Getting Started

Getting Started

If in Sketcher and Part Design you generated parts, now will learn how to finish your design
by assembling parts in Assembly Design workbench.

Before we discuss the detailed instructions for using the Assembly workbench, the following
scenario aims at giving you a feel for what you can do with an Assembly document. You just

need to follow the instructions as you progress.

The Getting Started section is composed of the following tasks:

Entering the Workbench
Fixing a Component
Inserting an Existing Component
Setting Constraints
Moving
Adding and Renaming a New Component
Designing a Part
Editing a Parameter
Replacing a Component
Analyzing Constraints
Reconnecting Constraints
Detecting Clashes
Editing a Component
Bill of Material
Exploding the Assembly

J - This scenario should take about 15 minutes to complete.

1
Eventually, the assembly will look like this:
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Entering the Workbench

Entering Assembly Design Workbench
and Opening a CATProduct Document

70N This first task shows you how to enter Assembly Design workbench and how to open an existing
*14/ product.

-~ 1. Select the Start -> Mechanical Design -> Assembly Design command to launch the required
workbench.

The workbench is opened. The commands for assembling parts are available in the toolbar to the
right of the application window. For information on these commands, please refer to CATIA-

Product Structure Version 5.

You will notice that "Pr oduct 1" is displayed in the specification tree, indicating the building block of
the assembly to be created.

To know how to use the commands available in the Standard and View toolbars located in the
application window border, please refer to CATIA- Infrastructure User's Guide Version 5.
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Entering the Workbench

=elect an ohject or a command | j=i

2. Before following the scenario, set the following options:

@ make sure the option Work with the cache system is deactivated : use the Tools -> Options
command, click Infrastructure -> Product Structure to the left of the dialog box that appears
and uncheck the option "Work with the cache system". Do not forget to restart CATIA after
turning off the cache. For more information, refer to Working with a Cache System.

@ use the Tools -> Options command, click Infrastructure -> Product Structure to the left of the

dialog box that appears, then click the Product Structure tab and uncheck the option "Manual
Input”. For more information, refer to Customizing Product Structure Settings.

@ use the Tools -> Options command, click Infrastructure ->Part Infrastructure to the left of the
dialog box that appears, then check the option "Keep link with selected Object". For more
information, refer to Customizing General Settings.

Note also that the default mode for the Update capability is "manual”. For the purposes of this
scenario, set the automatic mode.

3. Open GettingStarted. CATProduct.

You will start the scenario with an existing assembly. Productl is composed of three parts created
in the Part Design Workbench:

1. CRI C_FRAME (in turquoise)
2. CRI C_BRANCH_3 (in blue)
3. CRI C_BRANCH 1 (in red)

From now on, these parts will be referred to as '‘components'.
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Entering the Workbench

roduct]
f% CRIC_FRAME (CRIC_FRAME.T)

2 CRIC_BRAMNCH_3 (CRIC_BRAMCH_3.1)
*—C@ CRIC_BRAMNCH_1 (CRIC_BRAMCH_1.1)
?‘EI Constraints
$-Applications

Surface and Coincidence constraints have been defined for these parts in the Assembly workbench.
4. Select Edit -> Representations -> Design Mode. This mode lets you access technical data.

5. Click the + sign to the left of the Const r ai nt s text in the tree and apply the show mode on these
constraints if you wish to view them in the geometry area.

::::&.j
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Fixing a Component

Fixing a Component

mﬁ This task shows you how to set the first constraint. This operation consists in fixing the

ﬂn-” position of a component in space so as to use this component as the base of the
assembly.

mﬁ; 1. Select CRIC_FRAME in the specification tree or in the geometry area.

2. Click the Fi x Conponent @l icon in the Constraints toolbar.

The component CRI C_FRAME is immediately fixed. The application indicates this by
displaying a green anchor symbol on the component.

Note also that the Constraints branch now displays the new constraint. The anchor
symbol is preceded by a lock symbol, to make a distinction between "fix in space"
and "fix operations". For more information, pleaser refer to Fixing a Component.
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Fixing a Component

rocluct]

@)

2 CRIC_FEAME (CRIC_FRAMET)
2y CRIC_BRAMCH_3 (CRIC_BRANCH_3.1)
2 CRIC_BRAMCH_T (CRIC_BRANCH_1.1)

T
—t

14—

f Constraints

—ﬁ' Surface contact1 (CRIC_BRAMNCH_3.1.CRIC_FRAME.1)
—ﬁ Coincidence.2 (CRIC_BRAMNCH_31.CRIC_FRAME.T)

—ﬁ' Surface contact 3 (CRIC_BRAMNCH_1.1,CRIC_BRANCH_3.1)
—ﬁ Coincidence 4 (CRIC_BRAMNCH_1.1.CRIC_BERANCH_3.1)
=il Fix B (CRIC_FRAME.1)

T-Applications

::.::Lle‘
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Inserting an Existing Component

Inserting an Existing Component

I0N This task shows you how to insert an existing component into the assembly.
h L

= 1. Select Product 1 in the specification tree.
i
2. Click the Exi sti ng Conponent icon @ in the Product Structure Tools toolbar.

The File Selection dialog box is displayed.

3. Navigate to C: \ Program Fi | es\ Dassault Syst enes\ B10doc\ onl i ne\ asnug
\ sanpl es directory and select Sub_Pr oduct 1. CATPr oduct

4. Click Open.

A new component is added to the specification tree. The assembly now includes four
components: three parts and a sub-assembly.

'rocuct]

T—% CRIC_FRAME (CRIC_FRAME.1)

Tv' 2o CRIC_BRANCH_3 (CRIC_BRANCH_3.1)

:r.- 2| CRIC_BRAMCH_1 (CRIC_BRAMNCH_1.1)

T3 | Sub_Froduct] (ub_Froductl 1)

T—@ CRIC_SCREW (CRIC_SCREW.1)

®-Fublications

=-[TJf Constraints

—@ Surface contact1 (CRIC_BRAMNCH_3.1.CRIC_FRAME.1)
—ﬁ Coincidence.2 (CRIC_BRAMNCH_31.CRIC_FRAME.T)
—ﬁ Surface contact 3 (CRIC_BRAMNCH_1.1,CRIC_BRANCH_3.1)
—ﬁ Coincidence 4 (CRIC_BRAMNCH_1.1.CRIC_BERANCH_3.1)
—ﬁﬁ. Fix.B (CRIC_FRAME.T)

T-Applications
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Inserting an Existing Component

This is the component you have just imported:

To know the different document types you can insert in a CATProduct document,
refer to Product Structure Version 5. However, to know how to insert .asm

documents properly, refer to Opening a .asm Document.

e

o~
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Setting Constraints Between Components

Setting Constraints Between Components

I0N This task consists in setting a coincidence constraint, then a contact constraint between
17/ the component you have just inserted (Sub_Productl) and CRIC_BRANCH_ 1.

-= 1. Click the Coi nci dence icon ﬁ :
I

A message window appears, providing information on the coincidence constraint
command. If you do not want to see this dialog box appear any more, check Do not
prompt in the future.

2. Select Axis in the geometry area.

The application detects it once selected. The axis is now highlighted in the geometry.

3. Select one of the two inner faces of CRIC_BRANCH _1 to select the associated axis.
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Setting Constraints Between Components

As the coincidence constraint is created, CRIC_SCREW and CRIC_BRANCH_1 are
aligned:

4. Now, you are going to set a contact constraint between CRIC_SCREW and a circular
face of CRIC_BRANCH_1.

To do so, click the Cont act Constrai nt icon @
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Setting Constraints Between Components

5. Select the face as shown in the geometry area.

6. Select the red circular face in the direction
opposite to the published face.

As the contact constraint is created, the turquoise cylinder is located exactly on the
red face.

The created constraints are automatically updated because the automatic update
mode is activated. As the color defining valid constraints is green, our constraints are
green. The application allows you to customize constraint colors as explained in
Customizing Constraint Appearance.

o~
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Setting Constraints Between Components

The assembly now looks like this:
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Moving

Moving Constrained Components Using the
Compass

TN This task consists in manipulating the assembly to check if the components react the
*14/ way we want, i.e. according to the constraints we set in the previous task.

-+ 1. Select the red patch at the center of the compass and drag it onto CRI C_SCREW For
1 details about how to use the compass, please refer to CATIA- Infrastructure User's

Guide Version 5.

As the compass is snapped to the component, you can manipulate the component.

2. Now, if you press and hold down the Shift key, select v/z axis on the compass, then
drag and drop the component up and down, you can see that three components are
moving.

This is an example of what we can get:
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Moving

3. Repeat the operation as many times as you wish.

The assembly reacts correctly. CRIC_FRAME does not move because it is fixed.
The other three components can move.

4. Release the left mouse button before releasing the Shift key.

5. Drag the compass away from the selected object and drop it.

S
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Adding and Renaming a New Component

Adding and Renaming a New Component

I0N This task consists in adding a new component to the assembly. You will then rename
17/ this component. This component is a part created in the Part Design workbench.

~=" 1. Click Product 1 and select the Par t 347 icon in the Product Structure Tools toolbar.

The New Part: Origin Point dialog box appears, presenting two possible options:
Either you define the point of your choice to locate the new part, or you use the origin
point of the assembly as the origin point to be used for the part.

2. Click No to use the origin point of the assembly.

The new component"Part5 (Part5.1)" is now displayed in the specification tree:

T'%CF{IG FRAME (CRIC_FRAME.T)
CRIC_BRAMNCH_3 (CRIC_BRAMCH_3.1)
CHIC BRAMCH_T (CRIC_BRAMCH_1.1)
Sub Froductl (Sub_Product1.1)
@CF{IC SCREWY (CRIC_SCREW 1)
#Publn:atlu:uns
-2l Parts (Pans.1)
 Constraints
—ﬁ' surface contactl (CRIC_BRAMCH_3.1,CRIC_FRAKME 1)
—ﬁ Coincidence 2 (CRIC_BRANCH_31,.CRIC_FRAME.T)
—ﬁ' Surface contact. 3 (CRIC_BRAMCH_1.1,.CRIC_BRANCH_3.1)
—ﬁ Caoincidence 4 (CRIC_BRANCH_11.CRIC_BRAMNCH_3.1)
—é,ﬁ. Fie b [CRIC_FRAME.T)
—ﬂ Coincidence.? (Sub_Froductl 1. CRIC_BRANCH_1.1)
—ﬁ' ourface contact.d (Sub_Froduct] 1.CRIC_BRAMCH_1.1)
T==Applications

"!
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Adding and Renaming a New Component

If the Manual Input option is activated (see Defining the Default Part Number), the

Part Number dialog box appears before the New Part: Origin Point dialog box and
lets you enter the name of your choice.

i

3. Right-click Part5 (Part5. 1) and select the Properties. .. contextual
command.

4. In the Properties dialog box that appears.

The options available in the Product tab let you enter the information you required.

Properties N 21

Zurrent seleckion IF‘arI:S.l ;l

Produck | iaraphic | Mechanical Drrafting

— _omponenkt

Instance name |F'arl:5.1

Description

d Yisualize in the Bill OF Material

—Link to Reference
PartS | Parts. CATPart
— Praoduct

Part Mumber rm

Rewisian

Definition

Momenclakture

S0UrCe Unknicwn ;I
Descripkion

-
4 | b

More, ., I

@ 0K I In.i.l!u:q:nh.fi Close I
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Adding and Renaming a New Component

@ Ok ﬂ.ﬁ.pplyl Close I

5. Enter CRIC_JOIN.1 in the Instance name field and CRIC_JOIN in the Part Number
field.

. . . I
6. Click OK to validate the 0perat|0n. r@_

The new names are now displayed || = & CRIC_JOIN

in the specification tree: — .~ wy plane
— .~ vz plane
— .= zx plane
— 3 PanBiody

i i ‘
-.::.ﬁ.h

i
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Designing a Part

Designing a Part in an Assembly Context

rl-\ This task consists in designing the part you have just added to the assembly. It shows

' "~|-*r you how easy it is to access the tools required for designing components in an assembly
context.

~= 1. Double-click CRI C_JA Nin the specification tree to access the Part Design

i/ workbench.

2. Select the blue face as shown and
click the Sket cher icon @ to access

the Sketcher workbench.

3. Now that you are in the Sketcher, click
the Nor mal Vi ew % iconinthe

View toolbar and sketch a circle on the
face using the Ci r cl e command OF

Do not bother about positioning the
circle.
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Designing a Part

4. Now to obtain the same radius value as the one used for CRIC_JOIN circular edge
and to make sure that this circular edge and the circle share the same axis, use the
Constraints Defined in D alog Box command % to create a

coincidence constraint (select the circle -if not already done- and the circular edge,
then click the Constrai nt Defined in D al og Box command and check
"Coincidence").

2l
[] Distance 1 Fix
LLength < icaincidence
[ angle [ Concentricity

[ Radius | Diameter [] Tangency

[ semimajor axis [ Parallelismm
[ Semiminaor axis [ Perpendicular
[ symmetry [] Harizontal

[ Midpaink [ vertical

[ Equidistant paint

@ 0K I lﬂCanceIl
-

After validating the operation, the circle
is coincident with the circular edge.
You must obtain this:
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Designing a Part
5. Exit the Sketcher and use the Pad command @ with the "Up to Plane" option to

extrude the sketched circle. Select the blue face as shown to specify the limit of the
pad.

After validating the operation, you should obtain this cylinder:

The part is designed.

For information about Part Design and designing in context, refer to CATIA- Part
Design User's Guide Version 5 and Designing in Assembly Context respectively.

::.::5@‘

o~
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Designing a Part
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Editing a Parameter

Editing a Parameter

710N In this task, you are going to edit the diameter of the pocket belonging to
]

“/ CRIC_BRANCH_3. You will see how this edition affects the part you created in the
previous task.

ﬁ 1. Double-click CRIC_BRANCH_ 3 to access the Part Design workbench.

2. Select Pocket.2 and use the Pocket.2 object -> Edit Parameters contextual command
to display the associated parameters.

@ Froductl

Tv- 2o CRIC_FRAME (CRIC_FRAME.T)

L R IC BRAMNCH_3 (CRIC_BRANCH_3.1)
-3 | CRIC_BRANCH_3

— w7 plane
= ... zx plane
ré} FanBody

Tv-fil Pad.1

r—% Aszemble.]

r@ Focket 1
*-(] Backet2

3. Double-click D11 in the geometry area to display the Constraint Edition dialog box.

4. Enter 20 as the new diameter value and click OK to generate the new pocket.

Constraint Dehmtion K E3

D iameterlzﬂmm E [ | Reference

1 8

Dimen&iur‘ Diiamneter x| Mo |

@ 0k | @ cancell
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Editing a Parameter

5. Update Productl by double-clicking on Pr oduct 1 in the specification tree.

The pocket is modified accordingly. The coincidence previously set between the two
parts is maintained.

This result is made possible thanks to the option Keep link with selected Object you
set at the very beginning of the scenario.
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Replacing a Component

Replacing a Component

I0N This task shows you how to replace Sub_Productl.CATProduct by another component.
h L

ﬁ 1. Select Sub_Productl.CATProduct in the specification tree.

2. Click the Repl ace Conponent icon h% in the Product Structure Tools toolbar.

3. Inthe dialog box that appears, select Sub_Pr oduct 2. CATPr oduct as the
replacement component and click Open.

The Impacts on Replace dialog box is displayed:

Impacts On Replace = 10] x|
These elements are going ko be impacted by the replace command. Do you want ko conkinue 7
Tvpe Marie Source

COMMECTION  Caincidence,? Praduckl
COMMECTION  Surface contact, & Produckl

Do you wank ko replace all the inskances of the selected element *
() Yes W Mo

| @ Cancel I

4. Check Yes to replace all instances of the selected element and click OK to confirm.

Sub_Productl.CATProduct is no longer visible. This is Sub_Product2.CATProduct:
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Replacing a Component

If necessary update the document.

Note that the coincidence constraint is maintained. This is due to the publication of
the axis used in the constraint definition. As the axis is a published element, the
application can reconnect the constraint.

Conversely, the contact constraint is broken. You will know how to reconnect it later.

::.::5@‘
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Analyzing Constraints

Analyzing Assembly Constraints

I0N This task shows you how to analyze the status of all assembly constraints defined for
*1“/ Productl.

-~ 1. Select the Analyze -> Constraints... command.

The Constraints Analysis dialog box that appears displays all the information you
need. The Constraints tab contains a detailed status of the assembly: the number of
non-constrained components and the status of the defined constraints.

Constraints Analysis 21

IF‘ru:u:qu:I:I

=N

i_onskraints | Broken IDegrees DFE |

Active component | Produckl

_omponents g

Mok constrained |1

—Skatus
Yerified

Impossible

Mot updated

coalaoBler Fohe!

IE-—
ID—
ID—
Broken |1—
Deactivated () In—
Measure Mode [:;;] In—
Fix Together (’ff In—
Takal ‘-_'I I?—
— W 0K

2. Click the Broken tab to see the list of broken constraints. We have only one broken
constraint, a contact constraint.

3. Click on the name of the constraint.

The constraint is highlighted in the specification tree.
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Analyzing Constraints

4. Click on OK to close the dialog box.

Reconnecting this contact constraint is our next task.

::.::L.ej
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Reconnecting Constraints

Reconnecting a Broken Constraint

10N In this task, you will learn how to reconnect the broken constraint detected by the application.
] L

-+ 1. Double-click the broken constraint in the specification tree. Note that this broken constraint is
indicated by a yellow warning symbol.

o
T

ili—ﬁl Constraints

—ﬁﬁ;ﬁ surface contact1 (CRIC_BRANCH_3.1,CRIC_FRAME 1)
—% Coincidence.2 (CRIC_BRAMNCH_3.1.CRIC_FRAME 1)
—zﬁﬁ;ﬁg Surface contact.3 (CRIC_BRANCH_1.1.CRIC_BRANCH_3.1)
_@}2 Coincidence 4 (CRIC_BRANCH_1.1,CRIC_BRAMNCH_3.1)
—éTI,; Fix.b (CRIC_FRAME.T)

—.ﬁ Coincidence.? (Sub_Froductl 1.CRIC_BRAMNCH_1.1)
—F?E surface contact.d [CRIC_BRANCH_1.1)

F—Applications

2. Inthe Constraint Definition dialog box that appears, click More to access additional information.

3. Click Disconnected in the Status frame, then Reconnect...

Constraint Definition

Conztraint Tepe: Surface contact M ame 1|5urfan::e cantact 8

Lesz<s I

— Supporting Elements

Status

Urknown  Uaknown Dizconnected

Plane CRIC_BRAMNCH_1 [CRIC_BERANCH_1.1] Connected

Reconnect. .. J,

@ 0K | @ Cancel|

4. You are then prompted to select a component to rebuild the constraint. Select the same faces as the
ones used for setting the first contact constraint. If you need some help, refer to Setting Constraints
Between Components.

5. Click OK to validate the operation and update the document.

The constraint is reconnected:
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Reconnecting Constraints
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Detecting Clashes

Detecting Clashes

I0N In this task, you will learn how to detect possible clashes between two components.
h L

a 1. Select CRI C_BRANCH 1. 1 in the specification tree.

Select the Anal yze -> Conpute C ash... command.

The Clash Detection dialog box appears. It displays the first component selected for
computing possible clashes.

Clash Detection EE3

Drefinition

[

AProductl /CRIC_BRAMCH_1.1

Feszult
|7 Mo computation done

@ Apply | @ Cancel

C -
3. As you need another component, select SUB_PRODUCT2 using the Ctrl key.

This component also appears in the dialog box.

4. Click Apply to compute clashes.

The application detects a clash between the brown cylinder and the red face. This is
indicated by two red circles in the geometry, as the arrow shows in the figure below:
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Detecting Clashes

The result of the computation also appears in the dialog box.

5. Click Cancel to close the dialog box.

Well, now that you know that your assembly needs to be modified to work properly,

let's edit the cylinder.
oL
|l-".
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Editing a Component

Editing a Component

L ]
h L

“#1x This task shows you how to edit the component causing the problem.

a 1. Double-click the brown cylinder to access the Part Design workbench.

2. Double-click the cylinder again to edit it. The Pad definition dialog box is displayed.

3. Enter 20mm to reduce the pad length and click OK.

Pad Definition |
— First Lirnit
Type: Dimengion j
Length: 20rnrn |ﬁ
Lirrit: Mo selection
— Profile
Selection: | Sketch.1 @

[] Mirrared extent

Feverze Direction I

td ores > I

@ Apply I - Eann:ell

4. The cylinder is updated and now looks like this:
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Editing a Component

%20
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Bill of Material

Displaying the Bill of Material

Iy This task shows you how to access all the information available about the structure of the

1”/ assembly.

Al

== 1. Return to Assembly Design workbench and select the Anal yze -> Bill of
I Mat eri al ... command.

The Bill of Material is displayed.

Bill OF M aternial : Productl

t Bill O M aterial | Lizting Report

Bill of b aterial: Product

Uity | Fart Murnber | Type | MHomenclature | Rewvizion |
1 CRIC_FRAME part

1 CRIC_ERAMCH_3 part

1 CRIC_ER&AMCH_1 part

1 Sub_Product? azzembly

1 CRIC_JOIM part
Bill of b aterial: Sub_Product2

Cluiankity | Part Murmber | Type | Maomenclature | Revizion |
1 CRIC_SCREwW 2 part

Recapitulation of; Product]
Different partz: 5
Total parts: &
Cluantity | Fart Mumber |
1 CRIC_FRAME
1 CRIC_BRAMCH_3
1 CRIC_BRAMCH_1
1 CRIC_SCREW_2
1 CRIC_JOIM
I,-_u,'pgng Farmat j Crefine formats I
w 0K I Save bs.. I
-
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Bill of Material

It is composed of these sections:

@ Bill of Material: lists all parts and sub-products one after the other
@ Recapitulation: displays the total number of parts used in the product
@ Define formats: customizes the display of the bill of material

The Listing Report tab displays the tree of the product using indents

2. If you wish, you can save this document using the html format or the txt format. Just click the
Save As... button, then give a name and the appropriate extension to your file.

For more information about the bill of material, refer to Displaying the Bill of Material.

it
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Exploding the Assembly

Exploding the Assembly

Iy This last task illustrates the use of the Explode capability. Exploding the view of an
17 assembly means separating the components of this assembly to see their relationships.

-+ 1. Make sure Product 1 is selected.

2. Click the Expl ode icon "a=™ in the Move toolbar.
e

The Explode dialog box is displayed.

Explode K E3
Drefinition
Drepth: SN Selechon:

Type: Fiwed pru:u:lu::t:| Mo zelection

|’ Scroll Explode

Product 1 is the assembly to be exploded. The Depth parameter lets you choose
between a total (All levels) or partial (First level) exploded view.

4 :9>|i

w 0K @ Apply J - Ear'u:elj

3. Set All levels if not already set.

4. Set 3D to define the explode type.

5. Click Apply to perform the operation.

The Scroll Explode field gradually displays the progress of the operation. The
application assigns directions and distance.

Once complete, the assembly looks like this:
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Exploding the Assembly

/@\
PR ”
R

The usefulness of this operation lies in the ability of viewing all components
separately.

Note that you can move products within the exploded view using the 3D compass.

Information Box |

You can now move products with the 30 compass
o Show this mezsage nest ime

6 Click OK to validate the operation and then click Yes at the prompt or click Cancel to
" restore the original view.

Well, you have done all the tasks of the Getting Started section. Why not consult the
rest of the documentation?

Xt
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Exploding the Assembly
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