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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.
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1 Start SolidWorks and open

a new part.
2 Make sure the ‘Weldments’ 'msnlidWGl’kﬁ i - o = - B * P... -%v_SDIidWDrksSearch
function is available. As we i
. N 2 Revolved Boss/Base
did when we worked with o
SheetMetal in Tutorial 4, Boss/Base
we will now add the —— —
‘Weldments’ keys to the gFeatures e | AW E P-4 BE-
CommandManager. Sketch
. i i | Surface
1. Right-click on a tab in %Pam o e
the CommandManager. & [i] Anr [ wekdments
2. Check the option i;:'j [ 2
) , ¥ ||Evaluate
Weldments'. %y Top% o
i zlg Cffice Products
ri i
Customize CommandManager..,
3 Select the Front Plane, and ;
create a sketch as shown fg
on the right.
. . — L
1 Draw a vertical line fi
from the origin.
2 Draw a horizontal line
from the origin. e |
3]
3 Draw a diagonal line
beginning and ending
on the first two lines. g ¥
4 Set the dimensions in
the sketch. V
Tﬂ 140 =
4 Click on ‘Exit Sketch’ in the H ST I el -%V_SolidWorks Search

CommandManager to end

@Snllderks L B
: N-@- r\J

%

,&}. Mirror Entities

the ‘Sketch’ command. | i i
© command poen| O - 2~ & - A, St o B iewsenron - P
- 18 N-=* = 5 i ,'n Move Entities - =
B B oo RGO A B
SR ew >
.firf \
B Part1
fral |_.;t_| Annntakinns =
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5 1. Click on ‘Weldments’ in '@SnlidWorks i D - Lf} - H Bl TR &; - ! E * Po -%vlSolidWorks Search
the CommandManager

an o L I‘<\>+
. e K = = :
2. Click on ‘Structural 30 Weldment || Structural 2 Extruded Sy Eeef;r;:;_c:
, . : Sketch Member Boss/Base
Member’. With this : -

mman n ; - - g s
command you ca add | [Festres | Sketen | Weidments LESIE | Dinpert QAW E - b - B~
tubes and profiles to a

construction. |.-§ [Ed I EA= »'. 1

6 Set the following features: | |§ |7 |2 & | ) & B partt (Default <is Machined>)
1 Select ‘1SO’ as the : jem...__

‘Standard’. ‘fi = 5
Message =

2 Select ‘Pipe’ as the pro-
P P Select sketch segments for 4

file ‘Type'. defining path. You can rotate
the profile by & specified angle.

3 Structural Mem

3 Set the dimension to
‘33.7 x 4.0'. Selections

Standard:
4  Select the vertical line | |||iso

in the sketch. T
5  Click on OK. =

Size:

[33.7 4.0 [# 3

Path segments;
Linel@Sketchl

ry

Py

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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FeatureManager.

the feature.
2 Right-click

7 Find the feature (the tube)
you have just made in the

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

1 Click on the '+ symbol
in front of the name of

sketch in this feature.
3 Click on Edit Sketch.

% Partl (Default<As Machined:)
@ Annotations
BB Cutlisti1)
§= Material <not specified:
Q Front Plane
@ Top Plane 3

£ Right Plane

L g_igin
[ eldment
g sketcht | €2 &
= lj@ Structural M & @,]b _\L

% Planet

B Sketchi
E StructurM

~

- -

8 Click on Standard Views in

the View Orientation, and
then on Normal To.

E . & NG -pd-is BE | 3 L\ Mirror Entities
Exit Smart Trim  Convert 1T Display,
Sketch | Dimension Q- S} = (9 i é% Entities Entities Enfﬁzts 243 Linear Sketch Pattern = Relati

== = ® :\| - ¥ - " &'I:| Move Entities - "

Features | Sketch | Weldments |.Evaﬁ.l£b | DimXpert | R ﬁ_ﬂi@ﬁi@' G S~ -
SEFIRSW > AN
Gr ' 1 @93

% Partl (Default<fs Machined:)
i+ |}\__| Annakations
3= Material <nat specified:
Q Front Flane

9 Change the two dimen-

@Snliderks i O-2-d-=-9- 8 wasie '{%vSolidWDrksSearch

sions in the sketch:

1 The inside diameter
must be set to ‘64".

E & N-@-p-5 o | 3 L\ Wirror Entities

Exit Smart Trim  Convert ooo Display,T
Sketch | Dimension O-2-8-A Entities  Entities Enﬁzts 888 Linear Sketch Pattemn T Relatic
- - 3 & - o* - - g Move Entities - o

2 The outside diameter
must be set to ‘70"

3 Click on ‘Exit Sketch’.

ch | Weldments | Evaluate | DimXpert | --;Qg.l_i{,"-@‘ﬁ@.[jv{;_ﬁhv[ﬁv

SRRl >
T ) Y o

ﬁ Partl {Defaul<As Machined:=)
[+ |_£| Annotations

3= Material <not specified:>

% Front Plane

% Tap Plane

\<§ Right Plane

I_. Origin

g ‘Weldment

B sketchi

| ‘\ Skruckural Member 1

| & Flanz1

B Sketchit
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10 | Rotate the model so you '@snlidWorks i O~F-H-2-% - B E - .. L ~soidworks Search

can get a clear view. - " Endcap (@ Extruded Gut o

. i [ Ee - =) | 7 =
Click on ‘Weldments’ in the 30 dmene | Structural TrimfExtend  Extruded | (] Gusset  |fal' Hole Wizard | %Ezenzz?f
CommandManager  and || ’ o Rosfiae

[k, FiletBead @] Chamfer -

next on ‘Structural Mem-

" QS M@ P o - H-
er.

% Partl {Defaul<As Machined:=)
[+ Eﬂ Annotations
e B cutlist(1)
3= Material <not specified>
- Front Plane

%> Top Plane
%3 Rinht Plane

11 | Set the following items in | ||| (T |2 |4 | e B partt (Default<s Machined>)

the PropertyManager: i) Structural Mem... 7 7
1 Select ‘ISO’ as the ‘Stan- | |« ¥ =&
dard’. | Message

2 Select the ‘rectangular Selections
tube’ as the profile Standard:
‘Type’_ | is0

Type:

|rectangular tube

3 Select a size of ‘60 x 40

YR

X 3.2".
Size:
4 Select the horizontal line | |||eox40x3.2 3
in the Sketch. Path segments:
. . - Line2@sketch1
5 Click on ‘Locate Profile’.
4
4
4
Settings ]

[IMirrar Profile

Horizonkal Axis
Wertical Axis

Aligriment:

Align Horizontal axis

align vertical axis

[, [ 0.00deq B

Locate Profile 5
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12 | SolidWorks will automati- | ||| 7 [ [ 4 | = B part1 (Default< ined>)

cally zoom in on the profile | |[ig
now. & o
1 Click in the middle of the :Mes!g?' 2 v
bottom line of the pro-| |, — -
file. The profile will move | | ===ens =
| Standard:
upward. e —
2 Click on OK. | Tpe: -
isctarigied e o)
Sizet N
[[e0xs0xaz2 [
| Path segments:
Linezi@sSketch1

13 Open the sketch from this
rectangular tube, just as
you did previously (steps 7,
8 and 9).

This sketch looks pretty
complicated because of the
presence of a great num-
ber of relations.

We will convert the tube
into a strip.

14 Remove the inner contour

S
of the tube: click on a line _)5' _d oA é\_ _&
or bend and push the 169 " . %_;
<Del> delete key on the
keyboard.
=43
c\}z xﬂ I‘L =43 / )’\2
| 1 : LY it
1| A
=1
=il s+ ¥ o b
X X =g A3
Lg_d_)(s_‘mu.ﬁn_é-_jﬂ
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15 Next, change the dimen- '@SnlldWorkS' O-F-H-%-9- B & - 5. ~soidworks search

sions N-@-nN-E % [ 5 ,&erorEnhtes &
1 The radius is set to ‘0.5". SEe}ﬂhgﬂ Smart O 2-0 - A g e Ofet 3 tnear sketchpattem - | PE0

Dimension ntities Entities Entitics - LT Relatic
. . . , - ¥ . . it - .
2 The height will be “4mm’. @ A e e
" . Feat etcl Weld tz | Ewvaluat Dimxpert
The profile is no longer j”i__l_e ments | Evaluste | Dimper QL OAEHE- - oo~ - B
the same height as the | | % ||| & & »
bottom of the tube. This| ||[(F )
is 0, because after you | | @ Partt (Defaul<és Machined:) =34 =18 =1g
have clicked on Exit LA] Annatations & Ngp Ao ‘ 1
Sketch, as in step 4| [ ® %@ cxis - &
hi il b I §: Material <not specified >
e_veryt In_g Wi e a % Front Plane
I'Ight again. & Top Plane
. ¥ Right Pl
3 Change the width to <§ o
) . Figin
40mm’. g Weldment
. e , B sketchi
4 Click on ‘Exit Sketch'. 8 structural Membert
% Planel
I sketchil
E Structural Member 1
= E‘: Structural Member2
Q Planez 7
B sketchiz ﬂ
|
16 INOW, \t/)ve \C/:vli_llkcreat?N tlf:je |ﬁ||’t% || ﬂ}".l % Partl (Defa,ult::AsMachined:s)
ast tube. Click on ‘Weld- | |z ctura ; e
ments’ in thg Command- ¢ e
Manager again and after|| % 27
that on ‘Structural Mem-| | ™es %
ber'. Selections #
Use the same settings for ita”da'd’ -
150
the tube. You do not have —
to change any of them e =
rectanguartube ]
1 Select the diagonal line. e -
2 Click on OK. 804032 4]
Path segrents;
Line3@sketchl
]
4
a
| Settings # |
| { N ¥ SIS S 1 P |
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17 | Open the sketch of the||@fsolidWorks d O0-B-H-%-9-88-s. . (L~ Soldwarks Search
tube to alter the dimen- FE | & N-O-N- ?_*'.5 O e
sions: Exit Smart - Trim  Convert 3" oom Display/D
. . Sketch | Dimension 0- 9 T @. T A Entities  Entities ;ﬁits === Linear Sketch Pattern T Relatio
1 The radius of the tube is s 5 & - o* . . & Move Entities - -
set to ‘3mm’. :-atui jeti|fldments | Evaluate | DimXpert | 3 O NS W (- (F- 60 - B -
2 The thickness must be | || R & & >
set to ‘2mm’. (¥ )
. . , ﬁ Partl {Default<As Machined =) 4
3 The height is ‘40mm’. [i] Annotations T N m%%ﬁ.
e , B cut listg2) Ko Lot 1y S xl\\z )
4 The width is 20mm". §= Material <not specified> ‘_S]\\ ?“ 7
5 Click on ‘Exit Sketch'. O Rt ] 2 N7 gy
%> Top Flane @3 S i B S
%> Right Plane Sd e T
L Crigin o
[ weldment Ko )qlkl g HNgg N28 N ¥
B Sketehi =B
= Structural Member 1 40 =n
& Plane1 2 = =
[ Sketchil
@ Structural Member 1
=-[j@) structural Member2 2 3
% Planez 7
[ clarhio l
18 Save this file as:
base.SLDPRT.
19 | Click on ‘Weldments’ in the | | GfiSelidWorks » D -l - & -9 - B E - 6. (v Solidworks Search
CommandManager and B eice B e cat o
. an o 0
next on ‘Trim/Extend’. er ' @ | ¥ ; e
30 : Structural | Trim/Extend | Extruded @ Gusset Hole Wizard Geometr
. . . Sketch Member /Base z
With this command we will 25 FiletBead | @] Chamfer 2
make sure that the tubes | [[FEiEs [ SISE] weldments i QAS M@ D e - B~
will fit together (and do not RIEIEEE >
intersect each other any 1
more)' BEL povce fRaFandk 2 Ac Machinad <) /a\
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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 looks
OK, click on OK.

Skructural Member3

Trimming Boundary
OFl
(%) Bodies

anar face

Preview

[Z]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.

% assteun-basis (Defaulk<as M.,

»)

ies to be Trimmed

Structural Member2

() Planar face
(3) Bodies

Preview
Extend
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22 | To make the weldments, '-msnluwms i O-2-BH-=-9- 8 E - s.. O~ soidworks search
click on ‘Weldments’ in the s ” Endcap (@ Bxtruded cut o
CommandManager and | P : | = |- ; Reference

i , 30 ldmer |Structura| TrimfExtend  Extruded | [[] Gusset |ﬁ‘ Hole Wizard |Geometr
next on ‘Fillet Bead'. Sketch Member Boss/Base :
b, FiletBead | @] Chamfer =
5 W @B F- 6o - S
23 | Set the following items: eI
1 Set the weld dimension | | ESEEATEET G
to ‘3mm’.

2 Check the option ‘Tan-
gent propagation’: this (Fulllength [x]
will make sure the weld E S
is made around the tube. i | 3.00mm * 1

[#]T. £ £

3 Select a plane from the :c angerf it
rectangular tube. 0y I . =

4 Click in the ‘Face Set2’
area to activate it (it will e e
turn blue). L1 | Face<zx

5 Select a plane from the e e
strip. I Wirtual Edget

6 Click on OK.

24 | We will now weld the sec- AR
tion between the strip and |__ Fillet Bead
the tube. Click on ‘Fillet @ =
Bead’ in the CommandMa-
nager. Most settings will A
remain the same as in the [Fulllength [ae]
last weld we made. il ot L

<& | 3.00mm e
1. tShelectt'the top plane of T he Ao
es rlp' Face Setl:

2. Click in the ‘Face Set2’| | "3 IF6E8<1>

selection field to acti-

vate it (it will turn Face Set:

blue). D e

Select the tube. Intersecting Edges:
4 Click on OK I\I'irtual Edgel
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25 We will now make the final % Base (Defaulk<As Machined =)
weld between the diagonal | ||
tube and the round vertical 7 X
tube. We will not weld the
bottom section of this con- | | Arowside 4
nection. |Fu|| length
Fillet size:
1. ‘Uncheck the opti?n . %
Tangent propagation’. ] Tanert ropagation
2. Select the side plane Facﬂ 1
from the rectangular| | "3 IE:E::;:
tube. Fare<is
Face Setz:
3. Select the rounded N
edge from the tube. I
4. Select the top surface I L B 25 :
plane from the tube. I :
26 Rotate the model so you

see the other side of this
part.

1.

Select the rounded
edge.
Select the side plane.

Click on the ‘Face Set2’
selection field to acti-

vate it (it will turn
blue).

Select the vertical
tube.

Click on OK.

| Fillet Bead
o,

|Fu|| length E

Fillet size:

e
Wy | 3.00mm |I3
|:| Tangent propagation
Face Setl:
g Fare<l= @
Face=<z> D
Fare<3s [

Face Setz:

Intersecting Edges:
Yirtual Edgel
Yirtual Edgez =
Wirbial Frines EI
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27 We can also hide the origi-

nal sketch that we used

before.

1 Click on the first
sketch in the Featu-
reManager.

2 Select Hide
pop-up menu.

in the

Yl YE TS

Q‘% Base (Default<as Machined=)
EI Annokations
EZ, Cut list(s)
3= Material <not specified:
%% Front Plane

Structuwsl
Structural Me

Structural Member3

)ﬂ:l TrimExtendl
)E:l Trim/Extendz
[ Fillet Bzad1 ”
[ Fillet Beadz g
[, Fillet Beads

1

CommandManager and se-
lect ‘Circular Pattern’. You
may have to open the ex-
tended menu first.

28 One of the supports of the @smmwmka X O--EH-2-9- 8 E - s. Q- sddworks search
prOdUCt, IS now r_eady and a " =3 End Cap Extruded Cut ‘@T
we will copy it twice e @ ¥ . Reference

. 3D : - Structural Trim/Extend Extruded @ Gusset Hole Wizard il
around the vertical tube.|| sketh Member Boss/Base T @ — ‘
. . e [t amirer -
We will use the centerline e etaments [TEERETE
Features ‘elaments valuate m)(pat
from the tube to do so, but %:: ¥ W@
first we have to show it. Ry el SR » 1
. . (T y
1 Click on Hide/Show % Base (Default<as Machined =)
Items. ez} ril Annotations
2 Set th ti T = B cut list(s)
€ € opuon fempo- §E Material <nat specified:=
rary AXxes. {% Front Plane
% Top Plane
%} Right Plane
I_. Qrigin
gWeldment
K= Sketchi T
o F@ skeviekiwal Marnkbert \ =
29 Click on ‘Features’ in the

@smmwms & O-2-H-&-9- 8 E - s-.

J,%‘v SolidWorks Search

01-6 Revolved Boss/Base _ Lj.j Revolved Cut @ ggg @ Rib |£ﬂ Wrap
Extruded 'Lg Swept Boss/Base Extruded Hole [[@ Sweptcut s Fl,'ént':;:j @ Draft IS Dome ré
BossBase - Cut Wizard —. ’

B Lofted Boss/Base Lofted Cut =, i E Shell @, Mirror

] 33 | Linear Patkern
| @5’ iCircuIar Patkern

LAF
| @ [ Mirror

| m Curve Driven Patt 3

; 4% | Sketch Driven Pattern
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30 | Set the next items in the | | @ (T ®
PropertyManager: i Circular Pattern
1 Click in the selection| |«
area of the ‘Axis’ pat- | |[parameters |
term. G
2 Select the centerline [*%, [ 360.00deqg 5
from the vertical tube o =
as a rotation axis. R “ [
. |
3 Set the number of items e 2 3
in the pattern to ‘3'. Features to Pattern A
4 Open the menu ‘Bodies "
to Pattern’.
| Faces to Pattern ¥ | :
| Bodies to Pattern
| Instances to Skip ¥ |
31 | Select all of the parts that | | & |7 |I® | & |l 2%
you want to rotate: ._Circular Pattern ;
1 The rectangular tube. o,
2 The strip. o Sl
|Q||Axis<1> |
3 The weldment between ||| ~— — -
the strip and the tube. [A [3s0.00deg |~
s =
4 The weldment between || % ° |
the Strip and the di- [#]Equal spacing
agonal tube. =
| Features to Pattern: v
5 The weldment between i . vi
the vertical and diagon-| |~ e
al tube. ‘Bodies to Pattern E3
6 When all parts are se- =g A ] :
lected, click on OK. Fillet Bead1 ™
| Instances to Skip ¥
| Dptions A
| L s |
32 | Finally, we have to create a | | % |7 |2 & & »
hole in the support. (T )
. , % Base (Default<as Machined:)
1 Select ‘Front Plane’ in | | Fr ions

the FeatureManager. =5 ;ut e o @ 1
. . = Material
2 Click on Normal To in % Frant Plrie 2
the pop-up menu. % Top Flane 1
Q Right Plane
I_. Origin
g ‘ieldment

I Sketchi

o Fm Shvickiwal Mamber
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33 Make a sketch as in the il-
lustration on the right.
Draw a circle and put the i !
midpoint on the centerline
of the tube.
Set the two dimensions as
shown.
34 | Make an Extruded Cut from J_“ﬁ ||% & @] BB Base (Default<as Machined=)
the sketch. Set the follow- | (iG]
ing items in the Property-
Manager:
1 Set the option ‘Through [Sketch Plane vl
All' in the ‘Directionl’
field (through the entire | ||| Pirection 1
model). I" | Through al * 1
2 Activate menu ‘Direc-| || 7 I
tion2’ also, because the
hole has to be through [IFlp side ta cut
both sides.
3 Set the depth to
‘Through All". =
4 Click on OK. [Through Al "-J- 3
(]
g T il
35 | This part is now ready. WSnlldWorks i O-2-H-2-9 - 8 E - s. Q- soldworks Search
Hide the Temporary Axes. D-g-a Revolved Boss/Base o l]:l Revolved Cut @ H- @ Rib |E:1 Wrap
Extruded \% Swept Boss/Base Extruded Hole [[@ Sweptcut et Fl-‘iar::E:rrn % Craft 8 Come
Pessibase J:l Lofted Boss/Baze Qi e . Lofted Cut - - E Shedl @ Mirror
— SR o o v m @ F-E8- §-
Yl YETI- T i p TS
! |
QE Base (Default<as Machined =) {[‘;T
[ |_£| Annatations | 2
w B cutlist(16) mrm|
§_ Material <not specified =
@ Front Plane =
FN Tom Alamn ]
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below.

36 | To hide the welding icons, | [|® |F7 IR & &l »
follow the next few steps: (w '
. . % Base {Default<As Machined=)
1. nght-cllt_:k on the map - i e
‘Annotations’ in  the o B o e (BT | Details...
FeatureManager. % . etri:|| [ || Display Annatations
. » Fronk Plar—— —
2. Uncheck the Opt|0n @ Top Pland — Show Feature Dimensions
‘Display Annotations’. % Right Plar [L| SioReieeneelbnanzons
;_’ Crigin Show Dimixpert Annotations
% ;Vkeelf:?nl Insert Annaotation View
| —
= [ v | Automatically Place into Annotation Yiews }
+ Structura —— / \\~I:
£ Structura Enable Annotation View Yisibility \ 3
37 | Save the file.
Work plan The second part will be the expandable inner tube based on the drawing

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.

Tutorial 9: Axle Support

18



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.

D&0

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.

|Skekch Plane [ae]

Direction 1 R
| A |Bllnd

g I
o | 300.00mm
o

atiire R

| ©ne-Direction : » |

71 | 3.00mm

[Jcap ends

Ei'% Partl

| PP

40

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

@iselidWorks i O-

l-=-9- 8 E- e

{%‘v Solidworks Search

Boss Base

Ty Part1

[+ [A] Annatations

D'{-a Revalved Boss/Base ) Revolved Cut @ ggg @ Rib |I"=:i Wrap

Extruded @ Swept Boss/Base Extruded Hole Swept Cut o FI,';T:;F” % Draft B Dome

5 Lofted Boss/Base Qi Vit Lofted Cut - E Shell Mirror

IFeatures]Sheti::h | Weldments | Evaluate | DimXpert | -{-iﬁﬁm@vj"@!;ﬂavlﬁv
T T — T el
S EikleE » PN
T | 1980

&)
3= Material <not specified:> [_| @l 2

% Front Plane

%2 Top Plane
#> Rinkk Plana

©|%l

B

Tutorial 9: Axle Support

19



41 | Select the ‘Front Plane’ to| |% [c7| 2] & & »
make a sketch on it and| |(F
make sure you have a clear | | Partt
view of it. # [ A] Annotatio
$= Materi
9
<5 Top Plane \
2 Right Plane 1
I_. Origin
+ @ 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.
N
43 | Make an Extruded Cut from | || 7 [2] & | & B9 part1
this sketch. Set the follow- | | [E)EEEES 2
ing items in the Property-
Manager: V.
1 Select the  depth: - B \
‘Through All". & \__—
_ o Direction 1 & '
2 Activate the ‘Direction2’ |)'_| Mhoughal | 1 |
menu. = —4! |
A I !
3 Set depth ‘Through All'. - B N4
4 Click on OK. B [1Flip side ko cut :
™ %
tion 2 i |
!_Ihzeu_ng'-i 3 |
N ‘ | :
44 | Click on ‘Linear Pattern’ in| [ selidworks ﬂ O-2-H-2-9- 8 B - r. idworksseanh

the CommandManager.

With this feature we will
copy the hole several
times.

D?a Revolved Boss/Baze
Extruded & Swept Boss/Base
Boss/Base

L\ Lofted Boss/Base

l-if] Revolved Cut @ ggg

o Rib

|I’g_1 Wrap

o ud
Extruded Hole Swept Cut et Fl-‘lamtt:rrn @ Craft 8 Diome
Cut  Wizard — ok
Lofted Cut - E Shell Mirror

Features | Sketch | Weldments | Evaluate | Dimipert |

e e 3 o0 - B-
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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.

(2]

& | 35.00mm *
. :
o * 3

Axis<l |

Direction 2 S

(=] |
¥

o

[IPattern seed anly

Features to Pattern S

# Extrudel

| Fares bn Patbern L

Py

ZE @ Extrude-Thinl
H

% Partl
B Ill Annotations
;E rMaterial <nok s|
Q Front Plane
:<§ Taop Plane
% Right Plane
Qrigin ry

Extrudel

6

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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47 | To add a screw thread to | [gEiSelidWorks § Fie Edt wiew | nsert | Tosls Toabox  Photoiierks  Windon Helo S T
the hole, select the follow- B Y g

h : > - @ - | Boss/Base » &
ing items in the pull-down | | skech Smartl o cut 3
menu: Dimension T e T - % i
- . . @ By * Features
Pattern|Mirrar 4
- Features | Sketch | Weldmentz | Evaluats s "
1. Open the pull-down || K P | e O REB-P-be--H-
menu. < G
Y A e 2
2. Click on ‘Insert’. L v Pt »
W Partt . ¢
3. ‘Annotations’. - [A] Annctations : ,
. ;E Material <not specified = el Relerence Goomethy
4. ‘Cosmetic Thread'. < Front Plane ey i
% T?phPIaIne | Weldments L4 ®
y R|g .t Plane ol i
L, Crrigin
=] @ Extrude-Thinl % | part. ..
[ @ Extrudet =
828 Lpatterni
+ Extrudez E Sketch
&5 |30 Sketch
|
DF{DWGE, I
4 =
_:J | Annatations 4 A Moke...
3 & Design Table... =
| Object, ., vr Surface Finish Symbal. ..
@ Hvperlink. .. /7 | weld Symbal..,

Customize Menu
}-@ | Datum Feature Symbal,
. )@ Diatum Target. .. ‘

-U- Cosmetic Thread. .,

| Geometric Tolerance. .. 4 ?
2

ezl

48 | Select the edges of the| || S(7 [1B] 4|
holes in which you want to | |[i

put the thread. . oS
3. Set the depth to iﬁﬁ& SetEi}!T:_.gs'

‘Through’. :Q) .E.cige<.1>

% Partl

. Edge<2:>

4. Set the diameter to ‘6'.
Click on OK. [ Through
@ | &.00mm

?_Thread Callout

49 Hide the Temporary Axes
again and save the model
as: pipe.SLDPRT

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.

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.

2. 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.
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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

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

_E.
LN
I
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.

@80IidWork3 ' D - L,‘? - - @ - ! |E| v 5. '%‘SDIidWorksSearch

E - O \ - @ - I'\J - af @ ﬁ}. Mirror Entities
Exit Smart Trim  Convert ooo Display /D
Sketch | Dimension 0- F} T @ T &% Entiies Entities ;ﬁeets === I Sketch Pattern M Relatio
= - & :\I - - - Y #ove Entities - -
Features | Sketch | Weldments | Evaluate | DimXpert | 3, G N B (P b - B
S ARl EA = @ partz 50
&' Properties -
30 12.50
& = |L-E ' '
Selected Entities B !
Linel - | -
Linez E | < 1
Line3 L | | =1 I
Line4 .
: - |
(v - e
Options A 8_
For construction ™ = J
r ) ] Ji
» 15 |

Tutorial 9: Axle Support

24



55 | Make an Extruded | |[@ |7 (2] @ &) = parz
Boss/Base from this | | [T

sketch. Set the following

_ o, G
features in the Property- ’ N

Manager:

|Sketch Planz [v]

1. Select ‘Mid Plane’ for
‘Directionl’. Direction 1 2|

2. Set the length to ‘65'.

v
3. Click on OK. I T
& | 65.00mm * 2 %

J— g T
[l )
M Thin Eackoea | :]
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 | [gflselidWorks i O-F-H-%-9- 8 E - s.. Q-soldworks Search

Front Plane. E Fod NG BE im| L\ Mirror Entities
Draw a rectangle first, as || |aos| oot B0 - @ - A 07 P ofer 28 lnear SketchPatiem ¢ DS
shown in the drawing on : o * e v o : -
the right. The left top cor- a Evaliate | DimXpert | D N ot : "
- o QANME-D-oo- - B~
ner is at the origin. -
B partz

Rectangle Type

2.
=] ‘

==

Parameters A x
= ]

»

1

&g 3
é??.@?, ¥ =303
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rd | Sy
sl &
L
I B o 8
20 1
P

57 | 1. Open the pull-down | | gfiSelidWorks & Fie Edit View insert | Jools | Toobox  PhataWerks  Window  Help | «
-l
menus ? & N\~ -bJ R 2 L
2. Click on: ‘Tools'. Siatch | Dmeagon | 1~ R - @ - A e - Solidworks Explorer... ki patiery < | DSDEVIDe
‘ ’ = B o -, Drivestorkskpress, .. . B
Sketch Tools'. :\I - (v} | DFM¥press... -
Features | Sketch | Weldments | Evaluate | DimXpe o B
4. Joq Line’ ——— By | cosmoskpress. . (- 6o~ - & -
: 9 ) Ry E S A £5: | COSMOSFlxpress...
'
(L
; .
fS Partz 3 '
+ [A] Annotations \ Skekch Entities 4
;E Material <not specified = Sketch Tools > :\I Fillt. ..
%:ron;lPlane Sketch Settings P TN | Charfer...
\<>~ _°'°h alne Blocks ¥ = | Offset Entities. ..
" ng_ _t Plane Spling Tools L4 Convert Entities
l_. Crigin
5 @Extrudel Dirnensions L4 @; Interseckion Curve
X Relations L4l
B (- sketchz
JB | Measure... ﬁf Trim 4
E Mass Properties. .. _:- Extend
|_Q Section Properties, .. / Split Entiti
[s] | Check... JL | Jog Line
= IZE Conskruckion Geometry
r Z Equations. .. O | Make Path
4
58 Draw a smaller rectangle
as shown. ‘
The first point of the small
rectangle should be on the
vertical line of the large
rectangle.
. e =
The small rectangle will * 1
now be removed from the
big one. I I
59 | Set the dimensions as
shown with Smart Dimen-
sion.
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60 We will now make the '@sﬂlidWDIRS i D - L% - ﬁ hd r@ - m - l El v '{l\'SoIidWorks Search
slfophed r?nd at the bottom S @ B3 B =] A\ Mirror Entities
of the shape. O-9-@ A Jm Mot ofe 12 lnew skethpatiem  +| 20
1. Click on the arrow next - == e + = S g ;
to ‘Sketch Fillet'. Fealies | sketon [TWER ) | Sietch Filet ' @ R M (@ (P - - B
2. Click on ‘Sketch Cham- | || @ [FT IR ] & i) ) == henfer 7
fer'. (¥ ) / |
ﬁ Daovk>
61 | 1. Set the distance for the | || (T || & | &) 2§ partz
chamfer to ‘3mm’ in sketch Chamfer ?
the PropertyManager. 7 ®
)
2. Click on the corner ﬁanﬂmters A
point at the rlght bot- () Angle-distance
tom side. (%) Distance-distance l
. == W,
3. Click on OK. [MEqud datance. T .\/:' I
1 | 3.00mm i]] 20 Jl'
\ 1 I Sy w w 8
= VG
- ™ R
1 246.50
62 | The sketch is now ready, | [gfisolidWorks i O-2-H-2-9-. 8 & - s.. (-~ soidworks Search
and we will make a rota- T =
o @ — |6 Revolved B Revolved Cut Rib
tion shape from it. Click on o s D?S'Base | e EWE_ ! ¢ Line @ '
. Extruded = g5 /Base Extruded Hole = Swept Cut e At
‘Features’ in the Com- || sosspase . PR 2 cut ard =
mandManager and next on T T TR —— : —_—
‘Revolved Boss/Base’. Fj“‘f * B aam@ F - B8
©FlE] Pl >
i /0
63 | 1. Select the rotation axis | || |7 ||B | & |l =@ parz
first. This is the left = Reyolye ?
vertical line in the P
sketch.
Revdly eters A
2. Click on OK. ., |Linez | 1
|§| |One—Direction M _ ,-- - ,\>4| I
A = 1
[* |[a60.00deq = 20 L
[#]Merge result I e e © 8
| [] Thin Feature ¥ | ’ X
» 1 /'l
| Selected Contours ¥ | X
ﬂ 26,50

Tutorial 9: Axle Support

27



64 | In the sloped surface we| |® |72 & |@E] »
will make countersink holes | ||(F
with the Hole Wizard. 6%, Part2 & e =
. Annotations = & (1] .
Click on the surface of the 8= Material <not specified> RE & QL&
model and use the Normal % Front Plane
To command to get a good @ Top Plane 2
view at this plane. S Right Plare
I_. Origin
5} Extrudel 1
&Fa Revalvel /.—'-"—-_"\\
L
65 Draw a horizontal and a
vertical centerline on the
plane. #~
Make sure to use the cen- |
ter of the borderlines to A — __'i" — #
begin and end the center- ,
lines. | 7.
//_‘\
66 1 Click on Point in the 'Wnlidwnl’ks i E] - L,‘i} - ﬁ = @ - M) - l wS, '{.L‘SolidWorksSearch
CommandManager. Bl o \-G-nN-5 2k [ T T——
2 Set a point somewhere | | |q, Diil‘ﬁéim O-2-0- A5 S Ofet B Lnear Sietcnpatiem o
. Entities ..
on the horizontal cen- - - = : ¥ Move Entities o =
;ergwien, as shown in the e sketch [ Weldments | Giale | DimXpert | S W (@B P b - B
9 I%Iﬁll_ll-ﬂ_l > 1
Push the <Esc> key to end | ||(F )
the Point command. B partz J
+|A| Annotations v i
3= Material <nat specified> ‘ !
Q Front Plane F—— e mmlew 1
\<§ Top Plane Bl %K *.l =
% Right Plane ¥ |
I_. Origin -
[+ Extrudel
@6?-'6 Fevolvel o
B () Sketcha i 7 /.-—'—"-.\\ '
67 | Select the point and the 'WﬂllﬂWnrks i e T e e

vertical centerline (use the

ﬂf @ ﬂ |£_|. Mirror Entities

<CtrI> key to select more i snart il T R | DisplayE
than one element) Sketch Dimrgraléion | D '{:} @ A' EnEiIEIDES EDI'II;VhEErS Enfﬁzts EF= Linear Sketch ISRDEEgtIC
= = R = = g Move Entities b =
Click on ‘Mirror Entities’ in | [TFeaiures | sketch [[Weliments | Evaliaie | Dimkpert | S W@ (P - - B
the CommandManager. e B
¢ Y ERAEA .
The point will be mirrored B Properties
zc;nttgﬁingther side of the| | 1 »
’ ‘selected Entities x \ ! ¢
Lime? -‘,’ ----- — ———- — ?f
Pointz0 - |
i
Fuickina Balabinne fren| /‘J_\_\\
28
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68 1. Use Smart Dimension
to set a dimension of
‘40mm’ between the

Bl solidWorks :J O-2-H-&=-9- 8 - 5., \L = solidiarks Search
. D \N-O-n-5 % [ 5 L\ Mirror Entities

Tri C t mom Display,/C
e 020 & ol S pf B s - 2L
o +] T = = o ove es - -
2. Close the sketch with | [[Feaiires | sketch [ Welimenis | cvalisis | Divipert | —— - - :
A @ W - (G~ G~ - B~
‘Exit Sketch’. e e AN | @ j " E
erBPlwl >
(7 )
B Partz 1
[+ |£| Annotations o
3= Material <not specified:> ) !
% Front Plane _/__i____;f“ [-—-Eli—-— 5
:<§ Top Plane & Ey 1
Q Right Plane |
;_, Origin -
1+ @ Extrudel
' 2 e R
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
the CommandManager and
set following items:

1. Choose Counterbore as
the ‘Hole Type'.

2. ‘Standard’ is ‘ISO'.

3. ‘Type’ is ‘Hex Socket
Head ISO 4762'.

4. 'Size’is ‘M8,
The depth is ‘Through
All'.

6. Click on the second
tab: ‘Positions’.

J&“ §IE||¥"§| % Partz
\0_Hole Specification 2

o K 6
[T Type M

Hole Type ]

o

2 Lo

s

150 *

Type:

|Hex Socket Head 150 4762 *

q
Hole Specifications 2 1
Size:

ma

Standard:

Fits

|Norma|

[ shaws custam sizing

End Condition A
|T,(| _Through all
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&

CEORE For M& Hex Socket

3 T [
| Faces to Mirror ¥
| Bodies to Mirror ¥
Options A

Camrnakbeo Dabbarm

70 | Next, click on the two| |/ |cT || % |l 2% partz
points from the sketch to
make the holes.

Click on OK.
; , |
Hole Position{s)
Use the dimensions and other
sketch tools to position the hole
centers),
Click on the 'Type' tab to define
the hole specification and size.

71 | Select the holes you have | |gEglselidWorks i O~F-H-=%-9- B E - e.. L~ soidworks Search
Just made in the Feature- D#O Revolved Boss/Base e [P Revolved Cut & @ Rib |E:1 Wrap
Manager and select the = = Filet Linear
i s Extruded (5 SweptBoss/Base Extruded Hole Swept Cut Pt ﬁ Draft IS Dome
Right Plane (use the Boss/Base Cut  Wizard —
<Ctrl> key) .Jj Lofted Boss/Base Lofted Cut - o E Shell @ Mirror

' IFeatu [ Skeich | Weldments | Evaliate | Dimkpert - == B
Click on ‘Mirror’ in the fl = E l | ARNAE- T ‘U'f =
- 2
CommandManager. |:‘$ [V EA) 7. 3
Wy part2 74
1+ A | Annatations "
i+ |_‘£_| Equations -,Z'I-
3= Material <nat specified: o !
% Front Plane iR
%> Top Plane o
% R'igHtF‘}ana¢ o) \
;_, Origing — II =
[ @ Extrudel l'l.
[+ s::a Revolvel I__,': e
" sketch3 i 75 N
# [@ CBORE for M8 Hex Socket He: , X
!)3
1 - x
|

72 | Everything is already set in | | S| T [ ] & & 2% part

the PropertyManager.

Click on OK.
Mi /Plane A
|;1 [Right Flane ]
Features to Mirror R
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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.

74 | Open a new part and make 50
the sketch as shown on the 20
Front Plane.
_ | e =

The structure of this part is |

the same as the one from|

the last part (Steps 51 to | I '

54). — I &

< 0
First, draw the vertical cen- o
terline from the origin. '

Next, draw a horizontal line
with a length of about

T ;0 12.50
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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. X{# -
| = HI
|
= —Ez o r&
I.Q
o
| 30 [12.50
76 | Next make an extrusion. | & | |24 || =8 part3
Use the option ‘Mid Plane’ W
as you did before with the | | @& &
support and set the length | ([ram 2
to ‘65 mm’., Skekch Plane v [
— i
Direction 1 A |
IMid Plane * 1
1
o | &5.00mm * 2
™
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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78 | Open a new part and make 110
a sketch on the Front Plane |
as shown on the right. %)74 , — |
o
La
oo |
79 | Make a Revolved | ([ (B4 ] = parte
Boss/Base from the sketch. | ||[E:rm 2
Select the upper horizontal <
line in the sketch to be
used as a rotation axis. RevolveFarsmeters A
™, [Lines |
|§| |One—Directi0n [v]
[ [3e0.00deg {:}
| [ Thin Feature ¥ |
| Selected Contours ¥ |
80 | We will chamfer a number | & |7 |12 | & &) =S partg
of corners. Click on ‘Cham- | | <
fer in the CommandMa- ¢ =
nager.
) ] Chamfer Parameters
Set the dimension of the| | Fdge<i>
slope to “4mm’. [Edge<z>
;E'dge{S:s

Select the three edges (do
NOT select planes!) as
shown on the right.

Click on OK.

(%) Angle distance
() Distance distance

[IFlip direction

wi | 4.00mm

[, | 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 | ||| |12 | & | & D parts
this sketch. | [Extrude’ ?
Select the option ‘Through J*&r |
All" in the PropertyManager | || [erom ; PY
to set both directions. [ketch Plane vl

Direction 1 g
|7,| Through &l } 1
1
[ Flip side ko cut
fDirection 2 . E
|Thr0ughnll - 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.

S EEE B -~
(7 )
Ty Parts

[+ Eﬂ Annotations
3= Material <not specified:>
% Front Plane
% Top Plane
: \<§ Right Plane
I_. Origin
- & Revalvel
i @ Chamferl

) @ Extrudel

Fece<i>arer... [ [

e Revolvel

@Body

=)=

X
R
X

%Part‘i
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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 = parts
materials.
You will find this under
‘Metal > Machined'. G
Click on OK. @ R
i
| Remave Textures |
" Texture Selection _
|SUIidW0rks Texbures M =
. (= Machined [:!
1 Lo Castl 3
o Castz &)
Kl 1
- Knurl
: Meshﬂ‘l
|Knur| 1 k]
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.
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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.

EERA

Message ¥|

Part/Assembly to Insert &

Open documents:

% Base
5

% Pipe
% Suppark

Browse, .,

| Thumbnail Preview ¥ |

Options g

Start command when
ki —— Y )

[

87

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

B[R = 2
(T~ y)
@ Assemz (Default<Default_Displas
1+ |_£| Annotations
% Front Plane
Q Top Plane
%% Right Plane
;_, OIrigin

() % (F) Base =13 (Default=as Mac
[+ % (-) Insert=1>
8y () Pin<t =

1+ % (-) Pipe<l=
e‘g-% (-) Support<1l=

@ml Makes

lasaf

( O0CCOO0C O
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88 First, make a ‘Concentric’ @ AssemZ (Default<Default_Di..,
mate between the outside
of the tube and the inside 9
of the axle support base. 2
Face<1 =@Base-1
Face<2>@Pipe-1
l§| Parallel
|£| Perpendicular
[El Tangenk 3
@Concentric ’ﬂ
(B 11 ok
89 | Select the hole in the base | | @| T |2 | &) B Assemt (Dffaulk<Defaul_Di...
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 A
@. Face<1>@Pipe-1
[@l Fare«2>@Base-1
—— —
_g‘: Coincident
l§| Parallel
|£| Perpendicular
[El Targenk =
@Concentric :
@l .
90 | Select the plane on the in- | || @[T |12 | & & BB Assem1 (Defauk<Default ..
side of the hole in the base | |[&§ ic3 o

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

Face<1>@Pin-1

|.§| Face<2>@Base-1

[\T| Parallel

@| Perpendicular
@] Tangent
@ Concentric

(=

Tutorial 9: Axle Support




91 Select the plane of the pin [ - Assen (Defaul <Default_Di...
and the outside surface of Tangent1
the base tube as shown on| || -
) o 5}
the right. These two must * 3
only touch each other so ||| mates | & anslysis |
the mate must be set to
‘Tangent'. e '
Base-1
DPin-1
A Coineident
\\ Parallel
L pPerpendicular
Tangent E
92 The next mate is the mate BB fscem
between the cylindrical
plane of the support and
the inside of the inner
tube. This mate will be
‘Concentric’ again. IS
@. Face<1>@Pipe-1
[% Face=Z=@5upport-1
A Coincident 2
[ElParalIeI
El Perpendicular
@] Tangent
':’_l 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'.

& PFace<1>@Pipe-t
[% Fare =2 =@ 5upport-1
Po—— =

Coincident
[§| Parallel

s | Perpendicular
3\ Tangent

(;:J Concentric

Lock,

-
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94 | Finally, the insert must be | || T |2 | &) = BB Assemi (Default <
pUt in its pOSItIOﬂ. Coincident?
Select the front plane of | | Wi gy 3
the support block first and & vates 2P e
after that the front plane of = 2
the insert. Make these Mate Selections
planes ‘Coincident’. &3 W Face<t>@5upport-1
@ Face<2=@Insert-1
@Cnincident
@Parallel
EJ Perpendicular
@\ Tangent =
95 | The next mate will be be-| | |rT ||
tween the sides of both Coincident3
parts. Make these ‘Coinci- 7 5
dent’ too. 2
% Makes 7
@ Face<1x@Insert-1
@ Fare <2 =@ 5upport-1
@Coincident
\T Parallel
EJ Perpendicular
é\ Tangent
96 | The final mate is between | || T
the bottom of the insert Coincidentd
and the top of the support @ 9
block. 2
% Mates ;
@ Face -1 =@5upport-1
@ Face <2 »@Insert-1
@Coincident
@Parallel
EJ Perpendicular
é\ Tangenk
'E-:r' Zoncentric
|ﬁ| Lok,
97 Save the assembly as

Axle_stand.SLDASM.
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98 | We have to make a couple | | g |72 | | »

of tapped holes in the in-| [(F~ )

sert, and the holes have to @Axle_stand {Default <Default_Dis

be aligned with the holes (A] Annotations

in the support block. We O Rk

. . . & Top Plane

will do this by changing the > Right Plane

part ‘In Context’. L, origin

Click at a random point on %Efg ?:::rf::fDEFamt{ns =

the insert and select Edit % (-] Pin<1 >

Part (second icon) to % Pipeslz

change the part. % () Support<1>

([ rates

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.

B2 »
T -
@ fxle_stand (Default<Default_Dis
= l:&__l Annokations
%y Front Flane
{% Top Plane
< Right Plane
- I_. Crigin
=] % (F) Base <1 (Default<As Mac
= ’5‘ (=) Inserk<1=
+ @ Mates in Asseml
(£ :&j Annotations
§E Material <nat specified:=
% Front Plane

%} Top Plane

¥ Diakk Dlana

& 1o B 2
HE
REEL G-

¥
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100 | Click on ‘Features’ in the J_[|@||§%||@| - axle_stand (Default<Default...
CommandManager and | || ior

then on ‘Hole Wizard'. Use
the following settings:

1. Select Tap' as the | 17"
‘Hole Type'. Hole Type
2. ‘Standard’ is ‘ISO’. ‘ ﬁi

3. ‘Type’ is ‘Bottoming .
Tapped Hole'. ’L@*’ @|

Standard:
150

4. 'Size’is ‘M8'.

Depth is '20mm’. e

5. '
6. Click on the tab ‘Posi- | | | Bottoming Tapped iole ﬁ 3

tions’. Hole Specifications o

Notice that one hole is al-| || =

ready positioned at the ex- | || |ms 4

act spot where you have [ 5how custom sizing

selected the plane. We will —

delete this later. e el "
| | [Bing v
%43 | z0.00mm «@
Thread:

101 | 1,2 Click on the midpoints |@I|% ||@| @ Axle_stand (Default <Default., .,

of the existing holes to
align the tapped holes
at exactly the same
position.

Push the <Esc> key. Hole Position(s) o
Use the dimensions and other

4. Select the midpoint sketch tools to position the hale
. . 1 i
from the first hole (this | ||| <™
_ Click on the "Type' tab to define
was set by the_ soft 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 | | il solidworks :J O-2-B-2-9- 8 - L.. QL+ 5cidworks Search
necessary actions.

B & N-@-p-E 2 T
Click on ‘Edit Component’ Edit No & Change Transparency gkt Diriglj;iton - 9 - @ = & iy EID_I';:
: Component | External —_
in the CommandManager eferéqzes (M Assembly Transparency = - & - o ; =
(you actually switch it off ch [ Weldments | Evaluate | DimXpert | @ o Rt p B
=, & - =] - -

now) and you will return to | ([, = =\, .
the ‘normal’ assembly. |($ 7% ] »‘_
ﬁ fxle_stand (Default<Default | D|s/

I+ nnoacacions
ﬁ Annakati
25 Eeank Dlana
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103 | Click on the insert again. | | @ |72 | & »
Select the Open Part icon| |[(F~ )

(first iCOﬂ). The pal’t is now E axle_stand (Default<Default_Dis
open. Annotations
%> Front Flane
Q Top Plane
%% Right Plane
I_. Origin
% (F) Base =1 (Default<4s Mac
= “ (-) Insert=l>-=
Mates in Asseml
Annotations
3= Material <nok specified>
%5 Frant Plane

R - -

B e 18 S B 0T
W @
REE LG

4

104 | Notice that the holes you | |@fiselidWorks i O-2-FA-%-“ - B8 & - 1. Q-solidworks Search

have just made in the as-

= &8 Revolved Boss/Base va; () Revolved cut 1] o Rb (& wrap
.. . o+ . 08 &L
:ﬁmblyt are also visible in Extruded \% Swept Boss/Base Extruded Hole E Swept Cut Filet Pl';:':::r:_l @ Draft B Dome |
. = izard — o .
€ part now Hosiiee )_1 Lofted Boss/Base st e O] Lofted Cut % = E Shell Mirror |
i Featu Skefch | Weldments | Evaluate E— = ; =
1. Eelict t'\r/lle holes |?tth_e | res | [ | NN e aSWE F-60- B
caturemanager (it 5| g (gl I >
the last feature in the | | N 3
IISt)- % Insert -=
2. Also select the Right || A Ametsters
) , g -§E Material <not specified>
Plane’. Use the <Ctrl> & Front Plane
key to select both %5 Top Plane
items simultaneously. @ RigﬁtP‘éﬂE@ 2
;., Qrigin
3. Click on ‘Mirror’ in the | | & [& Extrudet
CommandManager. @ chamfert
+ [ M8 Tapped Halel -=
105 | All settings are already | || |2 ] & | & B9 mmsert->
present in the PropertyMa-
nager. o
Click on OK. MiririefPlane A
ﬁl |Right Plane |
Features to Mirror A
ﬂ? & Tapped Holel
| Faces to Mirror ¥ |
| Bodies to Mirror b1 |
I Makinnc -~ |
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106 | Return to the assembly. % |5 2 B msert
1. Push the ‘R' key on @ Insert ->
your keyboard 5 (&) Annotations
2. Click on the assembly oBi= i ot omcriosl:
Axle_stand in the pop-
up menu.
Recent Documents
S Pin.SLDPRT SR
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).

% Inserk - =

Ej--m Annotations

3= material <not specified >
----- %> Front Plane

----- {% Top Plane
..... S

----- Recent Documents

Models contained within the assembly have changed. Would you like to rebuild the assembly
now?

|

[JDon't tell me again in this session
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108 | Rotate the model so you | valuate | Office Froducts | = <mE- - Tiesign librars e
can see at least two of the FR LR
holes in the support block. -
1. Open the ‘Design Li- \ (1] o) Desion Library i
) = ? Toolbox
brary’. i+ B3 ansi Inch
2. Goto ‘Toolbox'. i#-EE Ansi Metric
L 2] ESl
3. 'ISO. i+ Il CIsC
4. ‘Bolts and Screws’. ' iz OIN
1+ B sE
5. ‘Hexagon Socket Head - B 150
Screws'. [ ﬁ Bearings
= il Bolks and Screws
6. ‘Hex Socket Head ISO , B corinsciarensst
4762'. /] i Hex Balts - Skr
Pl He Bolks and ¢
Hl Hex Balks and ¢
i |:|el>’<aig0n-50cl_<fiv
| 2]
|
6 Hezx Socket Head 150
4762 ‘
109 | Drag the screw to the as-| | ® | |2 | ke »
sembly. Release it on the| |[(7~
deeper surface in one of @ fxle_stand (Default<Default_Dis
the holes. - [A] Annctations
% Front Plane
The screw size may be & Top Plane
wrong, but this does not < Right Plane
matter. L. orighn
[#] % (F) Base <1 > (Default<as Mac
= % (-3 Insert<ls-=
I+ §| Mates in Asseml
=) I_ﬂ Annotations
3= Material <nok specified»
% Front Plane

Tutorial 9: Axle Support

44



110 | 1. Set the screw thread @|§E"@| [&3] @ fxle_stand (Default<Default. ..
‘Size’ to ‘M8 Hex Socket Head IS0 ... 7
2. Set the ‘Length’ to ||+
20mm’. po— Py
3. Click on OK, & =
After this, you can also put | || &5t Bs Fart tumber
the screw into the three | || O\t byResrition
other holes.
Drescripkion:
Properties
Size:
M8
Length:
20
Thread Length:
|’7n
111 | Finally, we need a screw'to T | Office Products | S W (@ - 60 Design Library =R
fasten the support block in- T BEBE
to the tube. = - :
. . = g Design Lib ~
1. Open the ‘Design Li- — 'i g T:z:EEX' o -

S

brary’.

Go to ‘Toolbox'.

‘1S0O'.

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

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

%

-5 ansi Inch
(- E5 Ansi Metric
3

|

=] '5':5’

5 =)

I<__I 11l

Eeatings
Bolks and Screws |

Hll Cross-recessec
Bl Hex Bolts - Sty
Bl Hex Bolts and ¢
- Hex Bolks and ¢
Bl Hewagaon Socke
gl Self Tapping St
Bl Set Screws - 5l
Bl Sek Screws - S
Hlllr Slotted Head 5
Bl sguare Meck B[EL‘{.
| (2]

"

Slotted Cheese
150 1207

»

Head
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112 | 1. Place the screw at a
random position beside
the model. Because
the hole is in a round
tube, it is not possible
to put the screw direct- Eaj
ly in the right position. (&) List by Part Humber
2. Set the size to ‘M6’ in Ol
the PropertyManager.
Descripkion:
3. The ‘Length’ must be
set to ‘10mm’. Properties
4. Click on OK. FMG
5. Push the <Esc> key on | || tength:
the keyboard to end ||,
the screw selection | || -
command.
113 | Next set a mate between | || T |2 ||
the screw and the hole: se- __Concentric1l
lect the planes as shown. @ X B

Mate Selections

Face<2=@Pipe-1

-
B PFsce<i>@otted cr
%

Standard Mates

|§| Parallel

|I| Perpendicular

| gl Tangent

@| Zoncentric
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make the insert transpa-
rent.

Open the Display Pane
menu in the FeatureMa-
nager as shown in the illu-
stration on the right (use
the double arrow icon).

114 | Finally, make a mate be-| |[@| 7 |2, | |
tween the bottom of the| |EEFFETE % [g
screw head and the outer| || — S
surface of the tube.
& BIFace<1>@Siotted Ch
|| |} [Fare<2=@Pipe-1.
}{ _ain s
S parslel
J_ Perpendicular
@Tangent X
'r:,' Concentric i
|L0c
115 | Put a screw in the other
hole as well. Use the same
method again.
116 | To clarify the model we will

@ fxle_stand (Default<Defaulk_Dis
-- Annotations
- %% Front Plane
&y Top Plane
\<§ Right Plane
: I., 2rigin
% (F) Base =1 (Default<As Mac
o TR 1 Traark o o o

OCO

117 |1 Click on the last col-
umn, behind the part

‘Insert’.

2 Click on ‘Change Trans-
parency’.

The part turns transparent
now.

A
(T~

@ fxle_stand (Default<Default_Dis
[+ [A] Annatations
%5 Frant Plane

-5 Tap Plane
E Q Right Plane

«<HOEBQO &
<

. I_. Origin 0
Lﬂ% (F) Base=1 = (Default <As Mar % B Al A O
Wy () Insert=l=-= Q@ AR A
@% (=) Pin<l> % A A LM Change Transparency
By Pipe <> B A i
Lﬂ% (-} Support<l = Q& B A Al 2
el ? (-) Socket Head Cap Screw_I % B Al Al
@? (-} Socket Head Cap Screw_T¢ % ﬂ 2l |
& ? (-} Socket Head Cap Screw ¢ % | A
B i1 sarket Head can sreew 70 SRVEEL A A
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118 | To close the Display Pane| || |7 |12 || « B EEQ &
menu, click on the double | |7~
arrow that you used before @ Axle_stand (Default<Default_Dis
to open it. i+ [ A] Annotations
%% Front Plane
Q Top Plane
Q Right Plane
I_. rigin
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.

* 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!

Tutorial 9: Axle Support

48



Tutorial 9: Axle Support

49



