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Product Design

Connector Assembly

You will practice concepts learned throughout the course, by building the
master exercise and following the recommended process

&= Connector Assembly : Presentation

= Connector Assembly (1): Assembling Components
& Connector Assembly (2): Positioning Components
& Connector Assembly (3): Analyzing the Assembly
& Connector Assembly (4): Fixing the clash

& Connector Assembly (5): Adding Screws
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Product Design

Connector Assembly

Exercise Presentation

. 90 min

Objectives :

In this exercise you will build the Connector
Assembly and modify one of its components.

In this Exercise you will use :
Product Structure Tools
Assembly Constraints
Compass

Clash Analysis

Part Design in Context
Standard Tools

N % % 8 8 K

Copyright DASSAULT SYSTEMES

Connector Assembly

EXERCISE BOOK

Student Notes:

Copyright DASSAULT SYSTEMES



Product Design

Design Intent: Connector Assembly

2 instances
of the Shell

contact
constraint

Connector
Card Assembly
with fix-in-
space
constraint

2 coincidence constraints

w Create and name the assembly as “Connector Assembly”.

w Add a sub-assembly “Connector Card assembly” and two instances of “Connector
Shell”. Assign instance names to the two instances of “Connector Shell”.

w Position each component and create constraints between them.

w Analyze for interferences between the components and correct the interference by
making an opening for the “Connector Card Assembly”.

Add two instances of “Screw”.
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Student Notes:

Design Process: Connector Assembly

Create and name the assembly, insert
components, duplicate the shell, assign
Instance Names, and save the assembly

Connector Assembly]
*" Connector Shell (Top Shell)
T" ' Connector Card Assembly (Connector Card Assembly. 1)
t‘?@ Connector Shell {Bottorn Shell)
Applications

TﬁJ

Position the components
using constraints

3

7 Check for interference ]
Fix the clash
between %
components o

—

Create a Pattern

Insert Screw and
position it.
of the Screw

Copyright DASSAULT SYSTEMES
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Product Design

Connector Assembly

Step 1: Assembling Components

‘ 15 min

In this step you will:

¢ Create a new assembly and name it
« Insert existing components

¢« Assign instance names

¢ Save the assembly
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Product Design

Do It Yourself (1/2)

Parts used: “CATASMConnector_Shell.CATPart”,
“CATASMConnector_Card_Assembly.CATProduct”

¢ Create a new CATProduct and name it as “Connector Assembly”

¢ Insert existing components “CATASMConnector_Shell.CATPart”
and “CATASMConnector_Card_Assembly.CATProduct”

« Duplicate the “CATASMConnector_Shell. CATPart”
4 Copy the “Connector Shell”
# Paste it into “Connector Assembly”

Connector Shell

C'J-i};j onnector Assembly

Applications

Connector Card Assembly

Copyright DASSAULT SYSTEMES
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Student Notes:

Do It Yourself (2/2)

&J You can compare your result with the “CATASM_Connector_Assembly2.CATProduct”

« Rename the two instances of “Connector Shell” as “Top Shell”
and “Bottom Shell”

C"J-i};j onnector Assembly
1-% Connector Shell (Top Shell)

HProperties

Current seleckion : ITu:up ShelljConnector Assembly

Graphic | Product | Mechanical | Drrafting
#5.| Connector Card Assembly {Connector Card Assembly.1)

t"‘@ Connector Shell (Bottom Shell)

Applications

Campaonent
Instance name |Top shel

« Save the assembly as “CATASM_ConnectorAssembly2.CATProduct” in a new
folder “Connector_Assembly” using ‘Save Management’

# Click on Propagate Directory to save all documents in same folder

State | Mams Location Jae |
CATASM Conneckor_Assembly2,C...  CilDocuments and Setkingsiyket Applis Save fs. ., |

Cpen  CATASMConnector Card_Assembl...  C:\Documents and Settingshvkwi Applic B R I
Open  CATASMConneckor_Shell CATPart Ci\Documents and Sektings vk’ Spplic Rl =,

Open CATASMConnector_Card, CATPart CiDocuments and Sektings' ke Applic Reset |
Open  CATASMConnector Socket Recep...  Ci\Documents and Settingsiykwlappli

]

z

: 4] | I3

5 Pattern Name:l * Apply Patkern I

<

2 0 Unsaved File(s) Left [] Enable independent saves

a

z

g @ ok | @ocance]
3 =
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Product Design

Connector Assembly

Step 2: Positioning Components

. 20 min

In this step you will position the components
using compass and constrain them by using
following constraints:

« Fix Component constraint

« Coincidence constraint

¢ Contact constraint

Copyright DASSAULT SYSTEMES
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Product Design

Do It Yourself (1/4)

m Product used: “CATASM_Connector_Assembly2.CATProduct”

¢ Fix “Connector Card Assembly” é;

@ onnectar Assembly
f—% Connector Shell (Top Shell)

Connector Card Assembly {Connector Card Assembly. 1)
f""@ Connector Shell {Bottom Shell)
i'-'I:h Constraints
L LQE Fix.1 {Connector Card Assembly.1)
Applications

¢ Move the “Top Shell” and the “Bottom Shell” and position Top Shell
them using Compass as shown

Connector Card Assembly

Bottom Shell

Copyright DASSAULT SYSTEMES
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Product Design

EXERCISE BOOK

DO It Yourself (2/4) Student Notes:

« Set an axial coincidence between corresponding holes of &
“Top Shell” and “Connector Card Assembly”.

‘:"I-i};j onnector Assembly
yg Connector Shell {Top Shell)

Connector Card Assembly {Connector Card Assembly.1)
*"@ Connector Shell {Bottom Shell)
=-[ 1l Constraints
Fix.1 {Connector Card Assembly.1)
& Coincidence.2 {Top Shell,.Connector Card Assembly.1)
& Coincidence.3 {Top Shell,.Connector Card Assembly.1)
Applications

« Set an axial coincidence between corresponding holes of (i
“Bottom Shell” and “Connector Card Assembly”.

=-[ 11 Constraints i
QE Fix.1 {Cornnector Card Assembly.1) i
£ Coincidence.2 {Top Shell,Connector Card Assembly.1) :
& Coincidence.3 {Top Shell,Connector Card Assembly.1)
& Coincidence.4 {Battom Shell.Connector Card Assembly.1):
£ Coincidence 5 {Bottom Shell,Connector Card Assembly.1) i

Copyright DASSAULT SYSTEMES
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Product Design

EXERCISE BOOK

DO It Yourself (3/4) Student Notes:

« Create a contact constraint between the inside face of the “Top i @
Shell” and the top face of “Connector Card” as shown o

Top Shell

<«—— Connector Card

¢ Create a contact constraint between the inside face of the
“Bottom Shell” and bottom face of “Connector Card Assembly” @”

Bottom
Shell

Copyright DASSAULT SYSTEMES
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Product Design

Do It Yourself (4/4)

You can compare your results with attached model :
“CATASM_Connector_Assembly3.CATProduct”

« Move the “Top Shell” with the compass. The ‘Update’ icon is
activated indicating that an assembly needs an update.

¢ Update the assembly by clicking on the ‘Update’ icon

“:@ ;onnector Assembly

F-@y Cannectar Shell (Top Shell)
15" 2] Connertnr Card Assembly (Connertor Card Assrmhly.1)

?“@ Connector Shell {Bottom Shell’

H'EII Constraints

—a:i;u Fix.1 {Connector Card Assembhy.1)

— & Coincidenee.? {Top Shell,Connector Gard Asscmbly.1)

—4& Coincidencc.3 {Top Shell,Connector Gard Asscmbly.1)

— &% Coincidence.4 iBottom Shell,Connector Card Assembly.1)

— &% Coincidence.5 iBottom Shell,Connector Card Assembly.1)
—ﬁ' Surface contact.G {Gonnector Card Assembly. 1, Top Shell)
_ﬁ' Surlace vunlacl.? [Butboin Shell,Cunneciur Card Assernbly.1)
—Applications

« Save the assembly as ‘CATASM_Connector_Assembly3.CATProduct’
using ‘Save As’ command.

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:

Copyright DASSAULT SYSTEMES

15



Product Design

Connector Housing
Step 3: Analyzing the Assembly

. 15 min

In this step you will perform clash
analysis in the assembly using
‘Compute Clash’ command.
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Product Design

EXERCISE BOOK
Student Notes:
Do It Yourself (1/2)
Product used: “CATASM_Connector_Assembly3.CATProduct”
¢ Compute clash between following components using ‘Compute
Clash’ command
4 Launch ‘Compute Clash’ command
# Multi select “Connector Card Assembly” and “Top Shell”
& H ‘ ’
» Click Apply Clash Detection HE
! analyze QH:I-D;\I-"HEE“""‘E ronnector Assembly oeintion
D Bill of Material.. i +-2,; Connestor Shell (Top Shell) [Clash =]
i ] Q}j /Connector Assemble/Top Shell
:@deate... ! *-" S Connector Assembly/Connector Card Axzembly.1
H ] ?‘"%@@CUHHUL:LUI Shell (Butturn Shell)
E Constraints EI Cunsudinls — Result
i@{ Deareefs] of freedar... i Applications ﬁ’ Clash |
E Dependencies i ioply | & Cancel
e | —) = s
:%‘% Mechanical Structure... ]
- ‘Red Light’ in the Result
section indicates clash
@
Top Shell
Connector Card -5
8 Assembly
=
3 ‘Red’ areas in the assembly
£ indicate clash
Copyright DASSAULT SYSTEMES 17



Product Design

Do It Yourself (2/2)

You can compare your results with the attached model:
“CATASM_Connector_Assembly4.CATProduct”

« Compute clash between following components using ‘Compute
Clash’ command
# “Connector Card Assembly”
4 “Bottom Shell”

Clazh Detection a
— Diefinition
|Clash [ ‘
{Connectar Azzembly/Connectar Card Assembly. 1
AConnector Aszembly/Bottom Shell
— Result
g Clash ‘
1 @ Eancel_l
i
. Connector Card
Clash exists between Assembly
selected parts Bottom Shell

« Save the assembly as ‘CATASM_Connector_Assembly4.CATProduct’
using ‘Save As’ command

Copyright DASSAULT SYSTEMES
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EXERCISE BOOK

Student Notes:

Connector Assembly
Step 4: Fixing the clash

. 30 min

In this step, you will eliminate the clash
between the components by editing one
of the components in the context of the
assembly. In this process you will:

¢ Hide components

¢ Edit part in ‘Part Design’ workbench.

« Show components

« Save the assembly

Copyright DASSAULT SYSTEMES
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Product Design

Do It Yourself (1/4)

m Product used: “CATASM_Connector_Assembly4.CATProduct”

¢ Hide “Bottom Shell”.

C"J-F;j onnector Assembly

*—% Connector Shell {Top Shell)

1? 3 Connector Card Assembly (Connector Card Assembly.1)
f“ﬁ%@fé(}unnectur Shell {Bottom Shell)

*‘ﬁj Constraints

L

Applications

¢ Edit the part “Connector Shell” in assembly
context.

CgCunnectur Assembly

-] Connector Shell (Top Shell)
Lo onnector Shell

"f'% PartBody

# 5% Geometrical Set.2

f‘@ Connector Card Assembly {Connector Card Assembly.1)
f‘i%gg.:é()unnectur Shell {(Bottom Shell)

tﬁz Constraints

Applications

Copyright DASSAULT SYSTEMES

Pocket sketch

(CO)

Refer to Detailed Steps to see the
details on how to edit part and
create a pocket using Part Design
workbench
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Product Design

EXERCISE BOOK

DO It Yourself (2/4) Student Notes:

« Create a new sketch on the ‘yz plane’ of the
“Connector Shell” as shown

« EXxit the sketcher workbench.

‘yz plane’

Pocket sketch

« Create a pocket using the sketch created in earlier step

The pocket creates a clearance between
“Connector Shell” and the “Connector Card”

Copyright DASSAULT SYSTEMES
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Product Design

EXERCISE BOOK

DO It Yourself (3/4) Student Notes:

© Unhide “Bottom Shell”

Now there is a clearance between the two
“Connector Shells” and the “Connector Card”

¢ Activate “Connector Assembly”

2y
=|r- Connector Shell (Top Shell)
*% Connector Card Assembly (Connector Card Assembly. 1)
T"’n Connector Shell {Bottom Shelly
E‘] Constraints
Applications

Copyright DASSAULT SYSTEMES
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Product Design

EXERCISE BOOK
Student Notes:
Do It Yourself (4/4)
You can compare your results with the attached model :
el “CATASM_Connector_Assembly5.CATProduct”
« Save various components using ‘Save Management’.
# Save “CATASMConnector_Shell.CATPart” as
“CATASMConnector_Shell with_Pocket.CATPart”
4 Save root assembly as
“CATASM_Connector_Assembly5.CATProduct”
% Click on Propagate directory to ensure all documents are
saved in same folder
State Location Save |
Modified CATASM Conneckor_AssemblyS. CATProduck C:\Documents and Save Al |
Modified CATASMConnector_Card_fAssembly, CATProduct CiiDocurments and ! it ey
Open CATASMConnector Shell_with Pocket, CATPart Ci\Documents and : Rripleiglli= sl lE e
Cipen CATASMConnector_Card. CATPark C:Documents and Reset I
CIpeEn CATASMZonneckar_Socket _Receptacls CATPart C:iDocuments and ¢
41 | i3
Pattern Marme:| * Apply Pattern I
@ 2 Unsaved File(s) Left [ ] Enable independent saves
o @ ot | @cancl
2 -
2
Copyright DASSAULT SYSTEMES 23



Product Design

Connector Assembly
Step 5: Adding screws

. 10 min

In this step you will add and
position the ‘Connector Screw’ in
the “Connector Assembly”.

You will then create a pattern of
screw using an existing pattern.

Copyright DASSAULT SYSTEMES
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Product Design

EXERCISE BOOK
Do It Yourself (1/3) Student Notes:

&J Documents used: “CATASM_Connector_Assembly5.CATProduct”,
=t “CATASMConnector Screw.CATPart”

¢ Insert “CATASMConnector_Screw.CATPart” in “Connector
Assembly” using ‘Insert Existing Component’.

@

Connector Shell {Top Shell)

*‘% Conncetor Card Asscembly {Conneetor Card Assembly. 1)
?"u Connector Shell {Bottom Shell)

*‘@ Connector Screw {Connectar Screw.1)

*‘E: Constraints

L

Applications
Connector Screw
« Position the “Connector Screw” by adding following assembly |
constraints:

4 Coincidence constraint between the axis of the “Connector
Screw” and the axis of ‘Hole.1’ holes in the “Top Shell”

4 Contact constraint between the bottom face of the
“Connector Screw” head and the top face of the “Top
Shell”

Click on Update icon @
to update constraints

N N S N B
I
I
I

& Coincidence.8 {Connector Screw.1,Top Shell) .
i ﬁ Surface contact9 (Conrector Screw.1,Top Shell; !

Copyright DASSAULT SYSTEMES
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Product Design

EXERCISE BOOK

Do It Yourself (2/3) Student Notes:

« Duplicate the “Connector Screw” by using an | 5@ Comnestor Shell T ;
existing pattern: — = xy plane :
4 Select the “Connector Screw” (in the tree or | [ yzplane !
on the geometry) i “_M;g E’);EEEZy Instantiation on a pattern
# Click on the “Reuse Pattern” icon 7] Pad. = oLk it pter |
# To select the pattern, open the “Connector E *—% Eadkz | Gene[a:d CD{TDD'nednt?Ii'mitionw“h respect to:
Shell” node and select ‘RectPattern.2’ in the r_@ b ;t e —
tree or in the geometry. i L 9 Drait —guem =
: - ectPattern.
# Click OK to confirm the inputs E —[ Draft.2 Instaresls: |2
H — EdgeFillet.1 In campanent:  [Connector Shell [Bokttorn Shed)
"'u ;onnector Assembly : _:’E ger e -~ Component o instantate
‘ E EngFIIIEtQ %IConnector Screw [Connector Screw.1]
5 Cl'll'll"lPl"il'lr th“ (TI'I[I th") i _@ Shelln First instance.n.n pattern
Cunneclur Card Assembly (Cunnector Card Assembly. 1) ¥ 07 Add ! E:fltis:f::;fmpc'ne"t =l
f‘ Connector Shell {Bottom Shell) i £ RectPattern- {5t [Constraint Name [ Second Component |
' @ Hole.1 Coincidence. & Connectar Shell [Top...
Cﬂnneﬂtﬂr SErEW (Cﬂnneﬂtﬂr SErEW 1 } ! ﬁ RectPattern.? Surface contact 3 Connectar Shell [Top....
Gonnector Screw (Connector Screw.?) : & EdgeFillet3
: | #7 sketch.5
|:I Constraints i LR EEEEED --

Reuse Pattern feature is added
=I5 Reused Rectangular Pattern. |, the specification tree, which

2 Top Shell / RectPattem.? [*—shows the pattern that has

’@ Connector Screw.1 been reused and the
— component that is patterned.

Applications

Copyright DASSAULT SYSTEMES
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Product Design

EXERCISE BOOK

DO It YOUI‘SG" (3/3) Student Notes:

You can compare your results with the attached model:
el “CATASM_Connector_Assembly5 end.CATProduct”

¢ Save the “Connector Assembly” as
“CATASM_Connector_Assembly_5 end.CATProduct” using
Save Management.

4 Use ‘Propagate directory’ to save all the files in same

location
Save Management ﬂil
Location Save |
] ATProduck Savia e, l
Tl RotatingComponent, CATProduct e —
e FixedCarnponent . CATProduck Eiapaaste directr V—I
Qpen CATASM_MovablelJaw, CATPart Z:A\Documents and Settingst vl FlEsel I
Qpen CATASM_Axis. CATPark C:\Documents and Settingsivl
Qpen CATASM_ fxishiut. CATPart Z:\Documents and Settingstyl
Cpen CATASM_BigScrew . CATPart CDocuments and Setkingsiyl
Qpen CATASM_ MovableJawHolder . CATPart Z:A\Documents and Settingstyl
Qpen CATASM_Staticlaw. CATPart Z:\Documents and Settingstyl
Cpen CATASM_2ndStatic Jaw . CATPark C:\Documents and Setkingsivl
Qpen CATASM JawHolderFlange. CATPart Z:\Documents and Settingstyl
« | 3
Patkern Name:| * Apply Pattern I
3 Unsaved File(s) Left [1Enable independent saves
@ O _I & Cancel |
e

Copyright DASSAULT SYSTEMES
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Product Design

Vice Assembly

You will practice concepts learned throughout the course, by building the
master exercise and following the recommended process

= Vice Assembly : Presentation

= Vice Assembly (1): Creating the Structure

&= Vice Assembly (2): Positioning Components
& Vice Assembly (3): Editing Parts

= Vice Assembly (4): Inserting Fitting Components from
catalogs

Copyright DASSAULT SYSTEMES
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Product Design

EXERCISE BOOK

Student Notes:

Vice Assembly

Exercise Presentation @

. 70 min

Objectives :

In this exercise you will build the Vice Assembly,
modify two of its components and insert
components from catalogs

In this exercise you will use :
Product Structure Tools
Assembly Constraints
Compass

Catalog Browser

Part Design in Context
Standard Tools Vice Assembly

» &= » & = =

Copyright DASSAULT SYSTEMES
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Product Design

EXERCISE BOOK
. = Student Notes:
Design Intent: Vice Assembly
EN/ico Assombly ENNie
I”i"gj RotatingComponent {RotatingComponent.1) =

% AxisAssembly (AxisAssembly.1) ™ AxisAssembly (AxisAssembly.l)
AxisNut (PodsNut.1
f isNut (AxisNut.1) *"?@B@bcmw(tﬁlgbcrew‘l}

*_@ s (Fods.1) #-".! Constraints
2| BigScrew (BigScrew.1) . _
-":"J-g,;j FixedComponent {FixedComponent.1) (‘g FixedComponent (FixedComponent.1}

T‘@anStaticJaw 2ndStaticJaw.1) Maovable Jaw (Movable Jaw.1)

by Static Jaw (Static Jaw.1) '|r ORR-14-1 (ORR-14-1.1)
Zyy Jaw Holder Flange {Right Flange) t { Gunsaints
Appllcatluns

“m Movable Jaw Holder {Movable Jaw Holder.1)
+-@y Jaw Holder Flange {Left Flange)

qrﬁ@ Movable Jaw {Movable Jaw.1)
—Applications

w Create a new product structure, name the root assembly (Vice Assembly) and its sub
assemblies (RotatingComponent, FixedComponent and AxisAssembly)

w Add components inside appropriate assemblies
# “Axis” and “Axis Nut” in “AxisAssembly”

4 “2ndStaticdaw”, “Static Jaw”, “Jaw Holder Flange” and “Movable Jaw Holder” in
“FixedComponent”

4 “Movable Jaw” in “Vice Assembly”
w Position the Components and constrain them

w Design holes in both jaws in order to allow the assembly of fitting screws
w Using catalog,insert fitting elements (screws) in appropriate assemblies

Copyright DASSAULT SYSTEMES
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Product Design

EXERCISE BOOK
. . Student Notes:
Design Process: Vice Assembly
1
Create and name the assembly, insert
components, assigh Instance Names,
and save the assembly
E @Rotatinq(;omponent {RotatingComporent.1) |
E ?}) AxlsAssembly (AxisAssembly.1) E
: Be] AxisPlul (AxisHuL.1) i
E -8 Axis [Axis 1) E 2
:___i_"_‘i&-.:ﬂp_igif_;gr_e_v\f_(_Big_?:c_rt_a!\.r_.})__________________: Position the components
using constraints
3
Edit both Static Jaws by
designing in context of
the assembly
4 %
" Insert fitting components from
% catalog and constrain them in -
g appropriate assemblies /
Copyright DASSAULT SYSTEMES 31



Product Design

EXERCISE BOOK

Student Notes:

Vice Assembly

Step 1: Creating the Structure

. 15 min

In this step you will create and name a root assembly and
its sub-assemblies, insert components, assign instance
names, and save the assembly using save management.

@ ice Assembly

-"C"J-i’,,;j RotatingComponent {RotatingComponent.1)

i;@} AxisAssembly (AxisAssembly.1)

T" By AxisNut (AxisNut. 1)

T Axis (Axis. 1)

*‘@BigScrew {BigScrew.1)
"@ FixedGomponent (FixedComponent.1})
T“@anStaticJaw {2ndStaticJaw.1)

By Static Jaw (Static Jaw.1)

2, Jaw Holder Flange {Right Flange)
T‘%anahle Jaw Holder {Movable Jaw Holder.1)
&3y, Jaw Holder Flange (Left Flange)
ti'@ Movable Jaw (Movable Jaw.1)

Applications

Copyright DASSAULT SYSTEMES
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Product Design

EXERCISE BOOK

Do It Yourself (1/3) Student Notes:

m Parts used: “CATASM_Axis.CATPart”, “CATASM_AxisNut.CATPart”,
“CATASM_BigScrew.CATPart”, “CATASM_2ndStaticJaw.CATPart”,
“CATASM_JawHolderFlange.CATPart”, “CATASM_MovableJawHolder.CATPart”,
“CATASM_MovableJaw.CATPart” , “CATASM_StaticJaw.CATPart”

C"J-i};j ice Assembly|

2 | RotatingComponent {RotatingComponent.1)
5 AxisAssembly {(AxisAssembly.1)

w Add new CATProducts and Components in the “Vice — 4] FixedComponent (FixedComponent.1)
Assembly” to create the product structure as shown Applications

w Create a new CATProduct, name it as “Vice Assembly”

w Insert various CATParts in the assembly at locations as [ &) [TTXEITY

given below: iﬁ"‘f"'-i};]FI|JtatingClJmlenE:nt(FI|Jtatin!:_|C|Jm|J|JnE=nt.1)

& “CATASM_AXiS.CATPart” and %ﬂhxmﬁtﬁ&umbly .(Axmhstiuml.llyj)
“CATASM_AxisNut.CATPart” in “AxisAssembly” s z.STA;f:T;NH)

# “CATASM_BigScrew.CATPart” in #@@éigscmwm{gscmw_”
“RotatingComponent” < i":‘-@ FixedComponent {FixedComponent.1)

® “CATASM_2ndStaticJaW,CATPart”, T‘@ﬁMStaticJaw(2ndStatic:Jaw.1)
“CATASM_StaticJaw.CATPart”, B Static Jaw (Static Jaw.1)
“CATASM_JawHolderFlange.CATPart” and “y Jaw Holder Flange (Jaw Holder Flange.1)
“CATASM_MovableJawHolder.CATPart” in #-8y] Movable Jaw Holder (Movable Jaw Holder.1)
“Fixedcomponent” ?‘@anahle Jaw {Movable Jaw.1)

&

“CATASM_MovableJaw.CATPart” in “Vice Assembly” * /Pplicaions

Copyright DASSAULT SYSTEMES
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Product Design

EXERCISE BOOK

Do It Yourself (2/3) Student Notes:

w Create a copy of “Jaw Holder Flange” in “Fixed Component”

w Set the instance names of the “Jaw Holder Flange” to “Right Flange”
and “Left Flange”.

@ ice Assembly

I"C"'-i’,,;j RotatingComponent {RotatingComponent.1)
{%} AxisAssembly (AxisAssembly. 1)
1% AxisNut {AxisNut.1)
F-By Axis (Axis. 1)
*‘@BigScrew (BigScrew.1)
=-2 [FixedComponent {(FixedComponent.1)
f®2nd8tatic\law {2ndStaticJaw.1)
By Static Jaw (Static Jaw.1)
iy Jaw Holder Flange {Right Flange)
2y Movable Jaw Holder (Movable Jaw Holder. 1)
I"-% Jaw Holder Flange {Left Flange}
t@ Movable Jaw (Movable Jaw.1)
Applications

Copyright DASSAULT SYSTEMES
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Product Design

Do It Yourself (3/3)

w Save the root assembly using Save Management in a new folder
“Vice_Assembly”. Save the new CATProducts as follows:

4 “Vice Assembly as “CATASM_ViceAssembly_Step2.CATProduct”

4 “RotatingComponent” as “CATASM_RotatingComponent.CATProduct”
+ “FixedComponent” as “CATASM_FixedComponent.CATProduct”

Save Management

e
MHew

MHew

Opened
Opened
Opened
Opened
Opened
Opened
Opened
Opened

|

[
CATASM_RotatingComponent CATP.
CATASHM_FikedComponent CATProd..
CATASHM_Movablelaw CATPart
CATASHM_Axishut CATPart
CATASHM_Axis CATPart
CATASH_BigScrew CATPart
CATASHM_MovablelawHaolder CATPart
CATASHM_JawHolderFlange CATPart
CATASM_2ndStatic)aw CATPart
CATASH_Static)aw CATPart

Location

E:‘\Added EwxercizesWice dszsembly
E:%&dded Esercizes'Wice dzsembly
E:\Added EwxercizestWice dszsembly
E:\Added EsxercizestWice dzsembly
E:\Added Ewxercizes'Wice dszsembly
E:"&dded E=ercizes'Wice dzsembly
E:"Added E=ercizes'Wice dzsembly
E:\Added Exercizes'Wice dzsembly
E:\Added Ewxercizes'Wice dszsembly
E:"&dded E=ercizes'Wice dzsembly

0 Unzaved File[z] Left

[] Enable independent saves

Action

Save

Save Az

Save
Save

Propagate diectory |

Save

Reset |

Save

Save
Save
Save
Save
Save
Save

@ 0k | @cancel]

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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Vice Assembly

Step 2: Positioning Components

. 20 min

In this step you will create constraints to
position components relative to each other in
the correct active assemblies.

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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Product Design

EXERCISE BOOK

Do It Yourself (1/6) Student Notes:

Products used: “CATASM_ViceAssembly Step2.CATProduct

w Activate “AxisAssembly”

w Position and constrain parts in “AxisAssembly” by moving parts with
compass, then add the following constraints and update the assembly:

# Coincidence constraint between the axes of the “AxisNut” and “Axis”
# Contact constraint between the faces of the “AxisNut” and “Axis”

o @Vice Assembly
Con(;(t)lf:icr:tdgz:vseen I"C'!-ﬁ,;j RotatingComponent {RotatingComponent.1)
these axes -'@i\h AcisAssembly (AxisAssembly.1)

T~ %l AxisNut (AxisNut.1)
F-dhy Axis (Axis.1)

AxisNut Constraints
ﬁ Coincidence.l {Axis.1,AxisNut.1)
@ Surface contact.2 {AxisNut.1,Axis. 1)
l l -‘C@ BigScrew {BigScrew.1)

Contact Constraint

FixedComponent {FixedComponent.1)
between these faces

5@ Movable Jaw {Movable Jaw.1)
Applu::atmns

B

Axis AxisNut

Copyright DASSAULT SYSTEMES
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EXERCISE BOOK
Student Notes:
Do It Yourself (2/6)
w Hide “FixedComponent” and activate “RotatingComponent”
w Add the following constraints and update the assembly:
# Coincidence constraint between the axis of the hole in the “BigScrew” and
the axis of the component “AxisAssembly”
# Contact constraint between the faces of the “Axis” and the “BigScrew”. In
the constraint properties, set the orientation to “External”.
) ! otatingGomponent {RotatingComponent. 1)
BigScrew | ¥ AxisAssembly (AxisAssembly.1) 5
| ?@BigScrew {BigScrew.1) i
| o= i |
AxisAssembly : Cunstralf]ts . . |
i ﬁ Coincidence.1 {BigScrew.1 AxisAssembly.1) |
L | I [ Line contact2 (BigScrew.1,AxisAssembly. 1) |
Coincidence Contact Constraint
conStralnt Constraint Properties
) Paint contact @ § [ Maasure
¥ Line contact Mame: [Line contact.2
(73 Suface contact — Supparting Elements
Type | Component | [Gtatus | ‘
Cylinder  BigScrew [BigScrew. 1) Connected
Flane Az [Auiz. ] Connected
Recormect. I
% - - UrientatioW
% AxisAssembly BigScrew = 7 @ cancalf
a w Save the “RotatingComponent” as “CATASM_RotatingComponent_Step3.CATProduct”
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EXERCISE BOOK
Student Notes:
Do It Yourself (3/6)
w Hide “RotatingComponent”, unhide and activate “FixedComponent”
w Rotate the “Movable Jaw Holder” using the compass to orient it as shown.
w Move and position the “Left Flange” and the “Right Flange” as shown.
w Fix in space “Movable Jaw Holder”
w Set the Multi-constraint mode to ‘Stack Mode’. Use ‘Stack Mode’ to add Offset VD
constraints with ‘Omm’ offset between the highlighted faces and update the "
assembly. Left Flange
Initial “Movable Jaw Final “Movable Jaw
Holder” Orientation Holder” Orientation
 Constraint Properties |
| & 3 5
E Mame: [Offset 1]
1 —Supporting Elements
Type |Component !
Flane Jaw Holder Flange [Left Fig
Plane tdovable Jaw Haolder [+ ovd
g L i
g E Drienlatiorimi
'::, | foset'Umm = i
3 <—— Offset Constraint
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Do It Yourself (4/6)

w Set the Multi-constraint mode to ‘Chain Mode’, add Contact constraints between
highlighted faces and update the assembly.

8- ixedComponent (FixedComponent.1)
i T‘%?ndStatiuJaw {2ndStaticJaw.1)
| T""n Static Jaw {Static Jaw.1)
Y Jaw Holder Flange {Right Flange)
. Movable Jaw Holder {(Movable Jaw Holder.1)
*‘@ Jaw Holder Flange {Left Hange}
I"Et[ Constraints
—g;a Fix.1 {(Movable Jaw Holder.1)
— &% Offsct2 (Movable Jaw Holder.1,2ndStaticJow. 1}
— a9 Offset3 (Movable Jaw Holder.1,Static Jaw.1)
— & Offset4 (Movable Jaw Holder.1,Right Flange)
— &% Offset5 (Movable Jaw Holder.1,2ndStaticJaw. 1
— &% Offset6 (Movable Jaw Holder. 1,Static Jaw. 1)
— &8 Offset7 (Movable Jaw Holder.1,Right Flanga)
— &% Offset8 (Movable Jaw Holder.1,Left Flange’
— &% Offset9 (Movable Jaw Holder.1,Left Flange!
—@ Surface contact.10 {Movable Jaw Holder.1,Right Flange)
_@ Surlace cuntacl.11 (Static Jaw.l ,Muvable Jaw Hulder. 1)

: _—_@ Surface contact.13 {Movable Jaw Holder.1,Left Flange)

Copyright DASSAULT SYSTEMES

w Save the “FixedComponent” product as “CATASM_FixedComponent_Step3.CATProduct”

—@ Surface contact. 12 {(2ndStaticJaw.1,Movable Jaw Holder1 )i

EXERCISE BOOK

Student Notes:

Copyright DASSAULT SYSTEMES
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Product Design

Do It Yourself (5/6)

w» Unhide “RotatingComponent” and activate “Vice Assembly”
w Set the Multi-constraint mode to ‘Default Mode’
w Hide “Left Flange”

w Add the following constraints and update the assembly:

# Coincidence constraint between the faces of the “Movable Jaw” and
“Movable Jaw Holder”

# Coincidence constraint between the face of “Movable Jaw” and the edge of

the “Movable Jaw Holder”

Coincidence
Constraint

fgj ice Assembly
5| RotatingComponent {RotatingComponent.1)

Fi

s&

g | FixedComponent (FixedComponent.1)
# Movable Jaw {Movable Jaw.1)
Constraints
&2 Coincidence.1 {Movable Jaw.1,FixedComponent.1})
ﬁ Coincidence.? {Movable Jaw.1,FixedComponent.1)

o Applications
Coincidence

Constraint

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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Do It Yourself (6/6)

w Unhide “Left Flange”

w Add the following constraints and update the assembly:
# Coincidence constraint between the axis the “BigScrew” and the axis of the

hole in the “2ndStaticJaw”

% Contact constraint between the “BigScrew” and the “Movable Jaw”

Copyright DASSAULT SYSTEMES

?gj fice Assembly
N RotatingComponent {RotatingComponent.1)

II% FixedComponent (FixedComponent.1)
T“, Movable Jaw (Movable Jaw.1)
=[-]I Constraints
ﬁ Coincidence.1 {Movable Jaw.1,FixedComponent.1)
ﬁ Coincidence.2 {Movable Jaw.1,FixedComponent1)
ﬁ Coincidence.3 (RotatingComponent1,FixedComponent.1)
@ Surface contact.4 {RotatingComponent.1,Movable Jaw.1)
—Applications

EXERCISE BOOK

Student Notes:
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Vice Assembly
Step 3: Editing parts

. 20 min

In this step you will design two parts in context
of the assembly. You will create holes in the
parts to accommodate fastening screws.

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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EXERCISE BOOK
Do It Yourself (1/5) Student Notes:

E Parts used: “CATASM_ViceAssembly_Step3.CATProduct

w Set the view mode to “Wireframe” and activate “2ndStaticJaw” CATPart @

w Create a ‘Counter bored Hole’ on the front face with _
following dimensions and positioning: @V'BB Assembly

*"@Rutating()umpunent {RotatingComponent.1)
4 i - I
# Hole Diameter = 11mm ="‘«"J-ﬁ_)jFixl:|JCUI|||.|U|||:.||[ (FixedCurnpunent.1)

# Counter bore Diameter =15mm and depth = 8mm =@ /ondStaticJaw (2ndStaticJaw.1)
# Hole should be concentric to the hole in “Left Flange” LR 3P ndSatic Jaw]
__________________________________________________________________ ... Xy plane
I ki
- i Extension | E i ... zx plane
¢ [up ToNest =] E E IEounterhored | “'I‘% FartBody
; Diameter:l11mm E ﬁ : *"@Pad1
i — Bk Parameters i i@HEﬂBJ
t |Depth: [FWm B g |
Il _ T | Diameter : |15mrn E = "@Hﬂlﬂ.z
| L|m|t.- |DNoseIect|on s _E: *"Eﬁ. Sketch5
,__D_”_Sftlinfn _______________ ?_ ,_ _______________________________E Tf@ External References
t;—% Geometrical Set.1

Coincidence E"""““"-""""“" ‘B Z';_{'_',; *"@Static Jaw {Static Jaw.1)
- o " ' .

Constraint : : 2, Jaw Holder Flange (Right Flange)
; E f‘ Movable Jaw Holder {Movable Jaw Holder.1)
ﬂ/' f‘ 'xi-Jaw Holder Flange {Left Flange)

< o] *"EI Constraints
/L; T"QﬂMwable Jaw (Movable Jaw.1)
' tﬁ] Constraints

Applications

Copyright DASSAULT SYSTEMES
——————
s \
ao
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Copyright DASSAULT SYSTEMES

User Pattern Definition 2| %]

—Instances :

Positions :|Pattern Paints

Do It Yourself (2/5)

w Set the view mode to ‘Shading with edges’ @

w Create a sketch consisting of three points on the front
face of “2ndStaticJaw”

w Create ‘Coincidence constraints’ between each of these
points and the holes in parts behind “2ndStaticJaw”

@ Rename the sketch as “Pattern Points”

w Create a ‘User Pattern’ of the Counterbored Hole using
‘Pattern Points’ for positioning

w Save the “2ndStaticJaw” as
“CATASM_2ndStaticJaw_Step4.CATPart”

Mumber : |3 E@
—Object ko Pattern
Chiject: {Hale.2 @l

anchor: [No selection

@ oK I ] Cancel] Preview l

C"J-i};j‘\fice Assembly

T@Rutating()umpunent (RotatingComponent.1)
"@Fixed(}umpunent (FixedComponent.1)

== 2ndStatic Jaw (2ndStatic Jaw. 1)

LR P ndStatic Jaw

... Xy plane

I"fx‘_%} PartBody
#-7]Pad.1
#-{Q]Hole.1
*(c] Hole.2
L—v* UscrPattern.
#-..7 Pattern Points
?‘% External References
#-EF Geometrical Set.1
Static Jaw (Static Jaw. 1)
tw Jaw Holder Flange {Right Flange)
?‘ *w Movable Jaw Holder {Movable Jaw Holder.1)
I:@ Jaw Holder Flange {Left Flange)
E:[Cunstraints
T‘@Muvahle Jaw {Movable Jaw.1)
*"EI Canstraints

La

pplications

EXERCISE BOOK

Student Notes:
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Copyright DASSAULT SYSTEMES

Do It Yourself (3/5)

w Set the view mode to “Wireframe” and activate “Static Jaw” CATPart @

w Create a ‘Counter bored Hole’ on the front face with

following dimensions and positioning:
# Hole Diameter = 11mm

# Counter bore Diameter =15mm and depth = 8mm
# Hole should be concentric to the hole in “Movable Jaw .-

Holder”

[Hole Defintion ~~~~~~__ §Hole Definion |
. (i) e | Thesdociin| | st [T] Tt | |
E Up To Mext j EE IEDunterhored ji
; Diameter:l”mm = ﬁ ¥ E
i i Parameters i
! |Depth IEDmm E 7 H 7 |
! ’ ' |Diameter : |15mrn E =
¢ Limit:  [Mo selection ! P _E '
! \ |Depth: gLyl )
o |Offset: |Dmm [

Coincidence,
Constraint \

@Vice Assembly
@Hutating()umpunent (RotatingComponent.1})

C@Fixed(}umpunent {FixedComponent.1)

2ndStaticJaw (2ndStaticJaw. 1)
=5 Static Jaw {Static Jaw.1)
NS tatio Jaw
..’ Xy plane
..’ ¥Z plane
... Zx plane
l"lg’ PartBody
#7] Pau.1
I
=E]tale1
#-7 Skeich.2
=-i=& External References
@'5:»" Curve.n
*’% Ceometrical Set.1
*‘ Jaw Holder Flange (Right Flange)
*‘ #yi Movable Jaw Holder {Movable Jaw Holder.1)
'T" Ao Jaw Holder Flange {Left Flange)
*"EI Constraints
T"‘«"@Muvahle Jaw (Movable Jaw.1)
*"EI Constraints
LAppIicalinns

EXERCISE BOOK

Student Notes:
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Do It Yourself (4/5) _

w Set the view mode to ‘Shading with edges’ el

w Create a sketch consisting of three points on the front
face of “Static Jaw”

w Create ‘Coincidence constraints’ between each of these
points and the holes in parts behind “Static Jaw”

@ Rename the sketch as “Pattern Points”

w Create a ‘User Pattern’ of the Counterbored Hole using
‘Pattern Points’ for positioning

w Save the “Static Jaw” as
“CATASM Statchaw _Step4. CATPart”

User Pattern Definition

—Instances :

—Obiject ko Pattern

Ohiject: [Hole. 1

anchior: o selection

@ ok I 3 Canu:ell Previet I

Copyright DASSAULT SYSTEMES

@Vice Assembly

#h, |RotatingComponent {RotatingComponent.1)
==& [FixedComponent {FixedComponent.1)
Z2ndStaticJaw {(ZndStaticJaw.1)
=iy Static Jaw (Static Jaw.1)

NS atic Jaw

...’ Zx plane
I'Jg’ PartBody
#-F]Pad.1

*—FI Hole.1

/- UserPattern.1
*‘wzfi Pattern Points
?"@ External References
i‘% Geometrical Set.1
Jaw Holder Flange {Right Flange)
Movablez Jaw Holder {Movable Jaw Holder.1)
v Jaw Holder Flange {Left Flange)
*"EII Constraints
P@Muvahle Jaw (Movable Jaw.1)
*‘EI Constraints

L

Applications

EXERCISE BOOK

Student Notes:
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EXERCISE BOOK

DO It YOUI‘SG" (5/5) Student Notes:

w Activate “Vice_Assembly”. Save the components as follows:
# “FixedComponent” as “CATASM_FixedComponent_Step4.CATProduct”
# “Vice Assembly” as “CATASM_ViceAssembly Step4.CATProduct”

CE' RotatingComponent {RotatingComponent.1})

L " FixedComponent {(FixedComponent.1)

T" #he 2ndStaticJaw (2ndStaticJaw.1)

*"“ Static Jaw (Static Jaw.1)

T‘ #hyy Jaw Holder Flange {Right Flange)

Y Mowable Jaw Holder {Mowable Jaw Holder.1)
[ Jaw Holder Flange {Left Flange)

i‘lﬂj Constraints

T"’«@ Movable Jaw (Movable Jaw.1)

"EI Constraints

Applications

Copyright DASSAULT SYSTEMES
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EXERCISE BOOK

Student Notes:

Vice Assembly

Step 4: Inserting Fitting Components

. 15 min

In this exercise you will insert fitting
elements from a catalog and constrain them
in the assembly using assembly constraints.

Copyright DASSAULT SYSTEMES
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Product Design

Do It Yourself (1/16)

ﬂ Parts used: “CATASM_ViceAssembly_Step4.CATProduct”

w Activate “FixedComponent”

w» Hide “RotatingComponent” and “Movable Jaw”
w Measure following distances and diameters and keep these
measures:

# Thickness of the ‘2ndStaticJaw’ as “Thickness1”

# Diameter of hole in ‘Movable Jaw Holder’ as “Diameter1”
# Thickness of ‘Static Jaw’ as “Thickness2”

# Diameter of hole in ‘Movable Jaw Holder’ as “Diameter2”
# Thickness of ‘Right Flange’ as “Thickness3”

# Diameter of hole in ‘Movable Jaw Holder’ as “Diameter3”

Thickness1 Diameter1 | L. T

Thickness3

Copyright DASSAULT SYSTEMES

C“4]’f,gj‘ur'ic:a Assembly

Z ZndStaticJaw (2ndStaticJaw. 1)
e Static Jaw (Static Jaw.1)

b Jaw Hinlder Flange {Right Flange)

b Minvahle Jaw Hnldrr {Mnvahle Jaw Hiolder 1)
o -law Holder Flange {Left Flange)

Constraints

kMovable Jaw (Movable Jaw.1)

Constraints

Diameter2

Diameter3

EXERCISE BOOK

Student Notes:
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Copyright DASSAULT SYSTEMES

Do It Yourself (2/16)

w» Open the “ISO.Catalog” by clicking on the Catalog Browser

w Browse the ‘Screws’ chapter. Inside ‘Screws’, browse the
“ISO_4762_HEXAGON_SOCKET_HEAD_CAP_SCREW”.

Catalog Browszer:H:\V5R145P04\intel_a\startup\compon... B

Current:l 150 Standards :!_'Lgl Ej

ﬁ Muts

-
iﬁ! Fing

o
EB! Screws e
| i »I’J

Fiter:| ﬁl | Tables> |

w» Expand the Catalog Browser window
by clicking on “Table” button

Catalog Browser:H:\V5R 145 PD4\intel_a\startupicomponentsi\MechanicalSt.__ [

Current:l Screws j E!

B 15U 405 HAUE_A_HERAGUN_SULKE |56 |_SLHE o

- 1504029 GRADE_A_MEXAGOM_SOCKET_SET_SCRE

- ISD_d?BB_GHADE_A_SLDTTED_SET_SEHEW_FLAT_I_'

- 150_7046_1_COUNTERSUNK_FLAT_HEAD_SCREW

-I IS0_F0AR 7 COLIKMTERSIRIE I:II AT HEAD Qr‘l:ll:‘uij_vj
>

4

Fiter:| ﬁ! | Tabless |
_— Cloze I

Catalog Browser-H-\W5R145P04\intel_a\startupAcomponents\MechanicalStandardParts\S0... B

Curent:[  150_4762 HEXAGDN_SOCKET_HEAD_CAP_SCREW =] E,’?J

. 150 4762 SCREW M1.6+2.5 5TEEL HEXAGOM SOCKET HEAD CAP ﬂ
-

. IS0 4762 SCREW M1 624 STEEL HEXAGON SOCKET HEAD CAP

. 150 4762 SCREW M1.6x5 STEEL HEXAGON SOCKET HEAD CAP

E =
1] | b

Filter: | ) ¢cTable |

Parth ame ign... ia - dk_max | 4

R ST... |50_4762_M1.625 ¢ 1.6 1 Emm  25mm  Gmm

150 4752 SCREMW M1, E.. ISO_4762_M1Bx3 STEEL.. M1E 1.6mm 3mm 3w

150 4762 SCREW M1.Ex4 STE...  IS0_4762_M1.6x4_STEEL.. W16 1.ram A 3mm-'L‘
»

PO Y .

fpssse== e Pl =
_— Close I

EXERCISE BOOK

Student Notes:
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EXERCISE BOOK
Student Notes:
Do It Yourself (3/16)
w Apply filter on the table to select the screw which respects the following
condition:
[ H L1) ﬂ
# Length >= “Thickness1” + 15mm _
# Diameter = “Diameter1” L | T —

S A - PartMame I T i iUnset j

E il- [ Ll— E Degignation I "i lUnset

E Filter: | ﬁ . Tables | E i H!Smm—

F‘th Parthame s = =l 5

i || m Er SCREMW M1 Be2.. || 4' ' M1E%25 5. MI1E 2 5 1 < mlﬁ—

2150 4?52 STREW M1.6x3 . 150_4762_M1.643 ST M6 1.6mm 3 1 i [ -] et

1|3 IS0 4782 SCREW M1.E:4.. I50_4762_M1. 8:4 5T.. M1E 1.5m 4m - 1 - i

lad | » E ﬂead denth ma:-:l "iiUnset _hfll

E Cloze i

‘-“““"""“““"""_““““"""“““""_"“““::I_: =] DK_] Q‘Apply] iCanceIl

-
w Double click on “ISO 4762 SCREW M8x70 STEEL HEXAGON SOCKET HEAD CAP” to
insert it inside “FixedComponent”

i Filter: |[:-:."|:1_dia"==8mm] AMD [=."1_nom'>=65mm] ﬁl | << T ahle I i

i | PartMumber | PartH ame i

|1 150 4762 SCREMW MS:-:EE STEEL HEXAGOM SDEKET HEAD CAP 1504762 ME:-:EE STEEL_ !
g |l | !
E L o R S T P FU F P T TS PO EL RSP N B0 01 F 0 T FI TSt FOC N 0 0N T P F FL EL P 300 TS PO EL RS T 0 30 O F 01 FICEN PO S 8 0 FIF X F F E F 0 FO N 130 T P T E 0 E R | 1
2
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Do It Yourself (4/16)

w Apply filter on the table to select the screw which respects the following condition:
# Length >= “Thickness2” + 15mm
¢ Diameter = “Diameter2”

w» Double click on “ISO 4762 SCREW M8x60 STEEL HEXAGON SOCKET HEAD CAP” to
insert it inside “FixedComponent”

! Filter: [lx"d_dia"==Bram] AND [x."_nam'">=52mm] ﬁll <<Table | !
E | PartMurnber | Parth ame | Deszign... = E
{ [1 150 4762 SCREW M55 5 TEEL HEXAGON SOCKET HEAD CAP I50_4762_MBs55_ ME :

2 150 4762 SCREW M0 5 TEEL HEXAGON SOCKET HEAD CAP IS0_4762_MBx60.. M8 i

3 150 4762 SCREW MB=E5 STEEL HEXAGOM SOCKET HEAD CAP  |1SO_47E2_MB3xES... b8
4 150 4762 SCREW Max70 STEELIHEXAGEIN SOCKET HEAD CAP 150 4762 MEx70... M3 _Ij
3

w Apply filter on the table to select the screw which respects the following condition:
# Length >= “Thickness3” + 15mm
# Diameter = “Diameter3”

w Double click on “ISO 4762 SCREW M10x40 STEEL HEXAGON SOCKET HEAD CAP” to
insert it inside “FixedComponent”

E Filter: |[>-:."|:I_|:Iia"——1 Ormm] AMD [2."_nom'>=39.042mm) ﬁll << Table | E
E FartMumber PartM ame Designation | = E

|50 4762 SCREW M10240 STEEL HEXAGOMN SOCKET HEAD CAFP |50_4762_M10240_5T..

I50 4762 SCREW M10:45 STEEL HEXAGOM SOCKET HEAD CAP 150_4762_M10x45 5T.. W10

1
2 — — 1
3 IS0 4762 SCREMW M10x50 STEEL HEXAGOM SOCKET HEAD CAP ISO_4762 _M10«50_5T... 10 ]
4I 150 4762 SCREW M1055 STEEL HEX&I&GDN SOCKET HEAD CAP |50 _4762_M10x55_S5T.. M10 _ILI E
4 3 '

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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EXERCISE BOOK
Student Notes:
Do It Yourself (5/16)
w Hide all the measures
» Move the screws and position them roughly as shown
$- Bl Static Jaw (Static Jaw.1)
i T" *u Jaw Holder Flange {Right Flange) ,
T" Movable Jaw Holder {Movable Jaw Holder.1) i
| T" Jaw Holder Flange {Left Flange) i
?" IS0 4762 SCREW M8x70 STEEL HEXAGON SOCKET:
T" IS0 4762 SCREW M8x60 STEEL HEXAGON SOCKET?
T" ISO 4762 SCREW M10x40 STEEL HEXAGON SOCKE!
i | #i7; Constraints i
E Movable Jaw (Movable Jaw.1) '
i Constraints
i I"Fi‘pplicatinns
i #-Measure
3
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EXERCISE BOOK

Do It Yourself (6/16) Student Notes:

w Add the following constraints and update the assembly:

# Coincidence constraint between the axes of the “ISO 4762 SCREW M8x70
STEEL HEXAGON SOCKET HEAD CAP” and the hole in “2ndStaticJaw”

# Contact constraint between the faces of “ISO 4762 SCREW M8x70 STEEL
HEXAGON SOCKET HEAD CAP” and the inside face of the counter bored
hole in “2ndStaticJaw”

~

You should position the
screw in the parent hole
and not “patterned holes”.

Coincidence
Constraint

Contact
Constraint

Copyright DASSAULT SYSTEMES
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EXERCISE BOOK
Student Notes:
Do It Yourself (7/16)
w [Instantiate multiple instances of the screw “ISO 4762 SCREW M8x70 STEEL
HEXAGON SOCKET HEAD CAP” in “FixedComponent” using ‘Reuse Pattern’
# Use the ‘UserPattern.1’ in ‘2ndStaticJaw’ as pattern for instantiation
# Reuse all detected constraints during instantiation
Instantiation on a pattemn
i i 2 FKeep Link with the pattemn |
1 @ E Mamz: |
E =3 | 2ndStatic Jaw H Generated components’ pogition with respect o
E E (2} pattem's definition
E w” Xy plane i @ generated constraints
i ... yZ plane i | [FPattem
E [ . X plane E go |L|seiF'attem.'|
E ‘_:2’]3 PartBul:ly ! Instancefs:  [4
! i) @ i In component: . PrdStaticdaw [2ndStatic)aw 1)
! ?- Pad.1 : — Com t ba inztantiat
| 1 ponent Io nstaniale
i HD|B1 i ), [0 4752 STREW MB+70 STEEL HERAGON SUCKE
E *" nle E First ingtahce an pattern
E E |re-use the ariginal companent _l‘
' i — Re-use Constraints
: External References |
i #-£¥ Geometrical Set.1
| #-lstatic Jaw (Static Jaw.1) |
” Al | Clear |
% [] Put new instances in a fexible component
% @ Lpph l Claze l
2
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Product Design

EXERCISE BOOK

DO It YOUI‘SG" (8/1 6) Student Notes:

w Add the following constraints and update the assembly:

# Coincidence constraint between the axes of the “ISO 4762 SCREW M8x60
STEEL HEXAGON SOCKET HEAD CAP” and the hole in “Static Jaw”

# Contact constraint between the faces of “ISO 4762 SCREW M8x60 STEEL
HEXAGON SOCKET HEAD CAP” and the inside face of the counter bored
hole in “Static Jaw”

Sy wmb

Coincidence

Contact
Constraint

Constraint

You should position the
screw in the parent hole
and not “patterned holes”.

Copyright DASSAULT SYSTEMES
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Product Design

EXERCISE BOOK

DO It YOU rself (9/1 6) Student Notes:

w [Instantiate multiple instances of the screw “ISO 4762 SCREW M8x60 STEEL
HEXAGON SOCKET HEAD CAP” in “FixedComponent” using ‘Reuse Pattern’

# Use the ‘UserPattern.1’ in ‘Static Jaw’ as pattern for instantiation

# Reuse all detected constraints during instantiation

ixedComponent {FixedComponent.1)
*" Z2ndStaticJaw (ZndStaticJaw.1) i
=@ Static Jaw (Static Jaw.1}) |
I"@ Static Jaw '

... Xy plane

+- 3] Pad.1

‘,"@ Hole.1
EE»*’ UserPattern.1 >
T‘@ External References

*—@ Geometrical Set.1

‘-I% PartBody

Copyright DASSAULT SYSTEMES

Instantiation on a pattern E

2 Keep Link with the pattern |
Marne: |

Generated components' pogition with respect o
() pattem's definition

— Patterm

go IUserF‘attem.'I
Inztance(s): [.:.1

Ir component: {Static.Lav [Static Jav.1]

— Component to instantiate

%IISD 4762 SCHEW M8s60 STEEL HEXAGON SOCKE

First instance on pattern
Ile-use the original component _;‘
— Re-use Constraints

Constraint Mame | Second Component
! 3...

M Clear |

] Put news instances in a flexible component

@ 0K I af-\pplyl Cloze _I

i
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Product Design

Do It Yourself (10/16)

w Create another instance of “ISO 4762 SCREW M10x40 STEEL HEXAGON
SOCKET HEAD CAP” in “FixedComponent” by using copy + paste and move the
two instances apart using compass.

» Add the following constraints and update the assembly:

# Coincidence constraint between the axes of the “ISO 4762 SCREW M10x40
STEEL HEXAGON SOCKET HEAD CAP.1” and the hole in “Right Flange”

# Contact constraint between the faces of “ISO 4762 SCREW M10x40 STEEL
HEXAGON SOCKET HEAD CAP.1” and the inside face of the counter bored
hole in “Right Flange”

Coincidence Contact
Constraint Constraint

You should position the
screw in the parent hole
and not “patterned holes”.

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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Product Design

EXERCISE BOOK
Student Notes:
Do It Yourself (11/16)
w [nstantiate multiple instances of the screw “ISO 4762 SCREW M10x40 STEEL
HEXAGON SOCKET HEAD CAP.1” in “FixedComponent” using ‘Reuse Pattern’
# Use the ‘RectPattern.1’ in ‘Right Flange’ as pattern for instantiation
# Reuse all detected constraints during instantiation
Instantiation on a pattern ElE3

) 2 Keep Link with the patters |

E E Name: |

i E Generated components’ position with regpect to;

: . . : o 's definit

: o Static Jaw (Static Jaw.1) ! pe ;E-Zuems S

N 2 " Jaw Holder Flange {Right Flange) i e =

i -'@ Jaw Holder FHange ; £ [rectPatizind

E [ XY plane : Instancels): |.¢

i ... yz plane i I component: lJaw Hualder Flange [Right Flange)

' = lane ' — Lomponent Lo instantiate

! e ZX P | |®, [0 4762 STREW MItha0 STEEL HEXAGON SOCK

1 | First ingtance on pattern

E i lre-use the ariginal canmponent ;I

E E — Re-use Constraints

E E ﬁI Strainl Name Second Eamnnen

E_ E ﬂl_] Clear |
g [ Put riews instances in a flexible component
5 @ 0K | & Appl cl
: - | @oppy| e |
2
2
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Product Design

Do It Yourself (12/16)

w Add the following constraints and update the assembly:
# Coincidence constraint between the axes of the “ISO 4762 SCREW M10x40
STEEL HEXAGON SOCKET HEAD CAP.2” and the hole in “Right Flange”

# Contact constraint between the faces of “ISO 4762 SCREW M10x40 STEEL
HEXAGON SOCKET HEAD CAP.2” and the inside face of the counter bored
hole in “Right Flange”

(€.

~,

You should position the
screw in the parent hole

Coincidence Contact
Constraint Constraint

and not “patterned holes”.

__________
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_______________________________________

EXERCISE BOOK

Student Notes:
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Product Design

EXERCISE BOOK

Do It Yourself (1 3/1 6) Student Notes:

w [nstantiate multiple instances of the screw “ISO 4762 SCREW M10x40 STEEL
HEXAGON SOCKET HEAD CAP.2” in “FixedComponent” using ‘Reuse Pattern’

# Use the ‘RectPattern.1’ in ‘Right Flange’ as pattern for instantiation
# Reuse all detected constraints during instantiation

Instantiation on a pattern

S Keep Link with the pattern |
(ET |

Generated compaonents’ pozsition with respect to:
) pattemn's definition

I
T" %y, Jaw Haolder Flange (Right Flange)

Movable Jaw Holder {Movable Jaw Holder.1)
2y, Jaw Haolder Flange {Left Flange)

% iHEctF'altem.T
l‘y‘ﬁj Jaw Holder Flange Intarcelst  [3
[ xy plane In component: 1 au Holder Flange [Left Flangs)

@ generated constraints

— Patterm

__ e Statin Jaw [Statie Jaw 1)
¥

..o y2Z plane — Component ko instantiate |

% IISD 4762 SCREW M10=40 STEEL HEXAGON SOCK,
Firzt inztance on pattemn
Ire-use the ariginal companent =

... ZX plane
I"Ig PariBody

— Re-uze Conztraints

| Second Coamponent

Jaw Holder Flange [L...
Jaw Holder Flange [L...

f‘% Geometrical Set.3

M Clear |
I %8P Geameuical Setd_________ . !

[ Put news instances in a flexible component

@ 0K I eﬁpply] Cloze _I

Copyright DASSAULT SYSTEMES
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Product Design

EXERCISE BOOK
Do It Yourself (14/16) Sludentiioies
w Save assembly ‘FixedComponent’
E fﬁ ZndStatic.aw (2nd8tat|cJaW.1) i
i Static Jaw (Static Jaw. 1) :
E @ Jaw Holder Flange (Right Flange) i
E gr\dwable Jaw Holder (Mowvable Jaw Holder 1) i
E *'“” Jaw Holder Flange (Left Flange) E
! @ISO 4762 SCREW MBx70 STEEL HEXAGOM SOCKET HEAD CAP (IS0 4762 SCREW MBx7
i f"%ISO 4762 SCREW MExB0 STEEL HEXAGOMN SOCKET HEAD CAP (IS0 4762 SCREWY MBxE
i Ayl 150 47E2 SCREW M10x40 STEEL HEXAGON SOCKET HEAD CAP (IS0 4782 SCREW M1
i *"@ISO 4762 SCREW MBx70 STEEL HEXAGOMN SOCKET HEAD CAP (IS0 4762 SCREW MBx7
i f"@ISO 4762 SCREW MBx70 STEEL HEXAGOMN SOCKET HEAD CAP (IS0 4782 SCREW Max7
i ?"%ISO 4762 SCREW MBx70 STEEL HEXAGOM SOCKET HEAD CAF (IS0 47682 SCREW MBxTi
i IS0 4762 SCREW MBxED STEEL HEXAGOMN SOCKET HEAD CAP (150 4762 SCREW WMExE
E «QISO 4762 SCREW MBxED STEEL HEXAGOM SOCKET HEAD CAF (IS0 47682 SCREW WA
E *"’ngO 4762 SCREW MExE0 STEEL HEXAGOMN SOCKET HEAD CAF (IS0 47682 SCREW MBXE‘:
E IS0 4762 SCREW M10x40 STEEL HEXAGON SOCKET HEAD CAR (IS0 4762 SCREW M1E
i -@ISO 4762 SCREW M10x40 STEEL HEXAGOM SOCKET HEAD CAP (150 4762 SCREW M1q
E *"’-@ISO 4762 SCREW M10x40 STEEL HEXAGON SOCKET HEAD CAP (IS0 4782 SCREW M1G
i fgﬁo 4762 SCREW M10x40 STEEL HEXAGON SOCKET HEAD CAP (IS0 4782 SCREW M1
) IS0 4762 SCREWY M10x40 STEEL HEXAGOMN SOCKET HEAD CAP (IS0 4782 SCREW M1
i *"’@ISO 4762 SCREW M10x40 STEEL HEXAGON SOCKET HEAD CAP (IS0 4782 SCREW M10
@ i *"’-@ISO 4762 SCREW M10x40 STEEL HEXAGON SOCKET HEAD CAP (IS0 4762 SCREW M1(
g *'EI Constraints E
s *'@ Assembly features E
I
3
8
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Product Design

EXERCISE BOOK
Student Notes:
Do It Yourself (15/16)
",{:'1;' Parts used: “ORR_14_1.CATPart”
w Activate root assembly and hide “FixedComponent”
w Unhide “RotatingComponent” @
w Insert existing part “ORR_14_1.CATPart” T~/ RotatingComponent (RotatingComponent.1)
. . ' FixedComponent ( FixedGomponent.1
w Add the following constraints and update the assembly: 1’}}' avable sz (Mnfﬂahle Jaw_f; )
# Coincidence constraint between the axes of the - ORR-14-1 (ORR-14-1.1)
“ORR-14-1” and the “BigScrew” L gl gnstraints
. c ” — 42 Coincidence.1 {(Movable Jaw.1,FixedC 1
4 Contact constraint between the faces of “ORR-14-1 | & o ZEME:ZN: e dczxﬁz:::: 1;
and the one of the faces of the groove In ‘Blgscrew —&& Coincidence.3 {RotatingComponent.1,FixedComponent.1}
—ﬁ Surface contact.4 {Movable Jaw.1 RotatingGComponent.1)
—ﬁ Coincidence.5 {ORR-14-1.1,RotatingComponent.1)
ORR_14_1.CATPart —ﬁ Surface contact.6 {ORR-14-1.1,RotatingComponent.1)
—Applications
Coincidence Contact
Constraint Constraint
3
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Product Design

Do It Yourself (16/16)

® Unhide “FixedComponent” and “Movable Jaw”
w» Hide all constraints

w Save the final assembly as “CATASM_ViceAssembly Step4_end.CATProduct”
and “ORR-14-1”

ice Assembly
‘ RutatlngCumpun ent (RotatingComponent.1)

2 leBdCumpunent {FixedGomponent.1)
*‘" Movable Jaw (Movable Jaw.1)
ORR 14-1 {(ORR-14-1.1)

*‘Appllc:atmns

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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Product Design

Flexible Assemblies

You will practice concepts learned throughout the course, by building the
master exercise and following the recommended process

= Flexible Assemblies : Presentation

= Flexible Assemblies (1): Assembling Components
& Flexible Assemblies (2): Constrain Full Assembly
= Flexible Assemblies (3): Change Configuration

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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Product Design

Flexible Assemblies

Exercise Presentation

. 25 min

Objectives :

In this exercise you will build the Full Assembly
and use Flexible / Rigid sub-assemblies.

In this exercise you will use :
¢ Product Structure Tools
¢ Assembly Constraints

¢ Flexible / Rigid sub assemblies
command

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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Product Design

EXERCISE BOOK

Student Notes:

Design Intent: Flexible Assemblies

In this exercise you will:
¢ Insert following parts to create an assembly
# “CATASM_Sub_clamp.CATProduct”
#® “CATASM_Clamp_Pad.CATPart”
« Duplicate sub-assembly ‘sub-clamp’
¢« Constrain inserted sub assemblies and parts
« Use ‘Flexible/Rigid’ function to have different configurations of the sub-assembly

[
L%

Copyright DASSAULT SYSTEMES
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Product Design

Design Process: Flexible Assemblies

1
Create and name the T

assembly, insert components
from sub-clamp.CATProduct

and clamp-pad ;

S

Constrain the assembly

)

3

T.1 @
Change configuration ] -_

of one sub-assembly @

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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Product Design

EXERCISE BOOK

Student Notes:

Flexible Assemblies

Step 1: Assembling Components

. 3 min

In this step you will create and

name an assembly, insert components,
duplicate sub assembly and save

the full assembly.

Copyright DASSAULT SYSTEMES
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Product Design

EXERCISE BOOK

Student Notes:

Do It Yourself
Documents used: “CATASM_Sub_Clamp.CATProduct”, “CATASM_Clamp_Pad.CATPart”

« Create a new product and name it as “Clamp Assembly”
¢ Insert following components in “Clamp Assembly”:
# “CATASM_Sub_Clamp.CATProduct”
# “CATASM_Clamp_Pad.CATPart”
« Duplicate the “sub-clamp” in “Clamp Assembly” by using Copy / Paste commands

« Using ‘Save Management’, save the root assembly as
“CATASM_Clamp_Assembly_ Step2.CATProduct” in your working folder and use
‘Propagate directory’ to save all documents in same location

’«"J-ﬁ,;j Clamp Assembl

*"ﬂ.., sub-clamp (sub-clamp.1)
?‘ﬂ.u clamp-pad {clamp-pad.1)
t’u‘:.'!,;j sub-clamp {sub-clamp.2)

Applications

Copyright DASSAULT SYSTEMES
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Product Design

EXERCISE BOOK

Student Notes:

Flexible Assemblies
Step 2: Constrain Clamp Assembly

. 15 min

In this step you will constrain the
Clamp assembly using assembly
constraints.

Copyright DASSAULT SYSTEMES
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Product Design

EXERCISE BOOK

Student Notes:

Do It Yourself

Parts used: “CATASM_Clamp_Assembly_Step2.CATProduct

¢« Fix the ‘clamp-pad’
¢ Add following constraints and update the assembly:
# Contact constraint between the faces of the ‘clamp-
pad, and the ‘SUb-CIamp.', ’-'gjﬁub—uli:unp {sub-clamp.2)
# Parallelism constraint between the edges of the ‘clamp- = constraints

C"‘-if;] lamp Assembly
*“n sub-clamp {sub-clamp.1}

*"“u clamp-pad {clamp-pad.1}

pad, al"ld the ‘SUb'CIamp1, _QE‘ Fix.1 (clamp—pad.1)
# Coincidence constraint between highlighted edge of —FF Surface contact 2 (clamp-pad.1,sub-clamp.1)
the clamp-pad and point in the sub-clamp assembly — % Parallelism.3 (clamp-pad.1,sub-clamp.1)
« Similarly constrain the other sub assembly ‘sub-clamp2’ — ¢& Coincidence.4 (clamp-pad.1,sub-clamp.1)
¢ Save the Clamp assembly as _@ Surface contact.5 {clamp-pad.1,sub-clamp.2)
“CATASM_Clamp_Assembly_ Step3.CATProduct” — 2 Parallelism.6 (clamp-pad.1,sub-clamp.2)

—ﬁ Coincidence.7 (clamp-pad.1,sub-clamp.2})

P —Applications

Coincidence Parallelism
Constraint Constraint

Copyright DASSAULT SYSTEMES
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Product Design

Flexible Assemblies

Step 3: Change configuration
. 7 min

In this step with ‘Flexible/Rigid’ command, you
will simulate two configurations for the sub-
clamp assembly.

First configuration:’Open’ (value=60 mm)
Second configuration:’Close’ (value=72.7 mm)

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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Product Design

EXERCISE BOOK

Student Notes:

Do It Yourself
Parts used: “CATASM_Clamp_Assembly_Step3.CATProduct”

w Make ‘sub-clamp.2’ flexible by using ‘Flexible/Rigid Sub Assembly’ command

w Notice the changes in the icon representing sub-clamp.2 A purple gear appears
in this icon which indicates that the sub assembly is flexible.

Edit

@ﬁ,;j lamp Assembly

Lper in New wWirdow E
: #-8 sub-clamp (sub-clamp.1)

Components ]

i (1 Activate ! Deactivate Component
Reprezenlations ’

st clamp-pad {(clamp-pad.1)

?@ sub-clamp {sub-clamp.2)
*‘Ej Constraints

L

LComponent Canglrain:s

]
@E,[ Component Cegrees Of Freecom

*—
&=
*—
{ Constraints 3; Fix

Seleclion Woce

§§rix.1 {clamp-pad.1) Applications

@ Surface contact.2 (clamp-pad.1,.sub-cla

_________________________________________________________________________________

w Change the value of ‘Offset.10.1’ under ‘sub-clamp.2’ to 60
mm. Now, the two instances of same sub-assembly are
different configurations in the same assembly.

w Save the assembly as
“CATASM_Clamp_Assembly_Step3_end.CATProduct”

&' You can compare your result with the attached model :
- “CATASM_Clamp_Assembly_Step3_end.CATProduct”

Copyright DASSAULT SYSTEMES
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Product Design

EXERCISE BOOK

Student Notes:

PC Speaker Assembly Exercise

Now let us practice creating a PC Speaker assembly.

&= PC Speaker Assembly Presentation

= Step 1: Preparing the Session

&= Step 2: Creating the Product Structure
= Step 3: Positioning the Components
& Step 4: Analyzing Assembly

= Step 5: Design in Context

= Step 6: Replacing Components

& Step 7: Managing Structure
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Product Design

EXERCISE BOOK

Student Notes:

PC Speaker Assembly

Exercise Presentation

(P2
. 90 min

In this exercise, you will create an assembly of
a Desktop Personal Computer Speaker.

This Assembly Design process will cover the
following topics:

w» Inserting and positioning components
Assembly constraints

Assembly Analysis

Design in context

Reordering product structure

Generate CATPart from CATProduct

f § ©§ §# ©
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Product Design

EXERCISE BOOK

Student Notes:

Design Intent — PC Speaker (1/2)

Your first step will be to create the PC
Speaker assembly progressively by using
various assembly design tools. Then, with
the help of different analysis tools, you will
check your final assembly for minimum
distance and components’ clearance.

In the next step, you will modify a
component that does not respect the
specified clearance.

In the next step of the process, you will
deal with a product enhancement
request by inserting a Power LED
Indicator and designing the Front Cover
in the context of this part.

A design constraint will force you to
change the location of the newly
inserted component.

Copyright DASSAULT SYSTEMES
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Product Design

Design Intent — PC Speaker (2/2)

Next, you will deal with the versioning aspect
of Product Lifecycle Management:

A new component version has been created
and needs to replace its older representation
in the assembly. At this stage, you will have
to manage the impact on the different
component constraint links.

In the final step, you will use Assembly
Design Tools to manage your product in
terms of Visualization and Release.

”«'@ PC Speaker Assembly i

*‘ﬁ Front_Cover (Front_Cover.1)
— %, Back_Cover {Back Cover.1)
T% Speaker_Assembly {Speaker_Assembly. 1)
-‘Q; Speaker_Stand (Speaker_Stand 1) i Eatlady

*‘@ Feet_arm {Feet_arm.1} : ?"% Front_Cover 1\PartBnrdy
*‘@ stop_washer (stop_washer.1) i ! f% Back_Cover.1'Body.2

PC Spraker Assemhly_ANCATPart

. Xy plane
- ¥Z plane

. ZX plane

Copyright DASSAULT SYSTEMES

| |_#-8)stop_washer (stop_washer2) | | %-{ Speaker_Assembly.1'\Bass_Speaker.1'0uter_Frame |

EXERCISE BOOK

Student Notes:
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Product Design

PC Speaker Assembly - Design Process

1 2
Iilreparln.g Creating the
the session product structure

i | kil

T"% Frant_Cowver (Front_Cower.1)

f‘ Py Back _Cover (Back_Caover. 1)

r"'., Speaker_Assembly (Speaker_Assembly. 1) 3
*‘@Speaker_Stand (Speaker_Stand. 1)

% Cower_Screws (Cover_Screws. 1) POSItlon the

t@smtch (Switch. 1) components
Applications

Insert an existing part with
positioning and design a
part in context

Perform assembly
analysis

6
R

eplace component and
reconnect constraints

Manage the
product structure
and visualization
of components

PartBody
*— Front_Cover. 1\PartBody

- #Back Cover NBody2 |

Copyright DASSAULT SYSTEMES
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Student Notes:

Copyright DASSAULT SYSTEMES

80



Product Design

PC Speaker Assembly

Step 1: Preparing the Session

‘ 5 min

In this step, you will prepare the CATIA
session for the PC Speaker Assembly
Exercise.

_E‘?‘ Farameters and b Cache Management | CarManagement | ENOVIAvpm | Maodes Customization |F'rodu:: q | »
_% Dewvices and YirtL  Cache Activation

siss: @'.Infrastrudure 4 Wark with the cache system

-

—E’ Material Librarns

" Cache Location
Path to the local cache

IE:\D ocuments and SettingshmjciLocal Setling;! @

— [l Catalog Editar

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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Product Design

EXERCISE BOOK
Student Notes:
Do It Yourself (1/3)
In this step, you will prepare the CATIA session necessary for replaying the
entire exercise.
w Cache Management : Activate “Work with the cache system”
i _%& FParameters and b cagke I anagement | Car Management I EMNOWVIAwpmm I MNodes Customization IF'deh:: i | 3 E
E : _% Devices and YidL Cache Activation E
i Eﬁ'.lnfrastructure I o Work with the cache system I i
E _ﬁ Cache Location E
i _i Nateanl ity Fisthdathe laest etk lE:\Dncuments and SettingzimjchLocal SEttingL' @ i
i Path ta the released cache Y 1
— [ Catalog Editor L
w Activate the “Keep link with selected object” option
_ Catalog Editar General l Display l Part Document | E
_ Phato Studio Extemal Fiefen?nu:e_ : i
I 4 Keep ink with selected object I E
_E Feal Time Fend [] Show newly created extemal references E
- L. @ I I [] Coanfirm when creating a link with selected ohject E
E L DELMIA Infrastr 2 |Jze oot contest in azzembly i
% - ! [ Restrict external selection with link to published elemerits E
g _ AR Sanetatinhe 4 Allow publication of faces, edges. vertices, and axes extremities E
B bl o
8
Copyright DASSAULT SYSTEMES 82



Product Design

EXERCISE BOOK

Student Notes:

Do It Yourself (2/3)

® For Assembly Design, activate the options “Manual Update” and “Automatic
switch to Design mode”

—E; Real Time Rendering

— &7 Part Infrastructure Update :
; @ @Dmatic @ ManD

—]ﬁf DELMIA Infrastructure
Update propagation depth
(71 Ackive level @ Al the levels

—';@:i_SD Annotations Infraske

et aCDIIabnratinn Infrastruc

Compute exact update skatus at open

Mechanical Design ) Automatic & Manual

Copyright DASSAULT SYSTEMES
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Product Design

Do It Yourself (3/3)

w Customize Visualization settings

as shown:

Copyright DASSAULT SYSTEMES

Custom Yiew Modes K l

Linez and points

@ Al edges
I_1 Half wisible smooth edges
(2} Mo smoath edges

@ Al paoints

i1 Mo vertices

[ Colored edges from faces
] Outlines
[ Line-or-line

[ lsoparametics

Mezh
= Shading

I Gouraud

@ aterial I

() Triangles

! Transparent

[[] Hidden edges and points

[] Dymamic hidden line remaoval

O ptions
[] Rendering stule per object

@ ok | @ cancel|

EXERCISE BOOK

Student Notes:
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Product Design

EXERCISE BOOK

Student Notes:

PC Speaker Assembly

Step 2: Creating the Product Structure

. 15 min

In this step, you will create the product
structure of the PC Speaker Assembly
by inserting existing components.

C‘{E}j P Spraker Assepmbhly

tyy Dack_Cover {Back_Cover.1)
?""E Front_Cover (Front_Cover.1)
r'%j Speaker_Assembly (Speaker_Assembly.1)
3 Speaker_Stand {Speaker_Stand.1)
ﬁ@} Cover_Screws (Cover_Screws.1)

tﬁ&ﬂ Switch (Switch.1)

Applications

Copyright DASSAULT SYSTEMES
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Product Design

EXERCISE BOOK

Do It Yourself (1/3) Student Notes:

m Load document “CATASM_PC_Speaker_Assembly CATPArts.CATProduct”.

w Create a new CATProduct “PC Speaker Assembly”

w Save this CATProduct as “CATASM_PC_Speaker_Assembly Step1.CATProduct”
w» Insert existing components from
“CATASM_PC_Speaker_Assembly CATParts.CATProduct”: “Front_Cover.CATPart” [
and “Back_Cover.CATPart”
Insert new products ‘Speaker_Assembly’ and ‘Speaker_Stand’ )
® Insert new Component ‘Cover_Screws’ i
ENC Speaker Assembly
&y Front_Cover (Front_Cover.1)
*"1'@ Back_Cover (Back_Cover.1)
C‘gj Speaker_Assembly {(Speaker_Assembly.1)
. Speaker_Stand (Speaker_Stand.1)
c‘%} Cover_Screws {(Cover_Screws.1)

Applications

(ng PC Speaker Assembly
f@ Front_Cover {Front_Cover.1)
f’@QBack_Cuver {Back_Cover.1)
r r@ Speaker_Assembly (Speaker_Assembly.1)
*"@@ Bass_Speaker {(Bass_ Speaker.1)
f‘f@ Medium_Speaker {(Medium_Speaker.1)
ff‘@ Bot_Speaker_Cover {(Bot_Speaker_Cover.1)
-'1?‘3@ Top_Speaker_Cover {Top_Speaker_Cover.1}
*‘@ Electronic (Electronic.1)

4@ Electronic_Support {Electronic_Support.1}

w Activate the sub-assembly

Speaker_Assembly’ and create_the ) < ® Spk_Assembly_Screws (Spk_Assembly_Screws.1)
product structure as shown by inserting ;

o X ® Elec_Assembly_Screws (Elec_Assembly_Screws.1)
existing parts and creating new

combonents f’@ Switch_Connector {Switch_Connector.1)
P \ *’@ Switch_Connector {Switch_Connector.2)

—"’@ Speaker_Stand (Speaker_Stand.1)

—® Cover_Screws {Cover_Screws.1)

—Applications
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EXERCISE BOOK

Do It Yourself (2/3) Student Notes:

w Activate the sub-assembly @ FC Speaker Assembly
‘Speaker_Stand’ and create the f—ﬂtﬂ IMront_Cover {[ront_Cover.1}
product structure as shown by @y Back_Caver (Back_Cover.1)

inserting existing parts from f'ﬁigj Speaker_Assembly {Speaker_Assembly.1)
“CATASM_PC_Speaker_Assembly C :il 3

peaker_Stand (Speaker_Stand.1)

ATParts.CATProduct”.
f‘% stop_washer {stop_washer.1)
T"@ Feet_support {Feet_support.1)
f“%} flat_wmasher {flat_washcr.1)
f“%ﬂ spring_washecr {(spring_washcr.1)
f‘@ Fcet_armm {Feet_arm.1)
w Instantiate multiple instances of the f_@ stop_washer {stop_washer.2)
washers in the ‘Speaker_Stand’ by > % flat_washer (flat_washer.2)
using copy/paste f— byl flat_washer {flat_washer.3)
*"@ spring_washer {spring_washer.2)
—%. Cover_Screws {Cover_Screws.1)

—Applications
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Do It Yourself (3/3)

w Activate root assembly and insert “Switch.CATPart” from
“CATASM_PC_Speaker_Assembly CATParts.CATProduct” in the root product.

éﬁj C Speaker Assembly
B Front_Cover (Front_Cover.1)

T’@ Back Cover (Back Cover.1)

T"@ Speaker_Assembly (Speaker_Assembly.1)

2 | Speaker_Stand (Speaker_Stand.1)
':':‘1'}3- Cover_Screws {Cover_Screws.1)
*L-@ Switch (Switch.1}

Applications

w Save the following CATProducts using Save Management (use propagate directory)

# Save “CATASM_PC_Speaker_Assembly_ Step1.CATProduct” as
“CATASM_PC_Speaker_Assembly_Step2.CATProduct

4 Save new product ‘Speaker_Assembly’ as
“CATASM_Speaker_Assembly Step2.CATProduct”

4 Save new product ‘Speaker_Stand’ as “CATASM_Speaker_Stand_Step2.CATProduct”

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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Product Design

PC Speaker Assembly

Step 3: Positioning the components

. 60 min

In this step, you will roughly position components using
positioning tools. You will then position the components
permanently by applying various assembly constraints.

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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EXERCISE BOOK
DO It You rself (1 /22) Student Notes:

"&;' Product used: CATASM_PC_Speaker_Assembly_Step2.CATPart

w» Hide the following components:
# ‘Front_Cover.1’ and ‘Back Cover.1’
#® ‘Speaker_Assembly.1’ and ‘Switch.1’

w Activate ‘Speaker_Stand’ product and fix ‘Feet_support.1’

® Position various components in the ‘Speaker_Stand’ sub ﬁ 2
assembly using ‘Snap’ and ‘Compass’

w Position the ‘Feet_arm.1’ using following assembly constraints:
4 Surface contact constraint between the two faces

% Coincidence constraint between the axes of two cylindrical
faces

Copyright DASSAULT SYSTEMES
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EXERCISE BOOK

DO It Yourself (2/22) Student Notes:

w Position ‘spring_washer.1’ using
following constraints:
4 Coincidence constraint between

the axes of the ‘spring_washer.1’
and the ‘Feet_support.1’

*®

Coincidence constraint between
the xy plane of the
‘spring_washer.1’ and highlighted
face of the ‘Feet_arm.?1’

# Coincidence constraint between
the yz plane of the
‘spring_washer.1’ and ‘Plane.1’ of
‘Feet_arm.?1’

i +‘5‘@ spring_washer (spring_washer.2) E
| =[] Constraints |
: — Fix.1 (Feet_support.1) i
| —@ Surface contact.2 {Feet_support.1,Feet_arm.1)!
E — & Coincidence.3 {Feet_arm.1,Feet_support.1) :
i — &2 Cuincidence.4 {Feet_arm.1,spring_washer.1)

— & Coincidence.5 {spring_washer.1,Feet_arm.1) i

Copyright DASSAULT SYSTEMES
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Do It Yourself (3/22)

w Position ‘flat_washer.1’ using following constraints:

# Coincidence constraint between the axes of the
‘flat_washer.1’ and the ‘Feet_support.1’

% Coincidence constraint between the face of the
‘flat_washer.1’ and ‘Plane.1’ of the ‘spring_washer.1’

» Position ‘stop_washer.1’ using following constraints:

# Coincidence constraint between the axes of the
‘stop_washer.1’ and the ‘Feet_support.1’

4 Coincidence constraint between the xy plane of the
‘stop_washer.1’and the face of the ‘flat_washer.1’

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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EXERCISE BOOK

Student Notes:

Do It Yourself (4/22)

® Activate root product, and make the sub assembly
‘Speaker_Stand.1’ flexible ...

w Position ‘Back_Cover.1’ permanently using following
constraints:

# Coincidence constraint between the axes of the
‘Back_Cover.1’ and the ‘feet_arm.1’

# Surface contact constraint between the spherical
surfaces of the ‘Back_Cover.1’ and the ‘feet_arm.?1’

Copyright DASSAULT SYSTEMES
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EXERCISE BOOK

Do It Yourself (5/22) Student Notes:

w Activate ‘Speaker_Stand’ product and position ‘flat_washer.2’ using following
constraints:
# Coincidence constraint between the axes of the ‘flat_washer.2’ and the
‘Feet_arm.?1’

# Surface contact constraint between the faces of the ‘flat washer.2’ and
‘Back_Cover.1’

Back_ Cover

w Position ‘spring_washer.2’ using
following constraints:

# Coincidence constraint between
the axes of the ‘spring_washer.2’
and the ‘flat_washer.2’

# Coincidence constraint between
the xy plane of the
‘spring_washer.2’ and the face of
‘flat_washer.2’

flat_washer.2
spring_washer.2

flat_washer.3

stop_washer.2

Feet_arm.1
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EXERCISE BOOK

Do It Yourself (6/22) Student Notes:

w Position ‘flat_washer.3’ using following constraints:

# Coincidence constraint between the axes of the ‘flat_washer.3’ and the
‘Feet_arm.?1’

# Coincidence constraint between the face of the ‘flat_ washer.3’ and the
‘Plane.?1’ of the ‘spring_washer.2’

Back Cover

w Position ‘stop_washer.2’ using
following constraints:

4% Coincidence constraint between -
the axes of the ‘stop_washer.2’ spring_washer.2
and the ‘Feet_arm.1’ flat_washer.3
Coincidence constraint between
the xy plane of the
‘stop_washer.2’ and the face of
‘flat_washer.3’

flat_washer.2

&

stop_washer.2

Feet _arm.1
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Do It Yourself (7/22)

w Activate root product, unhide and make the sub
assembly ‘Speaker_Assembly.1’ flexible

w Position Electronic_Support.1’
permanently using following constraints:

# Coincidence constraint between the
axes of the first screw hole of the
‘Electronic_Support.1’ and the
corresponding hole in the
‘Back_Cover.1’

# Coincidence constraint between the
axes of the second screw hole of the
‘Electronic_Support.1’ and the
corresponding hole in the
‘Back_Cover.1’

4 Surface Contact constraint between
the faces of the
‘Electronic_Support.1’ and the
‘Back_Cover.1’
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Student Notes:
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Do It Yourself (8/22)

w Activate ‘Speaker_Assembly.1’ and position
‘Electronic.1’ roughly as shown

w Position ‘Electronic.1’ permanently using following
constraints:

4 Coincidence constraint between the axes of the first
screw hole of the ‘Electronic_Support.1’ and the
corresponding hole in the ‘Back_Cover.1’

Coincidence constraint between the axes of the

second screw hole of the ‘Electronic_Support.1’ and
the corresponding hole in the ‘Back_Cover.1’

# Surface Contact constraint between the faces of the
‘Electronic_Support.1’ and the ‘Back_Cover.1’

®
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EXERCISE BOOK

Student Notes:
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EXERCISE BOOK

DO It YOUI‘SG" (9/22) Student Notes:
\,

w Activate the root assembly, unhide ‘Front_Cover.1’ and
position it approximately as shown _—

w Position ‘Front_Cover.1’ permanently using following
constraints:
4 Coincidence constraint between the axes of the adjacent
curvilinear surfaces of ‘Front_Cover.1’ and ‘Back_Cover.1’
# Coincidence constraint between the axes of another set of
adjacent curvilinear surfaces of ‘Front_Cover.1’ and
‘Back_Cover.1’

# Surface Contact constraint between the faces of the
‘Front_Cover.1’ and the ‘Back_Cover.1’

Copyright DASSAULT SYSTEMES
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EXERCISE BOOK

Do It Yourself (10/22) Student Notes:

w Hide ‘Back_Cover.1’and position ‘Bass_Speaker.1’
approximately as shown

w Position ‘Bass_Speaker.1’ permanently using following
constraints:

# Surface Contact constraint between the faces of the
‘Bass_Speaker.1’ and the ‘Front_Cover.1’

# Coincidence constraint between the axes of the
‘Bass_Speaker.1’ and the circular opening in
‘Front_Cover.1’

Coincidence constraint between the axes of screw
holes in the ‘Bass_Speaker.1’ and ‘Front_Cover.1’

&
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EXERCISE BOOK

DO It Yourself (1 1/22) Student Notes:

w Hide ‘Speaker_Stand.1’, ‘Electronic.1’ and
‘Electric_Support.1’
w Position ‘Medium_Speaker.1’ permanently using following constraints:

# Surface Contact constraint between the faces of the
‘Medium_Speaker.1’ and the ‘Front_Cover.1’

# Coincidence constraint between the axes of the ‘Medium_Speaker.1’
and the circular opening in ‘Front_Cover.1’

# Coincidence constraint between the axes of screw holes in the
‘Medium_Speaker.1’ and ‘Front_Cover.1’

Copyright DASSAULT SYSTEMES
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EXERCISE BOOK

DO It Yourself (1 2/22) Student Notes:

w Position ‘Top_Speaker_Cover.1’ permanently using following
constraints:

# Coincidence constraint between the axes of the
‘Top_Speaker_Cover.1’ and the ‘Front_Cover.1’

# Coincidence constraint between the yz planes of the
‘Top_Speaker_Cover.1’ and the ‘Front_Cover.1’

# Surface Contact constraint between the the faces of the
‘Top_Speaker_Cover.1’ and the ‘Front_Cover.1’

Select this face of ‘Front_Cover.1’
for surface contact constraint

Copyright DASSAULT SYSTEMES
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EXERCISE BOOK

Student Notes:

Do It Yourself (13/22)

w Position ‘Bot_Speaker_Cover.1’ permanently using following constraints:

# Coincidence constraint between the axes of the
‘Bot_Speaker_Cover.1’ and the ‘Front_Cover.1’

# Coincidence constraint between the yz planes of the
‘Bot_Speaker_Cover.1’ and the ‘Front_Cover.1’

# Surface Contact constraint between the faces of the
‘Bot_Speaker_Cover.1’ and the ‘Front_Cover.1’

w Unhide ‘Electronic.1’ and ‘Electric_Support.1’
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Do It Yourself (14/22)

w Position ‘Switch_Connector.1’ permanently using following constraints:

# Coincidence constraint between the axes of the
‘Switch_Connector.1’ and the circular cutout in the ‘Front_Cover.1’

4 Surface Contact constraint between the side faces of the
‘Switch_Connector.1’ and the ‘Front_Cover.1’

# Surface Contact constraint between the bottom face of the
‘Switch_Connector.1’ and the inner face of the ‘Front_Cover.1’

w Similarly position ‘Switch_Connector.2’ permanently using following
constraints:
# Coincidence constraint between the axes of the
‘Switch_Connector.2’ and the circular cutout in the ‘Front_Cover.1’
4 Surface Contact constraint between the side faces of the
‘Switch_Connector.2’ and the ‘Front_Cover.1’

# Surface Contact constraint between the bottom face of the
‘Switch_Connector.2’ and the inner face of the ‘Front_Cover.1’
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Student Notes:

Copyright DASSAULT SYSTEMES

103



Product Design

EXERCISE BOOK

Do It Yourself (15/22) Student Notes:

w Unhide ‘Switch.1’ and add its another instance
w Position approximately the two instances as shown

 /

w Position ‘Switch.1’ and ‘Switch.2’ permanently using following
constraints:

4 Surface Contact constraint between the inner semi-circular
groove of the ‘Switch’ and the shaft of the
‘Switch_Connector’

# Surface Contact constraint between the inner face of the
‘Switch’ and the top face of the shaft of ‘Switch_Connector’

Copyright DASSAULT SYSTEMES
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Do It Yourself (16/22)

Part used: “Spk_screw.CATPart”

w Activate ‘Speaker_Assembly.1’ and insert
‘Spk_screw.CATPart’ in the component
‘Spk_Assembly_Screws.1’

® Instantiate ‘Spk_screw’ to create total 6
instances of this screw

*I”«'@ Spk_screw (Spk_screw.1)
T"“@ Spk_screw (Spk_screw.2
T“:'@ Spk_screw {Spk_screw.3

)

)

T""’@ Spk_screw (Spk_screw.4)

w» Make the sub assembly )
)

‘Spk_Assembly_Screws.1’ flexible

@ Using multi-constraints mode, position P B T oo R o

all instances of the ‘Spk_screw’ with the
following constraints:

4 Coincidence constraint between the !
axes of the ‘Spk_Screw’ and the
screw hole in the ‘Bass_Speaker.1’

4# Contact constraint between the
faces of the ‘Spk_Screw’ and the
‘Bass_Speaker.1’

# Coincidence constraint between the
axes of the ‘Spk_Screw’ and the 1
screw hole in the
‘Medium_Speaker.1’

4 Contact constraint between the

faces of the ‘Spk_Screw’ and the
‘Medium_Speaker.1’

Copyright DASSAULT SYSTEMES
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EXERCISE BOOK

Student Notes:
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Do It Yourself (17/22)

Parts used: “Elec_screw_1.CATPart”, “Elec_screw_2.CATPart”

-

Copyright DASSAULT SYSTEMES

Activate ‘Speaker_Assembly.1’ and insert
‘Elec_screw_1.CATPart’ and ‘Elec_screw_2.CATPart’
in the component ‘Elec_Assembly_Screws.1’

Instantiate ‘Elec_screw_1’ and ‘Elec_screw_ 2’ to
create two instances of each of screws

Make the sub-assembly ‘Elec_Assembly_Screws.1’
flexible

Hide ‘Front_Cover.1’ and unhide ‘Back Cover.1’
Position the two instances of the ‘Elec_screw_1’
with the following constraints:

# Coincidence constraint between the axes of the

‘Elec_screw_1’ and the screw hole in the
‘Electronic_Support.1’

# Contact constraint between the faces of the
‘Elec_screw_1’ and the ‘Electronic_Support.1’

Position the two instances of the ‘Elec_screw_2’
with the following constraints:
# Coincidence constraint between the axes of
the ‘Elec_screw_2’ and the screw hole in the
‘Electronic.1’

Contact constraint between the faces of the
‘Elec_screw_2’ and the ‘Electronic.1’

@&

E I %3 Elec_Assembly_Screws (EIE[:_Assembly_ScrewsJ)i
: ?"g Elec_screw_1 (Elec_screw_1.1) I
*"’.. Elec_screw_1 (Elec_screw_12)
T“«@ kElec_screw 2 (Elec_screw_2.1})
*“'@EIBE_SMBW_Q {Elec_screw 22}

EXERCISE BOOK

Student Notes:
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Do It Yourself (18/22)

m Part used: “Housing_screw.CATPart”

w Activate root assembly and unhide ‘Front_Cover.1’

w» Insert ‘Housing_screw.CATPart’ in ‘Cover_Screws’
and instantiate multiple instances to create total four
instances

Make the sub-assembly ‘Cover_Screws.1’ flexible
Position the four instances of the ‘Housing_screw’
with the following constraints:

4% Coincidence constraint between the axes of the
‘Housing_screw’ and the screw hole in the
‘Back Cover.1’

Surface Contact constraint between the faces of
the ‘Housing_screw’ and the in the
‘Back _Cover.1’

® Unhide ‘Speaker_Stand.1’

®

Copyright DASSAULT SYSTEMES
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i‘%) Cover_Screws {Cover_Scrows.1)

ilh'i"@ Housing_screw (Housing_screw.1)

%y Housing_screw (Housing_screw.2) |
f“@ Housing_screw (Housing_screw.3)
*‘5@ Housing_screw {Housing_screw.4) |
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Student Notes:
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Do It Yourself (19/22)

You will now demonstrate the PC Speaker can be rotated in

the yz and zx plane

w Activate ‘Speaker_Stand.1’, create an angular
constraint between the ‘Plane.1’ of ‘Feet_arm.1’ and xy
plane of ‘Feet_support.1’ with angle between the two
planes set as ‘0 deg’, re-activate root assembly and

update the assembly.

w Change the value of this angular constraint to ‘-45deg’

and update the assembly

w Observe the new orientation of the PC Speaker
assembly and restore the angle to ‘Odeg’

2
valuelﬂ' = T pence
@ Edit Formulz. ..
EAIE...
[¥Jre == I
add talerance, ..
K Zancz
- zhangz sted L4 —l 2
[essue BeCween, .. —_—

< Al Mulliple valies, . >

Add Range...
Cdit Cormment ..

Locl:
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specify the values in the list.

Value List of Constraints\Angl [
Erter new values one after the other

45deg -
30deq
15deg
10deq

s ﬂ
el ?

-20deg
0deg hd

Remove | Remove .t‘-\ll_!

@ 0k | & cCancel|

Valug|10deg =]

£

Secto

45deg
Ideg
15de:

Adeq
Odeg
-Bdeg
-10deg
-20deg

You can add preset values for the rotation angle by using contextual menu “Add Multiple Values” and

EXERCISE BOOK

Student Notes:
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EXERCISE BOOK

Do It Yourself (20/22) Student Noes:

w Activate the root assembly, create an angular constraint between the yz planes
of the ‘Feet_arm.1’ and ‘Back_Cover.1’ with angle between the planes set to
‘Odeg’

w Update the assembly

Change the angle value for the newly created angle constraint to ’45deg’ and
update the assembly

w Observe the new orientation of the PC Speaker assembly and restore the angle

value to ‘Odeg’

Copyright DASSAULT SYSTEMES
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EXERCISE BOOK
Student Notes:
Do It Yourself (21/22)
w Activate root assembly and group several constraints into sets as shown
w Create a set for each group of constraints between the pair of components
w» Hide all constraints e
E T’@ Swnch {Switch. 1) i
=, R | $-8d Switch (Switch 2) |
o Center graph ' i"ﬁ] Constraints 1
~Applications Reframe On i ’-‘-"EII Back_Cower_Feet_Arm i
E5] Hidejshow E —ﬁ Coincidence. 2 (Back_Cower.1,Feet_arm. 1) E
Propertizs Alt+Enter E —@' Surface contact.3 (Back_Cowver.1,Fest_arm.1) E
] Onen Sub-Tree E - Back_Cover_Flat_‘Washer.2 E
% it LErl-R E —ﬁ Caoincidence. 4 (flat_washer. Z,Back_Cower.1) E
Zamy Chrl+-C i —@' Surface contact.5 (flat_washer.2,Back_Caver.1) 1
@ Paste CErlY E —ﬁ Caoincidence. B (flat_washer. Z,Back_Caower.1) '
Raste Special, , T"EI Electronic_Support_Back_Cowver
Delete Del . f‘ﬁi Back_Cower_Front_Cowver i
- : i f‘ﬁi Bass_Speaker_Front_Cowver i
Constrants object ' E f—ﬁl tMedium_Speaker_Front_Cower E
Refresh Constraint *"ﬁj Top_Speaker_Cowver_Front_Cover
i f"ﬁl Bot_Speaker_Cover_Front_Cowver i
E *"EI Switch_Cannectar_1_Front_Cower E
i *"EI Switch_Connector_2_Front_Cower E
@ E *’EI Switch_Switch_Connectar 1 E
= I I
e E *"'ﬁl Switch_Switch_Connector_2 i
v E LE‘I Housing_screw_Back_Cower E
g | @- Angle.98 (Feet_arm. 1,Back_Caover. 1)
a | Applications i
8
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EXERCISE BOOK

Student Notes:

Do It Yourself (22/22)

w Save the root assembly as “CATASM_PC_Speaker_Assembly_ Step3.CATProduct”
using propagate directory

Copyright DASSAULT SYSTEMES
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Product Design

PC Speaker Assembly

Step 4: Analyzing Assembly

. 15 min

In this step, you will analyze the design of the
speaker assembly for minimum ground
clearance and minimum distance between
cover and speaker.

You will verify the rotational degree of freedom
for volume control and bass control switches.
You will extract a Bill of Material for PC
Speaker Assembly

Copyright DASSAULT SYSTEMES
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Student Notes:
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Product Design

Do It Yourself (1/5)

"&;' Product used: CATASM_PC_Speaker_Assembly_Step3.CATProduct

You will analyze the minimum ground clearance for a particular orientation of the
speaker assembly and modify to design to maintain the minimum ground clearance
above 10 mm. 225 °

w Edit the angle constraint between ‘Feet_arm.1’ and
‘Back_Cover.1’ and change it to "22.5deg’

w Edit ‘Feet_support.1’ and create a plane on the bottom
surface as shown.

® Measure ‘Minimum’ distance between the lower surface
of the ‘Back_Cover.1’ and the newly created plane bottom
surface of the ‘Feet_support.1’. This distance is less than
the design clearance of 10mm.

Note: Measured values are representative and not necessarily the
exact values that will be seen by the user.

Copyright DASSAULT SYSTEMES
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Student Notes:
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EXERCISE BOOK

Do It Yourself (2/5) Student Notes:

w To increase the ground clearance, edit the part ‘Feet_Support.1’

w Edit the offset distance of the
‘Plane_Reference_for_Feet_Height’ and modify the offset value

to ‘20mm’
Plane type: |0FFset Fram plane llm i I“:} CircPattern.1 :
Reference: [NY T‘ g’%aon; Reference_for_Feet Height
| - set :
; ~ | [ i
e e ST skeenao

Reverse Direckion I
[] repeat objsct after OK

@ ok | @ cancel | Preview |

w Update the assembly and the measure

w Hide the plane used in this measure

The new ground clearance is 14.061 mm
w Edit the angle constraint between ‘Feet_arm.1’ and
‘Back_Cover.1’ and change it back to ‘Odeg’
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EXERCISE BOOK

Student Notes:

Do It Yourself (3/5)

w Hide ‘Front_Cover.1’ and compute the band analysis between the
‘Back_Cover.1’ and ‘Bass_Speaker.1’ for designed clearance of 10 mm

o

Edit Distance and Band Analyzis E

Mame:  |Distance. 2

— Definition

v | Tepe: Band analysis j Selection 1: 2 products 1

E Inzide one selection ¥ | Selection 2 W :

i binimum distance: I'IDmm— Desianed
i .-’-‘«ccurac_l,l:l'lrmn— @ @ b awimuim distance:l'l.?mm— ~~ Cleargance band
E — Results ]

i Distancm— ]

E Delta X |0.092mm " |9.638mm Z[1.871mm E

i |Paint 1 [-2.748mm T |22 T8 mm £ 59,37 4mm i

E Paint 2 = |-2.656mm T |32 425mm Z [67.503mm ]

E Faint 1 an  |Back_Cover.1 E

E Point 2 on  [Bass_Speaker.l 1

Note: Measured values are representative and not necessarily the exact values that will be seen by the
user.

The clearance between the ‘Bass_Speaker.1’ and ‘Back_Cover.1’ is below the designed clearance band
(10mm to 12 mm). In reality the assembly have to be modified.

w Hide the Measure and Distance nodes
® Unhide ‘Front_Cover.1’
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EXERCISE BOOK
D I t Y I f ( 4 / 5) Student Notes:
Generate the Bill of Material for the PC_Speaker assemblies and save
H H 13 1]
the Bill of Material as “PC_Speaker_BOM.txt
Bill Of Material : PC Speaker Assembly
I Listing Report I
Bill of Material: Speaker Assembly :.!
Quan... | Part Mumber | Type l Nomenclature
1 Basz Speaker Part
1 Mediumn_Speaker Part
1 Bot_Speaker_Cowver Part
1 Top Speaker_Cower Part - .
1 Electronic Part i File Edit Fommat Help ]
1 Electronic_Suppoart Part 1 ]
1 Elec: Azzembly Screws Agzambly ! :
Bill of Material: Elec Assembly_Screws | i
Huan;. | Part Hunber [ Tape [CHEEEE i|= Bill of Material: PC Speaker Assembly :
2 Elec screw 1 Part I |
2 Elec_screw 2 Part 1 ]
Eill of katerial: Spk_Aszembly Screws E E
Guantity | Part Number | Type | Hamenclature ) e S e H
E Spk_screw Part ] [ : !
Bill of Material: Speaker Stand 1 | Quantity | Part Humber | Type I HD]'I'I.E]'I.E.I
Quartity | Pait Mumber | Type | Mamenclature - +--——— +-——— +-———— H
2 stop_washer Part ! i
1 Feet_support Part - E 11 | FI‘D]‘lt_C Shod=ts | Part | E
4] | » ' ] 1 | Back Cover | Part | !
Fiecapitulation of: PC Spaaker Assembly HE et | Speaker Assemhly | As=zembly | :
[Drifferent parts: 19 ' - 1
Tatal parts: 35 11 1 | *peaker Stand | Assembly | !
1Q'uantity [ Eart Ngﬂ'ber = 11 1 | Corer Screws | Assembly | i
ront_Cover - - :
: e B 12 | Switch | Part | :
1 Bazz Speaker -+ S S S S S S —— 1
1 Medium_Speaker [ttt !
1 Bot_Speaker_Cover
I 1 Top_Speaker_Cover
= 1 Electranic _'_I
o
(é IAngg Farmat j Define formats I
=]
a
2 =] Ok Saveds. _I
a -
£
-4
s
g
[3)
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Product Design

EXERCISE BOOK

DO It YOUI‘SG" (5/5) Student Notes:

w Verify the rotational degree of freedom of the Volume control and Bass
control switches.

Degrees of Freedom Analyzis

|Switc:h.'| / PC Speaker &zsembly ]
— Dearees of Freedam i

Ratation_1

— Detailed Information

R eprezentation Type | Wector |
Rotation_1 w=0,p=1,z2=0 H

w Save the assembly as ‘CATASM_PC_Speaker_Assembly Step4.CATProduct using
save management
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Product Design

PC Speaker Assembly

Step 5: Designing in Context

. 15 min

In this step, you will insert an existing
CATPart with positioning. You will design the
Front_Cover in context of the another part.
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EXERCISE BOOK

Student Notes:

Copyright DASSAULT SYSTEMES

118



Product Design

EXERCISE BOOK
Student Notes:
Do It Yourself (1/4)
";‘“:}' Product used: CATASM_PC_Speaker_Assembly_Step4.CATProduct
w Switch ‘PC Speaker Assembly’ to design mode
w Edit ‘Front_Cover’ and create a point on surface of
the ‘Front_Cover.1’ as shown
20
Point bype: IOn surface j@l
surface: |Pad,10\Face
Direction: ICDmponents
Distance; |44.836mm =
Reference
Poirt:  |Default (Middle)
Crwnarnic positioning
@ Coarse ) Fine
PRI e ST The positioning of the point is approximate between
the switch and circular opening in the cover
w Create a plane tangent to the front face and passing
through the point just created
@ Plane type: ITangent to surface ;IE'
E sutface; |Fad, 10\Face
g Point:  |Point.12
g & Cancel I Prewvien ]
3
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Product Design

EXERCISE BOOK

DO It Yourself (2/4) Student Notes:

Part used: LED.CATPart
w Launch the CATPart “CATASM_LED.CATPart” and save it in a temporary
location (for example : C:\temp)
w Insert existing part “CATASM_LED.CATPart” with positioning

w Position the LED using points and planes as shown
Smart Move EEBE

Camponent : LED.1

LE

ﬁl S Autamtic constraint creation

EIEA Fix Component I More >> I

1
1
1
1
1
1
1
1
1
@ 0K
.
Smart Move [ 7] ]

Companent : LED 1

BI  Automatic constraint creation

@ Fix Companent I More 5> I

LED positioned in PC Speaker Assembly

Copyright DASSAULT SYSTEMES
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Copyright DASSAULT SYSTEMES

Do It Yourself (3/4)

w Create an ‘Assembly Remove’ feature using ‘Drilling_Tool’

body inside LED with part affected as ‘Front_Cover’

10

I~~~ [ ~E -~~~ """ T T TS o s s s s —————-——--— |

2 LED (LED.1)
=g /LED
< xy plane

1-;‘%} Bulb
*‘f{ Holder

|_#-:48 Drilling_Tool |
*‘% Geometrical Set.1

N
bd
=
o
=
rn

Aszzembly Features Definition HE
Marne: [&ssembly Remave.1
— Parts possibly affected
Mame | Fath i
Back_Cover PC Speaker Azsembly\B ack_Caover.1

Bass Speaker
Medium_Speaker
Bot_Speaker_Cover
Top_Speaker_Cover
Electronic
Electronic_Support
Elec_screw 1

FC Speaker AzsemblS peaker_szzembly, —
PC Speaker &ssemblhS peaker_sssembly. -
FC Speaker AzzemblyhS peaker_Azzembly,
FC Speaker AzzemblyhS peaker_sszzembly.
PC Speaker AzsemblhS peaker_Aszsembly.
FC Speaker AzsemblS peaker_Aszzembly.
PC Speaker &ssemblhSpeaker_Assembly.

Elec screw 1 PC Speaker AssemblhS peaker _Assemiv.fll
4 - 4
|| A7
—Affected parts
Mame: | Path
Front_Caver PC Speaker Assembly\Frant_Cover.1

« | Bl
[T Highlight affected parts
@ Ok & Caicel
Remove EE

FremovelDiiling_ T ool

After:  |PartBody

1 < Eanc;ell

Hide LED to see the assembly remove feature

@ PC Speaker Assembly
*‘M Front_Cover (Front_Cover.1)

‘3@ Bacl:_Cover {Baclk_Cover.1)

T"@ Speaker_Assembly (Speaker_Assembly.1)

*"@Speaker Stand (Speaker Stand.1)
T"a‘j Cover_Screws {Cover_Screws.1)
@) Switch (Switch. 1)
@y Switch (Switch 2)
T—@LED (LED.1}

Cunslrainls

T{I% Assemblv features
=% Assembly Remove.l

3@ Front_Cover. 1Front_Cover/lemove.

#-Applications

EXERCISE BOOK

Student Notes:
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Product Design

Do It Yourself (4/4)

w Modify the position of LED by editing the point of positioning plane in
‘Front_Cover.1’

Paoink bype: IOn surface j ﬁml

Sutface: |Pad.10\Face.50

Direckion: ICUmponents

Distance: IM E

Reference

Poink: |Default (Middle)

Drynarnic positioning
@ cCoarse ) Fine

D ok i @ carcel | Preview |

New position of plane in Front Cover LED Position updated after
assembly update

The positioning of point is approximate
and you can position it as shown above

® Activate the root product and update the assembly. The Assembly Remove feature
is automatically repositioned

w Save the assembly as ‘CATASM_PC_Speaker_Assembly_ Step5.CATProduct using
save management

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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Product Design

PC Speaker Assembly

Step 6: Replacing Components

. 10 min

In this step, you will replace an existing
component in an assembly with another similar
component and reconnect the broken constraints
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EXERCISE BOOK

Student Notes:
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Product Design

Do It Yourself (1/3)

Product used: “CATASM_PC_Speaker_Assembly Step5.CATProduct”
' Part used: “New_Switch.CATPart”

w Replace ‘Switch’ with ‘New_Switch’ component. Use the attached
“New_Switch.CATPart”. Replace all instances of the component

ri.;j Speaker_Assen

Eli-@ Speaker_Stand Reprezentations 3l "
:*Q) Cover_Screws

n |zolate Part
Celection Mode :

Define Contextual Link s

"‘ﬁl Switch_Switch_Connector_1
—ﬁ Surface contact.29 (Switch_Cor

Impacts On Replace

[New_Switch.CATPart =]
[ & Files [+ =]
[ Open as read-only

I E3

These elements are going to be impacted by the replace command. Do you want to continue ?

Tupe

—ﬁ Surface contact.30 (Switch.1,5w
I‘ﬁl Switch_Switch_Connector_2

—ﬁ Surface contact.31 (Switch.2,5w
_ﬁ Surface contact.32 (Switch_Cor

@ ez D No

['o pou want to replace all the instances of the selected element 7

& Cancel I

Copyright DASSAULT SYSTEMES

The two constraints are impacted due to
the replacement of the ‘Switch’

EXERCISE BOOK

Student Notes:
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Product Design

EXERCISE BOOK
Student Notes:
Do It Yourself (2/3)
w Analyze and reconnect broken constraints for the two instances of
replaced ‘Switch’.
Constraints Analysis B2 E Constraint Definition BE
|PC Speaker .‘3.S$E:mh|_l..l ;I Congtraint Type: Surface contact NaSTJZDjii:!aEc;:;z:::Ct_43
Constraints | Broken | Degrees of freedom | Less<t | !
Active component [PC Speaker Assembly C
Cornponents 36 /
Mot constrained |2 F‘““””'BEQ
— Shatuz @ Cancel I
erified Q& |35_
Impossible % ln— M
Mot updated a3 [D— E
u 1
Broken g [5_ :
Deactivated () ID‘— E
Meazure Mode L‘;;j [ﬁ_ E
Analysis i
i |F'C Speaker Aszembl] 2 j Ryt ST ittty !
E Constraints | Broken | Degrees of freedom | i *ﬁ[ Switch_Switch_Connector_1 i
| i _@ Surface contact.29 (Switch_Connector.1,Switch.1)
JE EE.'LZTS&E’;??(E]S g ' _ﬁ Surface contact.30 (Switch.1,Switch_Connector.1) !
e E} a2 ﬁ] Switch_Switch_Connector_2
@ ' gz::;?;eigr;taagé? &l i | 37 Surface contact.31 (Switch.2,Switch_Connector.2) |
e | =8 surface contact:32 (Switch_Connector.2, Switoh.2)
g H H H 13 ”
2 Reconnecting broken constraints by using the “Reconnect” command
3
8
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Product Design

Do It Yourself (3/3)

w Update the assembly

w Save the root assembly using ‘Save Management’ as
“CATASM_PC_Speaker_Assembly_Step6.CATProduct”

P Speaker Assembly

ity Back_Cover {(Back_Cowver.1)

& Front_Cover (Front_Cover.1)

SRR

b Speaker_Assembly (Speaker_Assembly.1)

| Speaker_Stand (Speaker_Stand.1)
T‘Q} Cover_Screws {Cover_Screws.1)
By New_Switch (Switch.1)
gy New Switch {Switch.2)
T—f—@ LED {(LED.1)
Constraints
T'{.SJ Assembly features

*-Applications

&3

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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Product Design

EXERCISE BOOK

Student Notes:

PC Speaker Assembly

Step 7: Managing Product Structure

. 10 min

In this step, you will reorder existing product
structure and propose a lighter representation
of bought out parts (for example speakers) in
order to reduce the size of the assembly.

Finally you will share the assembly model for
review while protecting the design intent by
generating a CATPart of the assembly

i ... zx plane

| 53 PanBody

E I". Front_Cover.1'PartBody

: *‘. Back_Cover.1'Body.2 |
i"{% Speaker_Assembly.1'Bass_Speaker.1'Outer_| Framei
i i" Speaker Assembly.1"Bass_ SpeakerﬂCunnecturs i

Copyright DASSAULT SYSTEMES
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Product Design

EXERCISE BOOK

Student Notes:

Do It Yourself (1/3)

m Product used: CATASM_PC_Speaker_Assembly Step6.CATProduct

w Reorder the product structure for better visualization of group of components
in the specification tree as shown

%] C"J-i};j PC Speaker Assembly|

e Front_Cover {(Front_Cover.1) *"Q Front_Cover {(Front_Cover.1)

gy Back Cover(Back Cover.1) : _%Back_()uver {Back_Cover.1) .
;%Speaker_ﬁxssemhly(Speaker_Assemhly.T) : T% Speaker_Assembly (Speaker_Assembly.1)
"@Speaker_Stand {Speaker_Stand.1) i’@Speaker_Stand {Speaker_Stand.1)

f’«%@ stop_washer (stop_washer.1) *‘@ Feet_arm (Feet_arm.1)
Py stop_washer (stop_washer.1)

ae

*“3@ Feet_support [Feet_support.1})
2y flat_washer (flat_washer.1)
B spring_washer {spring_washer.1)

Feet_arm {Feet_arm.1)

&y stop_washer (stop_washer.2)
*"“u flat_washer (flat_washer.1)

sy flat_washer (flat_washer.2)
| flat_washer {flat_washer.3)

f‘f‘@ Feet_support {Feet_support.1)

oy StOp_washer (stop_washer.2)
*‘C‘@ﬂat_wagher {flat_washer.2)

B flat_washer (flat_washer.3})
*‘_“ spring_washer {spring_washer.2)

#- " Constraints

&y spring_washer {spring_washer.1)

% spring_washer (spring_washer.2)

! T Cover_Screws {Cover_Screws.1)
; ?’@New_Switch (Switch.1)

Original specification tree Specification Tree after reordering the structure
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Product Design

EXERCISE BOOK

Student Notes:

Do It Yourself (2/3)

w Generate a CATPart from a CATProduct without the merge option as shown.
w» Save the generated CATPart as “CATASM_PC_Speaker_for_review.CATPart”

{3 PartBody
*F.. Front_Cover.1"PartBody

f". Back_Cover.1'Body.2

@S ker A blv (S ker A biv.1 *"{%Speaker Assembly.1"Bass_Speaker.1"Outer_Frame
b Speaker_Assembly (Speaker_Assembly.1) #.Speaker Assembly.1"Bass_Speaker.1'Connectors

*- Speaker_Stand {Speaker_Stand.1) ﬁ' 1?'.. Speaker_Assembly.1"Bass_Speaker.1'"Microphone

C"J-i};j PC Speaker Assembly i
3 Cover_Screws (Cover_Screws.1) :> i 1'i"'..Speaker Assembly.1'Bass_Speaker.1'Cone i

Front_Cover {Front_Cover.1)
"f-"’n Back_Cover {(Back_Cover.1)

% New_Switch (Switch.1) f‘. Speaker_Assembly.1'Bass_Speaker.1'Magnet
"h' New_Switch (Switch.2) f‘.Speaker Assembly. 1"Medium_Speaker.1'Outer_Frame
g@ LED (LED.1} iﬁr‘. Speaker_Assembly. 1\Medium_Speaker.1'Microphone
Constraints *‘2 @ Speaker_Assembly. 1\Medium_Speaker.1'Cone
&- Speaker Ascembly. 1"Medium_Speaker.1'hMagnet
i ﬁg:::::::)" features iﬁr‘. Speaker_Assembly.1"Medium_Speaker.1'Gonnectors
pp *".Speaker Assembly.1"Bot_Speaker_GCover.1'\PartBody
*".Speaker Assembly. 1" Top_Speaker_Cover.1'PartBody
f‘.. Speaker_Assembly. 1‘\E|ec:trun|c: 1'Plate

Design of assembly is visible and changes in Design of assembly is invisible and only assembly
the design can be made in the assembly review (sectioning, measurement) can be done. No
design changes are done here
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Do It Yourself (3/3)

w Save as “Bass_Speaker.CATPart” as “Bass_Speaker.cgr”
w Also save “Medium_Speaker.CATPart” as “Medium_Speaker.cgr”

Bass Speaker CATPart Bass Speaker cgr representation
representation (Design mode (Simplified representation)
representation) File size : ~1340 Kb

File size : 2519 Kb

3
" The file size of the simplified representation
depends upon the CATIA settings for ‘Cgr

Management’.

You can replace these bought out components in session with their ‘cgr representations’
to reduce the total assembly size. O
~

If a cgr replacement is done then the ‘product to
part’ will only partially work’.
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