Tutorial 1-2 Design




Tutorial 1

We will show you how to complete an assignment as described on the test.

Build this part in SolidWorks.

Your assignment is to build a part
in SolidWorks.

Unit system: MMGS (millimeter,
gram, second).

Although inches are often used in
the United States, we will work in
millimeters and grams, using the
metric system, which is the default
unit system in Europe, except for
in England.

Decimal places: 2.

We will work with two decimals.
This is a default setting too.

Part Origin: Arbitrary.

The origin is at a random position,
although in some assignments the
position of the origin is deter-
mined.

A=63mm, B=50mm, C=100mm.

Some dimensions are indicated in
the model with the letters A, B, or
C. You will replace them with the
values as given on the left.




All holes through all, unless other- | All holes will go through the whole
wise specified. model, unless otherwise specified
(this is often not visible in the
drawing or illustration).

Part material: Copper. The part is made out of copper in

Density = 0.0089 g/mmA3. Wi eample:
The specific weight of copper is
0.0089gram per mms3.

What is the overall mass of the | What is the total weight of the
part in grams? part? It is a multiple choice ques-
tion with four possible answers.

a. 1205
b. 1280
c. 144

d. 1108

Work plan

Although the shape of this assignment looks fairly complicated at first
glance, you will see that it is built using boss-extrude and cut-extrude
commands. The hardest part of the assignment is making a work plan for
it. Look at the shape very closely and try to divide it into different features.
It is very important to do this before you start modeling! Below you
will learn the steps we have used to build the model. Every step is a feature
that we will make. There are 10 features In total.




Start SolidWorks and open
a new part.

Select the Right Plane and
make a sketch as shown on
the right.

Can you make this sketch
yourself already? Very
good. Continue with Step 8.

If you do not succeed doing
it yourself, try using the
next few steps.
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Draw a shape as you see
on the right.

Make sure the line from the
origin runs horizontally to
the right and has a length
of about 50mm. With this
as a base the proportions
will be right.




Draw the arc now:

1.

Click on Arc in the
CommandManager.

Click on Tangent Arc in
the PropertyManager.

Click on the lower end
of the vertical line as
shown on the right.

Click on the upper end
of the vertical line as
shown on the right.
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Put the midpoint of the arc
you have just drawn exactly
on the left vertical line. By
doing so, you are sure the
arc is always 90°.

1.

Select the midpoint of
the arc.

Select (holding the
<Ctrl> key) the left
vertical line.

Click on ‘Coincident’ in
the CommandManager.
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Make a fillet at the bottom
of the sketch:

1. Click on Sketch Fillet in
the CommandManager.

2. Check to make sure you
have set a radius of
“10mm’ in the Proper-
tyManager (this is the
default value).

3. Click on the corner you
want to fillet in the
sketch.
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Set the dimensions in the
sketch as shown on the
right.
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the sketch, setting the
depth to ‘13mm’.

8 Extrude the sketch to YR e % Part1
‘50mm’. W Extrude ?
& R &
From =
|Sketch Plane M
Direction 1 =
| L | |Bl|nc|
g I:
o | 50.00mm -
™
Craft outveard 3
| [J] Direction 2 ¥ | -
| [J Thin Feature ¥ |
| Selected Contours ¥ |
9 Next, make a sketch, as
shown on the right.
1. Select the front surface
of the model to draw a
new sketch on it.
2. Click on the point
where the line converts
into the arc.
Draw the circle and set the
dimension in the sketch.
10 |Make an Extruded Cut from =8 partt
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Make a sketch as shown on
the right.

Can you do it yourself? Pro-
ceed to Step 15.

If this does not work out,
watch the following steps,
which tell you how to han-
dle this.
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1. Select the deeper plane
first. On this surface we
will make a new sketch.

2. Draw a circle and make
sure the midpoint is ex-
actly at the point where
the straight line con-
verts in to an arc.

3. Set the size of the circle
to ‘@20mm’.
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Push the <Esc> key on
your keyboard to end the
‘Smart Dimension’ com-
mand.

1,2 Select the line and the
arc as shown on the
right.

3. Click on ‘Convert Enti-
ties’ in the Command-
Manager.
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14 1. Click on ‘Trim Entities’ Wn]iﬂWntks i 0«2~ - 2. 8 v 5. K&'SolidWDrks Search
in the CommandMa- E o 5 TR P
neger . O 20 Al o Ofet i} tnear scunratem - PE2N]
2. Click on ‘Trim to closest’ £ Move Entities - s
in the PropertyManager. laas®®@ F 6r- -5
3. Click on the three parts
of the sketch that need
to be removed.
Dptions
|:>£| Poweer trim
[EJ Carner
|£| Trim away inside
[E] Trim away outside
%toclosest
15 |Extrude this sketch to a BRI EA=] =8 Partt
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Make the sketch as in the
illustration on the right.

1. Select the plane to
draw a sketch on.

2. Draw a circle. Make
sure the midpoint is ex-
actly on the point
where the straight line
converts into an arc.

3. Set the size of the circle
to ‘@10mm’.

Extrude the sketch to a EYER AR = R part1\~\

depth of ‘8mm’. 7
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Make the sketch as drawn
on the right.

Can you manage it your-
self? If you can, proceed to
Step 24.

If you cannot do it all by
yourself, follow the next
steps.
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1. Select the plane you
want to make a sketch
on.

2. Click on ‘Sketch’ in the
CommandManager to
open the sketch.
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Tip!

In most cases when we want to make a sketch, we select a plane and start
drawing a line or circle. SolidWorks will automatically open the sketch then.

In the last step you opened the sketch explicitly. Why? Because we will use
the Convert Entities command first and the sketch must be open to use this
command. That is the reason for this action.
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Select the three edges
in the model as sown
on the right.

Click on ‘Convert Enti-
ties’ in the Command-
Manager.
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Select the edge as
shown in the illustration

Click on ‘Offset Entities’
in the CommandMa-
nager.

Set the distance to
‘5mm’ in the Property-
Manager.

Uncheck the option ‘Se-
lect Chain’.

Check the option ‘Re-
verse’ to be sure the
copy will be put at the
right side.

Click on OK.
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22

1. Click on ‘Trim Entities’
in the CommandMa-
nager.

2. Select the option ‘Cor-
ner’ in the PropertyMa-
nager.

3-6 Make the upper cor-
ners by clicking as in-
dicated in the illustra-
tion.
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23 [Next, make the bottom cor- | & §® partz
ner points by clicking as
shown on the right.
24  |Extrude this sketch over = B partt

‘8Bmm’.

Use the Reverse Direction
key to make sure the extru-
sion extends in the right di-
rection.
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25 |Make the sketch as shown.

Can you manage this by
yourself? Continue to Step
30. If not, follow the next
few steps.

26 | Select the plane on which
you want to make a
sketch.

Draw three straight lines as
shown in the illustration.
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27 |1. Click on Tangent Arcin || gflSelidWorks i O~-~F-H-2-9- B & - s.. v soldworks Search
the CommandManager. = oS _.N . B %® [ - T &
2. Click at the bottom end || |2 o0 O -[-10 - A . Dot Offset {3} Lnear Stctch Pattem - | i/
of the left vertical line. . . @ 7 =% # Move Entities . .
3. Click on the bottom end $ whiate | Do L E XS W) @ (D G- - B
of the right vertical line. | ||| T |2 ] & | & BT H partt
A =92567"R=
De
28 |1. Select the midpoint of Bl &89 part1
the arc. E Properties
2. Hold the <Ctrl>-key A
and select the right ver- ||| salected Entities A
tical line too. =
3. Click on ‘Coincident’ in i
the PropertyManager.
| Existing Relations ¥
Add Relations 3
[Z| Midpoint
){ Coincident
Lh?-' :
& 3 : PN
29 |Add the two dimensions as

shown.
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30 |Make an Extruded Cut from | ||| |24 & B partt
this sketch with a depth of
‘Omm’.
iSket-:h Plare I\d
Direction 1 A
|E| |lind v
a
o [ 5.00mm e
[Flip side to cut
k)
31 [Make the sketch as shown
and continue to Step 35.
If you cannot manage this
yourself, follow the next
few steps.
32 |1. Select the plane to

make the next sketch
as shown on the right.

2. Draw a circle, just
about the size and posi-
tion as in the illustra-
tion.
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33 |1. Select the midpoint J&“@ =NEII B pary
from the circle. E Properties
2. Hold the <Ctrl>-key « A
and click on the point selected Entities A
as shown on the right. -
. . . Vertex<1>
3. Click on ‘Horizontal’ in
the PropertyManager. 2
| Existing Relations ¥ 1
Add Relations 3
|: Horizontal
| | | ical
|é| Coincm_ler3
34 |Set the sizes as shown in

the illustration.
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35 |[Make an Extruded Cut from
tis setch
Select the option ‘Through ¥ R G
All. h
|SketcTPIane
Direction1 A
a
[IFlip side ko cut
Draft outveard -
36 |Make the sketch as shown

on the right and continue to
Step 40.

If you cannot manage this
yourself, follow the next
few steps.
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37 Select the upper sur-
face from the model
Click on Normal To in
the pop-up menu.

38 Click on Rectangle in

the CommandManager.

Draw the rectangle as
shown in the illustration
on the right.
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39 |Set the two sizes as shown. 12
. u
R w|w
|
40 |[Make an Extruded Cut from
this sketch and set the i
depth to ‘Through All'. ————
VX&) (D)
u
Sketch Plane &]
[ IFlip side to cut
B
| Draft outward
41 |[Make the sketch as shown.
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42 |Make an Extruded Cut from =B Partt . P
this sketch and set the
depth to ‘Through All'.
; :
[CIFlip side ko cut
|| Draft outward .
43 |Finally, make the sketch as
shown in the illustration on
the right.
44 |Make an Extruded Cut from [ part1

this sketch and set the
depth to ‘Through All'.

Through all

g :
[C1Flip side ta cut

V| I =

|| Draft outward
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45 | The model is now ready. % FR[e& >
We have to select the kind (¥ )
of material, and the as- " Part1
signment says ‘copper’. % [A] Annotations
= Material =not specifjed
1. Right-click on ‘Material’ || - % Front Plane ﬂ‘ 3= | Edic Material
in the FeatureManager. ::g ;iﬂgphtplpall;j_ Alloy Steel
2. When ‘Copper’isinthe || . oy Copper
list, you can click on it. i ([ Extrudet £150 ey
If not, click on ‘Edit Ma- | || = (& Extruse2 1080 Al
il i) ([§) Extrudes AIS1 304
terla . = TR Fetriided alvanized Steel
46 | 1. Open the list ‘Copper &9 part1

and its Alloys’ in the
PropertyManager.

2. Select ‘Copper’.

3. Just to be sure: check
the density under
‘Physical Properties’. Is
it the same as in the
assignment?

4. Click on OK.

laterials Editor

‘4

[ B
W

MMk 1
~aterials

Fl
50"# Mql,ﬁ;rials vl
opper and its Allavs M

- Alurninum Bronze
- Brass

Eopper? |2
Leaded Commercial B

Manganese Bronze
Tin Bearing Bronze
" Wirought Copper M

] @
| [v]

|—Appc-m‘antt—¥—|

Phvciral P Fi
Physical Properties

Elastic Ma,.. 110000 N/mm...
Poissons ...  0O.37

Shear Mo,., 40000 Kjmm™2
Thermal E... 2.4e-00%

Specific Heat 390 Jfkg K
Tensile Str... 394.38 M/mm"~2
Wield Stre..,  258.646 M/m...

Density 0.0089 g,l'mm"S* 3
Thermal C... 390 W/ mK
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47 We want to know the @SnlidWorks i D x L,‘? » ﬁ x @ - m - l v '\f.lh'SoIidWDrks Search
weight of this part: a Iy g Check %8 Deviation Analysis Draft Analysis
1. Click on the tab ‘Eva- Measure 3 Section ... E] Import Diag | NS Zebra Stripes [ R Undercut Detectior
luate’ in the Com- e o S i f‘,{' Heal Edges ﬁ Curvature
mandManager. Evaluat TXoel e = pEr— =
g e | e S e aSsM@E- T oA B
2. Click on ‘Mass Proper- | [[@ [T 2]&] >
ties'. (7 b
W Part1
1+ A | Annotations
3= Copper
% Frant Plane
% Top Plane
% Right Plane
I_. Qrigin
i+ TR Extrudel
48 In the pop-up menu you £ Mass Properties &l
can read the Welght: | Print, .. |[ Copey H Close ” Qptions. .. ” Recalculate ]
1280.33 grams’.
Cutput coordinate system: | -- default -- M

Part1.5LDPRT
Selected items:

Include hidden bodiesfcomponents

Shiow aukput coordinate system in corner of window
|:| Assigned mass properties

Mass properties of Partl { Park Configuration - Defaulk ) [ﬂ
Cutput coordinate System: -- default --

Density = 0.01 grams per cubic milimeter

Mass = 1280.33 grams *

Volume = 14385758 cubic milimeters

Surface area = 2611248 milimeters~2

Center of mass: { milimeters )
A =20.81
¥ =25.80
£ =-56.06

Principal axes of inertia and principal moments of inertia: { grams * square milimeters )
Taken at the center of mass,
I ={-0.13, -0.14, 0,98) Px=554808.12 M
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Tutorial 2

to the first one.

We are going to build a second model. Again, this is an assignment similar

Build this part in SolidWorks.

Unit system: MMGS (millimeter, gram, second).

Decimal places: 2.

Part origin: Arbitrary.

All holes through all, unless otherwise specified.

Part material: 6061 Alloy.
Density = 0.0027 g/mm~3.

What is the overall mass of the part in grams?

a. 2040.57
b. 2004.57
c. 102.63

d. 1561.23
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Work plan

Again, you have to think about the way you are going to build this model.
Below are the steps you should take. Every step is a feature.

49

Open a new part and make 200
the sketch as shown on the o 100 40
right on the Right Plane. = _
i , 'S
™ K 4| re)
ol e I = |m 5 I =
o
= . 50 _|3750 |  _| 25
100 o
50 | Extrude the sketch to YA = parz
‘100mm’.
o Gef
Frol b
|Sketch Flane Ii]
Direction 1 =
(7] [gind ™
1
oy | 100.00mm ﬁ 1 4
] 47
Craft outward r
| [J] Direction 2 ¥ | :
| [T Thin Featiurs b | j
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51 | We will create the first - H-2-9- 8 ...\~ Solidworks Search )2 -~ B % |
auxiliary plane: = = :
@ w Revalved Cut @ L @ Rib Lﬁ Wrap ‘@f U
1. Select the edge as Extuded Hole (& SweptCut | Filet Linear B praft @ Dome | Reference Curves 7
shown. Cut  Wizard Eeilisiy Geometry
m Lofted Cut £ @ Mirror -
2. Hold the <Ctrl> key ' Plane —
- =5 ¥
and select the plane as Buis
shown in the illustra- Coordinate Syste 4 3 —
tion. Paink @
3. Click on the arrow be- ikl il
neath ‘Reference Geo- =]
metry’ in the Com- &
mandManager. =
4. Click on ‘Plane’. 1 v
A
52 | 1. Setthe corner of the ﬁ E ||| B9 partz

new plane to ‘30°" in
the PropertyManager.

2. Check ‘Reverse direc-
tion'.
3. Click on OK.

«?E! E=

Edge<1=
Face<1>

D

l.=.'| Thraugh Lines/Painks

é| Farallel Plane at Point
[ 30.00de e
- EEEE N S

SN ¥ 1

[¥]Reverse direction
i3]
=]

Py
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53

Make the sketch as shown
in the illustration on the
right and continue to Step
58.

If you cannot make this
sketch by yourself, then
follow the next few steps.

54 | 1. Select the auxiliary AEisolidWorks I O-2-B-2-9- 8 E - s.. (I=soidworkssearch
plane you have just = @~ s 5 -
created. E%c Sﬁrt | r\J %ﬂ Co@ert ﬂ E .”'mr o Display/C
i i i Sketch | Dimension s @ v ﬁg" Entities Entities gnfﬁ::ts 288 Linear Sketch Pattern 5 Relatic
2. Click on Line in the e @ N * = . ¥ Move Entities = "
CommandManager.
3. Click as shown to get
the beginning of the
line.
4. Click as shown to get Message &
the second point from
the line.
5. Move the cursor away
from the last point but Existing Refations #
do NOT click! L
o Under Defined
55 1. Return to the end point | m§ parz

of the line with the
cursor (do NOT click!)

2. SolidWorks starts
drawing an arc now.

3. Click as shown to get
the second point of the
arc. Make sure to draw
half a circle.

TE0° R = 40,27

El
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56 | SolidWorks will automati- | B# partz

cally draw lines again.

Draw the two last lines.

/’ /
@

Tip! You saw an ‘automatic’ change of function between the Line and Circle
command. This is called Autotransitioning in SolidWorks and is very conve-
nient if you want to build a sketch from lines and coincident circles.

57 Set the two dimensions as

shown with Smart Dimen-

sion.

58 | Make an extrusion from Y ERS A & 8 par
this sketch. I Extrud;

1. Click on Reverse Direc-
tion in the Property-
Manager to make sure
that the extrusion goes
downwards and not
upwards.

2. Select ‘Up to Next' to
set the depth.

3. Click on OK.

& R Gy
;#ﬁ
iSketch Flane !:_J
Direcktion 1 &

(7| |up o next v
‘1
Merge result

n)

caf
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59 Make the sketch as shown
in the illustration on the
right and continue to Step
63.
If you cannot make this
sketch by yourself, then
follow the next few steps.
60 1. Select the plane to Bl SolidWorks :J O-~-F-H-2-9- 8 El - s.. - soidworks Search
make a sketch on. 5 [ T
2. Click on Arc in the E-nri;i?es %ﬂ?éeerst SHEEE 288 Linear Sketch Pattern > DistleTgéE
CommandManager. Nt = - &g Move Entities - 2
3. Click on 3 Point Arc in %' N QA NM@ P B
the PropertyManager. EAEIE = parez
4. Set the first arc point
at the corner as
shown.
5. Set the second point
on the edge.
6. Set the third point at a Enisting Relations A
random position. Y
ﬂ Under Defined
61 Insert the two dimensions

as shown.
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62 | Draw two small lines above | | il selidWorks .:J O-2-lH-2-9-. 8 E - s.. Q- soldworks Search
the arc as shown. Z o . 5 5 T &
Exit Smart Trim  Conwert gom | Display/T
Sketch | Dimension Entities  Entities ECIJ'lth?JEts nEs L Sctiibakan 7| Relatic
= = = = 3 Move Entities - =
=89 Partz
Edit the settings of the current
lime, sketch a new line, ar select
QF ko change the settings For
the nesxt new line,
Existing Relations 5
i_ Haotizantalo
ﬂ Fully Defined
63 | Make an Extruded Cut from | [[&| 7 [i2 ] & | &

this sketch.

1.

Select the option ‘Up
To Surface’ to set the
depth.

Click on the plane
which indicates the
end of the Extruded
Cut.

& B &
From R
|Sketch Plane |V_I

‘Direction 1 R
l L) | Up To Surface :

[ Flip side ko cut

Draft oubward
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64

Make the sketch on the
sloped plane as shown in
the illustration on the right
and continue to Step 58.

If you cannot make this
sketch by yourself, then
follow the next few steps.

65

1. Select the sloped plane
first to make a sketch
on.

2. Click on Circle in the
CommandManager.

3. Keep the cursor still
just above the rounded
edge at the top of the
plane. Do NOT click!

4. The midpoint of the
edge appears. Click on
that to set the middle
of the circle.

2
Trim

-

)

Convert
A | eriiies Enttes

& Mirror Entities

Offset 828 Linear SketchPattemn + Di%ﬁ:ﬁ
: ""'--!i_:'n.l'ﬂnwefr:ﬁﬁwﬁ- et o

B partz

3

AT ME@- P v-m-BE-

1
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66 Draw the circle and set the
dimension.
67 Draw two centerlines as

shown on the right.

Push the <Esc> key after
you have drawn the first
centerline, and then draw
the second centerline.
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68 | 1,2 Select both centerlines | | GfiSolidWorks i O-F-H-2-9- 8 & - s. (Q-soldworks search
(use the <Ctrl> key). % 0O T
Click on ‘Offset Entities’ Bl P il 323 Lnear Sketchpatter < | DSPRYD!
in the CommandMa- = - o Move Entities - =
nager. Sketch | Weldments | Evaluate | DimXpert | 3 ?@' G A - B~
The distance is ‘5mm’. = B partz
Select the option ‘Bi-
directional’.
Select the option ‘Cap —— [f
ends’. o |50omm ™
i Add dimensions 4

Select the option
‘Lines’. []5elect chain I,’/
Click on OK. [¥] Bi-directional u

Make b

D co‘?ﬂstruii;eon
[¥]Cap ends * 6
) ares
(%) Lines L :
7 1 ; -
69 Click on ‘Trim Entities’ Bl solidWorks :J O-2-E-=-9- 8 E - s. solidworks Search

in the CommandMa-
nager.

Click on the option
‘Trim away inside’ in
the PropertyManager.
Click on the circle.

Click on all four lines
that run through the
circle. The pieces at
the inside of the circle
will be removed.

E & B G L B | 3 D\ Mirror Entities

Exit Smart Trim | Convert ooo | Display,/D
Sketch | Dimension | 0- :Q 7 @ v A' Entities | Entities Offset 383 Linear Sketch Pattern 7| Relatio

== b :\ T ¥ ,‘n Maove Entities o =
e 1R ASH @ G oo - 8-
% |ﬁ I|% " $’ "@] R Partz
o
|I'€Iessage w
Options s

|‘<E| Power krim

g 2
E | Trim away inside

|E| Trim awiay outside

|E| Trim to closest
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70 | 1. Click on ‘Trim to clos- EYERIAEArA = @ par
est’ in the PropertyMa-
nager. &
2. Click on the parts of [y — v |
the circle that you :
want to be removed. I— A
|'£| Powert Lrim
|E| Corner
|£| Trim away jnside
|E| | FyUkside
[ Trim ko closest
71 | Did you trim everything? EYERIES=) = B partz
Now you can make an Ex- (CiExtrude 7|
truded Cut from the > b
sketch. Set the depth to *_2—
‘5Smm’. From ]
|Sketch Plane [v]
Direction 1 ~
|)' | |B||nd ]
1
o | 5.00mm
[IFlip side ko cut
N
72 Make the sketch as shown

in the illustration on the
right.
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73 | Make an Extruded Cut =89 partz
‘Through All'.
w* G 2
'From = G
|Sketch Plane |ﬂ
Direction 1 A
| 2 | | hrough & :
1
[ Flip side ko cut
=
Draft outward
k!
74 We will now make the i E? i i % 5 @ i I O %vSoliderksSearch ViR ]
second auxiliary plane. ' =
yp [ Revolvedcut @y 988 o Rib (@ Wrap W b))
1. Select the edge as | Extruded Hole Swept Cut [ e ;‘:E:n E Draft e Dome | ?;anen?:ntm S
shown. Cut Wizard v
m Lofted Cut = £ m Shell @ Mirrar = -

2. Hold the <Ctrl>-key
and select the plane as
shown in the illustra-
tion.

3. Click on the arrow be-
neath ‘Reference Geo-
metry’ in the Com-
mandManager.

4. Click on ‘Plane’.

a l Plane
- ., | dxis K
Coordinate Sysk 4

Paint

Mate Reference

A

cEBllsE
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75 1. Set the angle of the B partz
new plane to ‘20°" in
the PropertyManager. @ P
2. Click on Reverse direc- seledi : Pe
tion, s0 the p!ane ex- P Edweeis
tends in the right di- Face<1:
rection.
3. Click on OK. —
|:'| Thraugh Lines/Painks
|§| Parallel Plane at Point
@ 20,00deq g I"‘ 1 '
|E| 10, 00mm |
Reverse direction :
e WS
(= A
76 Make a sketch as shown on

the plane that you have
just created.

In Steps 54 to 56 you have
already made a similar
sketch. If you want, you
can check these steps to
see how it is done.

Tip!

The bottom corner points from the sketch are not exactly on the edge of
the model (not coincident). This is because the plane you have inserted
(Plane2) is also exactly on that edge. How can you solve this? Hide the
plane temporarily. Click on Hide/Show Items, and next on Planes.
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77 | Make an extrusion from EYEEAER =B partz
the sketch. : e
1. First click on Reverse ~f$ 6*!1' 3
Direction in the Proper- o . &
tyManager to extend Stchlone x|
the extrusion down- 1
wards. A
)
2. Select the option ‘Up
To Next'. 7 I
3. Click on OK. [ Merge result
(&)
Draft outward
|0 pirection2 v||ﬂ
78 Make the sketch as shown
on the right.
79 Extrude the sketch with a

height of ‘15mm’.

@EE ﬁ H % Partl

v) %)) 2)

From 2
|Sketch Plane M
Direction 1 2

@ |Bl|nd v

a
o | 15.00mm

[¥]Merge result

Draft outward

P
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80 Make the sketch as shown
on the right.
81 | Make an Extruded Cut NESEAE =B part
‘Through All" from this |5 Extrude
sketch. = &s
Fro l e
|Sketu:h Plane |VJ
‘Direction 1
I" | Through Al f
1
[CIFlip side to cut
(]|
|0 pirection 2 | :
82 The model is now finished. »

We will select the kind of
material now.

1. Right-click on ‘Material’
in the FeatureManager.

2. Click on ‘Edit Material'.

Y=Y EA=
T

Q.E Partz

& A Annatations

% Right
I_. Crigin
1+ Extrudel
i Q Planel
[ Extrude?
i @ Extrude3

# ﬁ Extrudes

$= Material <not sperifieds
@ Front Plan !—
@ Top Pm

Edit Material * 2

Copper
Alloy Stesl
6061 Alloy
1060 Alloy
AISI 304

Galvanized Steel

ask Stainlras Steel
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83 | 1. Open the list of ‘Alumi- | |[% 7 &[4 &) B partz
num Alloys’ in the Pro- 3 rials Edi
pertyManager. & ‘ 4
-4
2. Select ‘6061 Alloy'. Materials | A
3. Verify that the density Soliggrks Materials ~
is the same as the one Aluminum Alloys [~]
in the assignment. 1060 llory
1345 alloy |
4. Click on OK. 1350 Alloy 1
2014 Alloy
2018 Alloy
2024 plloy
3003 Alloy
6061 Alloy ﬁ 2
W
| ] ]
«
| Appearance b |
Physical Properties ~
Elastic Mo,.,  &9000 Njmm~2
Poissons ... 0,33
Shear Mo... 26000 Nfmm~2
Thermal E... 2.4e-005
Density 00027 gjmm3 3
Thermal C... 170 WWmK
Sracific Hask 1200 1A ¥
84 | Finally, we want to know &0 Mass Properties BE
the total mass from this | Print. .. |[ Copy ” Close ” Cptions. .. ” Recalculate ]
part.
. Qukput coordinate systemn: | - default - [v
Click on the tab ‘Evaluate’ Porto SLOPRT
in the CommandManager el e
and next on ‘Mass Proper-
ties'.
Include hidden bodiesfcomponents
In th -up men
€ pop up. enu you [v] Show oukput coordinate system in cormer of window
can read a weight of
2040.57 grams. So this is []assigned mass properties
Mass properties of Parkz { Park Configuration - Defaulk ) -

answer A from the assign-
ment.

You can also see the Cen-
ter of mass. This value is
displayed in an X-, Y- and
Z-coordinate in relation to
the origin. The center of
mass in the model itself is
also indicated.

Qukput coordinate Swskem; -- default --
Density = 0,00 grams per cubic milimeter
Mass = 2040.57 grams * 1
Wolume = 795765,04 cubic millimeters
Surface area = 7583318 milimeters~2
Center of mass: { milimeters )

%=49.29 * 2

¥ = 16.66
Z=-109.31

Principal axes of inertia and principal marments of inertia: { grams * square millimeters )

Taken at the center of mass,

Ix = (0,03, -0.07, 1.00) Px= 200730247

(]
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