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Tutorial: Bearing Puller

In this tutorial, we will build a bearing puller. This product consists of three parts. We will
learn a few new functions in this tutorial. We will also perform a simple analysis on some
of the parts.

Main Bridge

Work plan

The first part we will make is the main bridge. We will make this according to the drawing
below.

|

[ Iy N
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Make a plan! How would you handle this part? Make a plan for yourself and compare it
with the plan we have developed for this tutorial.
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Tutorial 8: Bearing Puller

1 Start SolidWorks and open a new part.
2 Set the units for the part as MMGS at the bottom right of the SolidWorks screen.

MES (metro, kilegramo, segundo)

CGS (centimetro, grame, segundo)

MMGS5 (milimetro, gramo, segundo)

IPS (pulgada, libra, segundae)

Editar unidades de documento...

MMGS

3 Select the Front Plane and make a sketch like in
the illustration on the right.
The sketch consists of four lines and three
dimensions.
Make sure the left bottom corner of the sketch is
at the origin.

4 Create an arc:

1

Click on Arc in the
CommandManager.
Click on Tangent Arc in
the PropertyManager.
Click on the right end of
the upper horizontal line.
Put the end of the arc at
about the same location as
in the drawing. The exact
spot is not relevant at this
point.

Push the <Esc> key to end
the line command.

16,00
160
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8 | |
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" 50,00%
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5 Set the dimension for
the arc you have just
drawn:

1 Click on Smart
Dimension in the
CommandManager.

2 Click on the arc.
3 Set the dimension.

4 Change the radius of
the arc to 85.

5 Click on OK.

6 Make a curved edge
between the arc and the
vertical line.

1 Click on Sketch
Fillet in the
CommandManager.

2 Change the radius to
5 mm in the
PropertyManager.

3 Click on the arc, to
the left of the vertical
line.

4 Click on the vertical
line, just below the
arc.

5 Click on OK.

7 Click on the Features

tab in the CommandManager and & £
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Operaciones | Croquis | Superficies | Chapa metdlica | Migracion de datos | Edicion directa | Calcular | Cotas MBD | Complementos de 50LIDV

16,00
¢ BR[| [@ |

2 Cota @ 5 E

q 4
Valor | Lineas indicativas | Otro —
v X B b
Estilo ~ | [ Ds@croquist ]
v T S T =
<NINGUNO> T SO,m-

N & /-O-N- # O c
Salir Cota 4 Recortar  Convertir  Equidistanciar
del er... | inteligente =T -D 3 @ T i5h | entidades entidades  entidades

- oo W -

[PH] Crear simetria de entidades
Eﬂ Simetria dinamica de entidad:

EE Matriz lineal de croquis

Operaciones | Croquis | Superficies, hapa metdlica | Migracién de datos ‘ Edicién directa | Calcular | Cotas MBD | Complemento:

» ) PiezsT (Predeterminada) ..
SER[=[e] 1
_\ Redondeo de croquis ® 16,00 3
v€&= 5 I P
Mensaje -~ = L 5
Seleccione un vértice o entidades de
croquis para redondear.
] u
8
Entidades para redondear ~ g}
' z 50,004 4
-

Parametros de redondeo ~
R =2

v

@ Saliente/Base barrido

next on Revolved Boss/Base. Eapris
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Tutorial 8: Bearing Puller

8 Next, you have to set the

P Fiezal (Predeterminado) ..

rotation axis:
olygii @
1 Click on the left «é
vertical line in the e "

Direcciéni P

sketch.
[~ Hasta profundidad especific:

2 Make .sure the rotation & oo = 2
angle in the

[ pireccién2 b

PropertyManager is T bpacueitieees >
Set tO 360 degrees (a Contornos seleccionados v
complete circle). ]

3 Click on OK.

9 The basic form is ready. We will now remove
three triangles from this body.

Select the Top Plane and create a sketch like
in the illustration on the right.

The sketch consists of two lines emanating
from the origin: one line goes straight up and
the other runs downwards at an angle of 120
degrees to the first line. Both lines cross the

outside edge of the part.
Set the dimension of 120 degrees between the
two lines.
10 Make.a parallel copy of Bl « o ¥ o [PE e
both lines. N BT D - @ - A R et [ G
. agn s 3 @ - - @ & = e
1 Click on Offset Entities — et 2 R —& i
. Operaciones | Croquis | Superficies | Chapa metélica | Migracién d o5 | Edicion directa | Calcular | G
in the [ v @ Bearing Pu\ler(yeterm‘..
CommandManager. S E R ¢[®]
. . E Equidistanciar entidades @
2 Change the distance in v
the PropertyManager oo 6 -
to 12.5 mm. o [ 2
. regar cotas
3 Make sure the option a5
H : Sgleccianarcaden
Select chain is Do €~3
Selected. DTapas en extremos
4 CIICk On One Of the tWO Geomel;:l:;:i:)nstrudlva'
lines in the sketch. [ Geometria base
Ggom_etrl'a de
You can now see a B _
preview. Both lines from ’J
the sketch are copied.

5 Ifthe lines are copied in
the wrong direction, click on Reverse in the PropertyManager.

6 Click on OK.

4 SolidWorks Vocational/Technical Tutorial


SOLIDWORKS 01
Arrow

SOLIDWORKS 01
Arrow

SOLIDWORKS 01
Arrow

SOLIDWORKS 01
Arrow

SOLIDWORKS 01
Arrow

SOLIDWORKS 01
Arrow

SOLIDWORKS 01
Arrow

SOLIDWORKS 01
Arrow

SOLIDWORKS 01
Arrow


Tutorial 8: Bearing Puller

11 Round off the corners o & /-G-N- % O c B4 cn
between the two lines. B ccioerie T 7D - O - A idades cotinaes  entiandes A si
. . L- ] - - @l- - . BE

1 Click on Sketch Fillet L -

in the

CommandManager. S E[R[¢|€]
_1 Redondeo de croquis @ 1

a% Bearing Puller (Predeterm...

Operaciones | Croquis | Superficies ‘ ﬁa metalica | Migracidn de datos | Edicién directa ‘ Calcular | Co

2 Check ‘Fo n?ake_ sure that U 4
the radius is still 5 mm <=
. . Mensaje Lo
(you Set thls n Step 7 Seleccione un vértice 0 entidades de
already, al’ld lt Should croquis para redondear.
haVe remained in Entidades para redondear A
- [Redoneoi- |
SolidWorks. L - 1
3 Clle on the corner Of Parametros de redondeo ~
both copied lines. R [0tk 2;
. Conservar esquinas
4 Click on OK. Tl

DAcotar cada redondeo

12 Next, we will make

construction lines from = b e ReA reetsith,
the first two lines we ||[E|$|®|

have drawn. — =

W .
1 Select the first line.
Entidades selecdonadas -

2 Hold the <Ctrl> key llineat
on your keyboard i
and select the second
line' Relacdiones existentes .

3 Check the option For Agregar retaciones v
construction in the S 2
PropertyManager. paw

The two line will now 3

be displayed at |

centerlines.

Tip: We have also used centerlines in other tutorials. These lines are actually auxiliary
lines. When you use a sketch to make an extrusion, for example, SolidWorks only
uses the ‘real’ lines and not the auxiliary lines.

In step 12 you have seen that you can easily change a ‘real line’ (or circle or arc)
into an auxiliary line and vice versa. For this option, the For construction box in
the PropertyManager must be checked.

13 Next, we will cut a corner from the

model. @ @ ofP° saliente/Base barrida HE;]
1 Click on the Features tab in the Bdruir @aualugén 2 Extruir
saliente/base ) del corte
CommandManager. salfefiteliase
2 Click on Extruded Cut. Operaciones | Croquis | Superficies | Chapa metalica | Migraci¢
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Tutorial 8: Bearing Puller

14 You can see a small
arrow in the model that
indicates from which side
of the sketch the material
will be removed.

1 Make sure these
arrows point outwards.
Click on it when you
need to change the
direction.

2 Click on OK.

Tip:

GO RIS &

Cortar-Extruir aa

€

Desde -~

Plano de croquis v

Direccién 1 ~

[7] [Fortodn v
~ B

[ ]

[ invertir lade a cortar

@]

Angulo de salida hatia fuera

Direccién 2 ~

[] operacién tdmina ~

‘Contornos seleccionados et

(™ B Beanng Fuller (Fregeterm., |

In most cases you will use a closed sketch for an Extruded Cut. In the case of a

circle or a square, you will only make a hole in the shape of that sketch.

In the last step, we used an open sketch to make an Extruded Cut. It is handled in
the same way except for two differences:

1 An Extruded Cut with an open sketch will always go through the entire depth of the

model (Through All). You cannot set a depth.

2 SolidWorks needs to know from which side the material has to be cut away. You must
pay attention to the little arrow, which indicates the cutting side. By the way, you can
also change this direction in a closed sketch and cut away the material from the inside
or outside of the sketch boundaries.

15 For the next feature we
need an auxiliary line that
runs through the middle of
the model. This axis exists
in the model already but is
not visible with the
standard (default) settings.

1 Click on the Hide/Show
Items icon.

2 Make sure the button
View Temporary Axes
1S set.

ih

(?-.
[

=l EE

&

1

- ¢2-0-99d

2

Ver ejes temporales
Controla la visibilidad de los gjes temporales,
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16 Next, we can copy the part
with the cut three times
around the axis.

1 Select the last feature:
Cut-Extrude1 in the
FeatureManager.

2 Click on the arrow
below Linear Pattern in
the
CommandManager.

3 Click on Circular
Pattern.

17 Select the centerline that runs
through the middle of the
model.

Change the number of copies in
the PropertyManager to 3.

Click on OK.

Extruir Revaludién =
saliente/base de & Recuprir

ofP saliente/Base barrido

saliente/o3se <21 caliente/Base por limite
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7
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[ [zs0.00° Z
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O Dw«m\‘
Operaciones y caras v
O sélidos v

Instancias para ignorar ol

Opciones v
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@

[7]

B0 Matriz circular
[F[2] Simetria
&% Matriz conducida por curve

(1] Cortar-Extruir2

2

L [ croquisz
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3
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|
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i
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e

Instancias: |3
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1
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Tip: Notice that in the three last steps we first selected the feature in the
FeatureManager and then selected the Circular Pattern command. At this point,
SolidWorks ‘understands’ that you want to use this command for the selected item
and automatically adjusts the settings in the PropertyManager.

You can also do this in the reverse order by giving the command first and then
selecting the elements in the PropertyManager.

SolidWorks does not have a preference for how you do it. You will have to find out
for yourself the approach that works best for you.

18 We will now make a
sketch on the lower
surface of the model.
Rotate the model so you
can see the bottom plane
of the part.

1 Click on the surface to
select it.

2 Click on Normal To in
the menu that appears.

SolidWorks Vocational/Technical Tutorial
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Tutorial 8: Bearing Puller

19 Draw a Centerline.

1 Put the first point right on the origin.

2 Set a second point at a random distance
directly below the origin.

20 Draw a circle and a line at the locations

indicated on the right.

The midpoint of the circle must be on top of the

centerline.

21 Make a mirrored image
of this line at the other
side of the centerline.

1 Select the line and the
centerline (hold the
<Ctrl> key).

2 Click on Mirror
Entities in the
CommandManager.

* @ Matriz lineal de o

=

Operaciones | cm\&m|mwmm|mmmm\mm%|mm|mﬁm| nplementas |

SER[®[@]

4 Simetria @
v X ~
Mensaje ~

Seleccione las entidades para crear la
simetria y una linea de croquis, una
arista lineal del modelo, un plano o una
cara de plano con respecto a los que
crear la simetria,

Opdiones ~
Entidades para
simetria:

i
L)

[ copiar

Con respecta &

@ l Lineat

4 i% Bearing Pulle (Predeterrm,. 3
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22 Now, set the three dimensions you see
in the illustration on the right. Do this
using Smart Dimension and change the

values.

23 Click on Trim Entities in
the CommandManager.

Select the option Trim to
closest in the
PropertyManager.
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Tutorial 8: Bearing Puller

24 Next, click on the parts of the
sketch that must be removed. Make
sure you end up with a sketch
similar to the one on the right.

Should the dimension of 10 mm
disappear as a result of the
trimming command, resize that
item by using Smart Dimension
again in the sketch.

25 Clle on the Features tab in the ﬁ a ¢ Saliente/Base barrido [ @
CommandManager and then on Bduin, Romhnon g i
saliente/base de corte

saliente/base

Extruded Cut.

£ Saliente/Base por limite

2

1

26 You must pay
attention to which
direction the

L4 % Bearing Puller (Predeterm...

S BB e]e

e

o [@ Cortar-Extruir
material is removed v )
from because the Desde A
sketch is not entirely
e o
closed.
1 Make sure the » l
].ittle arrow that EA Invertir lado a cortar
sets the direction
iS pointing | |Angulo de salida hacia fuera
. [ Direccién 2 ~
inward.
[ operacién lamina ~
2 Click on OK. Contornos seleccionados v

10
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27 Next, we have to make some
holes.

1 Select the plane as indicated
in the illustration.

2 Click on the Sketch tab in
the CommandManager.

3 Click on Circle.

28 Rotate the model with Normal
To, and draw two circle at random
positions like in the drawing on the
right.

29 Use Smart Dimension to set four
dimensions in the sketch, and
change their values as indicated on
the right.

Push the <Esc> key to close the
Smart Dimension command.
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Tutorial 8: Bearing Puller

30 Next, set the circles to
same size:

1 Select one of the circles.

2 Hold the <Ctrl> key and
select the other circle.

3 Click on Equal in the
PropertyManager.

31 Next, set the circles to
same height:

1 Select the midpoint of
one of the circles.

2 Hold the <Ctrl> key and
select the midpoint of
the other circle.

3 Click on Horizontal in
the PropertyManager.

32 Click on the Features tab
in the
CommandManager, and
after that on the Extruded
Cut.

1 Set the depth to
Through All in the
PropertyManager.

2 Click on OK.

12

G E B e

Propiedades 6

v N

Entidades seleccionadas

[Arcot
lArcoz
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Relaciones existentes

| Mostrar seleceién |

Opdiones

[JPara construccién

G ER[¢]E]

Propiedades @
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40,00
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%

Desde
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=
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33 We must now copy
the holes we just
made to the other
‘legs’.

1,2 Select the last two
features in the
FeatureManager.

3 Select (holding
the <Ctrl> key)
the axis through
the middle of the
model.

Click on the arrow

Tutorial 8: Bearing Puller

o salientesBase parrido [[@ corte barria:
Bdruir  Revelucion Edrir  Asistente  Corte de
nenieae e A Rewbic Coepaatasaro ravolucan W) Cote
soliente/base 2 alientesBase por limite P @& Corte por limite
Operaciones | Croquis | Superficies | Chapa metslica | Migracién de datos | Edicion directa | Calcular | Cotas Com B

°
¢c[E[E[e[€]>
'

@) Bearing Puller (Predeterminade) < <Pr
3 i

@

Anctaciones

[ setides(n)

35 Material <sin especificar>

[1] Atzado

[1] Planta

[1] Vista lsteral

L, origen

> & Revolucisn

orial

ensores.

& Matriz conducida por curva

iz conducida por eroquis

ducida por tabla

below Linear Pattern in CommandManager.

5 Click on Circular Pattern.

34 Set the number of copies
in the
PropertyManager to 3.

Click on OK.

35 Finally, we have to
make the metric thread in
the hole:

Click on Hole Wizard in
the CommandManager.

SolidWorks Vocational/Technical Tutorial

¢ BBle[e]

e
B MatrizC2 @

2

Direccién 1 ~
 E—
O separatién de instand
(@ separacién i
Koo E
3 2

Osslidos v
Instandias para ignor v
Opeiones v

Ll

& Saliente/Base barrido

& @

Extruir Revolucion i Recubri Extruir  Asistente
saliente/base de ECRILIE cort ara taladro
salierile/nase @ Saliente/Base por limite &

Operaciones ‘ Croquis ‘ Superficies | Chapa metalica | Migracién de datos | |

"
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36 Set the following features 5 epeciicacinde tatstro @

in the PropertyManager: . x 3
1 The Hole Type is 7t oo |7 pas;c;m/
Straight Tap. "
Favorito ~
2 The Size is M12.
Check the other settings No se ha seleccionado nir |
to make sure they match 1, sc taaaro ”
with the illustration on the
right. 1
3 When everything is set
properly, click on
Positions to place the ]
hOIC. Estandar:
| Ansi Metric v
Tipo:
iTaBadlo roscado b8 |
Bmﬁmmyw
Tamafio:
|M12¢1.25 ~|
i
Condicion final A
| Hasta el sigui v
Rosca:
|Hasta el sigui v|

Opciones ~ 14

1] [ [

37 Set the hole on.the top
plane of the bridge at & rescen de wiaero @

a random position. v X
il Tpo | T Posicianes

Actually, you are

. . Posicién(es) de taladros A
setting a point now, sy aen «
Whlch Wlll deteMIne :::a('“( en la pestafia Tipo' para
the pOSition of the :::::‘r: ;ﬂjz;{;\i{:[mﬂ de taladro o
hole.

The point is on the
plane, but it is not at
the midpoint of the
plane. To do this, we
conduct an additional
step.

14 SolidWorks Vocational/Technical Tutorial
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38 Push the <Esc> key

first.
Propiedades ®

1 Select the point ——g
that you positioned =~ ™o Y
in the last step.

2 Push the <Ctrl> s v
key and select the e 5
axis we used T
before for the coson =3

circular patterns.

3 Click on
Coincident in the
PropertyManager.

4 Click on OK.

The hole will now shift to the middle of the plane.
39 You can now return
to the Hole Wizard.
Click on OK.

@

Posicién de taladro

Haga clic en Ia pestafia i
definir Ia especificacion d
ranura y ¢l tamafio.

ipo’ para
e taladro o

¥ &) Bearing Puller (Predeterm...

5 gk

Tip: When you have to place a hole using the Hole Wizard (steps 37-38), you are
actually making a sketch. By putting a point in that sketch, you are positioning the

hole.

SolidWorks Vocational/Technical Tutorial
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40 The model is now
e[E[R[e]€]>

ready. Save itas: o
bridge. SLDPRT @ Bearing Puller (Predeterminado) <<Pr

. Historial
First, create a new = @sws

Anotaciones

fOlder, SO you can » o@salmosm

keep all files Ej :z:r:lqm especificar>
[1] Planta

together' [1] vista lateral

1, origen
& Revoluciant

[ Cortar-Bxtruir2
B MatrizC1
[ Cortar-Extruir3

[ Cortar-Bxtruird ’]

K MatrizC2
» (B Taladro roscado M12¢1.751

41 We would like to have more information about
this model. What does it weigh? Where is the
center of gravity? Is it strong enough?

To be able to answer these kinds of questions,
we must first determine the kind of material to
use to make the part.

1 Right-click on Material in the
FeatureManager.

2 Select Edit Material in the menu.
42 Open the main

Meaterial

group Steel by e a
clicking on the

3 SolidWaorks DIN Mg -~
+ Symb()l- v solidworks

v
SeleCt A"oy EE 1023 Chapa de acero al carbono (55)
55 201 Acero inoxidable recocido (55)
Steel as the 8= A286 Siper aleacion a base de hierrc
desired 8= AISI 1010 Barra de acero laminada en
. 8= AISI 1015 Acero estirado en frio (55)

materlal. £= aisi 1020

. “E AISI 1020 Acero laminado en frio
Clle on Apply 8= AISI 1035 Acero [55)

and thel’l Close. §§ AISI 1045 Acero estirado en frio

S= AlS| 304

E AISI 216 Barra de acero inoxidable re
E AISI 216 Chapa de acero inoxidable |
E AlS1 321 Acero inoxidable recocido (5
E AISI 347 Acero inoxidable recocido (5
E AIS! 4130 Acero recocido a 865C

E A|SI 4130 Acero normalizado a 870C
E AIS1 4340 Acero recocido

o
8

2

o

8

2

o

2

2

o

2

8

o

2

8

o

g

g

o

2

8

§E AISI 4340 Acero normalizado
8= aisl 316L Acero inoxidabl
§E AlSI Acero para, entas tipo A2
§ Acero
55 Acero aleado (35}

8= ASTM A36 Acero

8= Acero aleado fundido

8= Acero al carbono fundida
8= Acero inoxidable fundida

8= irern inavidahla Al rramo

< >

v

Acceder a mas materiales desde el Agregar,
portal web de materiales de SOLDWORKS -0 =925

)
@ Bl & & >
g

% .B.e.aring Pu!ler (Predeterminado) < <Pr
v [ Historisl
Sensore;

Anotaciones
L Solides(1)

-

|4_;_-| Al §E Editar material
|I| Plal ﬂp Configurar mateal\
=

|JJ \""1 Administrar favoritos 2

Ori
% | MAcere al carbono no aleado

X

Propiedades Tablasy curvas Apariencia Rayado Personalizado Datos de aplicacii * | *

Propiedades de material
Mo se pueden editar los materiales en |a biblioteca predeterminada. Para editar un
material, copielo primero a una biblioteca personalizada.

Guardar tipo de modelo

Tipo de modelo: | |sotrépico elastico lineal en la biblioteca
Unidades:

Categotial Acero

Mombre: Acero aleado

Tensién de von Mises max,

Definido
Propiedad Valor Unidades
Médulo elastico 21es11  [N/mA2
Coeficiente de Poisson 028 N/D
Madulo cortante 79e+10  |N/mA2
Densidad de masa 7700 kg/m*3
Limite de traccidn 723825600 |N/m*2
Limite de compresion N/m#*2
Limite elastico 620422000 | N/m*2
Coeficiente de expansién térmica 13e05 |[/K
Conductividad térmica 50 Wim Kl
Calor especifico. 460 Jikg:K)
Cociente de amortiguamiento del matula] N/D

3

Guardar  |Config... Cerrar Ayuda

16
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43 We can evaluate the data now.

1 Click on the Evaluate tab in the

CommandManager.

2 Click on Mass Properties.

44 A menu appears, in which you
can read the data, including:

1 The weight of the part.
2 The volume.

3 The total surface of the part.
This could be important
when a part has to be
painted.

4 The coordinates of the point
of gravity.
5 When you have finished

reading the data, click on
Close to close the window.

45 Next we want to know if the
part is strong enough for our
purpose. We want to be able to
pull 600 kg (6000 N). To find
out if our part is strong enough

Tutorial 8: Bearing Puller

e T B afe

Estudio de

=

Deteccion de  Medir Marca Propiedades Propiedades

coordenadas relativos a:

disefio interferencias /ﬂ'ﬁicas de seccidn
- 2
Operaciones | Croquis | Superficies | Chapa metalica_| Calcular | C
I
iﬁ Propiedades fisicas - X
(% Bearing Puller
Opciones).
Reemplazar las propiedades de masa... Recalcular 5
Incluir solidos/componentes ocultos
|:| Crear operacion de centro de masa
|:| Mostrar masa de corddn de soldadura
Infarmar de valores de —_ predeterminado — &

Propiedades de masa de Bearing Puller
Configuracion: Predeterminado
Sistema de coordenadas: -- predeterminado --

Densidad = 0.008 gramos por milimetro clbico

Masa = 331.891 gramose 1
Volumen = 49596.255 milimetros cdbicos e 2
Area de superficie = 18136.997 milimetros cuadrados e 3

Centro de masa: [ milimetros )
X = 0.000

Y= 11.950 G 4

Z=10.000

Ejes principales de inercia y momentos principales de inercia: { gramas * mil
Medido desde el centro de masa.

Ix = (0.610, 0.000, 0.792) Px = 162882.575
ly = (0,792, 0.000, -0.610) Py = 162885.773
Iz = { 0,000, 1.000, 0.000) Pz = 286607.349

Momentos de inercia: [ gramos * milimetros cuadrados }
Obtenidos en el centro de masa y alineados con el sistema de coordenadas

Lo = 162884.583 Ly = 0.048 ez = 1.546
Lyx = 0.048 Lyy = 286607.349 lyz = -0.136
Lz = 1.546 Lzy = -0.136 L2z = 162883.766

Momentos de inercia: { gramos * milimetros cuadrados)
Medido desde el sistema de coordenadas de salida. (Usando notacion tensc

ot = 217422408 Iy = 0.887 bz = 1.546
Iyx = 0.887 lyy = 286607.349 lyz = -0.773
Iz = 1.546 lzy = -0.773 lzz = 217421.590
< >
Ayuda Imprimir... Copiar al portapapeles

for this, we will use SimulationXpress.

Click on SimulationXpress Analysis Wizard in the Evaluate tab of the

CommandManager.

SolidWorks Vocational/Technical Tutorial
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Tutorial 8: Bearing Puller

46 SimulationXpress starts as a wizard. You will be led through

a number of steps and will get a result at the end. & SoiWorks Similationkpress @

Click on Next in the startup screen. 2
Welcome to SolidWorks
SimulationXpress.

SimulationXpress helps you predict how
a part will perform under load and helps
you detect potential problems early in
the design cycle.

In SimulationXpress, you apply loads
and fixtures to your part, specify its
material, analyze the part, and view the
results. All of this information is
included in the Simulation study.

Mote: Most analysis problems require a
comprehensive analysis product for
more accurate and complete real-world
simulations before final sign-off on a
design.

Click here for your free online training
on SolidWorks Simulation fundamentals.

Efficiently evaluate performance,
improve quality and boost product
innovation with the powerful and
comprehensive suite of SolidWorks
Simulation packages. Discover the
capabilities of SolidWorks Simulation at:

http:/, solidworks.com/simulation

E Options
EJ next

W\
B

£ (i

47 First, we need to add a fixture which will fix part of the bridge.

Click Add a fixture. &S Simustonpres 9
X

1 Fixtures

3 Material W

Apply fidtures to keep the part from
moving when loads are applied.

Warning: Faces with fixtures are treated
as perfectly rigid. This can cause
unrealistic results in the vicinity of the
fixture, Examples:

Fixed Holes

Fixed vs Supported
Fixed vs. Attached Parts

Note: More flexible fixture types are
available in SelidWorks Simulation
Professional.

B Add a fixture

18 SolidWorks Vocational/Technical Tutorial
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b @ Bearing Puller (Predeterm...

48 Select the inside face of @ -
the threaded hole in the D= .
model. 2 ‘ el ] T

Click on OK in the

PropertyManager. o

Estindar (Geometria fja) ~

Geomeria fia

&3 Rodillo/Control deslizante
1

[ sisoora i

@ I

Avanzado v

Configuracién de simbolo v

49 Click Next in the
SimulationXpress Wizard.

AN

Apply fixtures to keep the part from
moving when loads are applied.

Warning: Faces with fidtures are treated
as perfectly rigid. This can cause
unrealistic results in the vicinity of the
fixture. Examples:

Fixed Holes
Freed vs. Supported
Fixed vs. Attached Pars

Mote: More flexible fixture types are
available in SolidWorks Simulation
Professional.

Ed Add a ficture

E Edit an existing fidure

Bl Ne: l—

50 This next step is where we can set the Load.
Click on Add a force.

1 Fixtures [
2 Loads

3 Material ¥4
4R

=

Te simulate the loading on your part,
you apply forces, pressures, or
both. EBemples

Warning: These loads are assumed to be
uniform and constant, What does this
mean?

E Add a force

E Add a pressure

SolidWorks Vocational/Technical Tutorial 19
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» @ Bearing Puller (Predeterm...

51 Set the following - ﬂ
; :
settlngs n the uemnorsién @

PropertyManager: 7

1 Select the six holes
in which the arms
will be mounted.

2 Check the option

/

Selected
direction. .
3 Click on the Top Oporstnegic
@ Total
Plane in the . < ‘! =
FeatureManager. Gl
4 Select the option = N
Total. ' N
5 Set the force to -6 o
6000 N (Newtons). ~ e ” sl

6 Check Reverse Direction in order to make the arrows point downward.
7 Click on OK.
52 Click Next in the SimulationXpress Wizard.

53 The Material must now be set. We already did this so click
Next.

1 Fitures

2 Loads

3 Material
4 Run

5 Results

6 Optimize

L4488

The material assigned to this part is:
Alloy Steel
Young's Modulus:

21e+011N/m*2

Yield Strength:
5.20422e+008M/m"2

Change material

/

B net
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54 We are now ready to run the simulation. -
Click Run Simulation.
1 Fistures [y
2 Loads ¥4
3 Material o7
4 Run

=

Your maodel is ready to solve!

You can solve with the default settings
or adjust them to better suit your needs.

E Change settings

E Run Simulation

55 Once the simulation is done, click Yes, continue if the part -
deforms as it should.

1 Fixtures o7

2 Loads o

3 Material o7

4 Run [y

e

5 Results

Examine the animaticn of the part's
response to verify that the correct loads
and fixtures were applied.

‘Warning: If the loads and fixtures are
incorrect, the results of the analysis will
not be accurate,

E Play animation
E Stop animation

Does the part deform as you
expected?

E Yes,continue

E Mo, return to Loads/Fidures
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56 The result of the
analysis is that the
lowest factor of safety
is 10.61. The part is
strong enough (read
the tip below).

Do you want to see

the weak spots?

1 Set the FOS value
to 20 (as an
example).

2 Click on Show
where factor of
safety (FOS) is
below:

You will see the weak

spots in red now.

57 Click Done viewing
results and then on Next.

YERELEE

1 Fidures
2 Loads

3 Material
4 Run

5 Results

LA IR

Results

E Show von Mises stress

E Show displacement 1

Show where factor

B of sefety (FOS)is g

belnw:‘\z

Based on the specified parameters, the
lowest factor of safety(FOS) found in
your design is10.6114

Use these controls te view the
animation.

E Play animation
E Stop animation

a Done viewing results

Tip: The factor of safety (FOS) is a number calculated by the simulation. When the FOS
value is less than 1, the part will collapse when the given forces are applied. When
the FOS value is more than 1, the model is strong enough, maybe even too strong.

58 Because the calculated FOS value is 10.61, the construction
of the model is obviously too heavy.

You can now decide to optimize the design by setting the
FOS value to 1.

1 Click on Yes.
2 Click on Next.

SolidWorks Vocational/Technical Tutorial

1 Fitures
2 Loads
3 Material

4 Ru

5 Results

n

LAK8S B

6 Optimize

Optimize Your Design

SimulationXpress can identify the

optim

al dimension for most features in

your 5olidWorks model based on your
simulation results.

Would you like to optimize your model?

I Yes‘/ 1

" No

EJ Nex<—2
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59 All dimensions are visible now.

1 Select the dimension of 25 mm that indicates the height of the model. Make sure to
select the right dimension! In the Name field in the Parameters window you can see
the selected dimension is extracted from sketchl (the first sketch you made in this
part).

2 Click OK in the Parameters window.

&3
il | B
will | 2
| |2
s
t 6 Optimize
ﬁ To optimize your design:
] First, select a dimension that will be
i | Parameters
MName Category Value Units Comment Linked
D3Sketchl Model Dimension ~| 25 mm j *
i
Variable View | Results Vi
Run Optimization
= Variables
Click here to add Vari
References
S aEiais Model Dimesion: | D3@Sketch1 @Bridge Part AR I o A s e i e
Click here to add Cor 2 would like to link to this parameter.
= Goals /
M
[ oK ] [ Cancel ] [ Apply ] [ Help ]
4 m b -

60 For the range of values set the minimum height to 18.5 mm.

Set the maximum height to 25 mm.

Variable View | Results View |

Run Optimization

[=| Variables 2
D3Sketchi (D.D15)| Range Min: | 18.5mm = | WMax: |25mn'| = |
Click here to acd Variables -]

[=| Constraints
[ Click here to add Constraints -

= Goals

| Mass Minimize |
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61 Click the arrow under Constraints and select Factor of Safety.
Set the minimum value to 1.
Click Run.

WVariable View

Run wigtian

—| Variables

D3Sketchd (0.025}| Range Min: | 18.5mm = | Max: | 25mm =
Click here to add Variables -

-] Constraints /

Factor of Safety | iz greater than Min: | 1 - |
Click here W Constraints -]

1

| Mass | Minimize |

62 SimulationXpress has calculated that the model height can be reduced to 18.5 mm and
still have a FOS of 5.49. The weight has been reduced by 30%, from 381 grams to 265

Results View |

= Goals

grams.
Choose Optimal Value for the Which dimension value would you like to use for the
model.
Click Next.
%8
@ 1 Fixtures o
ﬁﬁ] 2 Loads 4
- =11 | 3 Material W
i . % 4 Run o
E 5 Results v
— @ || 6 Optimize 4
/f D 0 =
P/@/ﬂ) S g Optimization Results
1 6 Displaying the results of the
optimization as well as the initial
maodel,

Which dimension value would you like
to use for the model?

1 " Initial Value 25mm) , Factor of

\Safety( 10,6825)

| iv i
| Variable View Results View Safﬁ?yp&t;:;é‘;‘;)luemjmm] « Factor of

a Edit the dimension

Initial Optimal
D3Sketch1 (0.0185) | 25mm 135 E Edit the constraint
Factor of Safety 10682484 | 5490718
Mass 0.381382 kg | 0.2656895 kg EJ Run the optimization

Ed Mext

Note: The factor of safety is still above 1. However, the height of the part cannot be
reduced without changing the hole locations. Other dimensions can be changed in order
to reduce the factor of safety even more.
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63 Click on the Run heading in the SimulationXpress Wizard.

1 Fittures

2 Loads
3 MateM
4 Run

5 Results
6 Optimize

L44444 |8

The results are now out of date because
study parameters have changed.

You must rerun the study te update the

results,
k] Back 5] start over
64 Sclect the
SimulationXpress }Qx
Study tab at the bottom
of the window. /

T 7 [Wiodel | Motion Study T | 4 SimulationXpress Study [or DesignXpress Study |

65 Next click on Run
Simulation in the SimulationXpress Wizard.

When the study is finished running click Show displacement.

23
@l 1 Fixtures o
|| |2 Loads ¥4
= 3 Material w7
=4 4 Run o
HRES {mm) 5 Results N
3,315e-002 @ || | 6 optimize 7
3.039e-002 =T
bi Results
L 2.763e-002
. 2.486e-002 I B show von Mises stress
. 2.210e-002 ]
| E Show displacement
L 1.434e-002
L.558e-002 Show where factor
f safety (FOS) i
| 1381e-002 El EEISOE‘:W( Jis |1
. 1.105e-002
. 8.288e-003 If| Based on the specified parameters, the
I[| lowest factor of safety(FOS) found in
5.525e-003 || your design is 54965
2.763e-003 X
I|| Usethese controls to view the
1.000e-030 i{| animation.

E Play animation
E Stop animation

E Done viewing results

66 You can now see how the model distorts (exaggerated display) under the influence of
the force.

Click on Play to see an animation of the distortion.
Click on Stop to stop the animation.

67 Save the changes to the file.
Click on Save in the Standard toolbar.
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Arm

Work plan

The next part we will make is one of the arms. In the drawing below the part is already
completed.

12.50

7.50

SECTION A-A

B16 —~1of=—

We will build this model by shaping the upper circle and lower part of the finger and will
add the arm as a sweep later.

68 Open a new part and set the units as MMGS.
Start a sketch on the Front Plane.

@14

Draw a circle with a diameter of 16 mm, with the midpoint
on the origin.
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69 Make an extrusion from this i

circle:

1 Select the option Mid Plane  oe.

s/éh- 3

il’l the PropertyManager_ ‘ Plano de croguis

2 Set the thickness to 10 mm.

3 Click on OK.

Direccidn 1
Plano medio

~1

2 o.oommee——

g

|

'j ;!

A'.ngulo de salida hacia fuera

[0 operacién lamina

Contornos seleccionados

Tutorial 8: Bearing Puller

Tip: We have not use the Mid Plane option before. This tool is very convenient when
you want to build a symmetrical model. The sketch will extruded equally wide in

two directions.

70 Select the Front Plane again and make the sketch

similar to the drawing on the right.

71 Make an extrusion
from this sketch.

1 Use the option

Mid Plane again.

2 Set the thickness
to 10 mm.

3 Click on OK.

] “ » %D.eza1(pm|determmadu)...

@] Saliente-Extruir @ ®
&3
Desde

| Plano de croquis ~ |

Direccidn 1

d |
i [10.000000mn

Fusionar resultado

Angulo de salida hacia fuera

[ operacién lamina Ve

Contornos seleccionados hd

SolidWorks Vocational/Technical Tutorial
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72 We will create a sweep
now. A sweep is a feature
in which you extrude a
sketch following another
sketch. So we have to
make two sketches first.

Select the Front Plane

and make a new sketch on

it.

1 Click on Arc in the
CommandManager.

Select 3-Point Arc in
the PropertyManager.

Click on the origin to
set the starting point.

Click at the point as
illustrated here to set the
end of the arc. Its

S ER ¢[6]

™ Arco @
\/@ 1
Tipo de arco ~
2 3

< D 8

I 2 | |1 2

Opdiones

DAgregar cotas

Parametros

position does not have to be accurate at this point.

5

Add two dimensions as illustrated.

poe

LG B0 Y

w-m"

105.00

Click at the third point as illustrated here. Again, accuracy is not required.

It does not matter if the arc is not properly aligned at this point.

73 Select the upper end of the arc.

Select the bottom end of the arc too

(use the <Ctrl> key).

Click on Vertical in the
PropertyManager.

74 We will use this sketch later on.

Click on Exit Sketch in the

CommandManager to close the sketch.

28

EEE

Propiedades
W
Entidades seleccionadas

[Puntel
[Punto2

Relaciones existentes

Agregar relaciones

— Horizontal
i

\/J‘ Fusionar

U Vertica
/“ Coincidente
Qf‘ Fijar 3

Operacicnes

% ﬂ% Piezal (Predeterminada) ...

@

Cota

inteligente E‘ T 6
% @ - &

@A,
_WTE

Croguis | Superficies | Chapa metd
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75 The second sketch is made at a right angle to

the end of the first sketch. For this we need
to create an auxiliary plane first.

1 Click on the Features tab in the

CommandManager.

2 Click on Reference Geometry.

3 Click on Plane.

76 Click on the upper end point
of the arc and then on the arc
itself. The auxiliary plane
will be positioned at a right
angle to the end of the arc.

5 .
B U R

Geometria | Curvas | Instant

de refer... 3D

I ﬁ Plano
2 L ‘f‘ Eje

L3 % Piezal (Predeterminado) ...

\3

}o- Sistema de coordenadas

Click on OK.

77 Rotate the model so
you will have a clear
view of the plane you
just created.

1 Click on the last
mentioned plane.

2 Click on Normal To
in the menu that
appears.
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Completamente definido

Primera referencia

Coincidente

g,_ Proyecto

Segunda referencia

@ Arcol@Croquisd

Perpendicular

[ Establecer origen
A Coincidente

Tercera referencia

g E[E[e]€]
ﬁ Plano @
v —3
Mensaje ~
. 1
@ :=Punto1@Croquws4

R

N curva :|
- W

Opciones ~
('% | E | _$ ‘ e > "‘;‘J [5] Flanol
v .
{3y Piezal (Predeterminado) < <Predeterrr /"4
v [i] Historial s

Sensores
Anotaciones
Sslidos(2)

55 Material <sin especificar>
[ Akzado

|_I-| Planta

|T| Vista lateral

1_. Qrigen

@] Saliente-Extruirl
@] Saliente-Extruir2
E Croquisd

[l Planot

29


SOLIDWORKS 01
Arrow

SOLIDWORKS 01
Arrow

SOLIDWORKS 01
Arrow


Tutorial 8: Bearing Puller

78 Zoom in on the origin,
and draw an ellipse:

=il

& /-0
T mteclgt:me - m' 2

entidades entidades  entidades

i O C

Recortar  Convertir Equidistanciar

[} Crear simetria de entidades 28 Moveren
(4 Simetria dinamica de entidades

= 2 BB Matriz lineal de croquis

Operaciones | Croquis | Superficies | Chapa metdlica Yafghular | Complementos de SOLIDWORKS | Simulation | Preparacién del ansisis | Flow Simulati
p &

1 Click on Ellipse in the

CommandManager. R

(@ Hipse o
2 Click on the origin.

Relaciones existentes. ~

3 Click on a horizontal — +
position besides the
origin to set the long @
axis of the ellipse. i IS

4 Click straight above the

Opdiones A~

[ Agregar lineas constructivas

Parametros ~

origin to set the short g s
. (5 [0:000000
axis.

The exact dimensions do
not matter yet.

79 Set the dimensions of the two axes as
illustrated on the right with Smart
Dimension.

Add a horizontal relation between the two
points on the long axis.

80 This sketch is now done, so click on Exit
Sketch in the CommandManager.

81 We will combine the two sketches
into a sweep.

1 Select the sketch with the arc in
the FeatureManager.

2 Select the sketch with the ellipse
too (use the <Ctrl> key).

3 Click on the Features tab in the
CommandManager.

4 Click on Swept Boss/Base.

12.50 |

S /,@,ru,
intv.fl;j;:nte E il R @ i Jf% €
2 @*@ _‘]v =

Croquis | Superficies | Chapa metd

$ Saliente/Base barrido @ @
‘ Recubrir Extruir  Asistente Corte de
corte  para taladro revolucion

@ Saliente/Base por limite’ -

Operaciones

oquis ‘ Superficies | Chapa metélica | %uiar | Complementos de SOL

% HRR @
v 3

% Piezal (Predeterminade) < <Predeterr

4

» [ Historial

Sensores

Anotaciones

S5lidos(2)

§E Material <sin especificar>

[j] Alzado

E:l Planta

E] Vista lateral

L Origen

L ﬁ Saliente-Extruirl

L @ Saliente-Extruird
1
ﬁ Planol

- v
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82 You do not have to set any
other features in the
PropertyManager.

Click on OK.

83 The connection between the
arm and the top and bottom
parts has to be finished.

Click on Fillet in the
CommandManager.

1 Select the cutting edge
between the arm and the
upper circle.

2 Set the radius to 5 mm in the B reaminias e daies i

PropertyManager.
3 Click on OK.
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%8 Ezl o &

@ Barrer @
v X
Perfil y trayecto Lad

(@) Perfil de croquis
O Perfil circular

Y —
S —

Curvas guia b

Opciones Ll
Orientacidn de perfil:

Seguir trayecto V|
Torsidn de perfil

[Ningin v
|:| Fusionar caras tangentes :|
Vlsta preliminar
Fusionar resultado

DAIinear con caras finales

S EE[ee
(® Redondeo @
e—3

Tipo de redondeo ~

Elementos para redondear Ll

v -
.

Mastrar barra de

Propagacion tangente

(@) vista preliminar completa
() vista preliminar parcial
O Sin vista preliminar

Pardmetros de redondeo ~
|simétrico v
R, 500 =)
Redondeo de multiples
U adios
Perfil:
Circular |

3 % Piezal (Predeterrninado) ...

» € Pieral (Predeterminada) ..
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84 Next, round off the

connection at the s ERE® |
bottom. Click on Fillet ===
in the
CommandManager. o et “B
Select both Cutting lines ementos pamresoncen

now. The radius is also  ©

set to 5 mm.

[ Mostrar barra de
herramientas de seleccion

[ Propagacion tangente
@) Vista preliminar completa
() vista preliminar parcial

() sin vista preliminar

Parimetros de redondeo ~

| simetrica

radios

perfil:

| circutar

Parametros de adaptados v

85 Finally, we have to put

a hole in the upper circle to accommodate a bolt.
Make the sketch as shown on the right.

86 Make an Extruded Cut from this
sketch.

1 Set the option Through All to go all

the way through the material.
2 Click on OK.

Redondeo de miftiples
O p

S E[R[&]®] |
(@ Cortar- T @
v X®

Desde ~
|Plano de croquis ~|

Direccién 1 ~

Portodo ~]

“ II:|
Wi E ey

E

Aingulo de salida hacia fuera
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87 Save the file as: Arm.SLDPRT.

88 Of course, we also want to
know if the arm is strong
enough for our purpose. The
complete tool should be able to
pull 600 kg, or about 200 kg
(2000 N) per arm.
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2
DS SOLIDWORKS

=&
@ &

Extruir Revolucion
saliente/base de &L Recubrir

Archivo  Edicién  Ver Insertar Herramientas Simulation Ventana

@&
| Be@ LR AGCESALRE
off° saliente/Base barrido @ @ [}

Eddruir  Asistente  Corte de
corte parataladro revolucion [0 corte recuierto

sallente/Dase ) Saliente/Base por limite & @4 Corte por limite

Operaciones | Croquis | Superficies ‘ Chapa metalica ‘ Calcular ‘ Complementos de SOLIDWORKS | Simulation

[ corte barido

AR
5

(@ Arm (Predeterminado) < <Predetermir
v [ig Historial

Sensores

Anotaciones

Sélidos(1)

35 Material <sin especificar>
[ Alzade

m Planta

m Vista lateral

1, origen

» @] Saliente-Extruir]

» @] Saliente-Extruir2

=

-

-

[] Planet

L ﬁ Barrerl
[9 Redondeo2 5
[® Redondeo3 :|

v (@ Cortar-Extruirl

1 Click on the tab Evaluate in the CommandManager.

2 Click on SimulationXpress Analysis Wizard.

Run the wizard by clicking Next every time. We will only display and describe the

steps that need input.
89 Define the Fixture:
1 Click on Add a fixture.

2 Select the hole where the bolt
goes though.

3 Click on OK.
4 Click on Next.
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e » @ arm (Predeterminada) <.
SE[B[o]@]

Sujecian @

v ol 3
Eemplo ~

Estandar (Geometria fija) ~

Geometnia fija
@ Rodillo/Cantrol deslizante
@ Bisagra fija

ara<l>

|

Avanzado ~

Configuracion de simbolo =

33


SOLIDWORKS 01
Arrow

SOLIDWORKS 01
Arrow


Tutorial 8: Bearing Puller

34

90 Set the Load:

1
2

4 % Arm (Predeterminada) <.

Click Add a force.

Select the plane in the model as
illustrated on the right.

Set the force to 2000 N.

Make sure the force is
downward. When they do not,
click on Reverse direction.

Click OK.
Click on Next.

91 Define the

desired
material; i

1

Click
Choose
Material.

Select Alloy
Steel.

w @ salidworks
v [ sesi

+
§E 201 Acero inoxidabi
G

$= misi 1015 Acero esti

E3l= [%O$ e

EE 1023 Chapa de acero al carbono [55)

£ A2B6 Super aleacion a base de hiermc

Fuerza/Torsién @

«e_s

Fuerza/Torsin ~

Fuerza
Torsidn
© I
@\}emca\

O Direccién seleccionada

EQE | J
R

1

[ invertir direccien

@) Por elemento &4

Total

\alor de fuerza M)

Propledades de material
Mo se pueden editar ios materiales en la biblioteca predeterminada. Para editar un
material, copielo primero a una biblioteca personalizada.

Gusardar tipo de modelo

: Isatrépica eldstica lineal en Ia bibjioteca

I& recacido [55)

Acero aleado

§E AISI 1010 Barra de acera laminada en

. " Tenitbn e van Mises mi.
rado &n frio [S5)

x

Q Fropiedades Tablasy curvas Aparientia Rayade Personalizade Dates de aplicaci ¥ | ¢

Click on 3= Ais 1020
Apply §E AISH 1020 Acer laminado en frio
* i=
g_ AISE 1035 Acero [55) Defirida
b = AISE 1045 Acero estirado en frio

Click on =
2= AISI 304 Propiedad Ealor Unidades

ClOSE. §= AIsl 316 Barra de acero inoxidable res  elasticn Tes11 2
—

. §E AISI 316 Chapa de azero inoxidable [ |Coeficiente de Poisson 023 Mo

Cth Next. §= AIsl 321 Acero inoxidable recacido (S cortante 79e-10 2
§E AISH 347 Acero inoxidable recocide (S m*m bons Iw:
§E AISL 4130 Acero recocido a 865C Limite de traccian bt i
= Limite de eompresian w2
= AISE 4130 Acero nommalizado a 8T0C
a— Limite elastico 620422000 | W/m*2
2= AISI 4340 Acero recodido = = e 13e05 T
§E AIS! 4340 Acero normalizado &Mm — 5' = Wi
ool dad term i el
§= AISI 316L Azero inoxidabl Calor expecifico 460 e
$= a5l Acera par lentas tipo A2 Cocente de amortigy del WD
= [EE K R "

3= Acero
5= Acero ateado [55)
= ASTM A36 Acerp

€

Acceder a mas matersales desde el

portal web de materialas de SOLIDWORKS

= Acero sleado fundido
= Acera ol carbona fundida
E Acera inoxidable fundido

e
G=— Arara inavidshla 3l rrame

3

"
>

Agregar,., Cuardar  |Copfig... LCerrar Ayuda
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L")

« SolidWorks SimulationXpress

92 After the analysis is done, — = x|
the FOS value turns out to be
0.98. This is not strong
enough!

1 Fill in 1.5 in the menu.

2 Click on Show where
factor of safety (FOS) is
below:

D EER

You can now see clearly

where the strain is the

highest: on the inside of the

arm.

3 Click on Done viewing
results.

93 We can strengthen the part
by decreasing the curve of the arm, so the radius will
increase. We improve the model to get a FOS value of 1.

1 Click on Yes.
2 Click on Next.

SolidWorks Vocational/Technical Tutorial

1 Fitures
2 Loads

3 Material
4 Run

5 Results

LAL48 |83

Results

@ Show ven Mises stress

E Show displacement 2 1

Show where factor of
safety (FOS) is below: 1.5

Based on the specified parameters, the
lowest factor of safety(FOS) found in your
design is 0.986107

Use these controls to view the animation.

E Play animation

E Stop animation 3

E Done viewing results

1 Fitures

2 Loads

3 Material

4 Run

5 Results

6 Optimize

LA888 B

Optimize Your Design

SimulationXpress can identify the optimal
dimension fer most features in your
SelidWerks model based on your simulation
results,

Weuld you like to optimize your model?

l';"\"354—1

" No

EJ Net—2

35
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94 All dimensions are visible now.

1 Select the dimension of R75 in the model.We will change this radius to optimize the
model. In the Name field in the Parameters window you can see the selected
dimension is extracted from sketch3 (the third sketch you made in this part).

2 Click OK in the Parameters window.

. 2.3

(=i

]| |2

| |4

;

z 6 Optimize

ﬁ To optimize your design:
kol

First, zelect a dimension that will be used as
{| thewariable in the optimization design study.

The optimization design study will vary this
dimension within a range that you specify in
11 the nevt sten The cimnlation will he

i ' Parameters % |
Mame Category Value Units Comment Linked
DiSketch3 Model Dimension j 75 mm - *

Results View

tion

5 add Variables

1 add Constraints|

References

Minimize Model Dimesion: | D1@Sketch3@Arm.Part gelechitiein adelidime pei b yon
2 would like to link to this parameter,

S T,TDe: [ oK [ Cancel ] [ Apply ] [ Help

b

95 For the range of values set the minimum value to 75 mm.

Set the maximum value to 85 mm.

Pay attention: the minimum and maximum values are values that should be within a
certain range. When you change a value that leads to an error, SimulationXpress
cannot use that value.

Variable View ‘ Results View |

Run Optimization 1 2

[=l Variables X /
D1Sketch (0.075) | Range - 4] o [ 4]
Glick here to add Variables -]

= Constraints
[ Click here to a0d Constraints |

= Goals

| Mass Minimize |
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96 Click the arrow under Constraints and select Factor of Safety.

Set the minimum value to 1.
Click Run.

Variable View | Results View |

i§ti-:|n
(=] Variables
D1Sketch3 (0.075) | Range win: | 75mm 3l Max: | @5mm =
Click here to add Variables -
[=| Constraints /
Factor of Safety | iz greater than Kin: | 1 = |
Click here Constraints -]
= Goals
| Mass | Minimize |

97 SimulationXpress has calculated a new radius.

If you would like to see more data (e.g.,the distortion), choose Optimal Value for the

option Which dimension value would you like to use for the model. and click Next.

If not, close SimulationXpress by selecting close icon and then saving the results.
« SolidWorks SimulationXpress o

Features | Sketch | Evaluate | DimXpert | Office Products | LA SMB-F-6r-@ L - H -

SERlEe] -
7
8, Arm (Default<<Default>_Display]
-[5] History
(3] Sensors

-[A] Annotations

8= Material <not specified>

%y Front Plane

2> Top Plane
Q Right Plane q
l.. Qrigin

-[[§ Boss-Extrudel
(@ Boss-Extrude2

“T

[ E o X

vEREUEE

-3y Planel
(e Sweepl
@) Filletl
@ Fillet2 ;
-[[@) Cut-Extrudel I
H
Al il J [H] *Trimetric
Variable View | Results View
Initial Optimal
D1Sketch3 (0.0848988) | 7Smm 85mm
Factor of Safety 0.987897 1.098182
Mass 0.0848574 kg | 0.0830914 kg

T 0 [Model | Motion Study1 | 3¢ Si

98 Save the changes to the file.

Study | T DesignXpress Study |

SolidWorks Vocational/Technical Tutorial

1 Fixtures

2 Loads

3 Material

4 Run

5 Results

6 Optimize

SA8884 |8

‘Optimization Results

Displaying the results of the optimization as
well as the initisl model.

‘Which dimension value would you like to
use for the model?

" Initial Value 7Smm)} , Factor of Safety
(0.987897)

(% Optimal Value 85mm) , Factor of Safety
(1.09818)

[Ed Edit the dimension
[Ed Edit the constraint
[Ed Run the optimization

Ed next

E Back E Start Over

37



Tutorial 8: Bearing Puller

Bolt

Work plan

The third and last part of this product is relatively simple: an extended bolt with an M12
thread. In the drawing below you can see how this part looks.

30 .00°

e
T S
J 17 L 25 ‘Jr‘ 10 _'_IIO 7

We will create the rod with the thread and the pointed end as a rotation form. The
hexagonal part will be added to this as an extrusion.

99 Open a new part and set the unit to MMGS.

- s
Make the sketch on the Front Plane as you can see on the =
right.
110 ]
[
" as00
v 10
f
-~ 4
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100 Make a Revolved Boss/Base
from this sketch.

1 Select the line which you want
to use as a rotation axis.

2 Click on OK.

101 Select the top face to the model.
We will make the next sketch on
this.

Rotate the model to Normal To.

102 Click on Polygon in the

@ Revolucién ®
v 2

Eje de revoludion -~

‘x" Lineal@ Croquis1

Direccidni ~

EHasta profundidad especific Vi

[ fss000

[ pireccién2 v
[ operacién ldmina b
Contornos seleccionados bt

CommandManager. e
=

Draw a hexagon, and set

2@5 | = -
@ -

2% O

[of37l0]

-\
=B entidades entidades

k % bolt (Predeterminada) <<...

=
A Recortar  Convertir  Equidistanciar £
entidades
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[ Crear simetria de entidades
(44 simetria dinamica de entidades

BB Matriz lineal de croquis

the dimension according to  Sessenes | coass [ supeic

hapa metdlica | Calcular | Complementos de SOLIDWORKS | Simulation | Preparacién del analisis | F

the illustration on the ¢ BR[&[€]>
. v
rlght' §% bolt (Predeterminado) <<Predetermin
+ [ Historial
Make sure that one of the Sensores
. . + [&) Anotaciones
vertices of the hexagonis @
vertically aligned directly CovE
above the origin. e
1, origen
& Revolucisn
B_ () Croquis2
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103 Make an extrusion from this sketch.

1 Set the height to 25 mm.
2 Click on OK.

104 We have to create a sloped edge SEIEICIE
at the top of the hexagon head. & o
. v [ig) Historial
Select the Right Plane in B
FeatureManager, and rotate the @ sshesy

model Normal To.

105 Make the sketch as in the
illustration:

Draw the centerline from the origin

vertically upward.

Next, draw a triangle.

Add two dimensions to finish it.

106 Click on the Features tab
in the CommandManager.

Click on Revolved Cut.

40

L4 % bolt (Predeterminado) <<...

G| BE[E[¢]€]
@] Saliente-Extruir 2 @

v

Desde ~

| Plano de croguis e

Direccién 1 -~

|Hasta profundidad especifica V|

o BN
£ s, mm EH

Fusionar resultado

2| =]

Angulo de salida hacia fuera

[ ireccién 2 L

% Material <sin especificar> 2

ey id
L, origen
b & Revoluciont 1

» @] Saliente-Extruirl

ﬁ @ & Saliente/Base barrido @ \ @
Extruir Revolucion Rechibh Extruir Corte de

saliente/base de : corte | revoludian
saliente/base

Operaciones | Croquis | Superficies | Chapa metilica | Caleular | Complementos de SOL
T
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107 Click on OK in the

G EIR[¢[@]

PropertyManager.

{l) Cortar-Revolucién

L mm—

@

He de revoluddn

"f" I Linea6@ Croguis3

Direccioni

| Hasta profundidad especific: V|

5 oo

=

[ pireccién2

[ operacién limina

Contornos selecdionados

108 Finally, we will cut
threads on bolt.

You will find the command for this in
Pull-down menu:

1 Open the Pull-down menu.
2 Insert.

3 Annotations.

4 Cosmetic Thread.

SolidWorks Vocational/Technical Tutorial

ramientas

Ver

Insertar

Simulation  Ventana
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smmfN

L] Cortar
Operaciones

Matriz/Simetria
e po
Operacién Cierre

FeatureWorks

Superficie
Cara
Curva

Geometria de referencia

Chapa metalica
Sistema estructural
Piezas soldadas
Maldes
Malla
F vi | d
&' Vista explosionada...
[H] vista de rotura de modelo..,
@ Pieza...

C Croquis
@ Croquis 30
[@n Croquis 3D sobre plano

@ Corte...

DXF/DWG...

2

v vy v v | v vy v v v ¥

* vy v v v

el
[ @ Mervio
& Angulo de sal

@] Vaciado

K | Simulation | Preparacion del analisis | Flow Simt

rte barrido @
Redondeo Matriz
lineal

rte recubierta

rte por limite - -

A Nota...

U Globe...

?)0 Globo en pila...

Vf Simbole de acabado superficial... 4
/7% Simbolo de soldadura...

Tolerancia geométrica...

@ Simbolo de indicacidn de referencia...

@ Dato indicativo...

[ -g- Rosca cosmética...

Estudio de disefic 3
Tablas 3
Anctaciones 3

Personalizar el ment

D | —

LY


SOLIDWORKS 01
Arrow

SOLIDWORKS 01
Arrow

SOLIDWORKS 01
Arrow


42

Tutorial 8: Bearing Puller
G2 RI9|®

T Rosca cosmética (;
109 Select the edge of the face you e—3
want to convert into threads. e i

@ | Arista<1>
Set the diameter to 10.2 mm. i '
. T —
Click on OK. -

Anotacion de rosca ~

Mostrar tipo }

110 To display the thread you can:

S [B[R[¢[E]
. . . . 7
1 nght-Clle on AnnOtatlonS m the FeatureManager. @bo\t}(Preda«ermmaqu‘<<Predaterm\r!

+ [ Historial
2 Click on Details. [ encres /

+ |[4] Anctaciones. z J
» os(1) Detalles..
Visualizar snotaciones

Visualizar cotas de operacién

; Visualizar cotas de referencia
1 [ vista lateral

o Mostrar anotaciones DimXpert
111 Check the option Shaded cosmetic threads
in the menu that appears.
Click OK.
Propiedades de anotacidn x

Filtro de visualizacidn

Roscas cosméticas |:| Roscas cosméticas sombreadas
Referencias Imerancias geometricas

Datos indicativos ﬂotas

|:| Cotas de operacion Acagado superficial

Cotas de referencia Soldaduras

|:| Cotas DimXpert D\ﬁsugﬂzar todos los tipos

Vlsuallzar siempre el texto en el mismo tamafio
Escala de textor | 11

|:| Visualizar elementos solamente en la orientacidn de vista
en que fueron creados

[ visualizar anotaciones
Usar configuracidn del ensamblaje para todos los componentes
Cancelar |
Ayuda |

Aplicar
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112 This part is also now done. Save it as:
wire shaft. SLDPRT.

Bearing Puller Assembly
113 We will assemble

Tutorial 8: Bearing Puller

DS SOLIDWORKS D. & 0 - =
b1 EENEE O W s
@ @ f aliente/Base barrido

Extruir Revolucidn SRe(ubm Extruir A
saliente/base de corte  pai

salliente/base @ Saliente/Base por limite

Operaciones ‘ Croquis ‘ Superficies | Chapa metilica | Calcular ‘ C

S EEee)
7

% werTshaft (Predeterminado) < <Predel
v [E Historial B
Sensores
L Anotaciones
v+ [@) sélidos(1)
§E Material <sin especificar>
‘ﬂ Alzado
‘_TJ Planta
m Vista lateral
L Qrigen
» & Revolucisnt
L @ Saliente-Extruirl
L3 @ Cortar-Revolucionl

IR

all the parts to build <
the beal'ing puller- @ Ensamblaje2 (Predeterminado) <Estad
v Historial
Open anew Sensores
assembly + Anctaciones
. . m Alzado
Put the bridge in [1] Planta
the assembly first. e

Next, add the arm
three times and add
the wire shaft
once. Place them at
random positions in
the assembly.
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- v v v -

L Origen
% (f) Arm<1> (Predeterminado) <<|
% (-) Bridge=<1=> (Predeterminado) <
Gj (-} wire_shaft<1> (Predeterminad
@ (-] Arm<2> (Predeterminado) <<
QEJ (-} Arm<3> (Predeterminado) <<

m]m] Relaciones de posicidn
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114 First, put the arms in the

: . v € Ensamblaje? (Predetermi...
bridge. @ BR[S]®]
Click on Mates in the S oy @
CommandManager. v €~H 3
B Avanzado | & Anslisis

Select the two edges as A Estander [ (G Mecinica
illustrated to put the first  scconederenconesae . »
arm in its place.

Next, set the two others in
their positions in the same

Tipo de relacién de posicicn ~

A coincidente

Way. . Paralels
Pay attention: use the Mate "=~ ]
alignment command Tangm
i H H Concéntrica
(allgned Or antl-allgned) Bloquear

to turn the arm around
when necessary.

115 To set the arms straight,

we will add a few extra S EE[o[@]
mates. § Coincidente10 5@

. v x 5[5
1 Click on Multiple Mate

& Avnzsd | & Anatisis
Mode in the A wwna | @
PropertyManager. e de w8

posicién

2-4 Select the three top i

planes at the end of each coects @S
arm, one by one,

Crear carpeta de relaciones

5 Click 01’1 OK, de posicion multiples

Vincular cotas

Tipo de relacién de posicién A

B concaene
ente
_| | perpendicuiar

(O~ Tangente

Concéptrica

.
oo

Alineac. de relac. de posicién:

[z JEY

|0.000putgadas
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1 L v & Bearing Puller (Predeterm...
116 Flnaﬁy,bwle have to S EE[5]®]
ut the bolt in & Concéntricat @
p o J 3
position. Create a e T 1
mate between the Ao |Gl
surfaces as illustrated Scconessenes e
on the right.
How far to insert the Tioo dereacondeposidon A
shaft in the bridge is
up to you.

117 Add bolts, washers,
and nuts to the assembly from the
Toolbox.

Find the bolts in the Toolbox by
looking for DIN > Bolts and Screws >
Hex Bolts and Screws.

Select Hex Screw Grade AB - DIN EN
24014.

Set the size: M8 with a length of 40.

Add this bolt to the assembly three
times.
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118 For the washers, find DIN > Washers > Plain
Washers in the Toolbox.

Select Washer - Grade A - DIN125 Part1.
Select size: 8.4 (for thread M8).
Add this washer to the assembly three times too.

119 Finally, we need to place the nuts. Use DIN > Nuts >
Hex Nuts from the Toolbox.

Select Hex Nut Grade C- DIN EN 24034.

Select size: M8.

Again, add this nut three times to the assembly.
120 We have finished the assembly.

Save the file as Bearing puller. SLDASM.
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What are the main features you have learned in this tutorial?

The most important item you have seen in this tutorial is how to use SimulationXpress to
find out if a model is strong enough to perform its designed purpose.

A number of other new items include:

a Creating a more complex model (the bridge) and using the circular pattern command.
Using an Axis and learning another way to define an auxiliary plane.
Creating a model using a real material.

d
a
O Determining the weight and volume from a part of from the model.
O Using the sweep feature.

d

Learning it is very convenient to create outer parts first and building up the middle
sections later, as in the modeling of the arms.

O Working with Cosmetic Threads.

After finishing this tutorial, you have learned a lot about SolidWorks. You probably
understand much more about using the program now and are building real expertise in the
use of SolidWorks. You can continue to grow your SolidWorks skills and learn even more
by discovering the purpose of additional functions yourself. If you get stranded at any
point, use the Help functions or refer to a book on SolidWorks where all of the functions
are explained.
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