hole. You can do it in
the model, but it is easier
to do so in the FeatureMa-
nager.

5 Open the FeatureMa-
nager tree next to the
model.

6 Select the last feature in
the list.

7 When the preview looks
ok to you, click on OK.

sl

(%]

\*ﬁ: 35, 00

o0

Direction 2

(2]

o

.
e

[JPattern seed onky

Features to Pattern

ﬂ? Extrudel

| Fares bn Patbern

E1A] Annotations

G Frant Plane

ﬁ Taop Plane

Q Right Plane
Qrigin

Extrudel

6

| PP |

§E fMaterial <nak g

W

ZE @ Extrude-Thinl
B

46

Next, make the small hole
at the top. Select the Right
Plane and make the sketch
as shown.

Make an Extruded Cut in
two directions ‘Through
All', like you did in Step 43.

14
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again and save the model
as: pipe.SLDPRT

47 | To add a screw thread to @smmw«k Fle Edt Vew |Incert | Tooks Toobox PhotoWorks Window Hep | 17
the hole, select the follow- Bossmase i
ing items in the pull-down Sketch Dlnsmgm ¢. (_.9 ’ 8 iy [
menu: Features 4
PatterniMirrar L4
- Featu Sketch | Weid tz | Evaluat - -
1. Open the pu” down .“:ﬂj _rf: .|_“e.c_.-.u_? il - =k Fastening Feature L4 m @' Ij' Sor - g - B -
mend. l% Eﬁ |I |'t% “ $‘ || E | = | Surface v
2. Click on ‘Insert’. (P ) e ,
W Parti . .
3. ‘Annotations’. - [&] Annotations o v
§E Makerial <nat specifieds % Beles sy
4. ‘Cosmetic Thread'. gFront Plane T i
Top Plane |
5 Wweldments 4
@ Right Flane @
i »
£ oriin Molds
i+ @ Extrude-Thinl % | part...
# [[&] Extrudel =
888 LPatternt
. ExtrudeZ E Skekch
,’:"f | 3D Sketch
B : |
DHF{DWGE, I
F\nnotatlons - _’ A Mok,
3 & Design Table.. el
| Object... Vr Surface Finish Symbal, .,
@ Hyperlink... g% | Weeld Symbal..
e _Geometric Tolerance. .. 4 ‘?
}-@ | Datum Feature Symbol, ‘?
e & | Datum Target. ..
® l
-U-__ Cosmetic Tlﬁad.:
e
48 | Select the edges of the | ||| [ % & i 5% partt
holes in which you want to | || TS
put the thread. @
3. Set the depth to Thfe! g'et{i;sgs'
‘Through’. @ |edge<t>
i Edge=<Zx
4. Set the diameter to ‘6.
5. Click on OK. Through
[ @ | &.00mm
| Thread Callout
49 Hide the Temporary Axes

Work plan

The next part we will build is the support block on top. We will create this
part from two features: an extrusion and a rotation. After that, we will
make the countersink holes with the Hole Wizard. The difficulty with this
part is that you have to draw two different sketches and join them togeth-
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er.

25

v
12,5

10

40

65

50

Open a new part, select
the Front Plane and make
a sketch.

Draw a vertical centerline
from the origin up (length
of about 40mm).

51

Next, make a horizontal
line (not a centerline) ac-
cording to the sketch as
shown on the right.

1.

The first line is a hori-
zontal line from the
origin with a length of
approximately 40mm.

Draw the rest of the
sketch from this point
on. The sizes are not
important yet. Only
make sure that the end
of the last line is on
the centerline again.

?\ o
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52 Add the exact dimensions
with Smart Dimension.

Look at the illustration.

If the sketch from the pre-
vious step was not drawn
very accurately, it is possi-
ble that you will see
strange things happen. The
best you can do is throw
away (<Del> delete the
sketch) and start again at
Step 50. The most impor-
tant part of this drawing is
the first horizontal line: this
should be about 40mm
long.

50

30 12.50

25

12.50

“~

15

53 Next, select the entire
sketch: click at a point on
the left top and hold the
mouse button while drag-
ging the cursor to the bot-
tom right. You will draw a
frame around the sketch;
notice that all parts should

be included in this frame.

12.50

3(2

54 Click on ‘Mirror Entities’ in

the CommandManager.

When you follow the cor-
rect steps, the sketch will
be mirrored around the
centerline from Step 52.

Did you select more or less
than one centerline? The
sketch will not be mirrored
immediately. You will have
to select one line in the
PropertyManager to use as
a mirror axis.

@ solidworks »

D ™ L-_i} A A== @ A B @ e '%'SolidWDrksSearch

=

& N-0-n-

,& Mirror Entities

% D

- = )| .

Exit Smart Trim  Convert ooo Display /D
Sketch | Dimension 0- ‘{;} T @. T A Entities  Entities ;ﬁi aaa I Sketch Pattern T Relatio

- - & - * - - o #ove Entities - .
Featurez | Sketch | Weldmentz | Evaluate | DimXpert T -

| | [T a oM@ J o RS-
|4 |l | =8 partz 50
& Properties ey
3 12,50

Selected Entities

Linel
Line2
Line3
Line4

linaE

L

//@_l
I ! I
= o

o

Dptions

For conskruction

.,

|
i
|
4

s
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55 |Make an  Extruded | Q| [B] %] & B pantz

Boss/Base from this | S

sketch. Set the following | |, G

features in the Property- *3—

Manager: fro &

|Sketch Plane [v]
1. Select ‘Mid Plane’ for
‘Directionl’. s A
-

2. Set the length to ‘65'".

P |

3. Click on OK. I j\

fi. £5.00mm * 2 15 Lt
(1Y
[ Thin Fastima s _:]

Tip! Using the Mid Plane option, the sketch will be extruded in two directions
with equal length. This is very convenient when creating symmetrical prod-
ucts (like this one) because the origin will remain in the middle of the prod-
uct. This again is very convenient if you want to mirror parts later on.

You could also get the same results by setting ‘Direction2’ in the Property-
Manager. You will get more options that way, so it is less applicable to this
situation.

56 | Start a new sketch on the '@snlidworks i O-F-EH-%-9- 8 E - s.. O~ solidworks search

Front Plane.

Draw a rectangle first, as
shown in the drawing on
the right. The left top cor-
ner is at the origin.

E o \ @ - I“"J - a‘f @ ,& Mirror Entities
Exit Smart 1 Trim  Conwvert ooo Display T
Sketch | Dimension % |§:P M @ 7 4%' Entites Entities Snﬁﬁits === Linear Sketch Pattern T Relati

1* = =, o I v =
Qe M@ P o - B

B partz

»

Rectangle Type
2 |
| ‘

1

1@3 3

Parameters R
]

o X

3

~

‘x = 2729,y = 30.3

(]

SolidWorks for VMBO en MBO
Tutorial 9: Axle Support

25



57 | 1. Open the pull-down '@SolidWorks Fie Edit View Insert | Tools | Toobox PhotoWorks Window  Help L

menus ( E p o \ >, -L‘J . L
2. Click on: ‘Tools'. gt Smert .. @ - Al MM SoidwWorksExplorer..  fhpattern - | DSPlarDe
= . & :\I - % . ‘ Drivetvorksypress, .. : . .
3. ‘Sketch Tools'. - (v) | DFMzpress...
[ Features | Sketch [ Weldments | Evaluate | DimXps - -
4. ‘Jogline. e ¥ | cosmMosKpress... (- 6o~ - B~
. og Line'. |% I@" [ ” & ||E | » £5: | COSMOSFloXpress...
T ) x
B Partz 3 '
+[A] Annotations ‘7 Sketch Entities 4
§= Material <not specified> Sketch Taols P ) | Fillet...
:<> Front Plane T Sketch Settings 4 -\ Chamfer...
\<\> Ve e Blocks *| 3] | Offset Entities. .
éﬁ‘ zig-h.t Plane Spline Tools L4 @ Convert Entities
= @ E;::gr:del Dimensions L @ Intersection Curve
E () Sketchz Relations LA
A8 | Measure.., ﬁ‘f Trim
EE Mass Properties. .. T Extend 4
|_§] Section Properties... ,( Split Enkiti
[w] | Check... L | Joatine
B E Construction Geamekry
5 Z Equations... O | Make Path

58 Draw a smaller rectangle
as shown. ‘

The first point of the small
rectangle should be on the
vertical line of the large
rectangle.

The small rectangle will *1

now be removed from the
big one. I I

R,
L

59 Set the dimensions as
shown with Smart Dimen-

sion.
B= W
T AR =
4L
1 Ng o 8
20 1
s
26.50
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60 We will now make the '@Sn[iderks i O-F2-H-=-9- 8 v B, '{lﬁvSolidWorks Search
Slfofhed ﬁnd at the bottom PN -O-nN-E 5 FEem—
o The stape. S| - - @ - A| i, S offet Z5E tnewr Siechatem - TNE
1. Click on the arrow next - - 1@ - ] T— ¥ Move Entities - =
to ‘Sketch Fillet'. imjl Sketilieﬁ Q :itc: zi:etf QA SH@ T or- - B -
2. Click on ‘Sketch Cham- | % [F7 ][ |&]. — p)
fer'. (¥ ] A |
HEL Dok
61 | 1. Set the distance for the | S| T (2] & | & = partz
chamfer to ‘3mm’ in
the PropertyManager. ) ©
) o)
2. Click on the corner *anﬂ'leters A
point at the right bot- O Angle-distance
tom side. (#) Distance-distance
. ual distance | &)
3. Click on OK. [FIEquel it _ T >':| I
o | 2.00mm ﬁ 20 o
k 1 | g 1 o 8
2 * |
=— K.
1 26.50
62 The SketCh |S now rEady, 'msn'"de[ks i EI . L:‘}‘, i H i @ o @ i ! A '\f%'ngliderksSearch
and we will make a rota- | I _ " (e oovgved Bosbane | ® Revoved Cut & i
tion shape from it. Click on : : t sinear |
. , . Extruded eg/Bas Extruded ol = Swept Cut il fi
Features’ in the Com- || possase 2 cut o e =i &
mandManager and next on .w 3 E : - : - ——
‘Revolved Boss/Base’. 1 B oA SME F-cr- B
l B
63 | 1. Select the rotation axis | || [T |[& | & | &) = partz
first. This is the left
vertical line in the W
sketch.
Revdly eters A
2. Click on OK. . [Lnez | 1
|§| |One—Directi0n M T h _ Sy
A (al il
[% [3c0.00deq = 0 L
[¥]Merge resul: I e - - © 8
| [ Thin Feature ¥ | ’ "
| Selected Contours ¥ | 1 o =
; 26.50

SolidWorks for VMBO en MBO
Tutorial 9: Axle Support

27




64 | In the sloped surface we | || |72 ¢ & »
will make countersink holes | [|('T
with the Hole Wizard. @ partz e la =
. Annotations & G [ 1|6 -
Click on the surface of the $= Material <nct speciied> REF L@
model and use the Normal ® Frant Plane
To command to get a good < Top Plane 2
. f %> Right Plane
view at this plane. .
;_, Crrigin
E Extrudel 1
6§b Revalvel /H\\
i
65 Draw a horizontal and a
vertical centerline on the
plane. #
Make sure to use the cen- |
ter of the borderlines to i T | =7 <
begin and end the center- ,
lines. |
//_‘_\
66 1 Click on Point in the 'Wnlidw:ﬂks i D - L._? - ﬁ - @ - m - l - S '\L_lhvSoIidWDrksSearch
CommandManager. E o NG - 2 | o)) I\ Mirror Entities
2 Set a point somewhere | | [t | omeogon |~ R - @ - A s Sonee Offset B8 Lnear Sketchpattem  + | Dieplayfy
on the horizontal cen- - . = = . TS R ove Enites z 2
gergwier{gas shown in the wahmﬂxi OGS o O S W E- (P - B Bi-
' sEEEE > b1
Push the <Esc> key to end | ||(F )
the Point command. B Fartz 2
[#-| A | Annotations e
3= Material <nat specified > r !
‘<§\ Front Plane P o 1
\<§\ Top Plane s x"( *ﬂ .
%> Right Plane * |
I_, Qrigin A
7 [§ Extrudel
-ﬁ_u-ﬁfrb Revaolyvel >
B () sketch3 i P - .
67 Select the point and the

vertical centerline (use the
<Ctrl> key to select more
than one element).

Click on ‘Mirror Entities’ in
the CommandManager.

The point will be mirrored
to the other side of the
centerline.

@Enlidwmks i D - L,‘? - ﬁ x @ - M’ - l pOi '\[_l‘vSolidWDrksSearch

e Fod NG -pd - BE | 3) [ Mirror Entities [

Exit Smart Trim  Conwert gom | Display/C
sketch | Dimension | O-%-8-A Entities  Entities E?_E?J.Et e Skﬁtd-”:kﬁ 7| Relatic

S5 -

- - n - ¥ = = g Move Entities e .
Features | Sketch [ Weldments | Evaliale | Dimp: ——— = : = -
N [ =Y EA = @ partz
¥ Properties 2 1
@ -

‘Selected Entities a \ !¢ 2
Line? - — N — . —= _l_l _______ — ¥
Painkz0 d |
%
Fuictinn Ralatinne e /——\
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the CommandManager and
set following items:

1.

Choose Counterbore as
the ‘Hole Type’.

‘Standard’ is ‘ISO’.

‘Type’ is ‘Hex Socket
Head ISO 4762'.

‘Size’ is ‘M8'.

The depth is ‘Through
All'.

Click on the second
tab: ‘Positions’.

68 1. Use Smart Dimension 'L_“[E] SolidWorks :J O-B2-H-=-9- 8 wi Bl '\L%VSolidWorksSearch
Fo set]a dimension of _ Bl -O--5 2 [ T
40mm’  between the 0. o 2 S L) [ e Display/C
two points el @ = ﬁ Enitiies. Enliies éﬁlnfﬁzts 288 |inear Sketch Pattern - Relatic
) , T\ - ¥ = - \'I:| Move Entities - -
2. ‘CEIgieSl::;h?ketch with —_jetiiiemm [ Evaiiate | Dimipert | QO M @ (P oo B B
' e RRlPa >
73
# partz 1
[ [A] Annotations 4
3= Material <not specified> ) !
?&FrontPlane -/-—q-—-—;i‘“ l-—-ﬂli—-—/
Q Top Plane £ g 1
\<§ Right Plane |
I_. Origin -
1+ @ Extrudel
' : = e
Tip! We have just fixed the position of the countersink holes that we will make
in the next step. You can also do this directly with the Hole Wizard (without
making the sketch first), but often is it much easier to make the sketch
first.
69 | Click on ‘Hole Wizard’ in % partz

2P Positions £ 6

f:__l"i Type

Standard:

|150

Type:

|Hex Sorket Head 150 4762 *

1
Hole Specifications 1
Size:

[ma

Fits

|Norrna|

[ 5how custom sizing

End Condition A

|T,| _ Through Al
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70 Next, click on the two
points from the sketch to

make the holes.
Click on OK.

|ﬁ|?ﬂ $’ @ .'%Parﬁ

Hole Position(s)

Use the dimensions and other
sketch taals to position the hole
center(s).

Click on the 'Type' tab to define
the hole specification and size.

Ll

the PropertyManager.
Click on OK.

71 | Select the holes you have | gigolidWorks p  [1 - (¥ - [ - % - 9 - B Gl - p. (d-Soidhiorks Search
just made in the Feature- &% Revolved Boss/Base - w RevolvedCut @] 388 o Rib (@@ wrap
Manager and select the Extruded (5 SweptBoss/B Extruded Hole (@ sweptcut | FIet 7€ R pop @
i y uae: WEDT D055 /base Xruae ol MEDT LU ra' ome
Right Plane’ (use the Boss/Base Cut w.zard fak=
<Ctrl> key) ‘st Lofted Boss/Base U Lofted Cut = - m Shell @ Mirror
Features [ Gkeich | Weldments | Evaluate | DimXpert D Th ot B ——— =
Click on ‘Mirror in the e : BECST FR- L va =-
CommandManager. |;§ (R i 3
QE Part2 % Z
i+ |A] Annotations 4 Py
| 2] Equations -,Z'I-
3= Material <not specified> ! o g
% Front Plane I g
- %> Top Plane {55 7
& B'igHtPTana¢ 2 \
1. origin . — H_I.F =
[+ @ Extrudel v 'II_
1+ s::a Revolvel A LoAm
[ sketcha 4 7 N
= [@ CBORE for M8 Hex Socket He: ) ¥
Lx
1 / e \
1
72 | Everything is already set in Q& |ﬁ e B partz

Mil /Plane 3
|:j [ Right Flane ]
Features to Mirror -

&

CEORE Far M Hew Socket

[l w | B3
| Faces to Mirror v
| Bodies ko Mirror v
Options A

fCanmrnaken Dabkarn
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73 This part is now ready.
If you want, you can round
some edges with Fillet or
Chamfer.
Save the model as:
Support.SLDPRT.
Work plan The next part is the insert. We will create only the main shape, not the
screw holes. We will make these later after we have finished the assembly.
The position of the holes will be fixed to the position of the support that we
did earlier in this tutorial.
The main shape is made from only one extrusion. The sketch is similar to
the sketch we made for the support.
100
40
90°
|
60 12,5
74 | Open a new part and make 50
the sketch as shown on the 20
Front Plane.
_ _ . S0 -
The structure of this part is |
the same as the one from '
the last part (Steps 51 to | | :
! P
54). o N
_ _ (4 Tom
First, draw the vertical cen- ™
terline from the origin. '

Next, draw a horizontal line
with a length of about

T ;0 12.5G
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‘30mm’ from the origin.

Draw a raw shape to get
the rest of the sketch.
Make sure the sizes and

proportions are  about
right.
Finally, add the dimen-
sions.
75 Make a mirrored copy from 50
the sketch around the cen- 20
terline using the Mirror
command. Q_X{ff -
| = HI
|
o —Ez o r&
Lo
o
| 30 1250
76 | Next make an extrusion. YEAIAES) =@ panta
Use the option ‘Mid Plane’ RERHCE
as you did before with the W(&a‘
support and set the length | [[fom 3 Py
to '65 mm’. Sketch Plane v [,Ef
= io)
Direction 1 A
Mid Flane * 1
1
o | &5.00mm * 2
(n]
77 Use the Chamfer feature to

shape a number of corners
as desired.

Save the model as In-
sert.SLDPRT.

Work plan

Finally, we will make the last part of the axle support: the pin that is used
to fix the tubes at a certain height. This part is mainly made as a rotation

shape.
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110

20

96
g e €
15
Lx45°
78 Open a new part and make 110
a sketch on the Front Plane |
as shown on the right. —
gk‘ﬁ' = I
L —
oo [
79 | Make a Revolved | [ ]|F B4 & B B parts

Boss/Base from the sketch.

Select the upper horizontal @
line in the sketch to be
. . o
used as a rotation axis. RevdlveTarameters =
., Lined |
|§| | Cine-Direction [V]
[% | 360.00deq =
| [ Thin Feature ¥ |
| Selected Contours ¥ |

4

of corners. Click on ‘Cham- _
fer in the CommandMa- < e

80 | We will chamfer a number y@@'ﬂﬁuﬁuﬁl B % parte

nager. S
. ) Chamfer Parameters A
Set the dimension of the | | Edge<i> '
slope to ‘4mm’. [Edge <25
iEdgeéS)
Select the three edges (do !
NOT select planes!) as i
shown on the right. () Distance distance
lick on OK.
Click on O [IFlip direction
o | 4.00mm * 1
[ |45.00deq .:
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81 Select the Front Plane and 15
make sure that you have a
straight view at it by using
the Normal To command.
Make sure the Temporary
Axes are visible.
Make the sketch as shown
in the illustration.
82 | Make an Extruded Cut from | ||| T [ ] & | &) = B parts
this sketch. Gl
Select the option ‘Through J*ﬁ:f |
All' in the PropertyManager | (| [erom : A
to set both directions. (Sketch Plane vl
Direction 1 &
(2] [hrough ai i 1
a
[IFlip side to cut
[ Divection 2 &l
|Thr0ugh all - 3
)
83 Finally, we will give the

outside plane of the pin a
new texture.

1 Click on the surface.

2 Click on Appearance in
the pop-up menu.

3 Click on Texture in the
‘Face<1>’line.

e EEew ~
(T ]

QI& Fart4

1+ A | Annatations
3= Material <not specified >
%% Front Plane
% Top Plane
. %5 Right Plane
I_. Qrigin
[ ﬁ Revolvel
. @ Chamfarl

(ol @ Extrudel

n FaI:B*U}@Re\? L
& Pevolvel

@Body

Bl
Sl

..

XK

[ESREN 3
(RN

'{%Parm
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Tip!

Using the menu from the last step you can add a color or texture to differ-
ent parts of a model: a Face, a Feature, a Body or a Part. Do you want the
whole model to get the same color or texture? Then, click on the check-box
next to Body or Part. We will handle only one surface now, so click on the
check-box behind Face. In the next step you will get the opportunity to

change your selection.

84 | Select ‘Knurll' in the list of | ||| T 2] & | & B parte
materials. == Yoxture.
You will find this under | | + =
‘Metal > Machined'. : P
Click on OK. (i |Face<1>
Texture Selection _
|50IidW0rks Textures M =
. ) Machined [i!
; L Cast 1 3
e Cast2 €]
Kot
- Knurl
Meshﬂ‘l
|Knur|1 [v]
85 The part is ready. Save it

as: Pin.SLDPRT.

Assembly

At the end of this tutorial we will make the assembly. All parts will be joined
together as one product. After that is done, we will make the holes in the

insert on the support. Finally, we will add some screws from the Toolbox.

SolidWorks for VMBO en MBO
Tutorial 9: Axle Support

35



86

Open a new assembly.

The Insert Component
command will start auto-
matically.

1. Click on ‘Base’ in the
list of open files.

2. Click on OK.

If you have closed the file
base.SLDPRT before, click
on the ‘Browse..." key and
find the file.

(87 & | ]
o, =
Mes: e ¥ |

Part/Assembly to Insert &

COpen documents;

T, Base
3 W

Q& Pipe
% Suppoark

Browse, ..

| Thumbnail Preview

Dptions

Start command when
mum kim0 = bl

87

Add all of other parts to
the assembly. The exact
location is irrelevant at this
point.

e FR= 2
(T~

@ assemz (Default=Defaule_Displa
1+ |_£| Annotations

\<§ Front Plane

\<§ Top Plane

Q Right Plane

I_. Origin
5'5-% (F) Base<1% (Default<As Max
i '{% (-} Insert=<1>
% () Pin<i>
1+ % (-} Pipe<l=
s‘g-% (-} Support<1=

@ml Mates

| PPy

( O0COCCO O
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88 First, make a ‘Concentric’ - assemz (Default<Defaul_Di..
mate between the outside
of the tube and the inside
of the axle support base.
Face<1>@Base-1
Face<Z>@Pipe-1.
l§| Parallel
|£| Perpendicular
[gl Tangent 5’]
89 Select the hole in the base
and the hole in the tube.
These will be ‘Concentric’.
Make sure to select the in-
side planes in the holes
and not the edges. -
'Mate Selections e
@. Face<1>@Pipe-1
[@| Fare<2>@Base-1
— —
;-(: ciden
l§| Parallel
|£| Perpendicular
[:| Tangent 3
@Concentric Iﬂ
(7= -
90 | Select the plane on the in- B Assem! (Default<Defauk_Di... o

side of the hole in the base
again and also select the
surface of the pin that
goes through it. This mate
will be set to be ‘Concen-
tric’ too.

BIE)

|_§| Face=2>!

Face<1>@Fin-1
A a—iﬁ

[§| Parallel

E| Perpendicular

SolidWorks for VMBO en MBO
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91 | Select the plane of the pin B9 Assem! (Default<Defadl_Di.
and the outside surface of ;
the base tube as shown on i
the right. These two must
only touch each other so
the mate must be set to
‘Tangent’.
Face<1>@Base-1
e -
)< Coincident
\\ Parallel
L Perpendicular
Tangent =
92 | The next mate is the mate BB assem .
between the cylindrical
plane of the support and
the inside of the inner || gy 5 | N @ T—0
tube. This mate will be
‘Concentric’ again. =
@ Face=1>@Pipe-1
[% Face«<2=@3upport-1
)< Coincidentk
[§J Parallel
E| Perpendicular
E]Tangent =
':’_5 Concentric |§|
93 To create the next mate,

you must select the top of
the tube and the bottom of
the support block. These
planes must coincide, so
select the mate type ‘Coin-
cident’.

& WFace<i>@ripe-1
[% Fare =2 =@Suppork-1
: ——— =

Caoincident

[§| Parallel

wl | Perpendicular
j\ Tangent

(::J Concenkric

Lok,

ey

S
o i
- =tk

SolidWorks for VMBO en MBO
Tutorial 9: Axle Support

38



94 Finally, the insert must be
put in its position.

Select the front plane of
the support block first and
after that the front plane of
the insert. Make these
planes ‘Coincident’.

Asseml (Default<Dy

Coincident2

m@

P

95 The next mate will be be-
tween the sides of both
parts. Make these ‘Coinci-
dent’ too.

Make Calark
Makte 5electons

@ Face<1 =mInsert-1
@ Face <2 =@5upport-1

Shandard Mak
Standard Mates

@ Coincident

\\ Parallel
L | Perpendicular

(} Tangent

96 The final mate is between
the bottom of the insert
and the top of the support
block.

Coincident4

m@

Y

Make Salarb
Mate Selections

@ Face<1>@5uppart-1
@ Face <2 =@Insert-1
A A

cF M Ak
Standard Mates

g] Coincident

\\ Parallel
L | Perpendicular
(} Tangent

'E:‘:' Concentric

|ﬁ| Lack,

97 | Save the assembly as
Axle_stand.SLDASM.
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98

We have to make a couple
of tapped holes in the in-
sert, and the holes have to
be aligned with the holes
in the support block. We
will do this by changing the
part ‘In Context'.

Click at a random point on
the insert and select Edit
Part (second icon) to
change the part.

B R [ >
(T~ )
@ Axle_stand {Default<Default_Dis
EI Annokations

% Front Flane

% Top Plane

<% Right Plane

I_, Origin
% (F) Base =1 (Default<As Mac
Q‘ (-} Insert<1x=
W () Fin<l>
% Pipe <1
% (- Support <1 =
@ml Mates

2%

JE'

Tip!

You can now see the whole assembly turning transparent/gray — only the
insert turns blue. You can work on this part as you can with any other part;
the only difference is that the assembly remains visible. The advantage is
that you can see directly how the part fits in the product. You can use this
while modeling to link items together. We call this type of modeling ‘In Con-

text’.

99

Rotate the model so you
can see the bottom of the
insert.

Select the sloped plane and
click on Normal to for a
straight-on view.

B (o712 | e -
{ T . ™
@ Axle_stand (Default<Default_Dis
i+ lll Annokations
Q Front Plane
% Top Plane
5 Right Plane
I_, Crigin
# % () Base«1: (Default<As Mac
= Q‘ (-} Inserk<l=
+ E Mates in Asseml
I+ :&j Annotations
§= Material <nat specified:
% Front Plane
%% Top Plane

X% Diakk Dlzna
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Tutorial 9: Axle Support

100 | Click on ‘Features’ in the @|§ |% ||@| = Axle_stand (Default<Default. .,
CommandManager and 0 Hole Specification
then on ‘Hole Wizard'. Use
. ; o K
the following settings: )
i T ‘T P- .t_
1. Select ‘Tap’ as the L e
‘Hole Type’. Hole Type
2. ‘Standard’ is ‘ISO'. ‘ ﬁ' W‘ ‘ m
3. ‘Type’ is ‘Bottoming e =
Tapped Hole'. @" @ ‘ | T
4. ‘Size’is ‘M8'. Standard: 1
) 150
5. Depthis 20mm’. Type:
6. Click on the tab ‘Posi- | ||| Bottoming Tapped Hole ﬂ 3
tions’. Hole Specifications a3
Notice that one hole is al- <t
ready positioned at the ex- L 4
act spot where you have [ 5haw custam sizing
selected the plane. We will =
delete this later. R -
(2 | [Bind v
34T | 20.00mm «@
Thread:
101 | 1,2 Click on the midpoints @ fcle_skand (Default<Defadlk, .
of the existing holes to
align the tapped holes
at exactly the same
position.
3. Push the <Esc> key. Hole Position(s) #
X X Use the dimensions and other
4. Select the mldpomt sketch tools ko position the hole
from the first hole (this | | “"*"
was set by the soft- Click. on the Type' tab to define
i the hole specification and size,
ware automatically,
remember?).
5. Push <Del> delete to
delete the hole.
6. Click on OK.
102 | You have now finished the | [ilselidWorks o ()~ (¥ - el - % - 9 - B &l - 1. (]~ SoldWorks semrch
necessary actions.
y % E © \-0-p-H i
Click on ‘Edit Component’ Edit No : &y Change Transparency Sekh D"_Isjrg:;%n O - :\:} = 6? i é% E!:
in the CommandManager : E::(ehre;;s [ Assembly Transparency 5 = & - o#* =
(you actually switch it off ch [[Weldments | Evaluate | DimXpert | @ &), %5 M @ (3- 6 .
now) and you will return to | [, =2 1 = T ]
the ‘normal’ assembly. |(? Tl e »‘_
ﬁ Axle_stand (Defaulta:DeFault_Dis/
1= |_£| Annotations
¥ Frant Dlara
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103 | Click on the insert again. | ||® 7|2 & »

Select the Open Part icon | (T~ ) 2 B e 12 S B T
(firSt iCOﬂ). The part is now ﬁ fxle_stand (Defaulk<Default_Dis @ @
open. Annokations -

P %> Front Plane ﬁ[\\h E &, & @'

Q Top Plane
Q Right: Flane
I_. Origin
% ({F) Base<1 > (Default<As Mac
=] “ {-) Insert=l> -
Mates in Asseml
Annokations
3= Material <not specified=
&> Front Plane

W

4

104 | Notice that the holes you | | GfiSelidWorks i O-F-B-2-9- 8 B 1. Q- oidworksssach

have JUSt made in the as- b?a Revolved Boss/Base t_ﬂ Revolved Cut @ ggg @ Rib |=i Wrap

.. . 0 - - ;
sembly are also visible in Extruded (o Swept Boss/Base Extruded Hole [[@ SweptcCut FES T % Draft B Dome |

! Pattern . ]
the part now. foesfias .& Lofted Boss/Base Qb Vi (] Lofted cut = . ﬁ Shell Mirror |
b e | [T <.« % 8 5. -+ Af¥

4 p2d
the last feature in the Elﬁ"@" S| @ N 3
IISt)' % Insert -=
2. Also select the ‘Right | [ ¥ &) Amotatens
' 3= Material <not specified >
Plane’. Use the <Ctrl> 2% Front Plane
key to select both % Tap Plane
items simultaneously. P RigﬁtP‘ﬁﬂE¢
y I_. Qrigin 2
3. Click on ‘Mirror’ in the | | & [& Extrudel
CommandManager. @] Chamfert

=% M3 Tapped Holel -5

[+

105 | All settings are already | ||| T |12 & &) B ® nsert >
present in the PropertyMa- | (@& T
nager.
Click on OK. Mir e/Plane A
|ﬂ |Right Plane |
Features to Mirror A
# M58 Tapped Halel
| Faces to Mirror ¥ |
| Bodies to Mirror ¥ |
| Mnkinnc £ |
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106 | Return to the assembly. =B mnsert >
1. Push the ‘R’ key on @ nsert ->
your keyboard i (&) Annatations
. = Material <nok ified:=>
2. Click on the assembly Sl
Axle_stand in the pop- Top Plane
up menu.
Recent Documents
O-tukorials| Tukorial kand), SLDPRT
[ PRT N2 Pir, SLDPRT N7 Emp000 7 G,
N Support.SL0. .. N Pipes
107 | The assembly ‘knows’ a B Insert -=

part has been changed and
asks if the assembly should
be rebuilt. Click on ‘Yes’ (or
wait for about 10 seconds).

% Insert -

[j--m Annotations

8= Material <nat specified >
%% Front Plane

\<§\ Top Plane

2

Recent Documents

Models contained within the assembly have changed. Would vou like to rebuild the assembly
NOWE

(

[Joon't tell me again in this session
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108 | Rotate the model so you | walate | Offics Products | €m @ - Decian ibrars )
can see at least two of the A . M= AE
holes in the support block. . —
1. Open the ‘Design Li- \ 1 = @ %DES‘Q” et I
) - = Toolbax
brary’. { v E5 Ansi Inch
2. Go to ‘Toolbox'. ] ) ES Ansi Metric
ﬂ [+ BSI
3. ‘I1SO. 1 52 I CIsc
4. ‘Bolts and Screws'. | : ; 2;”
5. ‘Hexagon Socket Head -~ & 150
Screws’. h , [l ﬁ Bearings
= il Bolts and Screws
6. ‘Hex Socket Head ISO , L Cross-recesser
4762, £|_ Hli Hex: Balts - Str
Hl Hes: Bolts and ¢
Fl Hes: Bolts and *
+ U Hexagon SDCKEE‘V
,{ ] 1T} . -i T | }-'
|
g |
6 %Sacket Head IS
4762 ‘
109 | Drag the screw to the as- | || @ |7 | 2 | ke | »
sembly. Release it on the | |[(F~ -
deepel’ surface in one of @ Axle_stand (Default<Default_Dis
the holes. i+ [A] Annotations
<> Front Plane
The screw size may be &3 Top Plane
wrong, but this does not <52 Right Plane
matter. L, crigin
i+ % (F) Base <1 (Default<ns Mar
= % (-) Insert=1> -=
I+ E Mates in Asseml
e E Annotations
3= Material <not specified:
% Frant Plane
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110 | 1.

3.

After this, you can also put
the screw into the three
other holes.

Set the screw thread
‘Size’ to ‘M8'.

Set the
20mm’.

Click on OK,

‘Length’ to

=9 ixle_stand (Default<Default...

EA[ERAA

Hex Socket Head 150 ... 7

%3 .
Favo R

| o
(=) List by Part Mumber
() List by Description

Descripkion:

Properties

Size:

[ma

Length:

|20

Thread Length;

|‘7ﬂ

111

o o w N

Finally, we need a screw to
fasten the support block in-
to the tube.

1.

Open the ‘Design Li-
brary'.

Go to ‘Toolbox'.

‘1SO'.

‘Bolts and Screws’.
‘Slotted Head Screws'.

Select the next screw:
‘Slotted Cheese Head
ISO 1207" and drag
this to the model.

ivaluate | Office Products | =

F

, [+ Lﬁ Bearings

Design Library ==
Wl O @
A1 @ ﬁ Design Library A
=] ? Tioolbo

+-B5 ansi Inch
# EH ansi Metric
+ BSI

= I c1sc

= = DI

+ 2l GB

= 150

= pllll Boles and Screws L
, Ul Cross-recesser
Bl Hex: Biolts - Skr

Hlll Hex: Bolks and ¢
Ll Hex: Bolts and ¢
Hllll Hexagon Socke
Bl 5elf Tapping Sc
Ll 3t Screws - 5
B Set Screws - St
5 + gl Slotted Head 5
[l Square Meck B v
. | (2]

r
®

Slotted Cheese Head
IS0 1207
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112 | 1. Place the screw at a | ||%@|cT |12 E|
random position beside | |[FEFEFEETEEATEE
the model. Because || » «
the hole is in a round
tube, it is not possible

to put the screw direct- | | & =
ly in the right position. (@) List by Part Number
() List by Description

2. Set the size to ‘M6’ in
the PropertyManager.

Drescripkion:
3. The ‘Length’ must be
set to ‘10mm’. iililsaiil
Size:
4. Click on OK. e

5. Push the <Esc> key on | || Length:
the keyboard to end i
the screw selection
command.

Thread | annthe

113 | Next set a mate between
the screw and the hole: se-
lect the planes as shown.

stand

% ate: -¢° Analysis

Ma‘l!eﬁela:tmns

Face::l :=@Slotted Ch
IQ%A Face =<2 >=TPipe-1

Standard Mates

' S s
A O L

|§| Parallel

|E| Perpendicular
|§| Tangent
G Concentric

1}
| PP
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114 | Finally, make a mate be- | || T |2 |
tween the bottom of the —
screw head and the outer
surface of the tube.
@ Face<1=@5lotted Ch
|@| Fare<Z>@PFipe-1
115 | Put a screw in the other
hole as well. Use the same
method again.
116 | To clarify the model we will | || 7|2 | E| »
make the insert transpa- | ||(T~
rent. P axle_stand (Default<Default_Dis
Annotations
Open the Display Pane 2 Front Plane
menu in the FeatureMa- %y Top Plane
nager as shown in the illu- 452 Right Plane ©
stration on the right (use 4, origin O
the double arrow iCOﬂ). % (F) Base«1 = (Default <As Mac 0
|—| B (4 Tneerbed = - i
117 |1 Click on the last col-

umn, behind the part
‘Insert’.

2 Click on ‘Change Trans-
parency’.

The part turns transparent
now.

e
(T~

@ Axle_stand (Default<Default_Dis
a |E Annokakions
% Front Plane
45 Tap Plane
Q Right Plane
: I_, Origing

+-% (F) Base <1 (Default<as Ma G [z 1
B (nsert<in > S el A
# B (-1 Pin<tz W @
i 5 Pipe <1z &
- % (-} Support<1: %g |
1= ? (-} Socket Head Cap Screw_T % A
‘j ? (-4 Socket Head Cap Screw_It % |
i ? (-} Socket Head Cap Screw_If %ﬂ Al
= B ancket Head Can serew 7 TG A

«BH@EEO s
<

%i

O

NN AN AN N

\ | Change Transparency
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118 | To close the Display Pane
menu, click on the double
arrow that you used before
to open it.

Rl « &
—

@ Axle_stand (DeFauIt::DeFauIt_Dist

[+ M Annaotations
% Front Plane
\<‘> Top Plane
Z& Right Plane
I_. Origin

Tip!

Using the Display Pane menu gives you a quick method for to setting the
way each part is shown. Try the different settings yourself.

119 | The model is now ready.
Save it.

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

Congratulations! You have created a fairly complex model in SolidWorks.
You have used many of the tools that you have already learned but have
also been introduced to a number of new subjects.

e You have learned how to make a rotation shape with Rotated
Boss/Base.

e You have created patterns by using Linear Pattern and Circular Pattern

e You have copied features using the Mirror command and you have mir-
rored parts in the sketch with the Mirror command. It showed you how
to build symmetrical products.

e The last and maybe the most important new features were the weld-
ments. You have built a construction using tubes and profiles.

So you have learned a lot of new items again. We have practiced making
mates in an assembly for the second time now and have used the Toolbox
again. This was designed to improve your knowledge of these functions.

You have again reached an even higher level of SolidWorks usage!
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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-
Works, which is only allowed to be used for educati-
onal purposes. The data you need to download the

SolidWorks for VMBO en MBO
Tutorial 9: Axle Support

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
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