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| Introduction

STUDENT GUIDE

Learning Objectives
Upon completion of this lesson you will be able to:

Understand the importance of Parent/Child relationships.

Review the model creation steps.

Modify the design using the Define in Work Object command.

Organize the features of the model into various bodies and geometrical sets.

< B <

A\ Y

-

-ty ™

W

4 Hours

Copyright DASSAULT SYSTEMES



CATIA V5 Mechanical Design Expert

L Case Study

The case study for this lesson is the Hinge.

L Design Intent

| |
N
v The Hinge is a molded part that is used in = 7z7,IRE .
an assembly. . section view A4 |
v The part is symmetrical. E::::::::::::::L
v' The holes are centered on the bearings. i /ﬁ .
T
1
L Stages in the Process .

1. Review the User Interface.
2. Understanding importance of Parent/Child Relationships.
3. Organizing a Model.

X-section of handle block

Scale: 1:1

XY plane

STUDENT GUIDE
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L Review the User Interface

CATIA is mechanical design software. It is a
feature-based, parametric solid modeling design
tool that takes advantage of the easy-to-learn
Windows graphical user interface. You can create
fully associative 3D solid models with or without
constraints while utilizing automatic or user-defined
relations to capture design intent.

v The Part Design workbench lets you build solid
3D geometry. From the Part Design workbench
you can access the Sketcher workbench and
create 2D profiles that will become 3D model.

v The Assembly Design workbench allows you to
bring components together to create the final
product. You can design parts in the assembly
context and use methods of designing
assemblies that will aid in concurrent
engineering, such as Skeleton models and
publishing elements.

v The Generative Shape Design workbench lets
you create surface and wireframe geometry.
The surface and wireframe geometry allows you
to create more complex solid models and gives
more control over the shape of a model.

STUDENT GUIDE
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STUDENT GUIDE

L Importance of Parent/Child Relationships (1/2)

Design intent is a plan to construct solid model of a
part, in order to convey its visual and functional
aspects. The way a solid model is built can affect a N . | e
many aspects, including its flexibility to changes, its %// -
stability during the change process, and the resource o
requirements to compute a new result. Therefore, it is

important to take the design intent into accountto ~ ~ oo e
achieve an efficient solid model of the part.

The dependency between one feature and the other
is known as a parent/child relationship. Parent/Child
Relationships are important in maintaining the design
intent of the part. You should carefully consider
choosing the best base feature, which parent/child
relationships should exist, and what dimensions and
feature order best reflect the planned design intent.

Copyright DASSAULT SYSTEMES 10
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L Importance of Parent/Child Relationships (2/2)

Many design practices are derived from company
standards and need to be considered before

modeling. Some common design practices are: ] e
. ] The Pocket Sketch is
v Always choose the most stable feature in the The upper Pad Sketch is created on reference Plane

model as the base feature created on reference Plane and independent on the
' and independent on the Upper Pad.

v" Try to avoid creating references to dress-up Base Pad.
features such as fillets and chamfers. These
features may be removed in downstream
applications.

v Choose the best depth option for the application.
For example, decide if a pocket is required to cut
through the entire model. Creating the pocket with
a dimensional depth is not recommended, On deletion of the Upper Pad, the pocket is not
because the depth of the feature it is cutting el
through may change; instead, create the pocket
with an Up to Last depth.

Copyright DASSAULT SYSTEMES 11
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L Main Tools / Menus (1/2)

Investigating the Model

Scan or Define In Work Object: Helps you
review how the model was created, feature by
feature.

Parent/Children: Displays the parent and
children of the selected feature and hence
helps to display the relationships that exist in
the model.

Define in Work Object: Activates the current
selected feature disabling all child features.
You can use Define in Work Object to review
the feature, edit it or modify the design.
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]

(T[S View Insert  Tools  window

€70 Undo Empty selection Chrl4+2

@ Repeat Chrl+Y

&) Ui Chri+U

M cut Chrly

Copy Crlsc _Zl
2, paste Ctrl+y IStructure VI E: MW I/@ 4} »Iv n
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Paste Special...

Delete Del
ﬁ Search... Chrl+F
=]
=] Selection Sets.. Chrl+G

@ Selection Sets Edition...
%‘? Find Owning Selection Sets...

I<: Links...

Properties Alt+Enter

Other Selection, ..

}  Scan or Define In Work Object. .,

cut ol | A
@ Mouse 1 Copy Chrl+C 1
= xy plat @ Paste Crl 3 £
L n plﬂ Paste Spedal... 3
Delet Del |
‘ = plu lete = !
| |
H Parents/Children. . T
‘ T"W@m B- SEE
i |
! g Replace. .. 1
Mef 1
Pad.1 object =] e
@pad-r—. 1 A sketeh 27 ) ZEEH @@ she 1
e ' i
#E*Z: Sketch.2 1= ® Sweep. 7
i »
She“'l ! /*/" Extrapol.
Bl Materlal !
wiw i
EaWreftame 9 cors |
#~i2:5 Body Surfaces __
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L Main Tools / Menus (2/2)
¥
- ; e
Organizing a Solid Model NP |
=" xyplane 3
Bbdy : Inserts a newil G el e R D I - =" yzplane i M T
Window  Help I i
- [~ mplene |
Geometrical Set: Inserts a new Geometrical - -3 pertBocy | | TR
Set in the part. — 23 Body.2 i
‘ @ Geometrical Set.. ; i -@ Geometfrical Set.l‘ I | I
Ordered Geometrical Set: Inserts a new i,,Q%E%d?tﬁd,???“,*??F?!??%:E,J—H 2 Ordered Geomeirial stz < | [ --------------
Ordered Geometrical Set in the part. U
Faals = ClhionsSemng . Wl e e
Hybrid Design Option: You can chose to S o
embed hybrid design in your part by activating % | 8o o] e | Eeritossneri| :
the Enable hybrid design inside part bodies _ W Wil ;
. . . [-%" Parameters and Measur [ Creste a geometrical set 1
and_ bodies option by accessing Tools > 3 i Dmeafmd; - 3
Options > Infrastructure > Part Infrastructure il 1§ - T T ]
> Part Document. | Wi n 3
: - Material Library “wihen created, locate wireframe and surface elements ]
: _E Catalog Edtor @ Inabody O In ageametrical set !
! [ Enable hybrid design for parameters and relations inside part bodies and bodies :
Ml rommmms " T T T !
>
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STUDENT GUIDE
| Case Study: Introduction
Recap Exercise .
)40 | |
In this exercise you will create a model. The skills needed to create this model ||
were covered in the Fundamentals course. There are no detailed instructions for || =~~~ 777777
this exercise. Instead a detailed drawing has been provided for your reference. || ~=77 ==~~~ ===~-
y

Copyright DASSAULT SYSTEMES 14
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L Case Study: Hinge

Before you begin to design the model you must analyze what is the best base feature? Which
features will make good parent features? Which features will not make good parent features?
What is the best orientation of the model? Which reference plane will you choose as the

sketch support for the base feature? How will you constraint the base feature? | o __________

Consider the following:

* The Hinge is a molded part that is used in an assembly.
* The part is symmetrical.
* The holes are centered on the bearings.

Holes

Bearings

Bearing

Copyright DASSAULT SYSTEMES 15
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L Do It Yourself: Hinge (1/3)
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L Do It Yourself: Hinge (2/3)

The following is a suggested method to design
the Hinge: @

Create the base feature.
Create the pocket. ’
Create a second pad feature.

Create a user pattern.

Applyfilets. Y~ DN )| T

Apply drafts. @\‘ ______________
d oy J\ V|

4

/_-' N f

e o

o o &~ Wy
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L Do It Yourself: Hinge (3/3)

The following is a suggested method to design
the Hinge (continued):

7. Create second set of fillets e J-—" ______________
8.  Mirror the model. f NS
9. Create hole. }/~

10. Create a user pattern.

Copyright DASSAULT SYSTEMES 18
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L Case Study: Hinge Recap

v Determine the best base feature.
Determine the best orientation.

v' Determine which parent/child relationships
should be created and which should be
E O e R i s

v' Determine the best way to organize the
model.

\

Copyright DASSAULT SYSTEMES 19
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| Design Complex Parts 2

Learning Objectives
Upon completion of this lesson you will be able to

v Create Advanced Sketch-Based Features.
v Multi Section solids.

v Create advanced Drafts.

v’ Advanced Dress-Up features. L
v Use the Multi-Body Method.
v Create Multi-Model Links.

D 8 Hours
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L Case Study

The case study for this lesson is the Bottom Cover of e
a CD jewel case. P P T

_ . AL T ||
Design Intent A s N |

v' Base feature must include overall dimensions 120.

supplied. Two sketches outlining the overall shape | ore |
of the model are supplied to create a solid combine. e
v' Create each support as a single feature. 16 Front view. ______________
v' Create a cut to simulate the logo using a removed N | (e
multi-sections solid. peten g N
v' By linking to disk holder and flex opening models,
any changes that occur in the original source files ' , g+l i )
will update in this file. Bl o
v Linked features must be kept in separate bodies. = TN T e
v' Do not display indented logo when it goes for L e :
manufacturing. ) == N : . °"
_ 1o B =Z.
L Stag es in the Process |_n_ﬁ —

Section view D-D
Scale: 3t

1. Create advanced sketched-based features.
2. Create dress-up features.

3. Use the Multi-Body method.

4. Create Multi-Model links.

Copyright DASSAULT SYSTEMES 22
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L Create Advanced Sketch-Based Features

Ribs and slots are created by sweeping a profile
along a center curve.

A Solid Combine feature is created by the
intersection of two components. These can be:

= Sketches

» Surfaces

= Sub-elements of sketches
= 3D Planar curves

Profile 2

L Create Advanced Dress Up Features

The advanced dress up features are:
1. Thickness: Adds an over thickness to a face;
used before machining the part.

2. Remove Faces: Used to simplify the geometry
for downstream applications e.g. machining.

3. Replace Faces: Used to replace the planar solid
surface with the surface.

]

Copyright DASSAULT SYSTEMES 23
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L Create Advanced Draft

Advanced Drafts can be used to create basic line
and reflect line drafts as well as drafts with two
different angle values for complex parts.

Different types of advanced Drafts are possible:

1. A Standard draft with one side draft
2. A Standard draftwith'two'sidesdrat =~ ] et e
3. A draft using a reflect line

4. A draft using two reflect lines

While creating advanced drafts, the parting
element can be selected. A Parting line represents
the location where two halves of the mold meet.

Parting Element

A Parting element can be a line, surface or a face.

Draft using a Parting element

Copyright DASSAULT SYSTEMES 24
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L Create Multi-Sections Solids (1/2)

Profile 2: Hexagon ﬁ,

A Multi-Sections solid can be positive (i.e., add s Port
material) or negative (i.e., subtract material). It is W Scliof 1
generated by two or more planar profiles swept along

aspine. 0 S 0909009090909 A 000 o

Y _Sectonz —Closihg Point2

Various types of Multi-Sections Solid are: oy

1. Simple Multi-Sections Solid: The selection order e L R B (...

of the sections controls the shape of the result.

Guide 1

2. Multi-Sections Solid using Guide curve: The
guide curves control the shape of the solid
between the profiles. They must intersect the
profile.

3. Multi-Sections Solid using Spine: The spine
curve controls the shape of the features Guide 2

between the profiles.
¥ At

4. Multi-Sections Solid Tangent to adjacent
surfaces: The multi-sections solid is tangential
to the adjacent solids / surfaces. Here the multi-
sections solid acts as a transitional feature.

Copyright DASSAULT SYSTEMES 25
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L Create Multi-Sections Solids (2/2)

5. Multi-Sections Solid using Couplings: The curves
are coupled according to different criteria. These
are as follows:

a. Ratio: The ratio of each section’s length.

b. Tangency: Uses tangency discontinuity
points.

c. Tangency then Curvature: uses the tangency
discontinuity points first and then later the
curvature discontinuity points.

d. Vertices: Uses the section’s vertices.

e. Manual coupling: Used when various
sections do not have the same number of
vertices.

6. Multi-Sections Solid using Relimitations: By
clearing the Relimitation options in the
Relimitation tab, the result can be extended to
the length of the spine or the guide curves.

Recommendations to avoid twisted surfaces:

v Choose appropriate Closing Points.
v Keep consistent directions.

Closing Point and Direction is Closing Point selected is
correct incorrect

Copyright DASSAULT SYSTEMES 26
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L Use the Multi-Body Method
The Multi-Body Method allows you to design a
complex part using simple bodies. Each body acts .
independently in the model. The final part is .y R e || -
obtained by combining these bodies using Boolean i A — i . S R
operations. ' -
PartBody Body.2 Body.3 Body// e . T
The advantages of using the Multi-BOdYy method |
are as follows:
v It provides an organized approach to modeling Y N
complex parts. CEMwyplane O oo
v’ Solid features within a body can be hidden Bl | |
independently of the rest of the model. o 2x plana
. 23 PariBody
v Groups of geometry can be de-activated by @ Crisp Green
de-activating the body. Tll?smm
v/ Complex geometry is easier to create within a -@R,mmi
focused area of the model. #-8Body.2
v' The model will update faster due to the T4 Remove.2
organized structure. #~i8Body.3
767 Remore 3
-8 Body 4
~E) Material
#-32, Geometrical Set.1
>

Copyright DASSAULT SYSTEMES
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STUDENT GUIDE
L Boolean Operations =Brartody 3
Body 2 Pad.:l \4
A. Assemble: The result will depend on the \ (JDraft.1 w
polarity of Body.2. A negative feature (pocket 3 %) EdgeFillet.1
or groove), will remove material from the \ | o (PAmerhial | W e N
PartBody, a positive feature will add material. 3 7 Body.2 3 -
Part Body 1 + @Gmm 11 ____________
B. Add: A union of Body.2 and PartBody.  [E - || _____
C. Remove: Body.2 will cut PartBody.
Body.2 .. e
Part Body
D. Intersect: The resulting solid is the material
common to the intersecting elements. =
E. Union Trim: This operation is a union of the Part Body
two bodies with the option to remove or keep Body.2 ——p . E . )
selected faces.
F. Remove Lump: A lump is material that is > ‘ .
completely disconnected from the remainder
. Faces to be
of a single body, and may appear after removed
certain operations. This operation is used
select the faces to remove.
>

Copyright DASSAULT SYSTEMES 28
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STUDENT GUIDE

L Create Multi-model Links

The use of Multi-Model Links enable you to design a
model using elements from another model. This will
enable you to update the part automatically if
changes occur in the source model. To create links:

1. Copy a body in the source model.

2. Inthe target model, right-click on the Part and
click Paste Special from the contextual menu.

3. Select As Result with Link. The Source It is recommended that copied

: : : elements be published. The shared
PartBody is copied into the target model. geometry can be restricted = |-
4. Complete the target model with the new body. to published elements only.

o

Modify the source model.

6. The target model is updated to take into
account changes to the source model.

Choose the Paste Special option that best meets your
design requirements:

= As Specified in the Part Document: The copied elements
can be edited separately in the target part. A surface

E PPN
1
1
. 1
1
1
1
1
1
1
1

- = xy pl
cannot be pasted in this way. g::;:::
. . . . Note: If you copy a geometrical
= As Result: The copied glements cannot be edited in the set and select the PartBody for | |7z plana
target part and are not linked to the source part. the paste the geometrical set 3 .,.pamy
: o (e : will be inserted under the Part
" As Res.ult with Link: The copied glements cannot be Body and NOT at the same level | Su:[ase.
edited in the target part but are linked to the source part. as the PartBody. ! ¥ Point.1
A geometrical set cannot be pasted in this way. 3 # Line.t
‘ E]'Surfaoe.z
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| Main Tools (1/3)

Advanced Sketch Based Features

Rib: Creates a positive solid from a profile
swept along the center curve.

Slot: Creates a negative solid from a profile

swept along the center curve.

Solid Combine: Creates an intersection solid

from the two extruded profiles.

Multi-sections Solid: Creates a positive solid

joining multiple sections.

Remove Multi-sections Solid: Extrudes a

solid up to a surface.

Advanced Draft: Creates a basic line and

reflect line drafts with two different draft angles

for complex parts.

Thickness: Adds / Removes thickness to a

selected face or a surface.

Remove Face: Removes selected faces to

simplify the geometry for finite element analysis

/ downstream applications.

H Replace Face: Extrudes a solid up to a surface.

=

B O

[~
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| Main Tools (2/3)

Boolean Operations

Tools  Window  Help

Assemble: Creates a union of two bodies, the fh;yt
union respects the true nature of the bodies. Medynaset. || TTTTTTTTTTTTOo
(Positive features add material, negative R N 0 Wi

g Crdered Geometrical Set...

features remove material).

Add: Creates a union of two bodies. e el e S — | e O
Kncwledge Temalates
3\' r*ﬁ
2] Instantate From Documnznt.. l'! ______________
Remove: Removes selected body from the 33 Instantats Fran seectin.. 553 urion Trin...| c@%
PartBOdy @Removezump... ______________
53
Intersect: Creates an intersection solid from (%J @
the selected bodies.

Union Trim: Creates an intersection solid from

= tpenSubTree

the selected bodies with an option to remove or 3 Parti T — |
. __ - Edit Inputs.
keep one side. e XY plAT cud
| YZ plar EDPy Chl+C Agd
— 7% |ar Baste Cl+y -
Remove Lump: Removes selected faces @ PIB ?;;‘
(lumps and cavities). Leste od §urnin.
@ Pa‘—@"ﬁemove Lumnp...
Parents/Children, 7
@ Dm@analUpdate 1E§huw Componerts
@ Ed¢ Perace T Hide Comporents
=~ oy I -~
#— Groove.1

Copyright DASSAULT SYSTEMES 31



CATIA V5 Mechanical Design Expert

STUDENT GUIDE
| Main Tools (3/3)
\-:
5 5 Copy Chrl+C ‘-
Multi-Model Links B poste cotey A gt "
Paste Special. ..
ﬁ‘ Delete el ﬂ‘ Tm . ______________
i = il Parents/Children. .. ey xy m e e
Copies the selected features. =) tcaLpie 2 pare ot A
= 4 Replace... Locd Update
Bﬂ - = ¢ plane Bz, | | e e
— ECEEE N : Eaa P.w nput Elemerts object 4
Pastes the selected features $ e D | | -----—---———---
o o - A
into the destination. i it .5 S R | [P
3 Source I3 Partzocy T | | [EESEEELEESLEES
27 xy plane =i Surface N O Targer . o 0
7 yz plane 5" Point.1 g Source 7 xy plane
7 X plane 4‘/ Line.1 <7 xy plane 27 yz plane
3 PartBody Surface.1 <7 yz plane zx plane
% Surface <7 zx plane PartBody
% Line.1 |_. PartBody {53 PartBody External References
5P Start = % Surface &) surface.2
End % / Line.1 % Lne.d
+- * Foint.1 Ei Start i start 5 Target
=" Extrude.1 E] End End 27 xy plane
Uma # * Point.1 # * Point.1 7y plane
LUm2 - Extrude.1 =" Extrude.1 7 zx plane
@ Um1 ~aP Lim1 {3 PartBody
@" Um2 ;}eomehical Set.3
Surface.2
>
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Recap Exercise

15 min

In this exercise, you will create a new model and use the tools learned in the lesson

to create arib and a slot feature. High-level instruction is provided for this exercise.

By the end of this exercise you will be able to:

= Create a Rib Feature

= Create a Slot Feature Partl

<=7 Xy plane
<7 ¥I plane
=7 I plana
i"PartBody

b
fﬁsmm.z
#=\ Centter Curve

- Sketch.3
&=\ Center Curve

Copyright DASSAULT SYSTEMES
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| Do it Yourself (1/4)

1. Create a new part file.
» Create a new part file called Ex8B.

2. Create the center curve sketch.

* Create a positioned sketch as shown for the
center curve. e

* Rename the sketch to [Center Curve].

R

18

_ 00 __ H
|

70 L+ T + ]
'gé

_ﬁ/ — o O

R 15 &= ‘
I

140
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I Do it Yourself (2/4)
oy A f | 21 v
. reate a reference plane.
Pl type: |Offset F | hd
«  Create an offset plane as shown. ety o o pere T[]
Reference: [explane | | e ——— -
Offset: |2Umm =)
Reverse Direckion |
[ Ipepestiobjectiaftorior Y N e e e
- Can-:el] Preview ] ______________
4. Create a profile sketch for therib. b e
. Create a positioned sketch as shownfor .+ o b _
the rib profile.
14
>
Copyright DASSAULT SYSTEMES
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| Do it Yourself (3/4)

5. Create the rib feature.
Use the center curve and profile sketch to

create a rib feature.

7. Create a profile sketch for the slot.
Create a positioned sketch as shown for

the slot profile.

*******************************************************

\! B H._o v /
S St

36
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| Do it Yourself (4/4)

8. Create a slot feature.

. Create a slot feature using the sketch
created in the last step as the profile and Partl

the Center Curve sketch as the trajectory. [< Wm
L

<7 BX plane

=3 Partody

b
rrm Sketch.2

#~(\ Certoer CLrve

9. Close the file without saving it.

Copyright DASSAULT SYSTEMES 37
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L Exercise Recap: Rib and Slot

v Create arib

v iSreateraisiot N I R O i e e
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| Exercise: Rib and Multi-section Solid
Recap Exercise -
| |
In this exercise, you will open an existing model and use the tools learnt in thelesson || """~ 7 777777~
to create rib and Multi-sections Solid features. High-level instruction is provided for || ---=—=--———---
this exercise. e oo .~ -
23 Partt
Eypena =000 AV 0000 e e e o
By the end of this exercise you will be able to: 1 Llon
.._.szpllnl
= Create a Rib Feature “E;':‘:;
= Create a Multi-sections Solid Feature é'/::;:sm--1
T4/ Rb.1
%~/ Muli-ssotione Sclld2
?‘ Mult-saotions Sclld.0
Pagkat1
&7, Skatnh.17
#~E) Geometrioal Set1
y
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| Do it Yourself (1/7)

STUDENT GUIDE

1. Open the existing part file.

. Open Wrench.CATPart. Notice some
features have already been created.

Putl

‘<=7 xy plans

=" yz plans

.~" 2¢ plans
T3 PartBody

[ Sketoh.4
-\ Sketohs
$-\ Sketoh.s
3~ Sheit1

8] Pad:t

:-@ Qeometrioal Set1
if-.::: Plane.1
§-.7 Plane3

.7 Plane 4
?-[,25 Sketoh.12

%E Rovoluta.1

2", Extremum.8

5" Futramum.7

¢ . Extramum.8

) Splina.1
E’tﬂ Symmetry.1

) Exracns

Copyright DASSAULT SYSTEMES
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L Do it Yourself (2/7)
2 ¥
2. Create arib. - 2
: Sketch, 13 L
» Use Sketch.13 as the profile for a rib feature. oo ppee— ] IN.
a. Access the Rib Definition dlalog box. —Profils conkrol _@geate e
b. Select Sketch.13 as the profile. [kesp andie 4 ':teaiez'n.e ______________
c. Right-click the Center Curve field and ;':::Dr:::fn ) ,:,_gtE e QI ||
click Extract from the contextual menu. rercs sz onc e IR | ——
d. Select the edge shown. Can the feature prma—————————— | [
be created? Why not? Thicknosc [T =
Thicknessz: IU'ﬂl'ﬂ E ______________
Clteutrsl Fiber [ MergeEnds |
@ o I Prewview I
®— /
o
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L Do it Yourself (3/7)
2. Createarib (continged). | _ Prafile s @,

e. SeleCt the Th ICk PrOflle Optlon. Cenker curve W@I ______________

f. Type [4 mm] in the Thickness1 field. SR R bbbt bbb BER

g. Complete the feature. fkeep angle [ Y |
Selection: IND selection (SR 00 N e e e e e o
[ Move profile to path
[ Merge rib's ends /& Thick Profle | || -~ T
L ] @ I e e
Thickness1: I4I‘nm 2f
Thicknessz: IUITIITI E ______________
[IMeutral Fiber []Mergerds | | || mmmmmm e ———— = -

‘ Zg E Ok I & Cancel I Presvigw I
o
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| Do it Yourself 4/7)

3. Create a profile for the multi-sections solid.

. Create the profile as shown using the lower face
of the pad as the sketch support.

4. Create a second profile for the Multi-
sections solid.

. Create a reference plane offset [7mm] from the
lower surface of the pad. Create the sketch
shown using the reference as the sketch
support. The diameter of the sketched circle is
[14.4mm].

. The sketch is created on a user-defined plane.
After the plane is created, if you do not re-
activate the PartBody, the sketch will be created @
in Geometrical Set.1. Move the sketch back to
the PartBody by clicking Change Geometrical <
Set from its contextual menu, and select the T /
PartBody from the specification tree.

o Spline.1 ;
- Farents/Children...
m syrnmw @ Local Update

T

hf X BExtraot8 Replace...

Foree D— |
‘-@ LChange Sketch Support...

{) Deactivate
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| Do it Yourself (5/7)

Multi-sections Solid Definition

5. Create a multi-sections solid.

. Mo | Section
. Use the profiles and the lower surface of  [TilliGETEER rputediRib L ace B Exrer 1
the shaft feature as the profiles for the o o S—
feature N0t|Ce that the feature IS Guides | Spine | Coupling | Reliritakion I ——————————————
automatically tangent to the shaft. o | Guide I 090999999 Wi e
Replace | Remove | Add o W T

Smooth parametets —Mm8 —m — — — ——— | e o

[ angular correction: ID.SdEg E
[ eviation: ID.DDlmm E

: Part] i @ oK I - Cancell Preview I

scionl w
oalng Part2

&2 ClosaSurfans.1

; tg th.1-

| &=, , Extramum24
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| Do it Yourself (6/7)
b
Multi-sections Solid Definition 2=l : ‘ K
6. Create a second multi-sections solid. Wz [ Section [Targert [ Closing Pt |
i . ) 1 Multi-sections 5., Multi-sections Solid.1\Face.3  Extremum.12
. Create a second multi-sections solid to 2 et il | Se—
Com plete the hand |e . Use approprlate iti-:rus S...  Muli-sec 5 Solid, 1\Face. 4
surface of the shaft, sketch.4, sketch.5,and | ol memmmmmmmmmm o
sketch.6 as the profiles. Use Spine.1 and Gudes | spre | Couplrg | Rebmbsten | 44
Symmetry.1 as guide curves for the feature. to | que_ Lngere |
2 Symmetryl (e M e e e
Part1
ey s e e ______________iimR @ . N e e
= 2 plens Replace J BEmyve J Add J
‘_'? Z plane Shivarth pErEEEE —— . [ | e e e
"::9 Partiody [1 angular carrection: ID.Sdeg E
- () Sheft1
Pad.1 [ Deviation: ID.DUlmm H
*-g Cosssuriaue] _— @ ok | @ cancel | Preview |
Rb.1
*— Mull-ssctions Seld2 ¥
=~/ Mubi-angtions Salld3 ! 3
-~ Splina.1 : !
% Symmetry1 : f cl Points :
.. Boundary2 3 \ :
7, Skotoh4 ! }
[/, Sietoh5 }5""" Bin Poi :
$17 Stetohs 1 dﬁzﬂp s
*-x". Boundary3 3 “F“Bdiﬁ'naainr‘ -P-:‘:lijrl:::l 3
*',-L . Extramum.25 3 \ r . i
*.‘.L . Extramum.28 ; \¥?$: Boint2 3
*- : Extromum27 : aigiitledifig Point] :
*‘;L - Cxiramum.20 i &
& . Extremum29 3 i
S Amnmamieal@aed 3
>,
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STUDENT GUIDE

7. Create a pocket feature.

Create a pocket feature to trim away the
excess material from the top of the
wrench. Use the XY plane as the sketch
support for the pocket feature.

8. Clarify the display, save, and close the
model.

Hide all wireframe and surface elements.
Save and close the model.

53 Partl
.= xy plane
.=’ ¥Z plane
o X pluny
743 PertBady
F- () sharet

£4] Pad.1

(/ ClosaSurfaos.1

F 5 Rib1

$/ Muit-ssations Solld2
$/J Muit-ssctions Solld2
=[] Pagkatd

&7 Sketoh, 17
#-F Geometrioal Sat1

e

Pocket Definition

r— First Limit

Type: I Up to last j
Limit: [Noselection |
Offset: Omm

— Profile/Suface —————————————

S election: I Sketch17

[ Thick

Reverse Side l

[ Mirrored extent

Reverse Direction l

<<Less I

— Second Limit

Type: I Up ta last j
Lirrit: I Mo selection

Offzet: Ornm

— Direction

< Mormal to profile

R eference:l Mo zelection

— Thin Pocket

Thickness1 I1 mm E
Thickness2: IDmm E

1 Meutral Fiber [ terge Ends

@ ok | @cancel | | Fieview |
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L Exercise: Rib and Multi-Section Solid Recap

STUDENT GUIDE

v Create arib

v Create a multi-sections solid

3] Partl
wn’ Xy plane
e’ yZ plana
v’ 2X plana
I-IJ:'-,' PartBody
F~ ) Shafr.1
) Pad.1

¢ 7 ClossSurfaos.1
¥~/ Rib.1
%~ /Jf Multi-ssoticne Solid2
%~ /) Multi-ssoticne Solid3
=-{i=] Rookatl

#-[A Sketoh.17
#~E) Qeometrioal Set.1
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| Exercise: Advanced Draft
S
Recap Exercise .
| |
In this exercise, you will open an existing part that contains sketched wireframe || === ======--
elements and a surface feature. To complete this model you will have to create || -===—=—oooo-o
several advanced draft features. You will also use pads, variable fillets, and the mirror || ______________
operation to complete this model. High-level instruction is provided for this exercise.
By the end of this exercise you will be able to: @ﬁ"ﬁpm
e lare
= Apply advanced draft features —;Z:m
as—c_‘?}cm
FJ Pad.t
i Drait 1
EdgeFilet 1
Draft2
T-@Padz
#-C4 Sketch.2
[ Pad3
LA Skeich.d
Eﬁms
} jj Miror. 1
#-15} Geometrical Set 1
y
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| Do it Yourself (1/6)

STUDENT GUIDE

1. Load Ex8F.CATPart.

2. Create a pad Feature.

. Use Sketch.1 to create a pad feature with
a depth of [20mm].

Pad Definition 3
r— First Limit
Tupe: I Dimension j
Length: l}?Drm‘n—E
Limit; [Noselection |

— Profile/Suface ————————————

Selection: | Sketch.1

[ Thick

Feverse Side |

[ Mirrored extent

R everse Direction I

tores> I

@ ok | @ concel | Preview |
.
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| Do it Yourself (2/6)
b
" -~
3. Create a draft.
s Create draft o I N . e
wall.
a. Use adraft angle of 2 degrees. SOl ™MS|SLG >~ | TTTTTTm T T
b. Use the positive Y directionas = ™~ ™M 0 mmm e e
the pull-direction.
c. Use the right vertical face as the
nNetif@iplagel = 0 R e e i
Draft Definition 53| [ e e I
Draft Type:lﬁgl
Angle : I2deg
Facels] to draft: [Fad 14Face &
[ Selection by neutral face
— Meutral Element
Selection: @ | N selection
Propagation: I Mone
— Pulling D irection |
Selection : / Crete Line
[ Controlled by reference E;Ld % Bis
_L.LHI k
@ 0k | o Cancegj_LEthis
27 Cieate Plane
>
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| Do it Yourself (3/6)

4. Create avariable radius fillet.

. Apply a variable radiusHillettothe” = = W
top and bottom outside edges. \
Create the fillet from [4mm] to [6mm] F\
along each side.

R4

RB
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| Do it Yourself (4/6)
¥ )
Draft Definition [Advanced) 2] x|
5. Create an advanced draft.
e  Create a two-sided reflect draft. s 0w _______

a. Use the Driving/Driven 7 |2 (5a)

dependency option. Divingrdriven o N 000 e s e e

Set the draft angle to 4 degrees. 1;“ |_dp°"'“”gE'e“’e”' e R | e————

o wing side

Use the XY plane as the pulling B = |l .

dll‘eCtlon fOI’ the fII‘St Slde Farameters for varable anale
d. Usethetopfiletastheneutral @~ = [ | = /W -—""—"———==

element for the sideone. ¢ . 4
e. Select the Extruded surface as the [ Neutiel lement =

parting element Selection:  [EdgeFilet 1\Face.d @ ______________

' [ Neutral = Parting

f.  Use the bottom fillet as the neutral L Prapagation by tangency

element for the side two. ;Pl"thty =

d Controlled by reference
_-— @ 0K I W Cancel I Preview I
>
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| Do it Yourself (5/6)

6. Create two pad features.

. Use Sketch.2 to create a pad feature
with a depth of [30mm].

. Use Sketch.3 to create a pad feature
with a depth of [50mm].

7. Apply an advanced draft.
. Apply an advanced draft feature to

the two pads.

a. Create the draft with a 4 degree
draft angle on the first side.

b. Use the XY plane as the pulling
direction for side one.

c. Use a6 degree draft angle on the
second side.

d. Use Extrude.l as the parting
element.

e. Set the Neutral element on both
sides equal to the parting
element.
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| Do it Yourself (6/6)

8. Mirror the model.

X Complete the model by mirroring the - ol -
part body about the YZ plane. &3] Cran

—..=" Xy plane
—...” yz plane
9. Clear the model, save and close it. — .~ 2xplane
«  Hide all wireframe and surface 743 Crank
elements and save the model. F7) Pedt
—{Jl Dratt.1
—¢]# EdgeFillet.1
—(§l Dratt2
T-7) Pad.2
?'n‘s Sketch.2
v@ Pad.3
+-L Sketch.d
— (3§l Draft3
—{ j Miror.1
ir@ Geomeirical Set 1
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L Exercise Recap: Advanced Draft

v" Create an advanced draft

2% | Crank

—..” yz plane
—. 2X plane
ﬁ'r Crank

+-'4] Pad.1

— [ J Draft 1
— EdgeFlliet.1
—{3) Drett.2
Pad.2
-1, Sketch.2
Pad.3
L, Sketch.d
—{3 Draft3
—{i jj Miror.1

n—% Qeometrical Set.1
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| Exercise: Multi-Body Work
A
Recap Exercise .
|
In this exercise, you will open an existing part that contains a single feature. Youwill || ~—~77777777777~
use the tools learned in this lesson to perform a Boolean operation, and createa @ || -—=====-—=—=--
multi-model link. High-level instructions for this exercise are provided. || ______________
By the end of this exercise you will be able to: (i3] Bracket_Left
-7 Xy plane
= Create Multi-Model links. 7 yz plane
= Perform Boolean Operations. 7D
53 PartBody
= Modify Multi-Linked Models. {4 Body.2
(2] solid.1
(i § Symmeiry.1
y
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| Do it Yourself (1/2)
A
-
1. Open the part file.
. Open the existing part file,
Bracket_right. CATPart. There are two Bmmt::iht """""""
bodies in this file. “s” $z U |
.7 ¥z plane
A ] . .7 DX plane
2. Perform a Union Trim operation on the 1"'. Paioy P 2 Fa —~— N\ || 0Tt T
PartBody using Body.2. Body_z ______________
. Use the union trim operation to trim +-3), Geometrical Set 1
Body.2 from the PartBody. Keep thetop =~ || 7777777777
surface of Body.2 and the cylindrical e __
surface from the PartBody.
3] Bracket-Right
. Xy plane
[—_— vz plane
.= z¢plane
=533 PartBody
:afi Combine.1
&) EdgeFillat 1
i) EdgeFillet 2
Hale.1
#-[zA, Sketch 3
#-{ Tim.1
#-2) Geometrical Set 1
o
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| Do it Yourself (2/2)
\!:-
¥
3. Create a new part file.
. Create a new PartBody called
Bracket_Left. Create a multi-model linkto @~ ... g TTTmrmmmmmmm
the PartBody in Bracket_right. e | |
4. Transform features. ~ [F<ryzplane \ N3 O~ oo~ ||
. Use the tool to transformthe [T 2(plane P =~~~ & -~~~ Yy || ______________
notches in the Bracket Left model.
Perform the symmetry operation aboutthe @~  =-iBedv2 @~ > || =============-
YZ plane.
5. Modify the hole in Bracket_Right. | TTTTTT IS
. Modify the hole dimension in
Bracket_Right to [5 mm] and update both
the models.
3] Bracket_Left
.7 Xy plane
—.—7 yzplane
as 1 Bracket_Left —< DXplane
7 Xy plane
7 Y2 plane
-—7 X plane
>
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L Exercise: Multi-Body Work Recap

STUDENT GUIDE

v Create multi-model links

v" Perform a Union Trim operation

v' Modify multi-model link models

c Brackst-Right
.7 Xy plane
.7 yz plane
..o ZX plane
23 ParBody
@ Combine.1
&) EdgeFiliet.1
&5 EdgeFlllet.2
Hole.1
#-4f Tim.1
#-£3, Geometrical Set.1
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| Case Study: Design Complex Parts
A
Recap Exercise .
|
In this exercise you will create the case study model. Recall the design intent of
this model:
v Base feature must include overall dimensions supplied. || o _____
v’ Create each support as a single feature.
v A cut is to be created to simulate the logo. The cut profile varies.
v' Links must be created to the Disk holder and the flex opening models
to ensure conformance to standards.
v’ Linked features must be kept in separate bodies.
v" An indented logo should not be displayed when it goes for
manufacturing.
Using the techniques you have learnt in this and previous lessons, create the model
without detailed instructions.
S
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L Do It Yourself: CD Jewel Case (1/7)

o \!:-
You must complete the following tasks:

1. Create a solid combine.
. Load JewelCase.CATPart

. Use the two sketches supplied to create a my “““““““
solid combine feature.

2. Create a pocket. -y

. Create a pocket using the dimensions
shown on the front view of the drawing.
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L Do It Yourself: CD Jewel Case (2/7)
\-:
You must complete the following tasks ¥
(continued):
3. { Createapocket, === = S——— 0000 ! 0
. Create a second pocket using the
dimensions shown. The cutis ¢+ ... 4+ ¥y | TTTTTTTo T
symmetrical about the ZX plane. This ¢ ¢4 +f ¢ (-
pocket needs to cut the material such that
only a 0.79mm thicknessisleft. ~~ f 4§ e
oromm ||
Vv
4 H
>
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L Do It Yourself: CD Jewel Case (3/7)

You must complete the following tasks
(continued):

4. Create arib feature. B N s

. Create a rib feature using the dimensions — —_—
shown on Detail view C and G of the
drawing. The rib is symmetric aboutthe ¢ §F N _____
ZX plane.

5. Create a second rib feature. /@ D R ..o
. Create a rib feature using the dimensions /

shown on Detail view B, E and H of the
drawing. The rib is symmetric about the
ZX plane.

6. Create athird rib feature.
. Create a rib feature using the dimensions
shown on detail view F and the front view
of the drawing.
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L Do It Yourself: CD Jewel Case (4/7)

You must complete the following tasks
(continued):

7. Create aremoved multi-sections solid.

. Create the logo using a removed multi-
sections solid. The lower profile is created & \§p5=—>=wm |\ =-
on a reference plane that is offset 0.45mm
below the top surface of the case. Use
Detail view C and Section view D-D for
the dimensions.

8. Create two pad features.

. Create two pad features using the
dimensions shown on Detail views C and
G. Consider creating only one Pad feature
and mirroring it to create the other.

Copyright DASSAULT SYSTEMES 64



CATIA V5 Mechanical Design Expert

STUDENT GUIDE
L Do It Yourself: CD Jewel Case (5/7)

\-:
¥

You must complete the following tasks

(continued):

9. Copy the DiskHolder and FlexOpening |

bodies.

. Copy the DiskHolder andthe ¢ ¢  Sm, == J || -----—---———---
FlexOpening bodies fom ¢ 2 N 0 | ______
JewelCaseSubPart.CATPart using the

option As Result With ¢ £ N ¥ | e
10. Assembly the FlexOpening body to the
main body.
11. Use the remove face tool to remove
the logo from display.
>
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L Do It Yourself: CD Jewel Case (6/7)
\!:-
¥
A e e T
B 30.5—— [ R | T e e e e
/C / 1.6 F—14.2— B N | v s
I "
1 l_{_ —‘-
‘ | 124 _/+ --------------
TP—_— —
D | 124 || ] memmmmmm e e a e
" 4 xR3.2 g9 —H—0
$28.8 Detail B
Jj iA Scala: 3:1 o S
120.8 = — - — - — - }\ o
I
' 9.5 E ' (!
| T 0.79
I
1 19
n - Y [ L
1.6 Front view l L
Scale: 1:1 |
(|
Detail E
Scale: 3:1
o
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L Do It Yourself: CD Jewel Case (7/7)
A\
N
RO.79 0.78—t— | [ |5 rinins
f———— 47 .6
% 2.4 |0 U N | e s e
30.5
2.5 14,2 — 1.6 1.6 . ] [eeye—————
1 ! gg;iél F4:1 Detail H
[ T} | Scale: 4:1 | N e e ein e
U | T R L _f .
12 124 | G H
124° . F /7 D | o s e e e
I 4.8 0.79
2 al | L D TR =sesasmcesmsis
L '° - 4 x R3.2 | > o r
4.5 E: i Section view A-A
15—+ : Scale: 1:1
o.7o—d— g2 —f—0.79
Detail © 214 H
Scale: 3:1 1——%{ 2.4
1.5 |
0.45
r I | Scale: 4:1
Section view D-D
Scale: 3:1
>
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L Case Study: Jewel Case Recap

v' Create a solid combine

v Create rib features

v Create a removed multi-
sections solid

v" Create multi-model links & JeweiCans

= xy plana
Perform Boolean operations -Jz';u.n.
- d~pors @ ] mmm e = =
v" Remove a face 775 MeinBody
£§ Combine.1
(&) Pooket.1
-2 Pooket2
Faj Rib.1
$-4/Rib2
$-4/Rib3

Mult-sections Solid.1
Pad.1

<

Mirror.1
Add.1
Rnult of DisoHolder
Solld5
Anumhla 1
[ Rnult of FlaxOpening

Solld8

L % Ganmalrinul Set.1
' Bright Plastio
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L Surface Design 3

Learning Objectives
Upon completion of this lesson you will be able to:

v Access the Surface Design Workbench
v’ Create the Reference Geometry

v’ Create the Basic Surface Geometry

v’ Create the Complex Surface Geometry
v Perform Operations on Surfaces
v" Solidify the Model

) 4 Hours
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L Case Study
The case study for this lesson is the Computer Mouse. -
L Design Intent /& s || T7TTooomooes
v Model contours are likely to change.
e This model is created from point data so that the Point data and Wireframes
geometry can quickly be changed simply by adjustng a0 || cemmmm e
point locations.
v Wire-frame, surface and solid geometry must be kept
separate. Surface Geometry /& [/ JanaeE (| TS TR TERES
e By creating separate Geometrical Sets the model can be Mo @ o NwE || -
kept organized to help other users quickly identify the 7 xy plane
different elements making up the model. 7 yz plane
v’ Buttons must be built as a separate body but update el
when the changes are made to the main body. $2 wretrame
e The button geometry can be created in a separate body I’%mm
will use surfaces from the main body as limiting elements. Buttom
0 Solid Geometry
L Stages in the Process
1. Access the Generative Surface Design workbench.
2. Create the wire-frame geometry.
3. Create the surface geometry. Completed model
4. Perform operations.
5. Solidify the model.
>

Copyright DASSAULT SYSTEMES

70



CATIA V5 Mechanical Design Expert

STUDENT GUIDE

L Introduction to Generative Shape Design

A
Wireframe and surface geometry is created with N ;
Generative Shape Design workbench to define g
complex shapes.

v Can be used by novice as well as advanced users.

v’ Provides a set of comprehensive tools for making quick
changes in the preliminary design and keeping the
accuracy needed for the detailed design.

v' Lets you control the propagation of modifications when
designing in context. You can reuse existing surfaces
and other surface models.

v Datum curves or skins can be used to drive the design
and can be quickly replaced if required.

L Surface Design Workbench General Process B

Access the Generative Surface Design workbench.

=

Create the wireframe geometry.
Create the surface geometry.

Trim and join the body surfaces.
Access the Part Design workbench.
Create a part body.

S SR

Modify geometry as needed.
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L Create the Reference Geometry

Reference geometries are the basic elements which
provide a stable geometric support. They can be used
to limit and control the overall size of the part. Examples
are: Points, Lines, Planes, and Axis systems.

CATIA has a fixed coordinate system called the
Absolute Axis System. A point in the model will have
coordinates specific to this axis system.

You can also define user-defined axis systems known
as Local Axis Systems. These can be anywhere in 3D
space. There can be multiple axis systems in a single
part.

L Create Curves

Curves are geometrical elements used as limiting ['”A““x.\l % L/ ] F
elements (lines, planes), guides or references to

create other elements. Some examples are:

A. Project-Combine curves (Projection -
curve, Reflect Line Curve, Intersection O O ,,—) e U\J
Curve, Parallel Curve)

B. Circular-Conic curves (Circle, Corner,

Connect Curve, Conic) /\/ W @
C.Curves (Spline, Helix, Spiral)
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L Create Curves (continued)

Great care should be taken while constructing the
wire-frame geometry since surfaces inherit any
flaws within the parent curves or wire-frame
geometry,

In a product development cycle a surface would be
further used in downstream operations such as
prototyping, machining, tooling, etc. and the final
product would be adversely affected.

Curve with small flaw,
used to make a surface

L Create the Basic Surface Geometry

Complex 3D shapes often need to be defined
using surface geometry which is created based on
explicit wire-frame construction geometry.

Some examples of basic surfaces are: StEE iy

1. Extruded Surface
2. Revolve

3. Sphere

4. Cylinder

Extrude

<&

Revolve

A&

Curve will always transmit
flaw to the surface

Sphere Cylinder

STUDENT GUIDE
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L Create the Complex Surface Geometry

Some examples of complex surfaces are:

i

Sweep: A surface generated by sweeping a
profile along a guide curve with respect to a
spine. The profile can be a user-defined or
pre-defined profile. The shape and quality of
the sweep depends upon the spine.

Offset Surface: A surface which is offset from
the reference surface.

Fill Surface: Created from a closed boundary.
The boundary can consist of wire-frame
elements or edges of existing surfaces.

Blend Surface: Created between two wire-
frame elements.

Multi-Sections Surface: Computed by passing
through two or more sections along a spine.
The spine defines the shape of the surface
between two sections. Various options for
defining multi-sections surface exists - Guides,
Spine, Re-limitation, and Canonical elements.

Profile

™

X

Section 1

Guide Curves

Fill Surface

Section 2

Multi-Sections Surface
using Guide Curves

Offset Surface

Blend Surface

STUDENT GUIDE
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L Perform Operations on Surfaces
_ v
Operations such as trim, join, extrapolate, and i i
transform are performed to produce the required .
. . . - ._q_‘_,_/ S - il ______________
finished geometry. Transformations, such as scaling ;
and affinity, help to resize the part. Transformation _ _ ] —————
operations, such as translate and rotate, are required /"¢ P operaton et B
on the wireframe elements to change the positioning - m
of the part in the co-ordinate axis system. Boundary T | | ———
operation extracts internal or external edge of the ""\\ ______________
surface. Extract operation extracts sub-elements of a \-.
surface (edge or Surface)' Healing operation Symmetry EXtracTR SRR | == R e T e
to join the surfaces 0
L Solidify the Model
Split
Completing the geometry in Part Design, with hybrid
modeling capability of V5, enables the complex
surface geometry to shape the solid part. Use the
Part Design workbench to integrate surface Thick
geometry into a solid part. L
You can create the following surface based features
in Part Design using the surface geometry. Closy
1. Split Surface
2. Thick surface
3. Close surface
4. Sew surface Sew Surface
>
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| Main Tools (1/3)
Y
Wireframe Geometry
Points K|
: . . : 1
Points: Creates a point or multiple points. B I eeeey————— | 0000 |-
Line-Axis: Creates lines, axis or polyline. P;m. Aﬂ .
; < [N B R (= | | e e e L, e R
Plane: Creates planes using different options. /v ______________
Project-Combine: Projection curve, Combine " J = [
curve and Reflect Line Curve M \ P EEERESEE mt
=
- | - I —
Intersection Curve: Creates a curve at the
intersection of two elements. Offsetzal A
E | ® 1 S
E Offset 2D3D: Creates a parallel curve and offset L 3
curve. A ~
B oceon .
Circle-Conic: Creates circle, corner, connect
curve, and conic curve. B H x
P S B IR
E Curves: Creates a spline, helix, spiral, and spine. \
>
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| Main Tools (2/3)

Surfaces =
ls20n H B

Extrude-Revolution: Creates extrude, = HEEss—= | =g || oo
revolution, sphere, and cylinder surface. <=4

Offset: Creates an Offset Surface.

Sweep: Creates a swept surface.

Fill: Creates a fill surface.

Multi-Sections Surface: Creates a surface
passing through multiple sections along the
spine.

Blend Surface: Creates a blend surface
between wireframe elements.

Surface Features

Split: Splits a solid using a surface.

Thick Surface: Creates a solid from existing
surface with thickness specified.

Close Surface: Creates a solid by closing the
sides of the surface.

Sew Surface: Creates a Boolean operation and
combines surface and solid.
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| Main Tools (3/3)

Operations
Join: Joins curves or surfaces.

Healing: Heals surfaces by filling in small gaps
between the surfaces.

Trim-Split: Creates a Split surface and Trim
surface.

Boundary: Creates a boundary from edge of
the surface.

Extract: Extracts a face or a surface edge.

Multiple extract: Extracts a group of elements.

Fillets: Creates various types of surface fillets.

Transformations: Creates transformation
features — translation, rotation, symmetry,
scaling, affinity, and Axis to axis.

Join-Healing |

s & B

STUDENT GUIDE

s

m—

| Trim-SpligE
I

5

|~ @
15 pe
10 g
Bl

£l
Lagidip o & -
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| Exercise: Join, Trim and Close Surface
S
Recap Exercise .
|
In this exercise, you will open an existing file that contains the wireframe and surface @ ||~~~ ""~"=777~
geometry necessary to complete the model. You will use the tools learnt inthis || === o
lesson to perform operations and solidify the model. High-level instructions for this || _____
exercise are provided.
Phune
By the end of this exercise you will be able to: e Ao
-7 zx plane
= Join Surfaces :agp;s.,dy
4 CloseSurface.1
= Trim Surfaces Eﬁi::g:::z‘
= Mirror ?@,ﬁw
?‘@Surﬁmes
= Close a Surface =5 Operations
y
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| Do it Yourself (1/5)
— N\
loin Definition EHE & =
- e Elements ToJain '
1. Open part file. :
«  Open the existiNGRPEIRMIENNS /T
Operations_Phone.CATPart. The pddode | FemoveMode |
ereframe and Surface geome‘try haS Parameters | Federation I Sub-Elements To Remove: I ——————————————
been created for you. sesnisiis e o | I |
1 [ Ignore emoneous elements
a. Create a new_geometrlcal set Merjngdis.m e || T
Ca”ed OperatlonS. [ Angular Thresheld m
b. Ensure that the Operaton | ——77 7 —7 —  —— | || mmmmm e
. . . @ 0K | @ Cancel | Freview |
geometrical set is active. [
2. Join the top and side surfaces. ey 0 Dl
. [~ xy plane
. Join Blend.1, Blend.2 and Sweep.1 - — yz plane
to create the top and side surface. "< 2 plan
o 3 PartBody
a. Select the Join icon. 2% Wireframs 2@3
==L Surlause
b. Select Blend.1, Blend.2, and = p—_
Sweep.1. < Extruds.1
; 2 Blend.1
c. Click OK. _ iy
< Extrudu 2
it~ Futrurn3
=~} Cparations y
=34 Joln.1
>
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| Do it Yourself (2/5)

Trim Definition B3 4 3
Element 1: [Extrude.2 . ""'
Element 2: [Jain1

3. Trim the surfaces.

*  Trim the top extrude and the join. ;ppitlmh[pﬁ@ ______________
a. Select the Trim icon. S Erirre—
b.  Trim Extrude.2, and Join.1 DHemWmﬁ;:e'side°f9'eme"‘2 """""""""""
C. Use the Other side of element ezt ] A e, e
buttons to create the trim as i i

@ 0k | @caesl | Peden || B [ e e -

shown. o
d. Click OK to completethe @ T e || oo
operaton. £  Tg@gp@N ! _
4. Trim the surfaces. Trim Definition [7]x]
«  Trim the bottom extrude and the trim o
feature. Support: [Defauk Nons]
o o Elements ta remave: W@
a. Select the Trim icon. Eomens ok [T ——— B
b. Trim Extrude.3, and Trim.1. %l
2l side of elemen| l
(o7 Use the Other side of element gr?mi_mmanmt t_
. ntersechon computation
buttons to create the trim. 7 A s {}
d. Click OK to complete the - @ ok @caser] D]
operation.
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| Do it Yourself (3/5)
b
-
5.  Mirror the model. R T S—
s  Use the SymmetSAiGONIOICIEAIENNENEEEES =0
other side of the model. R d
a. Select the Symmetry icon. @ ok |@cwes| Py 0 || TTTTTTTTTTT7°
b.  Mirror Trim.2 about the zX plane. ——# —# — — ——— | s
c. Click OK to complete the — e
operation. % Paray
! ?—:;E.“ﬁruﬁumu
d. Hide Extrude.1 from the Surface Y
. # Sweep.1
geometrical set. 7 Barudat {‘ % ______________
< Bland.1 =
. s e N
6. Join the surface. 1 Exruda2
.. Baude3
. Complete the surface model by “’éﬁ:ﬁeﬁ:m
joining the two halves. Eﬁimm'.r
. . | Trim2
a. Select the Join icon. £ ) Symmetry1
b. Select Trim.2 and Symmetry.1. e,mneﬁnm‘m 5
c. Click OK to complete the Elements To Join
operation. _
Add Mode I Remove Mode I
Parameters | Federation | Sub-Elements To Remave |
[ Check tangency & Check connexity [ Check marifold
[ Simplify the: result
[ lgnare emonecus elements
Merging distance IEI.EIEIT mm E
[ Angular Threshald IU- Sdeg E
- @ 0K ] - Eamce\] Preview ]
>
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| Do it Yourself (4/5)

STUDENT GUIDE

7. Solidify the model.

. Use the Close surface tool to solidify
the model.

a.

Access the Part Design
workbench.

Activate the PartBody.
Select the Close Surface icon.

Select Join.2 as the object to
close.

Click OK to complete the
operation.

8. Add variable fillets.

. Complete the model by adding fillets. In
this step, add variable fillets to the
bottom side edges.

a.
b.

Select the Variable Edge Fillet icon.

Select both the edges of the bottom of
the model.

Create the fillets with a [2mm] radius
at the top and [4mm] radius at the
bottom.

Click OK to complete the operation.

@ Object to cloze: IJoin 2

CloseSurface Definition 7 x|

R4
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| Do it Yourself (5/5)

9. Apply edge fillets.
. Create edge fillets for the top and @
middle side edges.

a. Selectthe Edge Fillet icon. R

b. Select the top and middle edges
on both sides (four edges).

c. Use a[2mm] radius.

10. Apply edge fillets.

. Complete the model by adding 2mm
edge fillets to the top and bottom
faces of the model.

11. Save and close the model.
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L Exercise: Join, Trim and Close Surface Recap

v" Join surfaces

v Trim surfaces 31Phone

. Yar ) lane
v' Mirror b

.7 yz plane
v" Close a surface ST w0 D

3 PartBody
&/ ClosaSurfane,1
(37 EdgeFillet
&) EdgeFlllet2
'\? EdgaFllletd
?Eé’s, Wirsframe
@ Surfaoces
=~£2, Operations
g‘&gg Join.1
+ 1 Trim.1
» 1 Trim2
Symmery 1
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| Case Study: Surface Design

Recap Exercise .

40 min

In this exercise, you will create the case study model. Recall the design intent of
this model:

v Model contours are likely to change.

v Wireframe, surface, and solid geometry must be kept
separate.

v’ Buttons must be built as a separate body, however it must
be updated when changes are made to the main body.

Using the techniques you have learned in this and previous lessons, create the
model with only high-level instruction.
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L Do It Yourself: Model of Computer Mouse (1/15)
N
You must complete the following tasks:
1. Create a new part file. glMoss
«  Create a new part file. Create a iR S
geometrical set inside the part called . L ":’"’
Wireframe and make the Wireframe :::':y / ——————————————
. q 0
geometrical set active. e e —
- * Pointt %/ ______________
§ - ¥ = Point2
2. Create a semi-circle. Y ||
. Create a semi-circle.
. Select XY plane as support.
. Create the center-point for the circle at:
X=-4445,Y=0,Z=0.
. Have the circle run though a point located at:
X=0,¥=0,Z=0.
. Create the circle starting at -90deg and
ending at 90deg.
>
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L Do It Yourself: Model of Computer Mouse (2/15)
I\‘.-:
¥
You must complete the following tasks
(continued):
I e e e
] v%mm
3. Create a spline. +_ TR AT R
. Create a spline through the following points: ?. Mgz S Wl o coos
Ptl: X =6.65, Y =0.00, Z=12.70. *— Crden 4
Pt2: X =-38.10, Y =0.00, Z = 25.40. ? * Points
Pt3: X =-69.85, Y = 0.00, Z = 31.75 e A
Pt4: X =-121.92, Y =0.00, Z = 12.70 rubms  \ L | Wloomemoemeoanes
Pt 5: X = -139.70, Y = 0.00, Z = 0.00 T PRt Rl e
trD Spline.1
4. Intersect elements. [ Gty
«  Using the Intersect tool to intersect "%’f“‘:’i‘“:
the Spline with the YZ plane. ; . lem'mz
*‘ Clrale.1
*— % Point3
*‘ % Point4
%= * Points
*‘ % Point8
% Point7
' Spline.1
@Inﬂnanﬂ
>
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L Do It Yourself: Model of Computer Mouse (3/15)
'.\".
¥
You must complete the following tasks
(continued):
5. Project elements. /_\ ______________
. Project the semicircle end points -~ o, | TTTTTTTTTTTTTT
onto the YZ plane. o« S S0 Wl oo ____
SIS | S N | - oo
6. Create trimmed circle. NS L
. Create another circle using the
Trimmed Circle option. Create the circle w TS
through the intersected and projected
points.
?— i Point.5
f + Puinl.G
#~ « Point.7
— ~J Spline.1
—.Eﬁ Intersect.1
=% Multi Qutput.1 (Project)
=, Projeatd
=, Project2
~() Circle.2
>
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I Do It Yourself: Model of Computer Mouse (4/15)
-
You must complete the following tasks
(continued): @
7. Create aspline. . N QT
. Create a spline through the followng 4/  » . pdir4 || ~——""""7""7777=-
points: " v  _ I | _______
Ptl: X=0.00,Y=38.10,z=0.00. X Lt~/ I\
Pt2: X =-38.10, Y = 38.10, Z = 0.00.
Pt3: X=-68.58,Y=44457=000  ®w L
Pt4: X =-85.09, Y = 50.80, Z = 0.00 o — U R s
Pt 5 X = '11430, Y = 3810, Z = OOO Paints | TangitsDir.l Tensionsl CurvatureDir.l Curvat
Faint.8
Pt 6: X =-127.00, Y = 0.00, Z = 0.00 Pas.
s =
«  Create the last point tangent to the ZX —
@ Add Poirt After ) Add Point Before ' Replace Point
plane. DGeometry an guppart W
[ Claze Spline
Constraint type: IEHpIicit j
Tangent Dir. m TangentTensionlD_E
Curvature Dir. Im Curvature Hadiusm
Remave Point | Remove Tat | Reverse Tat | Femove Cor |
- @ 0K ] - Eancel] Preview J
>
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L Do It Yourself: Model of Computer Mouse (5/15)
b
3
You must complete the following tasks
(continued): it
~—7 xy plane
8. Create a new geometrical set. Sl A U
. <7 2% plane
«  Create a new geometrical set called @y S /0 /M
Body surfaces and ensure it is S wieeme A——/ Y — 0 M
active. -—% BodySudaces SN 22~ W L
@ Sweep.1
9. Createasweptsurface.
. Create a swept surface using
circle.2 as the profile and spline.1 as
the guide curve.
10. Create an extrude.
. Create an extruded surface using
Spline.2 as the profile. Extrude the
surface [24.5mm] in the direction of
the XY plane.
>
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L Do It Yourself: Model of Computer Mouse (6/15)
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You must complete the following tasks

(continued):

11. Create an extrude.

. Create an extruded surface using
Circle.1 as the profile. Extrude the
surface [24.4mm] in the direction of
the XY plane.

12. Create a blend.
. Create a blended surface to connect
the two extruded surfaces.
. Apply tensions on the blend as
shown.

e

First curve: |Extrude. 1\Edge.1

First suppork: |Extrude.1

Second curveJExtrude. 1/Geometrical Set, 1,|'Part1|

Second support: [Extrude.2

Basic | Tension | Closing Poinks | Coupling |

First kension: Second tension:
[ befault [ pefault

IConstant j IConstant j
T1:{0.9 B n:for =
T2: |1 Tz |1

Reelace I FLEmoy e l HEeverse I

Smooth parameters
[ angular correction: IU-Sng E
[ peviation: I 0.001mm E

@ oK I - Cancell Preview I
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L Do It Yourself: Model of Computer Mouse (7/15)
You must complete the following tasks 2%
(CO ntl nu ed): Fillet bype: IBiTangent Fillet j ______________
Suppark 1: |Extrude.1
13. Create a shape fillet. e R
«  Create a [25.4mm] shape fillet et EECVNEE B | SRR
between the two extruded surfaces. i
WIEECIERL Taiicr-- RN e
@ Radius: |25-4I'ﬂl'ﬂ E Law..l
14. Perform ajoin operation. s e | @ 00 O W
O Jo'n Blendl and Fllletl USlng the Extremities:lSmooth j ——————————————
Join operation. . 9 @ ... .
‘0 0K I & cancel | Preview |
>
93
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L Do It Yourself: Model of Computer Mouse (8/15)

You must complete the following tasks 21|
(continued):

Boundary: |3weep.11Edge.3

Extrapalated: |Swesp. 1

15. Extrapolate an edge. o ey [ [
Tvpe! ILength j ______________

. Extrapolate the edge of the sweep —
[127mm] Lenath: I Al E ______________

[] constant distance optirnization

Upto: [moselecton | [ || mmmemmm e mm e

Propagation mode: |Mone

Continuity: Tangent j ______________
Extrermities: Tangenk j
[~

o Assemble result

[ Extend extrapolated edges

@ Ok I = Cancell Premiew I
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L Do It Yourself: Model of Computer Mouse (9/15)

You must complete the following tasks

_ ; Mouse
(continued): = xy plane
27 Yz plane
16. Trim surface. e T s s
e Trim Join.1 and Extrapol.1. Cateme e B e |

Ii'{;ij, Wireframe
- Body Surfaces
- :,/)@
17. Solidify the model. ) Sweep.1

. j Extrude. 1
»  Activate the PartBody and use the + ¥l £ orude2
close surface tool to solidify Trim.1. "F\ Bl 4
dFilet1 W A 0 || TTTTTT T
# 2 Join1

g
#7 Extrapol.1

k3] Trim.1

Mouse

27 Xy plane
2 yzplane

«7 zx plane @

Tgﬁl PartBody

& CloseSurface 1
{»z} Wireframe
#-7.']. Body Surfaces
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L Do It Yourself: Model of Computer Mouse (10/15)
N
You must complete the following tasks
(continued):
18.1 Offset a surface. gareslcisi S EEEEGNNB $0000  W ceemmmmmmmees
. Reactivate the Body Surfaces @ & 2= Ao i o N @000 || - -
geometrical set. e el e o A &\ (|
. Offset Sweep.1 using the offset tool -
Bmm]. e - ] ey W TTmTmTmmmTTeTTT
~r- |
19. Extrapolate the boundary. @ B°””dar|‘” d ':"':Et'll'E'j”E'q ______________
Extrapalated: Ir
. Extrapolate the edge of the offset LimiI:
Surface [12mm] Type: ILength j
Length: M E
[] Constant distance aptirmizakion
Lp ko |No selection
Continuity: Tangenk Jad
Extremities: Tangenk =]
Propagation mode: [Mone ‘I
 Assemble result
FEmapDImEd [ Extend extrapolated edges
@ oK I @ cancel | Preview |
>
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L Do It Yourself: Model of Computer Mouse (11/15)

You must complete the following tasks
(continued):

20. Create asketch. @ el N | ] e e e

. Create a plane [46mm] above the N A S B
XY plane. Use this plane as the -
sketch support to create the sketch
shown.

. Project the three curves along the
front of the mouse and create a
vertical line from the lower curve
endpoint to a location on the upper
curve. Use the trim tools to trim the
upper projected line to the vertical
line.
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L Do It Yourself: Model of Computer Mouse (12/15)
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You must complete the following tasks
(continued):

21. Create a pocket.

. Use the sketch as the profile for a
pocket feature. Extrude the pocket
up to the extrapolated offset surface.

. Create the pocket using Thin
Pocket options with 2mm thickness.

22. Add thickness.

. Use the Thickness tool to add [-3mm)]
of thickness to the top of the pocket
surface.

Pocket Definition EHE

—First Limt ——————  —Second Limt ———————

Type: W Type: W

Limnit: W Depth: Ornrn

Difset O Limit: [Moselection |

— Profile/Suface ————  ~Diection —————————————————

Selection: IW < Mormal to profile

o Thick Hefarence:W
Feverse Side | — Thin Pocket 2 l

[ Mirrared extent Thickness1 H
Feverse Direction l ThicknessZ'lUmm—E

T I [ Newtral Fiber [ Merge Ends
@0t 1 @ cancel I T I
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L Do It Yourself: Model of Computer Mouse (13/15)

You must complete the following tasks
(continued):

23. Add thickness.

. Use the Thickness tool to add [-1mm]
to the back surface.

24. Create a new body.
. Create a new body called Button.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

25. Create a sketch.

. Copy Sketch.1 from the pocket into
the Button body.

. Edit the sketch as shown.
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L Do It Yourself: Model of Computer Mouse (14/15)

You must complete the following tasks
(continued):

26. Create a pad feature.

. Create a pad feature using the
copied sketch.

. Limit the pad feature between
Sweepland extrapolate.2.

27. Shell the buttons
. Hide the PartBody and shell the

buttons to a [2mm] inside thickness.

. Click OK to the warning message.

. Remove all the lower and inside
faces from the pad feature.

@ Feature Definition Ermror

Pad Definition K E3
Sl S
Tupe: W Type: lm
Limit; [Gweep1 Limit; [Esapalz
Offset: O Offset: O
— Profile/Suface —————  — Direction
Selection: W < Normal to profile
[ Thick Feference]Na selection |
Feverse Side | lhin Rad e e
[ Mirrored extert Thicknesz1 W
Reverse Direction I Thickness2: F
<<less I %UI
.

] Body with mare than one lump.
[ Al lurnpz will be hollowed.

Ok |

STUDENT GUIDE
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L Do It Yourself: Model of Computer Mouse (15/15)
You must complete the following tasks ‘;
(continued):
prety  Blleldhy e el e e
. Show the PartBody and the Butons W e
body. Hide the wireframe andBody .t
Surfaces geometrical sets.
fapdMouss 8 8 8 R e s el s s e
= 1y plarn
29. Save and close the model. B hrlenie N N e
=" =1 plane
PPty 000 7 A
7 ClossSurface.!
¥ Plrm.1
Pooket1
12 Gketoh.1
Thisknen.1
Thibkrass.2
i3 Butors
Pall
{32} Bketch.2
; Shal1
?’;;_a Swfireframe
i, Body Suteom
>
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L Case Study: Surface Design Recap
A
-
v' Create points
v/ iBreatelsplinesh | IR OO - e e o s
v  lSreate projectionsS N I R
v' Create intersections PP
=7 v plane
‘ -y plane
v' Create circles IO RS e R R 7y
2 L P B
v Create swept surfaces > Comdufoca ]
$-gfael 0000 A, 000000 -
v' Create extrudes HEE
v Baachi £ L A 000000000 || eememmmeem
Create blends B Thicknem.|
v’ Create fillets ~H Iucknon.2
Buttors
v Y] H Pad1
Perform a join operation T sz
v’ Extrapolate a boundary - ihall
f-i::b Wiircframe
v Trim elements i Bedy Sutaon
v' Offset elements
v' Close a surface
>,
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L Analyze and Annotate Parts 4

Learning Objectives
Upon completion of this lesson you will be able to:

v Analyze the Part
v' Create 3D Constraints
v" Annotate the Part

D 3 Hours
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L Case Study
S
¥
The case study for this lesson is a Bracket part.
L Design Intent
1. The model needs to be analyzed and scanned AT " D e
to verify that it follows company policy. e 0~ |\ /NN 0 ||
2. The model needs to be constrained. The ~— yz plane
creator of this model incorrectly constrained —zple Y (o
the holes. You need to make corrections. 1‘"-"}3""'““' ——————————————
) =-#8 Free Form Analyss.1
3. Notes must be added. Your company policy T |
requires that you make note of changes that 3D Amotats sm'
you have made to the part. +J=.'=!@vm
=T Notes
L Stag es in the Process E“ Text.1 (Hole wes created too close to fillet. ...
L Flag Note.1 (Assem...)
1. Analyze the Part ~ @ Plastic
2. Create 3D Constraints
3. Annotate the Part
>
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L Analyze the Part

The following types of analysis can be done:

A. Thread and Taps Analysis: Used to visualize
threads and tap information.

B. Draft Analysis: Used to analyze the ability of a
part to be extracted for mold design.

C. Surfacic Curve Analysis: Used to analyze high
quality surfaces.

L Create 3D Constraints

A 3D constraint is created on the 3D model. There
are two types of 3D Constraints. Regular
Constraints drive the design of the part, and can
be driven if necessary. Reference Constraints are
created and displayed in parentheses in place of
Regular constraints if there a dimension exists
which constrains the same aspect of the part.

L Annotate the Part

Annotations are added to display the additional
information about the part. Some of the
annotations that can be added to the part are
Text, Text with Leader, and Flag Note. A Flag note
links to the information stored in an external file.

Thread and Tap  Draft Analysis Curvature Analysis
Analysis

Select View > Render Style >Customized View and check
the Material option to view the Draft and Curvature Analysis

L__J
©

o

——— _(1110)_.—‘—’A

3D Constraints

‘ Surtace Treatngnt
-y General Presentation
Text with Leader Flag Note

STUDENT GUIDE
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L Main Tools
>
Analysis Toolbar
AT | |
Draft Analysis: Analyzes the drafts on a part. a@
Curvature Analysis: Analyzes the curvature. E—,—@ ______________
Thread and Tap Analysis: Creates planes @' """""""
using different SEICHSTNEEEEEEE S S S - e el e
Constraints ""5" E; ______________
|
Constraint: Creates a 3D Constraint in a part.
Annotations Toolbar I
HELC
Text with Leader: Creates annotation on a part A
with a leader. L
H Flag Note: Creates annotation on a part which &%?
links to an additional information stored in an
external file.
>
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L Case Study: Analyze and Annotate Parts

Recap Exercise

)40 | K

In this exercise, you will create the case study model. Recall the design intent of
this model

v' Model needs to be Analyzed
v' Model needs to be constrained
v" Notes must be added

Using the techniques you have learned in this and previous lessons, create the
model without detailed instructions.
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STUDENT GUIDE

You must complete the following tasks:

1. Open apart file.
. Open Bracket-complete.CATPart.

2. Scan the part.
. Scan the part using the Scan tool.

3. Perform a Draft Analysis.
. Convert the view mode to Material.
. Perform a Draft Analysis on the part.
a.Use the Quick Analysis mode

b.Select the Color Scale and On The
Fly options.

4. Perform a Tap-Thread Analysis.

. Perform a Tap-Thread Analysis on the
part.

a.Clear the Show thread option.

b.Verify that all other options are
selected except for Diameter.

®

@ Draft Analysi

2

s lelo]

— Direction

®

2 ez

— Information

Dir %+ 0,00
Dir %+ 0,00
Dir £: 1,00

& oK I IHCal‘u:elI
-

Thread/Tap Analysis

— Geametrical Yisualization

i Show symbolic geometry

< Show numerical valus

— Murnerical Analysis

Mumber of threads : 0
Mumber of kaps @ 2
—Status

0 1009

2
Filkers

o Show thread

< Show tap

[ Diameter

Walue ¢ |

< <less I
q  close I
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L Do It Yourself: Annotate the Bracket (2/3)
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You must complete the following tasks:

5. Constrain the part.

. One of the holes was created too close
to a fillet. Constrain this hole to be
[165mm] away from the other.

6. Annotate the part.

. Create a text note indicating that the
hole has been shifted. Enter the
following text: [Hole was created too
close to fillet. Distance has been
changed from [118mm] to [165mm].

il xd

Hole was created too close to Fillst,
Distance has been changed
From 118mm ko 16Smm.|

@ oK | dCanceIJ

165"

Constraint Definition 2lxl
\-'aluel m E (] Reference
2]

3@ o

More = > I
@ oK | dCanceIJ
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L Do It Yourself: Annotate the Bracket (3/3)
ﬁf
You must complete the following tasks:
6. Annotate the part (continued). @ ______________
«  Create a flag note, referencing a file that EE 0 ..
I|§ts the asse_mblles in which this part _ Definition
will be used in. BEmEl pccembly List e [ et ST e T
a. Name: Assembly List LRL: powse | | (|
b.  Link to File or URL: "“”“D ik :
Assembly List.xls Y \backup sonaiDassaultilessond train filesiassembly List.xls .M ______________
> R
c.  Modify the notes such that they are %‘ ______________
always parallel to the screen. ore>> |
d. Hide the two view planes that were o : ¥
created while creating the two . Sk ] 2 o
notes.
o
110
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L Case Study: Analyze and Annotate Parts Recap

STUDENT GUIDE

Scan a Part
Perform a Draft Analysis
Perform a Tap-Thread Analysis

Constrain a Part

N 8 S

Annotate a Part

£ Bracket
[——"xy plana
[——"yzplane
=" zx plane
== MarBody
= Combine t
s sketrh.d
&7 Qeotrhn.3
iHole.1
Ie.z
#-[7A Stetrh. 5
Eﬂmnueu
Dt 1
Joraft2
. Free Form Analysia.1
T@ 2 Draft Analysis.1
=152 xnnatartion Set.1
S Views
#*_ noins
— @ Plastic
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| Sharing Information 5

Learning Objectives
Upon completion of this lesson you will be able to:

v  €reate a Power Copy IR
v Create Parameters and Formulas
v’ Create a Design Table

v’ Create a Catalog

) 4 Hours
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L Case Study
b
The case study for this lesson is the angle bracket i
catalog.
. - B ] | =2t o el e A PR
Design Intent
1. You must be able to modify the diameter ofthe /£ S f S = U || s
boss hole.
2. The rib of the angle bracket must be related to
the Iength' Power Copy Bracket || T TTTT
3. A catalog of angle brackets must be available. .
L Stages in the Process
I
=l e
1. Create a Power Copy L — ——
_Tll Refererce Keywords Freview Generatve Data
2. Create Parameters and Formulas et et [
3. Create a Design Table Lo 2w
4. Create a Catalog | s oam o =m
- ILﬁ 12 HVHE-LU1Z 13U ZZ0mm
Catalog of Bracket with various
design configurations
>
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L Create a PowerCopy
-" -~
A PowerCopy consists of a group of one or more £ Phanetwumberpacket
features that can be re-used in other models. It JECERE e T e o e
differs from a typical copy because it contains <7 2xplene < ke | I B [
references which enable you to position the %m"‘ V | | eeE—
copied features when inserting it in another model. | o Fentobution pokets fm:;r;; > o
3 PartBody T T e e o
L I
PowerCopies are stored in the original model or in @% - 2 2l
a Catalog. e | [P
PowerCopy Creation
While instantiating PowerCopies in the destination 8.~ 4 |/
documents, you need to specify the necessary
inputs and parameter values which will drive the
feature parameters being instantiated.
An instantiation of a PowerCopy includes all the PowerCopy Instantiation
design specifications that originally made up the
PowerCopy and the features can be modified. 3 pat3 4 part3
[~ .7 Xy plane 7 X plane
[~ yz plane 7 Yz plane
An instantiation of a User Feature hides the —. zx plane :xplane
design specifications to preserve confidentiality of "' ,,m’
the features. Bocket 47 UserFeaturel
$-[A sketch.2 #-, Geometrical Set.1
#-£2), Geometrical Set.1
PowerCopy Userfeature
>

Copyright DASSAULT SYSTEMES

115



CATIA V5 Mechanical Design Expert

STUDENT GUIDE
L Introduction to Knowledgeware
@ Whesl_RIm \",
CATIA V5 Knowledgeware is a set of tools to ::77 "‘”"I:"n: -
assist engineering decisions by detecting design - ::,m
errors and automating design for maximum o Paramaters  [HESe AR $ 8000000 || c--c-mmmomo o
productivity. The following terminology is used: Material=Aluminium
. . . Whanl_Dasign=Bapnkan @M P @8 @ === 202000 || TTTTTT T T oo T TS

A. A parameter is a property with a given value Number_of Bokt_Holas=5

defined as a feature in the specification tree. Numbor_of Spokos-8 || T T T TTo

N
B. A relation is a generic name for knowledge Clp-iflpeetos
. —ﬁ' Formula5: Bul:_Pmm_thlu--duImd_Bul:_Pmrr@lummrIz

features, such as formulas and deS|gn tables. — i3 Formule.8: Quter_RIm\ClroPattern. 1\AngularNumbar=Number_of_Spokss @ | | - - - - - - - - - = —— - -
C. A formula defines how a parameter is — [i9 Formule.7: Quter_RIm\ClroPattsm2VAngularNumbar=Number_of_Bok_Holss

calculated with respect to other parameters. D gl B

. : [, Configuration=1

D. A design table is an MS Excel or text table MShest = A maieies

constraining a set of parameters. Each =53 Outar_Rim

column defines parameter values. Each row —i) Opan bady.1

defines a configuration. — 1 Auminium
E. A configuration is a set of parameter values.

L Create Parameters
There are two kinds of parameters: intrinsic and user.
Intrinsic parameters are created automatically. User
parameters are created explicitly by the user.
The Wheel Rim has a number of user parameters.
Parameter values can be defined by relations or used Number_of_Spokes is one such parameter. Above images
. It show two configurations of the part created by two different
as arguments in a relation. values of the Number_of_Spokes.
>
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L Create Formulas
Formulas are relations used to d_efine or constrain ToicemmbGmaby 1 -
any parameter. They can be defined with | =pEEED 3
parameters, operators, and functions. For example 3 :j’::::: 3
a formula is created the moment you attribute a | b= opine |
user parameter to a feature. The left part of the 1 ;":’:_G_ e
relation is the parameter to constrain and the right 3 EPshattactiviy=true L
part is a statement. | 7iEReiatos |
i [tarormula.1: PariBody\Sketch 1\Offset 36\Offset=Radkn_Bub  w __
! Ef—a&mﬂaﬁ: PartBody\Sketch 1 \Radis.48\Radhe=Rads_Bulb %1.2 |
- 1 {aFormula.5: PartBody\Sketch 1\Offset 53\Offeet=Raduis_Bub *7 ||
When you are editing a formula, you can use pre- : Emi:'m i Sl R
defined functions, such as measures. The | L Gs 0
functions allow you to capture values from the
geometry. EEiricrosotence-pesontatiesotads coixl | Fomeme || T T T T T TT
! B] File Edt Wiew Insert Format Tools Data  Mindow Help -8 X x a\_ 1Parameters
! > el -0 - B7USEE_-%- | ei B
- oM . # ! i
L Create a DeS I g n Tab | e N d(:m) b E?ﬂm) h(rim) I(n[ﬂ)m) sl (Enm) a(dFeg) (nGﬂmj p(:m) z] i - lg-le’hl
i 2] 10 17 7 40 20 45 15 1.25 J ir mm:l i
IR 12 5 20 [ 45 0.5 1 g 3) sheet
- o o 4 B 12 5 25 10 45 0.8 1 ! i
The design table provides you with a means to fsetw oI ole el i [is] | *Semmon
create and manage component families. These The Balapesiaers
components can, for example, be mechanical _ the Design Table.
iffaring i i i Conﬂguratlon=1 Different configurations
parts differing in their parameter values. A design Sl gt
OoT the bolt rerer to
table can be created from the CATIA document different rows in the
parameters or from an external file. The values design table. Each row
defining the design table are stored either in a 't“hastzs_et ?;pfz"a'ﬂete"?
g g 2 g a rive e aesign o
Microsoft ® Excel file or in a tabulated text file. / the bolt. ¥
57 configuration=2
>
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L Create a Catalog
A catalog is a library of stored items used to avoid ~lold ;
having to recreate frequently used geometry. V150, ot H B T
== 150 Standards ilter: -
Catalogs can be created using the Catalog Editor &l & | o T L R
Workbench. A catalog structure consists of the [oe N
following elements: PRI oo P || -
-5l 150_1207_GRADE_A_SLOTT
A. Document: For example, an 1ISO Standards e oo ceoee »com 1] i —
. . | 3l 150_2342_SLOTTED_HEADLE S50_10642_H. .CREWISO_1207_GR...CREWISO_2009_C0.. .CREV -
catalog will contain ISO standard parts. e | e e | I
[~ 150_4017_GRADES_A_B_HE
- 15l 150 _4017_GRADES_A_B_HE
FiEl1s0_d01e_GrapE_ C_HEZAC || R S ™ B | | | | e e e e e e e e — - =
B. Chapter: Used to group entities with a common e s v
o 5 o | @& o || I B ey 0 P - ———— — — — — — — — —
classification. i.e. Fasteners. Chapters may -%:i?ifﬁié;ﬁiiﬁiﬁ:ﬂiiié
. T =l 150_4029_GRADE_A_HEXAC
contain several component families such as o reeconsoc: || NN D DN || | | - -------------
g 5l 150_4766_GRADE_A_SLOTT
BOItS, PInS and NUtS '@!ISOJD‘?ELLCOUNTERSUNK_
g of]
p
pcﬂﬂ"l
C_ Fam”y A set Of Components Wlth the same 150_4017_GRADES_A_B_HEXAGON_HEAD_SCREW presslected | Algl
classification. For example — all types of Bolts.
D.Component: It is a reference to an entity stored
in the catalog. For example — a Screw.
Once the catalogs have been created, the catalog
browser allows you to preview the objects in the
catalog as well as to view and sort the object
descriptions.
I e e e e— =
>
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L Main Tools (1/2)

PowerCopy Tools

PowerCopy / PowerCopy Creation: Creates a
new PowerCopy feature. The exact location of
the PowerCopy tools varies depending on the
active workbench. It can be accessed from
Insert > Knowledge Templates menu or
Insert > Advanced Replication Tools Menu.

Save In Catalog: Saves a PowerCopy feature
in a Catalog.

Instantiate from Document: Instantiates a
PowerCopy from the existing document.

Catalog Browser: Instantiates a PowerCopy
from a Catalog.

Knowledge Toolbar

Formula: Creates parameter / formula using
the Formula editor.

E Design Table: Creates a design table.

Tools  wWindow  Help
Ghject
Body
%% Biody in a Set...
@ Geometrical Set, .,
g Ordered Geometrical Set...

Transformation Features L4
Boclean Cperations 4

Adwanced Dress-Up Features

Po

knowledge Templates T b

EE% Inskantiate From Docurnent., , | @ Save in Catalog. ..
™ 7 q
%; Inskantiate From Selection... I
B =
*
UserFeature 4 Ik Paints Creation Repetition, .
rF'nl'i Document Template Creation. .. % Planes Between. ..
%} Instartiate Crom Document. .,
Developed Shapes k
Save In Catalog. ..
Tools |
104 =)
@@ L8 % 8 Ol <]
w v

Knowledge |

o ® 2 B o8 B D

STUDENT GUIDE
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L Main Tools (2/2)

Chapter Toolbar w"

Add Chapter: Adds a new Chapter in a
Catalog/active Chapter.

E Add link to Another Catalog: Adds link to
another catalog.

H Add Family: Adds family in a Chapter.

Add Part Family: Creates a Part family. == T

Data Toolbar

Add Keyword: Adds a keyword to a
chapter/component family.

Add Component: Adds a component in a
family.

Browser Toolbar

'H
L

Display With Browser: Displays a catalog
browser.

|
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| Exercise: PowerCopy and Catalog

Recap Exercise v

|

In this exercise, you will create a PowerCopy, save it, and instantiate it. The features || "~~~ ~~~~~777~
to be included in the PowerCopy have already been constructed for you. Limited || --====---=—---
instructions are provided for this exercise.

By the end of this exercise you will be ableto: e

= Create a PowerCopy

= Save PowerCopy in a catalog

» Instantiate a PowerCopy from a catalog
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| Do it Yourself (1/4)

1. Open Ex5BReference.CATPart.

2. Create a PowerCopy of the pocket and its

sketch.
a. Select Pocket.1 and Sketch.2 for the
PowerCopy.

Rename the input to [Supporting Face].

c.  Publish the following parameters:
DepthDirectionl, DepthDirection2,

DistFromBottom, Height, and DistFromSide.

d. Take a screen grab of the pocket.
Click OK to complete the PowerCopy.

Powercopy Definition

Definition | Inputs | Parameters | Docurnents | Properties |

Powercopy Definition ﬂﬂ

Definition | Inputs | Parameters | Documents | Properties |

ProneMumberPocket
-7 Xy plane
"Y1 piare
. 24 plare

o

Pad 1 @ 5 ; @
&l Supportng Face (Pad. 1\Face. 1 2 FowerCopy
A Sketzh, 1

#ﬁ Skelch,

Mame: |Support\ng Face ﬁ} {} |

STUDENT GUIDE

@ oK I Jcancell
il Powercopy Definition 21|

Definition | Inputs | f Diocuments | Properties |

Ican

Icon choice : | e

Ayalaible parameters | Yalue | Pub... | Marne :I

PartBody'\Pocket, 14 Activity true
PartBody\Pocket, L\FirstLimit\DepthDirect. .. 20mm fes DepthDire 2C

Preview 74 2d \ PartBody\Pocket, 1) SecondLimitiDepthDir, .. Omm es DepthDirec]
rab screen k ) I-:_-_-_—- PartBody'\Pocket., lﬁ,Th!ckTh!nl 1mm
E= PartBody\Pocket, 11 ThickThinz Zmm -
Remove preview I‘]‘-‘- ==y ok B dSlomb ok, 2 A ki ik Fevim
= = 4« LB
i
’ < Published Mame: IDistFromSide |8.9?5mm

@ oK I ﬂCanceII
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L Do it Yourself (2/4)
b
" -~
3. Save the PowerCopy in a new catalog.
a. Click Insert > Knowledge Templates > Save In
Catalog. The Catalog Save dialog box appears. @ """""""
b. Click onthe... button shown to select a directory = N~ il »&=s—ses—m s
apd name for the catalog. The File Selection p——— - I T
dialog box appears.
. i Catalog nare: |C:'|,E><ercise SB\Exercise 5B.catalog _J
c.  Specify a directory and a name for the catalog.  campanents catalag (.catalog) @ ______________
d.  Click Open to accept the directory and name. ol N |
ClICk OK to save. ) Update an existing catalog
|Creati0n: press OF to save catalog with current document knowledge templates. | | | T T T T T T T T T T T T
@ Gl [ N || | e S
4. Save the document. — ok_| @ cancel |
5. Close the document.
6. Open Ex5B.CATPart.
>
Copyright DASSAULT SYSTEMES 123



CATIA V5 Mechanical Design Expert

| Do it Yourself (3/4)
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7. Instantiate the PowerCopy from the catalog.
a. Click the Open Catalog icon.

b. Click the Browse another catalog icon, locate
the saved catalog, select it, and click Open.

Double-click on 1 input.

~® a0

Double-click on PowerCopy.

Single-click on PowerCopy.1 preview.
Double-click on PowerCopy.1 to select this

object for instantiation. The Insert Object dialog

box appears.

|
'@ LB % § Ry <]
.7\_a/.
Catalog Browser:C: ie 5B\Exercis e
Current: | Exercise 5B =] E”l
5 Fowercopy —
J bE
: Feer: [ Laurch |

| | Mame |

Catalog Browser:C:\Exercise SBLERercis e | CataleTH v 2 Catalog Browser:C:\Exercise 5B\EHerCis |
atalog Browser:C:\Exercise 5B'\Exercis ?
CUrrant:l 1 input j E”I CUrrent:l et j ﬂ Current:l Exercise 56 j E’”‘I
PowerCopy.1 A l - E"f—j! PowerCopy @ -
1 |» |_I | I» I_I
Filter: “l Laupch I | Filter: ﬁ Lau_nchl
Mame | Inputs number I Tame
1 linput 1
e Close I
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| Do it Yourself (4/4)
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7. Instantiate the PowerCopy from the catalog
(continued).
g. Select the face shown.
h. Select the Parameters button.
i. Change the value of the Height parameter to
[15mm].
j- Click Close.
k. Click OK in the Insert Object dialog box.

Insert Dbjeck

21x|

Reference: IPowerCopy. 1 'l |

Instantiakion mode:IOne skep instantiation j
Destination: IAfter: llPad.2
Mame: |

Inputs Selected

Supporting Face

Use identical namel Par. ers DocumentsID Repeat

‘ ’m,Supp ringFace (@ Il - - - - —— — — — — — — —
2
<% Partz | @ cancel I Freview I
. Xy plahe
= y2 plane
= o plane m
- J-» Axis Systems
Bowmoey 21
Pad.1 o =
*"Ei Sketch.1 DepthDirectionl I i E
Pad.2 DepthDireckion? Ornrm
Lo 0
Eé il DistFromBattom 2rm
Bocketl
A Sketch 8 Height 15mm
#=5Y, Geometrical Set.1 DistFromSide 5.975mm
Create formulas |
i Close
i /)
>
25
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L Exercise: PowerCopy and Catalog Recap
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catalog

v' Create a PowerCopy
v' Save a PowerCopy in a catalog

v Instantiate a PowerCopy from a

=~ xy plane
=_- vZ plane
=_— o plane
T-J-msmms

Pad.1
#=[A Sketch,1

Pad.2
#=[F, skech,7

#=[7, Sketch.8

#-2) Georetrical Sat. 1
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| Case Study: Sharing Information
S
Recap Exercise .
| |
In this exercise, you will create and add a PowerCopy to the case study model.
Then you will add the case study model to a part family catalog. Recall the
desighinten@itmisimedels = - ol e T S R T T
v You must be able to modify the diameter of the boss hole.
v' You must be able to access all features of the template geometry in
the specification tree.
v" The rib of the angle bracket must be related to the length.
v’ A catalog of angle brackets must be available.
Using the techniques you have learned in this and previous lessons, create the
model with only high-level instruction.
v,
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L Do It Yourself: Angle Bracket Catalog (1/8)
\-:
¥
You must complete the following tasks:
T
1. Create a new part file. S Rl o
. yzplame
. Create a new part file named Boss. L. -~ /f &£ | ______________
= plane
ii-‘félﬂm ______________
2. Create a Pad. w3 Parzody
. Create a Pad with dimensions 20mm x "a""" """""""
20mm x 1mm. s | I MSSSmmee
. Sketch on the XY plane.
. Constrain the lower, left corner ofthe | TTTrmmmm e
square section to the sketch origin.
3. Create a Point.
. Create a point at the center of the top face
of the pad.
g
>
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L Do It Yourself: Angle Bracket Catalog (2/8)
b
You must complete the following tasks = s yy
i b Type: IDlmensmn j Type: IDimens\on j
(C O n tl n u ed ) . Length: llmm—g Length: LU || L N R e e N T =
\Lirrit ¢ Mo selection [Lirnik; Mo selection (
[ ProfilefSurface r— Direction
Selection: [Skekch.3 Ehomaliopei-ne.—. . M ST T e
4. Create a Pad. e e
o Reverse Side iR ———————————— [ | e e, e e A, e e
Select the top of Pad.1 as the sketch e g
Su p pOI’t. Reverse Direction mhdnessz:fimm || fee———— .
. Create a cylindrical pad and constrain the Jy "l Dvereerts
circular sketch to Point.1. The face of - S PN I
Pad.1 and Point.1 should be the only
references selected. @~ A kgl Y || T
. Enter [5Smm] for the diameter of the circle. & =y e
. Enter [Lmm] for the First Limit.
. Enter [2mm] for the Second Limit.
5. Create a Hole.
. Pre-select the top face of Pad.2 and
Point.1. @
. Create a 3mm diameter, simple hole that
goes up to last.
o
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L Do It Yourself: Angle Bracket Catalog (3/8)

STUDENT GUIDE

You must complete the following tasks
(continued):

0. Create a Fillet.

. Create a 0.5mm edge fillet on the top and
bottom face of the part.

7. Save the model.

8. Create a PowerCopy

. A PowerCopy is used as all features of
the boss must be accessible.

. Add Pad.2, Hole.1, and EdgeFillet.1
. Rename the following Inputs:
— Pad.1\Face.l = PlaceSurf
— Point.1 = PlacePnt
. Add the following Parameters:
— Radius of circle in the sketch for Pad.2
— Diameter of Hole.1

9. Save the model and close the window.

Powercopy Definition i 2l

Definition | Inputs I Parameters | Documents | Properties |
9 Mame: |inerCnpy‘l

Selected components Inputs of components

PowerCopy.1
7] Pad.2 1\Face.1 o
PowerCopy.1
(€] Hole.1 Point.1>
&y EdgeFillet.1

@ ok I QCanceII
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L Do It Yourself: Angle Bracket Catalog (4/8)

STUDENT GUIDE

You must complete the following tasks
(continued):

10. Open AngleBracket.CATPart.

11. Create a Point.
. Create a Circle / Sphere center point.

12. Create a Parallel Curve.

. Access the Generative Shape Design
workbench.

. Offset the curve by [Smm].

13. Create two Points.
. Create an On curve point at the midpoint.
. Create an On curve point at the endpoint.
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L Do It Yourself: Angle Bracket Catalog (5/8)
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You must complete the following tasks
(continued):

14. Insert a PowerCopy.
. Access the Part Design Workbench.
. Instantiate from Boss.CATPart.

. Select PlaceSurf and PlacePnt references

to place PowerCopy.1.

15. Insert two PowerCopys.

. Use the Repeat option to insert two
instances of PowerCopy.1 from
Boss.CATPart.

. Modify the parameters:
— Pad radius = [3mm]
— Hole diameters = [4mm]
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L Do It Yourself: Angle Bracket Catalog (6/8)
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You must complete the following tasks
(continued):

16. Mirror two PowerCopys.
17. Hide all wireframe elements.
18. Save the model.

19. Create Parameters:
» WallLength = 160mm from Sketch.1
e ShelfLength = 100mm from Sketch.1
e RibWall = RibLimitl in Geometrical Set.1
* RibShelf = RibLimit2 in Geometrical Set.1

20. Create Formulas:
+ RibWall = WallLength — (WallLength/10)
* RibShelf = ShelfLength — (ShelfLength/10)

Formulas: AngleBracket

O tneremental Import. . I
Filter On AngleBracket
Filker Mame :
Filter Type : |Renamed parameters j
Double click on a parameter to edit it
Parameter | Walus | Formula Active
S gtk 100
Wwalllength  160mm
Ribuall 144mm  =wWalllength - (walllength f10)  ves
Ribshelf I0mm = ShelfLength - (ShelfLength /100 ves
Edit name or value of the current parameter
|SheIFLength I 100rmm E
Mew Parameter of type lReaI j ‘With ISingIe Value j Add Formula I
Delete Parameter I Delete Formula I
@ oK I @ Apply I & Cancel I
-
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L Do It Yourself: Angle Bracket Catalog (7/8)
b
Y
You must complete the following tasks
(continued):
21. Flexthemodel.  MOUEEE SS@ESSA., 0000000000 Wl oo ooo_ooolo
. Modify WallLength to [200mm].
. Modify ShelfLength to [140mm]. | @M NSRS
. Update the model. [ W& My | mmmmm e e -
22. Create a Design Table.
. Create a design table with current |
paramigyvalles. 1o/ x]
. Add WallLength and ShelfLength T A~ | B ] E =
. Edit the table to add PartNumber column ;—EEA”RNEB”D'?” Shelfl.ength (m1'"S)D WallLength (m1"g)n I~
and 12 instances. 3 |HMR-LOD2 10 180
. Create PartNumber parameter in CATIA | 4 |HMR-LOO3 1od 200
to associate with the PartNumber column %:mﬁgg 133 fég
in the design table. | 7 |HMR-LODB 120 180
| 8 |HMR-LOO7 120 200
_ | |HMR-LO0B 120 220 —
23. Save the model and close the window. | 10 HMR-L003 140 160
| 11 [HMR-LO10 140 180
| 12 [HMR-LO11 140 200
| 13 [HMR-L012 140 220
14 -
M 4 b H]\Sheetl / 14 | ol
v,
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L Do It Yourself: Angle Bracket Catalog (8/8)
You must complete the following tasks
(continued):
S =] A 1
= (4| |3earch
Filker: hd )| || |
24. Create a Catalog. Resmtl -] 2|
° Rename Chapterl to [Bracket] Reference | Keywords | Preview | GemeratwoDacald @ 0 N T T T T T T T T~
| Parthumber | ShelfLength | ‘WallLength |
O Save as Bracket.catalog. EETTTTERTTTEEETTE |0 | [Ee———
2 HMR-LO0Z 100mrm 150mm
3 HMR-LOO3 100mm 200mm
) 4 HMR-LO04 100mrm z2imom || TTTT=-=T=-======-
25. Add a Part Family. o ofgeiw e e WM
. Rename the family to [AngleBracket]. D it Lo
«  Add AngleBracket.CATPart. o oo o wem || | ---mmmmmmm——--
. — 11 HMR-LO11 140mrm 200rmm
. Resolve the Part Family. v|| |1z HRi01z  t4omm zzomm
« 2
26. Test the Design Table.
f OpenBlR-L007 in a new window. Resolve configuration.. x|
27. S_ave the catalog and close all e
W|nd0WS. EENRERENNNNN NN NNNNNNNERENENNNNNENNNNNNRNNNNNNNENENR
Skakus : 0% completed
Estimated time remaining : 258
.
o
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L Case Study: Sharing Information Recap
b
" -~
v' Create a PowerCopy
v Instantiate a PowerCopy = | = = = 4 S = ====z0Z02 2 W ioosooooooooos
v Modify PowerCopy parameters | BN, SO S e
v" MirroraPowerCopy | T @0, = N eemm e
v' Create Parameters | W& 0 ML SN mmmm e
v Create EormuUiSSIENEEEE ] S = — Ty 0202092929220 0 seesesrsesiass
v" Create aDesignTable | w9 (| "mmmTmmmmmmmm s
v Add a Part Eamily‘tora Catalog | 0 il RS a s
v , =10 %)
Resolve Catalog instances e s
=~2Z7 Bracket Result
Reference | Keywords | Preview | Generative Data
Dl oo
- I>|; 12 HMR-LO12 140mm Z20mnn
>
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| Assembly Design 6

Learning Objectives
Upon completion of this lesson you will be able to:

v’ Manage the product structure

v’ Create flexible sub-assemblies -0

v Analyze the assembly c “““““““
v’ Create scenes By .
v" Create annotations : ;

v Generate reports 6 """""""

) 4 Hours
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L Case Study

The case study for this lesson is a lighting fixture.

L Design Intent

1. You must be familiar with associated files

2. Modify the position of a sub-assembly without
affecting other instances

3. Check for interference

4. Define an exploded state and save it for future
USE e -

5. Add textual information

L Stages in the Process

1. Manage the product structure.
2. Create flexible sub-assemblies.
3. Analyze the assembly.

4. Create scenes.

5. Create annotations.

6. Generate reports. Lighting Fixture assembly: Flexible
Assembly concept is illustrated in the above
example.
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L Manage the Product Structure
An assembly document contains links to all related Product Structure links viewed using File > Desk command -
CATIA documents and external files such as text , ' Metric ThickPitch re
d Excel files. The File > Desk dcanb p 'W, 5 et
and Excel files. The File esk command can be T VIBGAT AmmemEs || ...
used to display and manage the product structure. 875 Quoratuner GATP o 3] Epura,
1. Visualize the structure of linked components.
2. Load / Unload individual components. Root Product omerirkes @000
: Child D t
3. See the links of CATProduct. RGeS documents [l FEme s T
4. View the properties of component. | e
5. Find missing components and re-create links. Product Structure links viewed using Edit > Links command | | _______ _______
Links of document D:\.__. \MovingParts. CATProduct
The Edit > Links command can be used to manage e, e
the product components and the component links. oo =7 Il i
Fiomelement | To slement | Painted document | Link type | Status |
H . \HA,:QD}'mepZadShaFH nghﬁpeedﬁhall gt txgnﬁmsizzlﬁhlﬁman :z:::ziz gzcumentnnlfnund —
3, pure. CAT Part e Synchronize
1. Qu'Ckly analyze the brOken Ilnks. SlowspeedshaFH S\owspeedshall \\owSpeShaftD—\TPart Inslanca ak Acllv\:le.fDeaclNate
2. Load / Unload individual components. - e e
3. Activate / Deactivate components. = @ cares
4. Isolate components. .
- o B !a‘.enua-cd_m CATRaE
5. Replace components. b ey v
. -n:;mmn '??D:::’;:r
The Generate CATPart from the Product topl is S b o oo en
used to create a non-associative CATPart file %mwmmmm b8 o, NCHOMA 125
. . . .. : Crmmirulntn {0 Sovons NCHCWA 127,
showing all active assembly nodes. The individual e
components are replaced by solid features. i il Qemrcrman
*,% ¥ Suppost Skaemird.l‘-
CATPart file generated %ﬂijutmfﬁf:\:fwmmwm*ﬂrmDmk.h
from the CATProduct.  Jiemie Tt mmirimttgntsimiety
>
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L Create Flexible Sub- Assemblies

A flexible sub-assembly is a sub-assembly whose
child components can be moved without affecting
either the child components of other instances of
the same sub-assembly or referenced CATProduct
of the sub-assembly. In the example shown, by
making each leg sub-assembly flexible, each leg
can be have a different configuration.

If a change is made to a flexible sub-assembly and
the same change needs to be made on the rigid
instances of the same referenced assembly, the
Propagate position to reference option must be
used.

L Create Scenes

Scenes enable you to capture assembly
configurations without modifying the root product.
You can do the following:

1. Change the Hide/Show state of components.

2. Change the color of components.

3. Change the position of components.

4. Change the activation states of representations.
5. Create drafting views based on scenes.

Flexible sub-assembly is !
indicated by purple gear
in the specification tree. :

e

A drawing view is generated from an exploded view.

STUDENT GUIDE
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L Analyze the Assembly
The types of Analysis are as follows: o = g’
- . ﬂ::&m:d | Degress of fresdom mr»r-mimm Tree — P [ 5|
1. Component constraints using Analyze > comeiet [ 5 s sy vars |9 1 O
Constraints. e s et e | B B B
e = -
Erchan ] p . BRI e e s
2. Relationships between components using el M P M ™.
Analyze Dependencies. ==
B I S
3. Degrees of freedom using Analyze> = H® | el || mrmmmmmmmmmm--
Degree(s) of freedom. 000 e n— | e M
4. Minimum distance between components, = cas 0 e Eml T
products and groups of documents using
Distance and Band Analysis tool.
5. Assembly Sections using the Section plane. -
6. Clash, interference, and clearance in the
assembly using the Clash and Interference
analysis tools.
>
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L Create Annotations
Annotations are added to assembly documents to -
provide additional information about a part or
product. For example, a brief description of the part,
the material used for the part, the finish or the
hardness requirements. You can add three typesof /@&~ CO&8H 0 >~ || - —-
annotatons: A SFelgs )
A. Weld Feature: Adds weld symbols and
annotations. xSy |\ T/
B. Text with leader: Adds a brief descriptonof S @ 00000 || mmmmmmmmmmmm e
IEINC T e e
C. Flag note with leader: Adds links to external ..
documents and/or URLS, such as a link to a s
H H H Bt [ ] M oF Matarisl: GEAR EITAKER -
presentation or a specification document. L& o g - = |ﬂ‘
% Bearing oup [ P
'%im“m w:::;r T ol
L Generate Reports [Fanterm [ L pm 5
) Rellr beuring : L
Two types of reports can be generated: ot | o
. ' . i _;—“ |.r.=zf:)ramn 1k m»—rmummtaunmwm_:ﬁ
A. Bill Of Material: It lists all the assembly S ot |
components as well as information such as 2. Reainig pase 2 sl
guantity, type and description. i Bill of Material
B. Listing Report: It lists all the assembly _—.m:ﬁ :
components. They are displayed in a 5 Constninty - By
. q #~Applicatiors.
hierarchical format.
Listing Report
>
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L Main Tools (1/2)

Manipulating Product Structure
File > Desk: Opens a window that displays a
tree with a product and child documents.

Edit > Links: Displays the linked components
of the CATProduct / CATPart / CATDrawing.

Generate CATPart from Product: Creates a
CATPart from the CATProduct.

Constraints Toolbar
Flexible/Rigid Sub-Assembly: Toggles the

P
WS Edit  Wiew  Insert
!

:Dﬂew...

12

22| Mew from...
:@ e From,
|[EF open...

i
i Close

Iools  dnalf = View  Insert

Chrl+n

Chrl+O

!
'=n

: Save
!

; Save As..,

Save Al

i
: Save Management. ..

s

Tools  Analyze

1 €3 Undo Chl+z
i @ Repeat Chrl+y
:
3 o cut Chrl+,
3 Copy CErlH4C
§ [, paste Chrl+y
-.d. HoNoe T L g o O R

!
:é Print...
!

Printer Setup...

ChrHP

=1=] -
| o Selection Sets...
! [ Selection Sets Ecition...

Chrl+G

| Ek‘_) Eind Qwning Selection Sets...
]

Publication...
Catalog Brawser

Mechanical standard parts

Tools  [ERETECRRTR

f(;g Fomula...

Image

Help

STUDENT GUIDE

Macro

Wtility...

LCustomize. ..
Wisualization Filters. ..
Options.

Standards.

Conferencing

@ Product Management...

Generate CATPart from Product...

) I n m ESCEneSBIUWSEL.
sub-assembly between flexible and rigid states. é
Scenes Toolbar 7 B ’—H
Enhanced Scenes: Creates a Scene. S %
E Scenes Browser: Browses existing scenes. iﬁ B E
i
Annotations Toolbar ) x
& — B
Weld Feature: Creates a weld feature. s
Bl Text with Leader: Creates a text with leader. £~ =y
= B 3
n Flag Note with Leader: Creates a flag note % 3
with leader. L= &7
o
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L Main Tools (2/2)
Analysis Tools ﬁf
Analyze > Constraints: Analyzes the . . ‘
constraints of an active product. 3 = thdlw e B i
E@QDdate... 1 ——————————————
E Analyze > Degrees of Freedom: Analyzes Q4 constrants. 3
the degrees of freedom of the active product. Mgegree(s) e § “““““““
n_,—ﬁ*ze Dependenies... | | —
Analyze > Dependencies: Displays D Mechanical Structurs...
relationships between components and @ Campute Clsh.. i W T
constraints. e
Bl Analyze > Mechanical Structure: Analyzes e Rl s
the Mechanical Structure of the product. .
@ Lndats.
n Compute Clash: Computes clash/contact & constrais...
between two selected components. GAC Deree(s) of freedom...
Dependencies...
Clash: Analyzes interference between the B—‘—F@*‘Eﬂechﬁ‘m‘&mm--- |
pI’OdUCtS. H Compute Clash... ‘
q Measure Ikem,. .,
- R c ; : : 5.0 A Measure Between. .,
Sectioning: Creates a section using a section = e _
iy & jml p—
@ @5 Clash...
Distance and Band Analysis: Computes m m - @ sectoring. .
minimum distance between selected a ﬁ—ﬂiﬁ' ey
components and also performs a distance band
analysis.
o
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| Exercise: Flexible Sub-Assembly

Recap Exercise

)20 | K

In this exercise, you will create flexible sub-assemblies within the top level assembly. || "~~~ ""7777~~

By the end of this exercise you will be able to:

= Create flexible sub-assemblies

= Manipulate flexible sub-assemblies
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| Doit Yourself (1/11)

STUDENT GUIDE

1. Open aproduct file.

e The product file has a base component that is
fixed.

a. Open Arms.CATProduct.

2. Assemble a sub-assembly.
e Apply constraints to assemble the sub-assembly.
a. Assemble Links.CATProduct.

b. Apply a coincidence constraint between the
reference planes.
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| Doit Yourself (2/11)

3. Add constraints.

= Add a contact constraint. The updated
assembly appears as shown below
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| Doit Yourself (3/11)

4. Assemble a second instance of a sub-
assembly.
e Both sub-assemblies are rigid by default.

a. Assemble Arms.CATProduct as showon | mmmmmm e oo
below.
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| Doit Yourself (4/11)

STUDENT GUIDE

5. Modify a sub-assembly.
* You will modify a rigid sub-assembly, both
instances will be affected.
a. Modify the 90 value of (Links.1) instance to
45deg.

constrain Defimtion 2l

\.-'aluel 45-eg t [1Reference

Zi 8

Mare == I
@ Ok I ﬂCanceII
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| Doit Yourself (5/11)

6. Update the assembly.

* Modifications are shared between rigid sub-
assemblies.

a. Select the update icon. The assembly — ~_ e
updates as shown below.
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| Doit Yourself (6/11)

7. Modify arigid sub-assembly.

* Maodifications to any instance of rigid
sub-assemblies affect all instances of
that sub-assembly.

a. Modify the 120 dimension of
(Links.2) sub-assembly to 90deg.

b. Update the assembly.

Constraint Definition el

\.-'aluel a0deqg = [ reference

More == I
| & cancel I
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I Do it Yourself (7/11)
-
8. Make a sub-assembly flexible.
e You will make one of the two
Links sub-assemblies flexiple. T mmmmm s
a. Select Links (Links.2) sub- - e
assembly from the Links. 2 object SO ! Ww
specification tree. - Open in New Window
b' SeIeCt the FleXIble/ngld ; () Activate | Deactivabe Comporent ] [ | T T T T T T 77
Sub-Assembly from the s w= ...
contextual menu. Selection Mode Camponent Constraints
c. The sub-assembly is now @{ Component Degrees Of Freedom —— § | | "o - T T oo oo oo
flexible, as indicated by the éf;. e o o= = I |
symbol in the specification p—
tree. _ Flexible/Rigid Sub-fssembly
‘5'.& Propagake position ko reference
ﬁﬁ ArmBase (ArmBase.1)
>
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| Doit Yourself (8/11)

STUDENT GUIDE

9. Modify a flexible sub-assembly.

* Changes made to a flexible sub-assembly will not
propagate to a rigid instance.

a. Modify the 90deg dimension of (Links.2)
flexible instance to 130deg.

b. The updated assembly appears as shown
below.

Constraint Definition ed |

Value| 1304=q

Zi

=
2

[ reference

lore = = I
@ 0K I ﬂCanceII
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| Doit Yourself (9/11)

STUDENT GUIDE

10.Modify a flexible sub-assembly.

* Changes made to a flexible sub-assembly will not
propagate to a rigid instance.

a. Modify the 45deg dimension of (Links.2)
flexible instance to 10deg.

b. The updated assembly appears as shown
below.

Constraint Definition 2=l

valug| 10deq| k2 [ reference

@ o]

o

More == I

- oK l aCdIILI:.'f'

.
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11.Propagate position to reference.

» Although the rigid instance doesn’t update
position with the flexible instance, you can
propagate the position to the rigid instance.

a. Select the flexible sub-assembly
(Links.2).

b. Click Propagate position to reference.

c. The rigid (reference) sub-assembly
updates to reflect the position of the
flexible instance.

Links.? object

Components

Representations

3

Edit
Zipen in Mew window

() Activate / Deactivate Component

Selection Mode

3

Component Constrants

!ﬁ‘ Liriks (Llr'IkS. 2"_ @E Component Degrees OF Freadom

i

Ly Flexible/Rigid Sub-Assembly

L Propagate position to reference
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| Doit Yourself (11/11)

12.Update the assembly. 123
* The propagation to position from a flexible sub- @
assembly to a rigid reference sub-assemblyis &~ ( g TTTTmTmmmmmm T
temporary. o BRSO

a. Select the Update icon.

b. The rigid sub-assembly returns to the
reference position.

c. Save the assembly and close the file.
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L Exercise: Flexible Sub-Assembly Recap

v" Create flexible sub-assemblies

v' Manipulate flexible sub-assemblies | | _______
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| Exercise: Desk and Flexible Sub-Assembly

Recap Exercise

| | [

In this exercise, you will use the Desk command to rename a file. You will also create
flexible sub-assemblies to achieve positional requirements. Il cmme e

By the end of this exercise you will be ableto: e

= Create flexible sub-assemblies

= Analyze the mechanical structure of an assembly
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| Do it Yourself (1/6)
b
" 3
1. Open aproduct file.
e This assembly is rigid.
a. Open WheelArms.CATProduct.
2. Rename afile using the Desk command. ' 2¢ v TTTTTTooT T oo
e You will use the Desk command to rename @ Toaeam——m—e———y | oo ______
a part file.
a. Selectthe renameicon. 40 & & 00
b. Use the Desk command to rename - m—=lt=pfdE=—=—m = = N®% 4y = | [ mm--———-————--
WheelBase.CATPart partto | se== _ g b = 4 gg.., ® ey o0
WheelBasePlate.CATPart
ﬁWheelBase.CATPart
nﬁi@Wheelﬁrms.CATPro ‘:tI llil o
@w Mew Mame [ \WheslBasePlats) CATRart 2b
@ oK l < Cancel]
i
>
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| Do it Yourself (2/6)
b
" -~
3. Analyze the mechanical structure.
*  The mechanical structure that you will
analyze is for arigid assembly. . mTmmmmmmm
a. Click Analyze>Mechanical 0 e
Structure. The mechanical —— ;
structure is reported in the 3_ St .
Mechanical Structure Tree. e | ————
- | @ wheelarnmyiy] wheeBase. 1
9o |wheelsAndBracketssh, |BracketArms iy Brackethrmshort. 1. | | T 777
i | Wheels,
7 Fix. 1
O
>
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| Do it Yourself (3/6)
-" -~
4. Make changes to a sub-assembly.
» By default, assemblies are rigid.
a. Modify the 20deg dimension to 35deg. 20°
b. The updated assembly appears as shown —  fo-_______ &+ 29 || 7777 Tm oo oo oo
below. 200 Nl s e s
L
77| N [
'v'aluel 35deq mliperee -t 00 I o e
OB, 2

More== l ______________

IQ—OKJ dCanceIJ ——————————————
>
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| Do it Yourself (4/6)
.
-
5. Make a sub-assembly flexible.
» Think about the hierarchy of the sub-assembilies.
Make the appropriate sub-assembly -
flexible so that the' 35deg dimension. &  y M vEssosssesaass
can be changed to 10deg without 3 3.4 &t *® oo
affecting the other instance of the NN 4 9 @@
sub-assembly. gelwdeg =} Q [ Reference
7 Mare == I ______________
[ @ oK I ' Cancel I ——————————————
>
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| Do it Yourself (5/6)

6. Make a sub-assembly flexible.
*  Think about the hierarchy of the sub-assembilies.

a. Make the appropriate sub-assemblies flexible
so that the dimensions can be changedto | e
create the positions shown below.
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| Do it Yourself (6/6)
b
N
7. Analyze the mechanical structure.
e The mechanical structure that you
will analyze is for a flexible assembly. | TTTTTmm
Notice how different it is to the _ ______________
mechanical analysis reported when ! 3
the assembly was rigid. ' |Reference Companent T N
a. The mechanical structure is @W‘@Ml ______________
reported in the Mechanical '@m.l
Structure Tree. ,@ I P | it
dplWheeledats. 000000 1 Ml roomcooneomoss
Gplwhels
Dl Wheel 2 ;
0., | wheslsandBrackets, 272, IBracketirms, 1 T2 | BracketArmShort. 4
0 rackatarm. . |
e P, L
£ Conddence.2
£~ Coincidence.
2% Angle.4
3, Wheels, 1=, | WheelBrackst.1
=] Wheal,1
| Wheel,2
i P, 1
5 Coincidence. 5
= Coincidence.d
L
v,
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L Exercise: Desk and Flexible Sub-Assembly Recap

STUDENT GUIDE

v" Create flexible sub-assemblies

v" Analyze the mechanical
structure of an assembly

] -
 |Refsrence Zom ponant

£ Wree Ama 5y Wheektase.1

, |refarence Compenart

& IwheeAr it wheeBese, 1
15, | WheslsArcBracketssl; IBracketarriert

e
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| Case Study: Assembly Management

Recap Exercise

40 min

In this exercise, you will create the case study model. Recall the design intent of
this model:

v" You must be familiar with associated fles W ____

v Modify the position of a sub-assembly without affecting other
iInstances

v’ Check for interference
v' Define an exploded state and save it for future use

v' Add textual information

Using the techniques you have learned in this and previous lessons, create the
model without detailed instructions.
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L Do It Yourself: Lights (1/8)
¥’ )
You must complete the following tasks:
1. Open existing product file.
« Open Full_Assembly_light.CATProduct. ~ ~_  S&%  I& . ||
2. View productlinks. ) 4 LA &y 009092 (|-
* Use the Desk command to viewall 48 a8 ____
associated files
@ : F‘artS.C.ﬂ.TPard
i'i'f'd:;]Full Assembly light, CATPradud : Part4.C.ﬁ.TParg
Fg].ﬁ.ssemhlz LeveIZ.C.ﬁ.TF‘deucg Iight.C.ﬁ.TF‘arg—a E0ns. jog
@Assemhl | evell  CATProduc F'art2.C.C\TParg
PartS.C.ﬁ.TParg
o
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L Do It Yourself: Lights (2/8)

You must complete the following tasks (continued):

3. Define aflexible assembly.

» Make the appropriate sub-
assemblies flexible.

* You must achieve the
configuration shown below.
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L Do It Yourself: Lights (3/8)
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You must complete the following tasks (continued):

Bill Of Material : full_assembly °

2l x|
4' A n alyze fo r B I | | Of Materl al Bill ©F Material | Listing Report |
(B O M) . Bill of Material: Full_assembl
. Analyze BOM. 1Quantit E:: Mumber | ;arpte | omenclature | Revision l
- 2 Ass_Levelz Assembly
5. Save th ean alys IS. Bill of Material: Ass_Level?
¢ Save the anaIySiS as a *.txt file. Quankit | Part Mumber | Tvpe | riomenclature | Revision l
1 Circular_base Part
3 Ass_evell Assembly
Bill of Material: Ass Lewell
CQuankit: | Park Mumber | Type | omenclature | Revision l
1 light Part
1 Partz Part
1 Part3 Part

Recapitulation of : full_assembly
Different parts: 5
Total parts: 1

Quantit: | Part Number

Pad
Circular_base
light

Partz

Parts

[ = = R

|ap203 Format

j Define Formats I

@

o] I Save As. .. I

©) —
File name: | ezzonk. kxt Save

s s |
Save az bype; | T et file j Carzel |
v
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L Do It Yourself: Lights (4/8)
" -~
You must complete the following tasks (continued):

lalx]

6. V|eW the saved text flle File Edit Format View Help = (|

LR @ o =g WIRCETSE=TaT g (S N | (e e ST
:=B"|'I'I of material: full_assembly
1 U | |
I quantity | Part Number | Type | Momenclature | Revision gt 9§84
-+
| 1 | Pad | Part | [ | (F R || e e D
i 2 | Ass_Level2 | Assembly | |
-
:=B"|'I'I of material: ass_Lewvel2
—
I quantity | Part Number | Type | Momenclature | rewision
I__I | Circular_hase | Part | |
i 3 | Ass_Levell | Assembly | |
; =
>
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L Do It Yourself: Lights (5/8)
You must complete the following tasks (continued):
I -z
r— Definition
7. Analyze for interference. mpdnerferencez_ BEee ] M| T
Type: |Contack + Clash L"EImm Selection 1:)Mo selection
* Analyze for Contact and Clash between - n i e 1 [ B e
ebween all components j Selection 2.|N0 selection
all components. —Results
8; ey e AT e e, S ey [ || |
Filker list; IAII types ' IND filker on value ' IF\II statuses j El@-l ——————————————
Lisk b Conflick I Lisk by Product | Makei || ____ __________
Deselect I Mare > I
| @ oK l @ Apply I & Cancel I
o
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STUDENT GUIDE

You must complete the following tasks (continued):

8. Create a scene.

* Create a Full overload mode scene called
Exploded State.

» Define Part5 to be the Fixed product

— Definition

Depth:|All levels jSeIectinn: |1 product

Twpe: |3D jFixed pruduct:lF‘artS.l

— Scroll Explode

[ K[>

@ oK I a.ﬂpplyl aCancell
[ -

Enhanced Scene

Marme:

—Definition ————

2%

Cwerload Mode:
(21 Partial

|Expladed Skake|

|:| Autormatic narming

@ Ful

@ Ok I iCanceII
N
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L Do It Yourself: Lights (7/8)
I\‘.-:
¥
You must complete the following tasks (continued):
o Wedblelsechcy 0 L e
* Apply the Exploded State scenetothe | _____
assembly.
>
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L Do It Yourself: Lights (8/8)
ﬁ’/
You must complete the following tasks (continued):
108Add annotations. =~ i T e T e e
* Add the text shown below. |
» The font size of the text must be 7.00mm
and it should always be paralleltothe g TTrmmmmmm T
SCECTI N I s s = ] o s s
>
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L Case Study: Assembly Design Recap

v View associated files

v Modify the position off@subsssfs e - Wl G s s L e
assembly without affecting
other instances

v" Check for interference

v' Define an exploded state and
save it for futureuse ] e e

v Add textual information @~ | 0000 e e

50 40w Max.
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| Contextual Design 7

Learning Objectives
Upon completion of this lesson you will be able to:

v’ Clarify the display

v’ Create Contextual Parts

v’ Create Assembly-Level Features

v Manipulate the Contextual Components
v Save the Contextual Models
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L Case Study

The case study for this lesson is the completion of an
earphone model.

L Design Intent

1. Contextual links must be used to ensure that the
ear phone cover references the Housing.

2. Additional components may be added to this
assembly depending on the model. To ensure that
the oval cut intersects all components the cut must
be created at the assembly level.

3. The assembly must be saved to another directory.

4. Using the Send To Directory option you can be Using Projections from Housing part, you will
sure that all files associated with the assembly are shesslizgn ke 5 e E A S SR /0 2 2
copied to the required directory.

L Stages in the Process

Clarify the display.

Create contextual parts.

Create assembly features.

Manipulate the contextual components.
Save the model.

SO RS
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L Clarify the Display
. A
CATIA performance can be improved for large -
assemblies while panning, zooming, updating and
saving. The following tools are used:
1. Visualization mode: In this mode only a light = @& @GP N & | [oomarmama@ W9 o || .
CGR representation of the model is loaded.
Powertrain Assembly Visualization Mode
2. Hide: You can hide componentstoclaritythe ®HA = B || 7770mmmmmmms
display and see only desired components. @ ﬁ@ ______________
il BOIEW #’-@xraw ______________
3. Deactivate representations: Deactivating 4% Connnector Shell {-@mnnnmsmu\
representations improves performance by +-&E,1Cnnnm Card Assambly »IConnector Card Assembly | |
hiding the components and excluding them T-éﬂmnnnmrswl T-‘@Connnactnr Shell
from Mass Property analysis. screw -
tEh Constraints tﬁlcnnmlnu
4. Deactivate components: It will remove the Hgbications Applications
. Hiding Components . i
component from show and no show space, bill S DeactivatingiRepresSiSEls
of Material. unnectul Assembly
() aoraw B
5T Selective_ load: Used to load the assembly_ up q g::::;:;ﬁi_mw
to a required depth and manage progressive ] Connneotor Shell
loading of assemblies. L
i Constraints
‘Applioations
Deactivating Selective Load
Components
>
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L Create Contextual Parts

Contextual parts are parts that have their geometry
driven by another component. There are various
ways to create contextual parts:

1. Using External Parameters: Contextual links
are created when the part uses a reference of
parameters defined in another part.

2. Using External References: Contextual links
are created when the part refers to geometrical
elements from another part.

3. Using Assembly Features: Contextual links are
created when there are Assembly features
(Assembly Split, Remove, Hole) in a part.

The benefits of using Design in Context:

1. Reuses existing geometry.
2. Reuses parameters.

3. The contextual part is automatically updated
when the geometry of the referenced part
changes.

-<«——The green gear and blue
chain indicates the object
is the original instance of
a part that is contextual.

L3
TiPhiFnn

L %P.Implll(Flllaqler‘n
LN pport

The pin radius

is used as an external
parameter to create the
hole in the housing.

5 Exturnad Parurior s
& Radiua {..'Pin.1!Rodius)

?-_/ Plane.1

Pa.1 Housing
& EdgaFilatt
Pralat.t
| Chamier 1
—Applicationa ‘;mmﬂ HO us | n g
-3, Pin (Pin.1)
2, PinSuppart (PinSuppart.1)
%Bm {Base.l)
The hole a“}_'ﬁplm
from the pin support is == yz plemne
M= zx plane
used as an external 4T vtorm Perameters
reference to create the ‘Pﬁgmﬁa
B #-13PartBady
hole in the base part. % Extmnal Refarences
3 Surfane.1
) Gurve.1
e, ) Curva2 Base
?%Pm (Pin.1) 7= Gurve.3
PinSuppart (PinSuppart. 1) #-daomura
_} PinSuppart ~Applicatins
;- Housing (Housing.1)
=3 Hausing
— Xy plana
— yz plana
— zx plana
_ #DPaBody
8 PinSuppare (PinSupparc2) The pin is used to
?‘ﬁ[ Constraints

create an assembly
remove feature in
the pin supports
and housing.

Assembly Ramova 1
@Fln&uppm1pln5uppm|amm1
Huulmg 1H|m-rgIR.nu\ra.1

STUDENT GUIDE
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L Create Assembly-Level Features

Assembly features are features that are applied
not only to a single part (from within the part
design workbench) but to a set of several parts of
an assembly.

The following Assembly features can be created:

1. Split

2. Hole

3. Pocket
4. Add

5. Remove

Split: The two parts

Hole: The hole feature  Pocket: The elliptical

are split by the surface. affects both the parts.  pocket feature affects

both the parts.

Add: The elliptical shaped
body is added to the two parts.

Remove: The central hole
is the result of removing
a shaft feature from the
two bodies.

STUDENT GUIDE
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L Manipulate the Contextual Components |
fSiock Aecermbly
Various operations can be done as follows: "ér_’ﬂm;jm
1. Isolate: The contextual links are broken. You 7 xy plane
can choose to isolate individual or all A&Fycpane TR
elements in a contextual part. ::;’;s ______________
2. Delete: If the original instance of a driven part T{p,,m, ______________
is deleted a new original instance should be =22 Isclated Extemal References
established. When a component that drives a EDER | e
contextual part is deleted, the option to delete GETSE | | —
the contextual components that are driven by  Telanez
: : $fadondps || ______________
the component is available. [Anpllcauans
3. Save: After saving a driving CATPart with a perdivhe. R e
new filename, the driven CATParts and the s S e [
parent CATProduct must be saved because aﬁgﬂ:gﬁﬁiu_. Catrat D\ Cona e e, Fomd
of their reference to the CATPart. After saving . -
a contextual CATPart with a new filename, | |E|7
the parent CATProduct will need to be saved s G
because of its reference to the driving L et i 0
CATPart. After saving a CATProduct with a CaTAn Dt cateen D \CarsomeerabPre
new filename, the contextual CATParts that
were defined in context of the CATProduct o —
will have to be saved because of the Cops 1D ASHNPodweDesgn Devar_n Conertssonthsis] _Bionse. ]
CATPart’s reference to the CATProduct — @ Cancel|
4. Copy: Using the Send to > Directory tool, you
can create a copy of the CATProduct along
with all related components.
>
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| Main Tools (1/3)

Tools > Options Settings

Work with the cache system: Activates the
visualization mode.

Do not activate default shapes on Open:
Prevents loading the representation of the
Components in the CATProduct when it is opened.

Keep link with selected object: The object
created with this option will keep the link with the
original part/reference.

Representation Tools

Design Mode: Loads the component in the
design mode.

Visualization Mode: Loads the component in the
visualization mode.

E Activate Node: Activates the shape
representation of the component.

Deactivate Node: Displays relationships between
components and constraints.

View Toolbar

E Hide/Show: Hides/Shows the selected components.

1
oo i)
! |
! o ]
: 1" Cptions Cache Management | Cgr Management | EMOYIAwpM | Nodes Custamization |Prod|§ ) | v b
! %= bl General !

i Cache Activation

|
|
] Display i work with the cache system i
|

i S Compatibilicy

Cache Location

I
]

el

%% Parameters and Measure Path to the local cache | = Doruments and Settngsdchuilocel 51 7] @ :

T Devices and Yirtual Real Path ko the released cache

Infrastructure

) |
ENOWIAvpm | Modes Customization | Product Structure | Product Wisuglization |Rec§ o

B0 Oy
?;a Parameters and | Representation ——————————————————— 1
[] Do not activate defaul shapes on open :
1

%’ Devices and WirtL
Yisualzationmode typs ——————————————————— !
Infrastructure @ visualization mode with lncal cache 1
() Multi process visualization mode with lacal cache :
O nore 1

External Reference:

| Infrastructure
3 Keep link with selected object

ﬁ Product Structure ] Show newly created external references !
! B terie Lbrary

[ Use rack context in assembly !
Catalog Editor ’ i

[ Confirm when creating & link with selected abject

%l Manzge Represert.

Assodabe M

i! e Kiors ations,
3
_— @ Desicn Mads H
7R Visudlization Made

@ Activate Node

ﬁ{ Ligaciivate Yode
%_? Activate Terminal \I?\—'—ﬂ
% Deacivate Terminal Node

@@L PP HEHE

STUDENT GUIDE

IE;{
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| Main Tools (2/3)
Activate / Deactivate Tools el wf’
H Activate / Deactivate Component: i‘:MEd 777777777777 g
Activates/Deactivates a selected component. e Wl ||
Product Structure Tools ~ p&)] o e coo S g --------------
Selective Load: Manages the loading of sub- n - (I E
products level by level. K | B
fe
Knowledge Toolbar mi L
B o
Formula: Creates formulae and parameters e = )
to incorporate design constraints. &, B R Rl | s i e
@ .
Assembly Features g}: @,
e
Split: Creates an assembly split feature. <5
Hole: Creates an assembly hole feature. é‘ €] @‘@ ‘@ ‘
Pocket: Creates an assembly pocket feature. '
Add: Creates an assembly add feature and
adds the body to the selected parts.
Remove: Creates an assembly remove feature
and subtracts the body from the selected parts.
>
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| Main Tools (3/3)

Manipulating Contextual Parts

Isolate: Isolates the part by removing
contextual links.

Delete: Deletes the selected component.
Save Tools

Save As: Saves the component with a new
name.

Send to > Directory: Creates copy of the
component in selected directory.

1
B
%)
i, Replace Component In Session...

L
» Ba Replace Companent.
o

] Delete el
]
H 1
: ass-light.1 object =
] I
]

Compenents y
]
| &y T 1
i ) & Representations (3]
]

Gy
3 Part5.1 EP] Selection Mode =
Ass_level? EssTght i

WECRM Edit  Wiew Insert  Tools  Analy
1

i

[ e, Ctrkn

{23 ]

:@Neufrom..‘ :
q. ]

| [EF open.. Chri+0

|

[ Close

|

|

! Save Chrl+5

i

[ Save fs..,

J:

|

Save Al

: Save Management. ..

i
"

| et Crl+p

i

i

Printet Setup...

Desk... 1
1

send Tn L

a

STUDENT GUIDE
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| Case Study: Contextual Design

Recap Exercise

40 min

In this exercise you will create the case study model. Recall the design intent of
this model:

v Contextual links must be used to ensure that changes tothe | --mmmm e
referenced parts are reflected in the contextual part

v’ Contextual links can only reference the housing component

v The oval cut may need to intersect other component that have not
yet been created

v' Assembly must be saved to another directory in its entirety

Using the techniques you have learnt in this and previous lessons, create the
model with only high-level instruction.
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L Do It Yourself: Earphone (1/11)

STUDENT GUIDE

You must complete the following tasks:

1. Open existing product file.
e Open Earphone_start. CATProduct.

2. Create a new part.
» Create a new part named 'Cover'.

3. Constrain the new part.

» Position the new part using reference
elements of Housing component in order to
center it on Bend_Point.

» Create a coincidence between 'Bend_Point'

of Housing and XY plane of Cover.

» Create a coincidence between YZ plane of
Housing and YZ plane of Cover.

» Create a coincidence between ZX plane of
Housing and ZX plane of Cover.
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L Do It Yourself: Earphone (2/11)
-3
You must complete the following tasks (continued):
4@ Unload compoRENISTENE S s | p=Eps—sse s T e s e e
* Unload the Speaker, Rubber, and Flexibe | 1= = /— | _____._
components.
SrShiovalSKellGi— S P T R om0 00 0 e s
* In Housing component show 'Sketch.3. | | & @aaerge s 0|
6. Create asketch. A& 000
« Activate the Cover component.
¢ In Cover component, create a new sketch
lying on ZX plane. '
>
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L Do It Yourself: Earphone (3/11)

You must complete the following tasks (continued):

6. Create a sketch (continued).

» Project the three outlines of
'Sketch.3' in this new sketch. Make
sure the link is kept with Housing
Component.

* Add geometry as shown on the
scheme and exit the sketcher.
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L Do It Yourself: Earphone (4/11)

You must complete the following tasks (continued):

7. Create a shaft.

» Create a complete Shaft around Z Axis with
the sketch previously created.

8. Create a plane.

e Create a new plane defined with an offset of
1mm from YZ plane. Reverse its direction if
necessary. This plane will be used to split
the shaft feature.
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L Do It Yourself: Earphone (5/11)

STUDENT GUIDE

You must complete the following tasks (continued):

9. Create a split.

« Use this plane to split the current solid. Keep
the biggest part of the solid.

10.Create a fillet.

» Define an edge fillet of Radius 2.5mm on the
two corners of the Cover.

'Ulsu-ﬁ-

= Xy plane

o Y2 phir

s I phan

Eg}m
f':!hi't.l

< Plane.
Eﬁn“:plt.l
-F Eckoatiab.1
= Extarnal Ralarances
< 0arve.
L Curve.2
S Oaved
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L Do It Yourself: Earphone (6/11)
.
" -~
You must complete the following tasks (continued):
11. Create a groove. {3 Housing @ L
. Create a groove reusing 'Sketch.2' (with [~ XY Plane B
link) from Housing component. ¥z plane Fist onge: [T =] B B [EE e
A . p“ Second angle: IDdeg E
- L = b | |e—
. 5 Parameters Profilefsurface ——————
12. Hide component. ,_m el 0 M.
. Hide the Housing component for clarity. shaft.2 [ Thfek. Profile
y Pleserse Side T N | T
Aﬂl’l’bh.i £ Bxis
13. Create afillets. il"Blﬂf.z e 0 | T Bt
. Create two edge fillets of 5mm to 'ﬂDShaﬂ:.I Reverse Direction |
smooth the edges left by the groove. -'h-[;é Sketch.? Mores |
@E(m:“ht.z ‘0 Ok J W Cancel J Preview J
Eg
v,
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L Do It Yourself: Earphone (7/11)

STUDENT GUIDE

You must complete the following tasks (continued):

14. Create a tritangent fillet. N _J
» Create a tritangent fillet to remove "?1-

Ny plane

Y2 plane
=2 pLar
l-f.'”;m
rﬁm. 1
it Plarm, 1
-yﬂll
=(lEdoartet. 1
= == Croove, |
=i Edgemilet. 2
=iiEdgertiet.3
-7 ckacceniet.1
x5 External Referances
= Curvm
- OV, 2

- Crve.3
o pSkabch,2

the planar face.
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I Do It Yourself: Earphone (8/11)
_ {3 Assemble .2 -
You must complete the following o #-(3 Groove.1
tasks (continued): w-ﬁ?-m.u ~iEdgeFilletss ||
=4 ‘-“'m -G Trim.1
= Xy ‘
15. Create an assembly level pocket. R e i"BOd!'-3 @ --------------
* Reuse Sketch.8 from the Housing = i plars E"“ ______________
component to create a Pocket at the 53 PartBody #- Sketch.8
assembly level that cuts through the f-.:! il WEdgeFlllets = Wl romeommeemmees
Cover component. Use the Up to w%m: - EdgeFilleti2 || _____
Last depth option. =2 Spkt. | —5,) EdgeFiliet.13
=k Ecigamiet. 1 CWEdpFlet1s 1§
] = Groove.1
16. Create afillet. i:q,.l, | e
¢ Activate the Cover component. k5 Ecigaiiiet. 3
* Fillet the inner face of the pocket ="' Ireangerr-dat. .
(Radius = 0.2mm). -lJpocket 1
iyiEcoaliel 4
a-'%mum
= CLrve.1
=~ Curve.2
=7 Curve.d
§rriishatch.2
el Skatdh,d
f-"‘*:m
?n—mm
| 01| Asaambly Pockat,1
>
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L Do It Yourself: Earphone (9/11)

STUDENT GUIDE

You must complete the following tasks
(continued):

17. Create a sketch.

* Create a new sketch as shown. Use the ZX
plane as the sketch support.

18. Create a pocket.

e Create a pocket using the Up to Last limit
type for both the first and second limits.

19. Create a pattern.

« Create a rectangular pattern to duplicate the
pocket.

20. Create fillets.
« Fillet both pockets (Radius 0.1mm)

@ftangular Pattern Definition

Firsk Cirection | Second Direction I

Parameters: IInstance(sj & Spacing

Instancels) I-g

Spacing : |3mm

Length : |3mm

—Reference Direction

Reference eIement:lZ Az

Reverse I

Ohiject ta Pattern
|;I:uject:|F‘ocket 2

[ keep specifications

Miores= = I
@ oK W Cancel I Prewview I
=
o
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L Do It Yourself: Earphone (10/11)
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You must complete the following tasks
(continued):

21. Add color to the part.

. You can apply the material of your
choice (Painting for instance) on Cover
component.

22. Display all components.

. Show the Housing component and Load
the Speaker, Rubber, and Flexible
components.
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L Do It Yourself: Earphone (11/11)
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You must complete the following tasks @
(continued):

23. Verify links

. Ensure that only the Cover component
has external links to the housing
component.

24. Save the assembly.

25. Send the assembly to another
directory.
. Create a new folder called

Earphone_Complete and save the
entire assembly to this directory.

Assembly Dependencies Tree o ] 4

i Elements ompanent ——

@ Leaf O Chid |

4 Constrainks 'A Associakivicy [ redations

|»

@ Housing.1 *@ Cover.1

=
1] [
ok

]
.
—Can be Copied
File Mame | File Type | Lacation | Found I
A

] keep Direckory Structure

Wil b Copied
File Marne | File Type | Location | Prablem | Target Mame |
blue_env_512x... jpg D:\ExpertMec. .. blue_env_512...
Caver_end CATPart D:\ExpertMec. .. Cover_end
Earphone_end CATProduct D:\ExpertMec. .. Earphone_end
Flexible CATPart D\ExpertMer. .. Flexible
Housing CATPart De\ExpertMec. .. Housing
Rubber CATPart De\ExpertMec. .. Rubber
Speaker CATPart O |ExpertMec. .. Speaker
yellow_env_S1... jpg C:\ExpertMec, .. wellow_erv 5.,

Size:  3.22MB M |
e iLesson7ICSIEat] Compl Browse. .. I

3 oK I ﬂCance\I
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L Case Study: Contextual Design Recap

Unload components

Create part in context

Hide components

N <\ N

Create an assembly level
pocket

<

Load components

<

Show components

v' Save the entire assembly to
another directory using the
Send To command
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Learning Objectives

Upon completion of this lesson you will be able to:

v’ Stages in the Process

v Create a Skeleton Model

v’ Create the Published Elements
v Use the Published Elements

. D 4 Hours
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L Case Study

The case study for this lesson is a skateboard
assembly.

L Design Intent = ] it

Skeleton part [ et ot o

1. Component locations must be controlled from
a centralized location using the skeleton
method.

2. Support geometry must update in all
components using the skeleton approach.

3. References must be strictly controlled. Using
published geometry, only published elements
are allowed for selection when creating
external references and assembly
constraints.

L Stages in the Process

1. Create a Skeleton model.
2. Create published elements.
3. Use the published elements.

Skateboard design using skeleton approach.
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L Create the Skeleton Model
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, A
2 E Y
The skeleton method is a top down design <) ok
approach used to create and reuse information .8 ?"n:g(ﬁggﬁ"-‘m
stored in a single part to define the underlying i & Yoo i W CTTTTTTTTTTIS
design framework of components and assemblies. Sl |
It has the following advantages: st e e
.-;Ralﬂmm ——————————————

1. Specification-driven design: All important -'i;-‘-?_sww References |

information related to the design and space ;ﬁ:{ﬂfﬂ‘ﬁﬁ;’;ﬁf@w ——

requirements are defined within the skeleton. WiRea Smmort Setch( . Bckton Mepr fuopert, | | TTT T oo

~af Fiist_Hale Cewlier( . ke bekom. 1 !lrsk_m&:_(]entn:

2. Design change propagation: It helps manage b ioma B B | Bttt

high-level design changes and propagate them N L T B

=Pl (Skalatom 1

throughout the assembly. _fijmmfmwﬂ’mm peck)
3. Collaborative design: Key information stored in | Zﬁ@!ﬁi:iﬁéi:l:&iiiﬁiéﬁi

the skeleton model can be associatively copied egpbeations

into the appropriate components used in the

product. The components can then be edited

separately by different designers.
4. Avoids update loops: All are external

references point to a single source: the

skeleton. Since the skeleton model does not

use any external references to define its

geometry update loops are avoided.

Skateboard design using skeleton approach.
>
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STUDENT GUIDE
L Create Published Geometry
\!:-
_ ¥
Publishing geometrical elements is the process by TR
which geometrical features are made available to 1] CAI0_ARINCH_3
different users. It is most applicable to the e .4 N
geometry and parameters of a skeleton model. It D acCl® N\ ||
has the following benefits: t@m"mm
s iCoetidla = Yy TTTT T T T T T T =T =7

A. Label geometry to give it a name that can be e TS 000

eaS|I_y r_ecognlzed (particularly in the case of - Jvimsrhapreh g v i

publishing edges, faces, etc.). @ wnodenca, / (UL SOEWLLUC ARH L) | mm e e e m e o

'Burfiaca conimet 0 CAIC_BCANMY. L CAIC_DRANCH_1.1) a

B. To make particular geometry easier to SRR S e B | | e——————

access from the specificationtree. =~ yse publications for creating | bmotontn . ||
C. Control external references. An option is

available that lets you to select as external

reference only ( For the published elements).
D. Easy replacement of one feature of the part

with another.

. 2 Exturml Referercm
L Use Published Geometry R
--ﬁ?;mﬁ;nu.u B
Published geometry is particularly useful when Zg.:;::‘m”
replacing components with assembly constraints {ipreroaan)
or components with external links that have been ﬁ...,.
designed in context.
>
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L Main Tools

Publications

Tools > Publication: Creates publications of
the selected element.

Tools > Options

Assembly Constraints: You can choose to
select options for using publications while
creating assembly constraints.

External References: You can choose options
while creating external references.

pisil R vindowe  Help

STUDENT GUIDE

3 f(") Eormula... f‘(x) Formula. ..
Image 3 Image
Macra 3 Macro
Uiy, ., Uil .,
Customize,. .

‘Wisualization Filters...

Qpkions. ..

Skandards...

Conferencing 3

Publication. ..

Part Workbench

B Gereral General | Constraints | DML Clash - Fracsss | DU Sactioring

Paste components

Infrastructure
@ @ Without the assembly constraints

- Mechanical Design (O with the assembly constraints only after a Copy

) Always with the assembly constraints

‘5% Sketcher Constraints creation

) Use any geometry
% Crafting EI

) Use published geometry of child components only

- Shape @ Use published geometry of any level

]
]
]
]
]
]
]
]
]
]
|
]

() \With the assembly constraints orly after a Cut 1
]
]
]
]
]
]
]
]
]
]
]
]
]

m General General I Display | Part Document: |

External Reference:
Infrastructure o .
4 Keep link with selected ohject

ﬁ Product Struchur [] Show newly created external references
[] Confirm when creating a link with selected object
E Material Library

[ Use root context in assembly

2 Restrict external selection with link to published elements :

Catalog Editor

o Allow publication of Faces, edges, vertices, and axes extremities
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L Exercise: Skeleton and Design in Context

STUDENT GUIDE

Recap Exercise

90 min

In this exercise, you will use the tools learnt in the present and previous lessons to
create an assembly using the skeleton method. You will use a skeleton model to
control arod and a piston assembly, by referring to its geometry to position
components and design in context. High-level instructions for this exercise are
provided.

By the end of this exercise you will be able to:

= Use the skeleton method

= Design a part in context using the skeleton model
for external references

= Constrain an assembly using a skeleton model
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STUDENT GUIDE
| Do it Yourself (1/14)
I\‘.-:
¥
1. Create a new product file.
- Name the prodyet -~y a4
[Piston_with_Skeleton]. PInnn_ch_Eknlntnn
T-0ySkalston (Skelston.)\.") || T
2. Create Skeleton.CATPart. | 3 === ) mmmmmmmm
» Create a new component inside <%pere
the assembly called <7 yz plens
[Skeleton.CATPart]. 7 xpers | TTTTTTTTTTTOOC
e Parametes 00 || emmmme
3. Fix the skeleton model in the Plston_Diemeter=80ee |
assembly. Bl Piston_Extsrnal_Diamster=20mm
‘B Fiod_Lenth=150mm
4. Create user parameters E :;1;' nh. j_lulnu'::tr:;::mm
* Activate the skeleton component + nl Relations
and create the five user E Bod
parameters shown.
$=_|i Constraints
» Create the new parameters of Fic1 (Skalston. 1)
type Length. - pplications
>
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STUDENT GUIDE
| Do it Yourself (2/14)
I\‘.-:
¥
5. Create additional skeleton geometry. 3-8 Skeleton (Sksleton.1)
. The main dimensions of a model can be
. ~—xypane | e — - -
expressed' not only with user parameters <7 yz plane
but also with geometry (planes, axis, 22T "
points, etc.) gigPeremeters 0
a. Create a point to locate the origin of e I_z'gﬁ::f
the part. < Pin_Width
b. Create five planes and rename them GPOffest=8mm || mmmm e e
as shown: <= Pleton_inner_Faoa
i.  Pin_Width = [35mm] offset from the (B Offeet=16mm
-~ Rod_Pin_Connsotor_Width
YZ plane Pl | (e
.. . _ ‘5 Offest=1mm
ii.  Piston_Inner_Face = [15mm] offset < Rod_Cranksheft_Highest_Wldth
from the YZ plane &f Offest=12mm
iii. Rod_Pin_Connector_Width = [1mm] ==, Rod_Crankshaft_Lowsst_Wldth
offset from the Piston_Inner_face 5 Offeet=10mm
iv. Rod_Crankshaft_Highest Width =
[12mm] from the YZ plane.
V. Rod_Crankshaft_Lowest Width =
[10mm] offset from the YZ plane.
D \
I
>
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STUDENT GUIDE
| Do it Yourself (3/14)
\-:
¥
6. Create aline.
o @GRy e e B s o e —
Rod_Main_Axis] using the followin L5
Eefergnces:_ | g ’ ??ﬁ ——————————————
a. Type: Angle/Normal to curve ?-a PInEWIdth ______________
b. Curve: Z Axis t-<Plston_lner Faoe | {NPRT 00000 || ______________
c.  Support: YZ plane ¥~ Rod_PIn_Gonnector_Width
d. Point: Origin *"g Rod_Cranksheft_Highest WIdth @~ | = [ --------------
e. Ang|e: 10deg ?-g Rod_Crenksheft_Lowest WIdh (1
f. Start: OmMm | 1LMyade 00000 e
g. End: Create a formula equal to the
[Rod_Length] parameter.
. This line represents the direction of the
rod. &= = Rod_Cranksheft_Middls_Point
£/ Ratio=0
7. Create a point.
. Create a point at the end of the
Rod Main_Axis.
. Name the point
[Rod_Crankshaft_Middle_Point].
>
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STUDENT GUIDE

| Do it Yourself (4/14)

8. Create a plane.
. Create a plane normal to the
Rod_Main_Axis and through the
Rod_Crankshaft_Middle Point. -~ (] meese e e

. Rename the point to
[Rod_Crankshaft_Middle Plane]

9. Createapoinge . Y e

0 Createl#pointcafe* =~ = il roonronnmomnns
[Fixation_Center_Point] using the
following reference:

a. Type: On plane

b. Plane:
Rod_Crankshaft_Middle Plane

c. H=0 <.e>

d. V =From the contextual menu
Edit Formula to be "
[Crankshaft_Diameter / 2 +

Fixations_Diameter / 2 + 5mm] L. T Cramioohatt Middle, Polrt

<~ Rod_Crankehaft_Middle_Plans
== * Fbaton_Center_Point
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STUDENT GUIDE
L Do it Yourself (5/14)
\-:
L 3
10. Create aline.
. Create arline 6l e e I . o
using the following references.
a. Type:Point-Direcion | TTTTTT oI
b.  Point: Fixation_Center_Point dhParametsrs s Wl e s e
. A . . 5 Piston_DlemstermB0men
c. Direction: Rod_Main_Axis t@- Piston_Exemel_Diemater=20mm . [B¥se™S 000 Al e
d. Support: YZ p|ane l/L:j_: Pwud_Lwrith=100mm
e Cranknheft_Diamstarsffimm = | [~ = | e e e e e a -
€. End: 25mm i) Fixatiors_Dlamsters7mm
i i Aeletore N e e
f.  Select the Mirrored Extent option T~ S
O ®LI0 5 S S B | Y LTSN SN T
$=. Pin_Width
< Piston_Inner_Face
¥« Hod_Hin_Connector_Width
?‘g Fod_Crankshaft_Highest_Width
$~ Pod_Cranksheft_Lowsst_Width
?-/ Fiod_Maln_sxs
= Hod_Crankshett_Middis_Foint
.~ Flod_Crankehaft_Middle_Plans
?- * Fixation_Cemter_Point
== Fixation_sxe
l'|_%f: Starts-28mm
S End=28mm
>
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STUDENT GUIDE
| Doit Yourself (6/14)
b
" -~
11. Insert an existing component.
. Insert the Rod.CATPart.
. Use the following coincidence L mmmmmme e r e
constraints to place the component: ey 0 g (1) 0 M e
a. Rod_Crankshaft_Middle Plane of —
skeleton with XY plane of Rod. e T . - |/ A N
b. Rod_Crankshaft_Middle_Point of Vi Zoneeares | NOCHM 00000 || oo
skeleton with ZX plane of Rod. & :;LWI;,W1MH ______________
c. YZ plane of skeleton with YZ plane # Cohddsnes 2 (Dieleton ] Fles 11
of Rod. @ corescresdtmameniedy O AAWM ||
£ Cosidersa (Plisteion. ] Canneek 13
& CorewerceR(Rebinicomens)  (HSGMIQM 0 [}
12. Insert an existing component. _mf;c:::-mwmmmwm
. Insert the Connector.CATPart into
the assembly.
. Use the following coincidence
constraints to place the component:
a. Rod_Crankshaft_Middle_Plane of
skeleton with XY plane of
Connector.
b. Rod_Crankshaft_Middle_Point of
skeleton with ZX plane of
Connector.
c. YZ plane of skeleton with YZ plane
of Connector.
>
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| Doit Yourself (7/14)

STUDENT GUIDE

13. Insert an existing component.

. Insert the Piston.CATPart into the
assembly.

. Use the following coincidence

constraints to place the component:

a. XY plane of the skeleton with XY
plane of the Piston.

b. YZ plane of the skeleton with YZ
plane of the Piston.

c. ZX plane of the skeleton with ZX
plane of the Piston.

Bonel jFbpl 1
# B Coempcton (Lepmacton |

Bisen(Fkianil
=i Ronatiinta
a7 Pt (Sheiiand 1
i Deivarizre, 1 (5 hetetion 1Rosl1)
= Oairwilanes, 2 (5 baketon. 1 Rocl1)
= 4F Soireiamnes, 5 (7 Eoleban 1 Bugl 1)
= 4F Colrciames 4 (5 Lekeon 1 Canmectps.1 |
- Oaimeblems, 06 kektan Pormeatend [
=~ Oqimbeme, § 05 ekton ] Parmalent |
= F Palnckdance, ? 06 keleton 1 Fiton |}
= Sctnehianes, 5 £ xleton 1 Plpton |
=i Coimizms, § {7 okton. 1 Pen i}
ARl
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STUDENT GUIDE

| Do it Yourself (8/14)

14. Link the Rod component parameters.
. Activate the rod component and link the rod’s user parameterstothe (¢
skeleton’s corresponding user parameters:
a. Pin_Diameter = [Pin_External_Diameter] of skeleton. || TTTTTT T T oo
b.  Crankshaft_Diameter = [Crankshaft_Diameter] of skeleton.
c. Fixations_Diameter = [Fixations_Diameter] of skeleton.

=%/ plane

=~ yz plane

= o:plans

s=dihExtarnal Paramsters
Plston_Saemal_Diameters20mn
Crankshaft_Dlanster=B5mm
Fbeatlorns_Dlameters?mm

Pararmatern
Ej Meterla=Alumirium

Pin_Dlemstar=20mm="RodExtarnal ParamstersiPiston_Extiernsl_Diamster'
Crankehaft_Dianster=B5mm='Rod\External Paramsters\Crankshaft_Diemater’
Fixetion_Diamsisr=?mm="Rod\Exiemal Parame:srs\Fixstions_D ameter*

?‘g Fsletions [...]
Fom B Pt Bk s
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STUDENT GUIDE
| Do it Yourself (9/14)
\-:
¥
15. Replace geometrical elements.
s Eram e 0o e e N . oo
a. [Pin_Grip_Center] by [Origin] of skeleton. B
b.  [Connector_Thickness1] by 7-i5Exdernal Aeferences || oo mmmmmooe
[Rod_Crankshaft_Lowest Width] of skeleton. ROrgin™ R s e
c. [Connector_Thickness2] by =~ Pod_Crankshaft_Lowsst_wWidth
[Rod_Crankshaft_Highest Width] of skeleton. »-~ Rod_Cranksheft_Highest_ Width = | | """~~~ """ """~
d. [Pin_Grip_Thickness] by .~ Pod_Pin_Connector Wicth = | -
[Rod_Pin_Connector_Width] of skeleton. ¢+" Fixetlon_Certer Pot . (¢
e. [Fixation_Center] by [Fixation_Center_Point] of 7~ Qeometrical Sat.1
skeleton. fEOdgin - T SR | cn s s
?' * Pin_Grip_Canter
f‘u—' Cannector_thickness!
?-a Connector_thickness2
?a Pin_Grip_Thickness
f- * Fixatlone_Canter
?‘/ Line.1
_— Plane.B
?‘ * Point.4
* Point.B
%=, Lina.2
?a Pod_External_Face
&= Rod_|ntermal_Facs
>,
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STUDENT GUIDE
L Do it Yourself (10/14)
b
" -~
16. Link the connector parameters.
. Activate the connector component and o
link the connector's user parameters to < xp plone
the skeleton’s corresponding user ozple
parameters: F??PIW?P
) ) | stsired Poromnghars
a. Fixation_Diameter = ﬁ T
[Fixation_Diameter] of skeleton. Pym’*‘““-:‘”‘“‘"sﬁ““’ ______________
. | T
b. Crankshaft_Diameter = aserizl=aurminiun
[Crankshaft_Diameter] of skeleton. Fieotion_Diomsteia finma CormsetenEdsngl Poromgisisifeotioms_Diameds® | [ -7 77777777777~
= Cronisyelt_DYomator= e ComncoronExtomal ParameiorsiCronkshat_Domsis
;.nFéH'iiI"ISF..: ______________
17. Replace geometrical elements. b e WY T |
. From the geometrical set, replace: ;“*;ff‘;f“"*
| ) - Fioel brholt_Leuest Widile
a. [Fixation_Center] by L Pioel_Cromesbott_bghest_104cih
[Fixation_Center_Point] of skeleton. ﬁ;ﬁ;ﬁlﬁﬂ
b.  [Connector_Thickness1] by - Fheation_Cuntec
[Rod_Crankshaft_Lowest_Width] of R CEpeReL THEAvses |
;:z"llunl:b:{r_Ti‘lchﬂuI
skeleton. B shrsivin
c. [Connector_Thickness2] by
[Rod_Crankshaft_Highest Width]
of the skeleton.
v,
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STUDENT GUIDE
| Doit Yourself (11/14)
b
" -~
18. Link the piston parameters. o rmae
. Activate the piston component and link lmal Paramsters
the piston's user parameters to the - | ~Piston Diameter=g0rrm o~ e
skeleton’s corresponding user : .tr:l.at | @
parameters: ‘ e _ T R | 7
a. Piston_Radius = Piston_Diameter 5 H.::I:::'ﬁd'“"um' Peorfidemel Perameterfibwton_emster 2 ¢ W .
2. . i3 Emno
. g% Edenel Aeferences | TTTTTTEETTETET
19. Replace geometrical elements. QEEFCRWEIEE R I | e
. From the geometrical set, replace: } #@‘:ﬂ:t:ﬂ";:::m
a. [Left_Face_Plane] by [Pin_Width] ! R .
of skeleton. L
b. [Left Inner_Plane] by ¥« Laft_Face_Plane
[Piston_Inner_Face] of skeleton. 1~ Left_Innar_Mane
<7 Baan_Plane
¥~ Top_Mane
: vf- = Oll_Peturn_Canter
f ) &= Oll_Puturn_dsds
v,
215

Copyright DASSAULT SYSTEMES



CATIA V5 Mechanical Design Expert

STUDENT GUIDE
| Do it Yourself (12/14)
\!:-
¥
20. Create a new part.
. Activate the top-level assembly.
. Create a new part named [Pin]. T
. . Skelston Bkeiston 1)
21. Position the pin. Siflaan s s
. Constrain the pin component using the AedPody 4
following coincident constraints. e mecr 1]
. Platon (Maton.1)
a. XY plane of the skeleton with XY o 0 ) B
plane of the Pin. eaPm A
b.  YZ plane of the skeleton with YZ < W e
] e NN 0 0 e
plane of the Pin. -
c. ZX plane of the skeleton with ZX 73 Eniflony
2 == :m
plane of the Pin. 552 Pt i)
. Update the assembly to place the i Colncldence.1 [Fod1,Gheleton.t)
component. 8 Mninnkinnen ? Fkalsion 1,And 1) i :
o Coinckdence.3 Bkeleton.1 Rlod 1) il
i Colnoldence.4 [Ekeleton.1,Canector.”) “
i Colnoldence.B Ekeleton.1,Canector.”) !
& Colnoldence.& [Conneckr. 1 Ekelston.”) "}:
@ Colnoklence.7 (Bkeleton.1 Pion.1) RN
& Coincidence.8 (Mietcn.1,Skalston.1) \
i Colncldence.0 Dhsleion,Mton.{)
¥ Colncldance. 10 [Bhalsien1,FAn1)
¢ Colnoldence.11 (Skalston.1 Fin.1)
i Colnoldence. 12 [Bkelston.1,Fin.1)
=4nploation
>
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STUDENT GUIDE
| Do it Yourself (13/14)
b
" -~
22. Create pin geometry.
. Activate the pin component and create the following
contextual geometry. T T rmm
a. Activate the' pincomponent. 0 Wl e
Create the sketch shown on'the YZ plane. 77 Oon Y 770 MM -
c. Create a formula to control the external radius.
Make the external radius equal to half ofthe ~  peceopumamgdess e f 77T 7T TS T T T T
[Pin_External_Diameter] defined in the skeleton. @~ |/ EF N | W ool
d. Create a pad feature. Create the pad up to the
[Pigeidth] plage> . e |y TTrTTEmETETEs
e. Create two chamfers [Lmm/45deg] on the external % NoIL O/ A1 ¢+ || 7777~
face of the pin.
f. Mirror the pin geometry about the YX plane.
N e
sl
<7 % plena
<7 yz dlane
<7 24 plena
External Marameters
T%Plnmjumﬂ_nlammrﬂ&nm
"'I Rostoro i
Tl ftaFormule. 1: PartBody\Pad. 11Sketch 1¥Radlus. 1\Rad(us='Exterral Paremeters\Piston_Extemal_Slamster' /2 3
{3 PartBody :
) Pec.1
2l Cranfar.1
" (I izer, |
=25, Extarnal Paferances
R e |
v,
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STUDENT GUIDE
| Do it Yourself (14/14)
\-:
¥
23. Edit specifications.
. Now that all the components of the product are linked to the Skeleton [Skaleton 1]
specifications of the skeleton, we can change the general [ Ee & /¢ || ====———————— -
specifications of the product just by editing the skeleton. Ehalaton
a. Activate the skeleton component. S e R -5 s
b. Change the user parametervalues: | Ek—ewpws Al mmmmmmmmm -
a. Piston Diameter = 80mm
b. Pin_External Diameter=18mm | | =53 Puton Diameter=8Oren ™ @ ||
C. Rod_Length=130mm | | I=gilPeton_Esemal Dlemetee=18mm (- || ----------=---
d. Crankshaft_Diameter = 45mm
e. Fixations Diameter=6mm | | "BfCounkehah Dismeter=drm ||
c. Change the value of the offsets for the following | | EFresom UVsmee=sm = || -=-=-=-===--===---
planes:
a. Pin_Width = 32mm
b. Rod_Crankshaft_Highest_Width = 10mm
C. Rod_Crankshaft_Lowest Width = 8mm
24. Update the top-level assembly.
. Activate the top-level assembly and update it. Notice the Flod,_Crankshalt_Highest 'Width
changes made to the skeleton propagate through the entire T &7 OMests1Dmm
assembly. Flod_Crankshalt_Lowesl_Width
) Oest=Bmm
¢ Flod_Main_Ass
® Rod_Crankshalt_Midda_Point
= Flod_Crankshalt_Midda_Plans
= Fisation Cantar_Point
= Fination_Ase
>
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STUDENT GUIDE
LExercise: Skeleton and Design in Context Recap
-
v' Use the skeleton method
v' Design a part in contextusing ¢ WM G s s L e
the skeleton model for external
references 1 /=~ T mr T
v/ Constrain an assemblyusinga | & veessssssm & - Y}V V4Vt
NG EReeET S o000 | | [ —————
Applications
>
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STUDENT GUIDE
L : \v._'
Recap Exercise .
| |
In this exercise, you will open an existing assembly and replace oneofits || "~~~ 7~~~ 77777~
components. To ensure constraint references are not lost, you will publish elements || - =cc -
in the replaced and replacing components. High-level instructions for this exercise || _____
are provided.
By the end of this exercise you will be able to:
= Create published elements by
2] CRIC_ BRANCH_3 (CRIC_BRANCH_3.1)
- Replace Components @] CRIC_BRANCH_1 (CRIC_BRANCH_1.1)
| CRIC_SCREW2 (CRIC_SCREW1.1)
==[_JI Constraints
a¥= Fix 1 (CRIC_FRAME. 1)
& Coincidence.2 (CRIC_BRANCH_3. 1,CRIC_FRAME. 1)
{#7 Surfece contact.3 (CRIC_BRANCH_3.1,CRIC_FRAME. 1)
£2 Angle.4 (CRIC_FRAME. 1,CRIC_BRANCH_3.1)
&% Coincidance.5 (CRIC_BRANCH_3.1,CRIC_BRANCH_1.1)
(£} Surfecs contact8 (CRIC_BRANCH_1.1,CRIC_BRANCH_3.1)
¢ Coincidence.13 (CRIC_BRANCH_1.1,CRIC_SCREW1.1)
{f} Surfacs contect. 14 (CRIC_BRANCH_1.1,CRIC_SCREW1.1)
=Applications
y
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STUDENT GUIDE
L Do it Yourself (1/4)
.
‘- -
1. Open CRIC_SCREW1.CATPart. :
2.  Publish the axis as shown. el — W--"7------
27 CRIC SCREW1
g B S N | R et e e
3. Publish the face as shown. <7 PaptBody
e« Y| r—_——_——_—_—_—_————-
Pad1
crcscrews @GR | eemw MW
P:ypere BRSBTS N e e cpeve s o
o ¥Z plane lBDd}v \
7 2 plane A - [ ||| [
#-{73 PatBody
fuy- Pubicaion. B R N M e et e Lt s
| Ay
¥| Face
Publication 2] x| @ i
Mame | Statusl Element | Remove ]
Az oK CRIC_SCREW1\PartBody'Pad. 14uxs
Face oK CRIC_SCREW1\PatBody\Pad. 2\Face T i
Impot...
Export...
Farameter...
|T0 rename: select the name cell and enter the new name.
' Publish a face, edge. axis, vertex or extremity
[T -
o
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STUDENT GUIDE
L Do it Yourself (2/4)
b
‘_ r
4. Open CRIC_SCREWZ2.CATPart.
5. Publish the axis as shown. - e
_ @CHIC_?CREWZ_ ______________
6. Publish the face as shown.
OE || | s
=
ez |l oo
5)
-~®:r W) TTTTTT/TmT T
e U b R
= & " N | s e e S i e
Publication [7[x] 3 @ 3
N‘.ame Statuz | Element _ Bemove I 3 :
Face O CHIC SCREWPaodAPad 1Fore , 3 Edge/Pad 2/PartBady 3
Options... !
Impot... | i
Expart... i
Farameter... |
IThe ‘Edge’ element can be publizhed.
4 Publish a face, edge. axis, vertex or extremity
-
o
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STUDENT GUIDE
| Do it Yourself (3/4)
_ _ _ ! Constraints creation ——————— | had
7. Click Tools > Options > Mechanical B O use any geometry :
DeS|gn > Assembly DeS|gn Fr‘om the : O.Use published geometry of child comp-o s only |
Constraints tab set the Constraints | ©tkepdishedgcomeyofany 'e_“e_“é 7 D
creation option to Use publishes 0 W e
geometry of any level.
8. Open CricFirstAssembly.CATProduct. b
9. Expand the CRIC_BRANCH1 c-’g;i ------------
component. Notice that two of its e eency T T
elements are already published. SalCRIC BRANCH 1(CAIC ERANCH 1.1)
GHCRC BRANSE 1 s e e
—. Ry planw
. yz plans
—7 <plane
il Pararetoro
#-¢3 PartBody
==Publ c=clons
[Z Reench1_podn
|#| Brenon1_Feos
Corstrairts
plieatiors
>,
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STUDENT GUIDE
L Do it Yourself (4/4)
\!:-
¥
10. Assemble CRIC_SCREW1.CATPart
using the published geometry. orcrmeecme) 00 —~—~—e.
% CRC_BRANCH_3 (CRIC_BRANCH_3.1)
11. Create a coincident constraint i ;{;“;ﬂ-;ﬁ"”“‘”"”—‘ LI+ 25 B R
between the Axis and.the O B traett avs
BRANCH1_AXIS published e e AT . A% A
=S I-‘ﬁ& CHU_BCHZWI (CHIC_BUHREWT,")
elements. tHceme 0 J
=~Pub [catom
| tMu
12. Create a surface contact constraint Iy &%m --------------
between the FACE and the %m- @RCFRMMEN e
f Colncldencs.2 (CRIC_ERANCH_S.1,CRIC_FRAME. 1)
BRANCHl_FACE pUb'lShed i‘]iuﬂnmmmnﬂﬁ(rﬂln_mm_ﬁ',mlr‘,_=FIAMF1)
Angle.4 (CRIC_FRAME 1,CRIC_BPRAN 5 1 T [ o s
elements. & :u;;u:na.u :cnn_emuc-_:J .c:-c':-:_aniNa-u.n
ﬁ‘l Surface contac.8 (CRIC BRANCH 1.°,CRIC 3RANCH 3 1)
‘ <olncidencs. 13 (CRIC_BRANCH_1.1,CRIC_BCREW1.1)
the assembly. P Surtace contac. 14 (CRIC_SPANCH_1.1,CRIC_BCREWN.1)
=Applications
14. R_eplace CRIC_SCREWI1.CATPart & p—
with CRlC_SCREWZCATPART Zhl CRIC_FRAME (CRIC_FRAME.1)
* &l CRIC_BRANCH_3 (CRIC_BRANCH_3.1)
. | CRIC_BRANCH_1 (CRIC_BRANCH_1.1)
15. Update the assembly. Notice the CRIC_SCREW2 (CRIC_SCREW1. 1)
2 Cunstru.lnts
assembl_y constraints are =
automatically replaced because of &7 Coincidanea.2 (CRIC_BRANCH _3.1,CRIC_FRAME.1)
o - Lfﬂ Surface comad.3 (CRIC_BRANCH_3.1,CRIC_FRAME. 1)
the publications. £ Ancle4 (CRIC_ FRAME.1 CRIC_ BRANCH _3.1)
&% Coincidenca.5 (CRIC_BRANCH_3.1,CRIC_BRANCH_1.1)
‘] urfaca Col
16. Save and close the assembly and o o e N e oD
all associated files. @smmammnu 14 (CRIC_BRANCH_1.1,CRIC_SCREW1.1)
>,
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L Exercise: Publication Recap

STUDENT GUIDE

v' Create publications

v" Replace components

£ CRIC,_FRAME (CRIC_FRAME. 1)

] CRIC_BRANCH_S (CRIC_BRANCH_S.1)
Pl CRIC_BRANCH_1 (CRIC_BPANCH_1.1)
| CRIC_SCREWZ (CRIC_SCREW1.1)

=25 Fix. 1 (CRIC_FRAME. 1)

=& Colncidence.2 (CRIC_BRANCH_S.1,CRIC_FRAME. 1)
(£ Burface contact.3 (CRIC_BRANCH_8.1,CRIC_FRAME. 1)
= Angle. 4 (CRIC_FRAME. 1,CRIC_BRANCH_.1)
=& Colncidence.5 (CRIC_BRANCH_S.1,CRIC_BRANCH_1.1)
(£} Burface contact.d (CRIC_BRANCH_1.1,CRIC_BRANCH_8.1)
(@ Coincidence. 13 (CRIC_BRANCH_1.1,CRIC_BCREW1.1)
—&% Surface contact. 14 (CRIC_BRANCH_1.1,CRIC_SCREW1.1)
=Applications
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STUDENT GUIDE

| Case Study: Complex Assembly Design

Recap Exercise

80 min

In this exercise, you will create the case study model. Recall the design intent of
this model:

v/ Component locations must be controlled from a centralized location.
v Support geometry must be defined contextually.

v References must be strictly controlled.

Using the techniques you have learnt in this and previous lessons, create the model
with only high-level instruction.
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STUDENT GUIDE
L Do It Yourself: Skateboard (1/17)
\!:-
¥
You must complete the following tasks: Canstraints creation
EI O Use any geometry
) Use published geometry of child components only
) e N
1. Ensure that the options are set
C 0 r r eCt | y . . Infraskruckure General | Display | Part Document
. Set the Constraint Creation Option to §#1 Product Structure Ertehathebersiias e ey M - ———————— —— ——
EMateriaI syt a Keep link with selected object
Bl Catalog Editar [ create external references as shown elements ~~ + |\ | - _____ _ _ ______
. Set the External References options as 2 proto studo = e
Shown . E;Real T REmELHg it et . | |
0 i Part Infrastructure 4 Publish a face, edge, axis, vertex or extremity
2, CERIE a0 GO LT IS e B E LR L LR
. Namelihelpreduet™ = e e
[Product_for_Support].
3. Insert Skeleton.CATPart.
. This model has been created for you.
Review the created geometry. Notice
i Frockuo_for_Supeart
that the publications have already been @@smmﬁ .
created for you. §~3 Skeloton I}
5 . E=Publoatiors
4. Fix the skeleton model in the assembly. r@,mmm“ 1
5. Insert a new part called [Support]. “ﬁ::
6. Activate the support component. [ £ Pl 1 [Bhaloion.1)
PeCEL: el s
/
J
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STUDENT GUIDE
L Do It Yourself: Skateboard (2/17)
\v.
-
You must complete the following tasks
(continued):
O 4 e
7. Create a new point. 'ﬁ;ﬁ":ﬁ"ﬁ“‘““ ______________
. Create a new point of coordinates 7o
[0,0,0]. i ¢ St N R
. Rename the point to [Support_Origin]. :;:::: ——————————————
8. Publish elements S () 200 Nl | oo
. Publish the [Support_Origin] point. ﬂ:;w“'
«  Publish the XY plane. :%’w"'r:“' ______________
«  Publish the ZX plane. o Lo Y ondE | [
9. Position the support. ‘:m;lmmmu
. Position the support in the product by ¢ Concldence.? (Bupport 1, Skebston 1)
creating the following coincidence L&mmmumu
constraints between the published
elements in the support and those of
the skeleton:
a.  Support_Origin with
Front_Support_Middle_Point.
b. XY plane with Support _Plane,
choose the opposite orientation.
c. ZX plane with ZX plane.
>
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STUDENT GUIDE
| Do it Yourself: Skateboard (3/17)
'.\".
¥
You must complete the following tasks
(continued):
108 Insert abody/ R L N e el T T T
. Insert a new body into the Support o ekew /| TR0 L yype || T T
component, name the body [Base]. @ = lLee 1V 0l o lee ol e
11. Createasketch. 1 11t 1
. Cigate the skeichshownonthe Xy | [ N @ A 7 7 W NG TR
plane. Ensure that all radii are equal. @ e
. Constrain the outside radius shown
to the “first_Hole_Center” point from
the skeleton model.
. You need to create only the top left
guarter of the sketch, and mirror it
twice to create the final sketched
geometry.
12. Create a pad.
. Use the sketch to create a [3mm] pad.
>
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STUDENT GUIDE
L Do It Yourself: Skateboard (4/17)
\!:-
¥
You must complete the following tasks
(continued):
13. Applydraft. | S R W Tt T T T TTTT
. Create a [2deg] draft on the sidesof ~ _——7"%  ~, =4 || ceoemme—— -
the pad. Use the top surface as the
neutral plane. > e (Y || TTmmm T m e
14. Create a[1Imm] edge fillet on the
upper faces@fthepad-—™ | "W 00N TR RS
15. Create a hole
. Create a M6 threaded-hole centered
on the First_Hole Center point of -@wwln
skeleton. 5
= wy plane
7 2 plarm
16. Pattern the hole. Esunn
. Pattern the hole using the 1"‘3:“"""“ eeeeeee
Fixation_Pattern publication from the T e e T )
skeleton to locate the instantiations. =17 Pcations _Patter,, Iskalabon, L aticrs_Patterr)
S B
Fracit
17. Create a chamfer. {Borat.s
) EdgePiet.1
. Create a [Imm/45deg] chamfer on e
the upper edge of the four holes. SiLisarPattom.!
i chenten,t
>
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STUDENT GUIDE
| Do it Yourself: Skateboard (5/17)
b
" -~
You must complete the following tasks
(continued): a
O s T
18. Create a new body 1 ______________
. Create another body in the Support \ (., 1 | TN 1 N
component called [Shock_support]. T% ______________
L
19. Create the sketch. ||!'v
. Creaigithe skeichishownonthe ZX ¢ |+ b |+ b o NP N il TSRS
plane. Il $8090909090900 || oo ____________
. You will need to project from the 5
skeleton model:
a. The Front_Support_Axis
b.  The Front_Shock_ Absorber_axis
c The Front_Shockl_Start_point
d The Front_Axle_Connection_point -
20. Create a pad. @ S
. Create a pad of type Mirrored extent -
dimension. Use a length of [10mm]. /
>
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| Do it Yourself: Skateboard (6/17)

STUDENT GUIDE

You must complete the following tasks
(continued):

21. Apply draft.

a. Add a[3deq] draft to the two sides
of the draft.

b. Use the top planar surface as the
neutral plane.

22. Create a tritangent fillet.
. Create a tritangent fillet as shown.
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L Do It Yourself: Skateboard (7/17)

STUDENT GUIDE

You must complete the following tasks
(continued):

23. Create a new body.

. Create a new body in the Support
component.

24. Create the sketch.
. Create the sketch shown on the ZX
plane.
. Create the sketch such that:
a. The angled line is perpendicular

to the
Front_Shock_Absorber_axis.
b. The vertex of the horizontal line
must be coincident with the
Front_Shockl Start Point.
C. The vertical line must be
coincident with the base edge.

25. Create a pad.

. Create a pad from the sketch or type
Mirrored Extend Dimension and of
length [7mm].
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STUDENT GUIDE

| Do it Yourself: Skateboard (8/17)

You must complete the following tasks
(continued):

26. Add draft.

. Add draft of [3deg] to both sides of
the pad. Use the XY plane as the
neutral plane.

27. Remove the body.

. Remove the new body from the
Shock_Support body.

28. Create fillets.

. Create three [Imm] edge fillets in the
order shown.
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| Do it Yourself: Skateboard (9/17)

STUDENT GUIDE

You must complete the following tasks
(continued):

Sketch Positioning 2x

29. Create a sketch.

. Create a sketch with absolute axis
definition on the ZX plane position the
sketch as shown using the following
references:

a. Origin: Front_Shockl_Start Point
b. V Direction:
Front_Shock_Absorber_Axis.

30. Create a groove feature.

. Create a groove feature using the
sketch.

31. Add a chamfer.

. Add a [0.5mm/45deg] chamfer to the
edges of the groove.

—Sketch Positioning

i Positioned hd

Reference:| 2« plane

[ Crrigin

Type: Projection point -

Reference:| Front_Shock!_start_Point

— Crientation

Type: IParaI\eI ta line 4
ReFarence:I Front_shock_ahsorber ...

() H Direction @ ¥ Direction

[CReverseH = Reve [ swap

@ oK I Qcancall
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STUDENT GUIDE

| Do it Yourself: Skateboard (10/17)

You must complete the following tasks 21
(continued): e
] e e e

—Origin

= rojection pain = e T T T e R T R
32. Create a new body. :’:% Il

. Create a new body in the Support s

Type: Parallel to line b
component called Axle_Support. RFW:[

) HDirection & ¥ Direction

33. Create a shaft. e T -

. Create the sketch shown, - JCaﬂceII ______________

0 Use the following referencesto W | memmm oo
position it:

a. Positioned on the ZX plane
b.  Origin: 0 00 3

Front_Axle_Connection_Point

c. V-direction:
Front_Support_Axis

34. Split the body with the XY plane.
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STUDENT GUIDE
L Do It Yourself: Skateboard (11/17)
.ﬁ/
You must complete the following tasks
(continued):
mE () 2 | || ~T°TTTTTTTTToT
PRI e [ s S N | |
35. Create a hole. - N
. Create a [2mm] hole using Up to Last orn ——— | e || 77T
option, centered on the et __F | B . 00 ||
Front_Axle_Connection_Point and in T
the direction of the e o - A | 0900 [ e
Front_Support_Axis. a0 0000
S ReverseH ' Reversey [ Swap
36. Create a groove. -—
. Create a groove feature using the
sketch shown. Position the same as
the last sketch:
a. Positioned: ZX plane 11T E Grdarleta
b.  Origin: &) EdgePlet.4
Front_Axle_Connection_Point = Groove.
c.  V-Direction: Front_Support_Axis' i chanter 2
: ST fude_Support
0 shate.1
37. Create afillet. 1 Fm'spu.: -
«  Apply a [Imm] edge fillet to the top of i ron2
the shaft. ‘ =1 Grooyei2
& EcoaPlat.8
hbkos T
>
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STUDENT GUIDE
L Do It Yourself: Skateboard (12/17)
'.\".
¥
You must complete the following tasks
(continued):
38. Add the three previously designed = 7Y/ | SO, 000000 | TTTTTmmmm T T
bodies in the PartBody. NSNS ey b o
39. Create anedgefillet. ~  _Rpeo N 'm0
. Create a [Lmm] edge fillet. | creman o N R N T TTETEEETETTT
40. Create an edgefillet. — Jlloege =2 SN Y Yy 0090 || ______________
. Create a [0.7mm] edge fillet.
=;" Fret los_Cercer(..|heletn. 1 Firet_| cle_Canter)
P XAoNS_PALLT, .| Skaetor L IPuations_Patm)
=" Feonk_Support_Ais(. .| Skaleton. 1 1Front_Support_Ads)
=" Monkt_Shock_Asecrber_Audal, . I5keleton, 1 [®ronk_Shosk_ibeorber_fuds)
=" Fonk_Shock]_Start_Poink{. . tSkaleton 11Frank_Shockd,_Start_Poink)
. orint_Avim_"rnrrHery_Fink{. . Mikelabnn, 1 18mnk_Aule_nenertion_Prin)
EPubicadors
E""FM“
>
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STUDENT GUIDE
| Do it Yourself: Skateboard (13/17)
I\‘.-:
_ $hal Sorew (Soraw.2) .
You must complete the following tasks 2 Nut_M8 (Nut_M82)
(continued): 5 W Suwpport {(Support) = | oo
i3 | Support
41. Open ﬂ --------------
' =~Publloations
Skateboard_with_Skeleton.CATProduct. @ SupportOdgh | || -
xyplama = 0 0 = e
42. Insert Support.CATPart. n:planu
. If you did not complete the Support. CATPart |
from the previous steps, insert iioatlons LM coagssanes
Support_Complete.CATPart instead. P
43. Position the support component.
. Use published elements from the support
and the skeleton to constrain the support.
a. Support_Origin with
Front_Support_Middle_Point. by e
b. XY plane with Support_Plane, opposite
direction.
c. ZXplane with ZX plane, same
orientation.
>
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STUDENT GUIDE
L Do It Yourself: Skateboard (14/17)
\v.
-
You must complete the following tasks hy Nut_MRS (Nut_IMR.2Z)
(continued): ] Support (Support.1)
8. Swpport{Swpport2) - || "TTmmmmmmmmmm
ﬁ:—" swppor 0\ _______
44. Validate links. O R . .
. From the support component's @ Support_Origin
contextual menu, click Components > L O ——
Define Contextual links. Ensure all #ocplgpe
links are in connected status and ﬁl Constrainte
validate by selecting OK. plioatlors .
45. Insert a new instance.
. Insert a new instance of the Support
part and position it at the rear of the
skateboard using the following
coincidence constraints:
a. Support_Origin with
Rear_Support_Middle_Point.
b. XY plane with Support_Plane,
opposite direction.
c. ZX plane with ZX plane, opposite
direction.
>
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STUDENT GUIDE
| Do it Yourself: Skateboard (15/17)
\-:
‘ .
You must complete the following tasks ='S§§1mrtamn
(continued): .g',y' piane
- 7yzpane = Teaamamaees /- || TTTTTTTTT=====-
= ox plane
46. Insert screw component. Pillraaons A BB e
. InsertISO_SCREW_M6x10-Z.CATPart. ""?_?P_M ______________
47. Position the screw. Tr§2Add.1
. Position the screw by creating the x @mam
following constraints between the Efg Draft.1 ? --------------
published elements: 1 et L / ______________
a.  Coincidence constraint between the 5 UserPattem. 1 <8
i tAchamferl 020 A E ¢ 00 8 || e
l_r|10|ij.0f the Support.1 and the axis of 2 \
the Screw. - 52add / % ¢
b.  Offset of [-3mm] between
Support_Plane in the skeleton and + &, [50_SCREW_M6x10-Z (ISO_SCREV/_M6110-Z.1)
Mgting__PIane in the screw, opposite * - ISO_SCREW_MGx10-Z (ISO_SCREW_MGx10-Z.2)
GIE tIon. 4] I50_SCREW_MG10-Z (ISO_SCREV/_M6X10-2.5)
48. Instantiate the screw. r' 150_SCREW_MOX1U-Z (150_SCREV/_MOox10-2.4)
O Instantiate the screw by reusing the user _SOIEWMIO-Z (_SCREWJ\'IG:IO-Z.S)
pattern created in Support component ¥ . _SG!EWMIO—Z (_SCREWJ-‘B::IO—Z.G)
during the base conception. T2 150_SCREW_MGx10-Z (ISO_SCREW/_M6x10-2.7)
+ 2,150 SCREW M6x10-Z (ISO SCREV/ M6x10-Z.5)
§_1 Conatralriin
--5}5} Asssmbly feabures
==%73 Reusad User Patbern.1
3 Front_Support / UserPatbem. 1
) ISO_SCREW_MSx10-Z.1
o
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| Do it Yourself: Skateboard (16/17)

STUDENT GUIDE

You must complete the following tasks
(continued):

49. Edit the skeleton.
. Change the coordinates of
First Hole_ Center point to:
a. H=7.5mm.
b. V=20mm.

. Notice that all the points of the fixation
pattern are recalculated accordingly.

50. Edit the skeleton.

. Change the value of
Length_between_Wheel_Axis to
[500mm].

. The wheel axes and fixation center is
moved.

51. Update the assembly.

. Update the assembly and notice the
support geometry has been
recalculated and the screws have
been repositioned.

.= Xy plane

1-@ General_Positionning_Flements
i) Front,_Wheel_System_information
-2} Rear_Wheel_System_iformation
r@ Support_Information
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STUDENT GUIDE
L Do It Yourself: Skateboard (17/17)
-'- -
You must complete the following tasks
(continued):
””” General_Positonning_Flements I
==L Front_Wheel_System_Informeton . " ______
52. Edit the skeleton. T~ Front_Support_Axis
\ @fstart=0mm @~ W e
Change the angle of _ End:mm @
Front_Shook_Absorber_Axis from e e T e I (..o o
[34deq] to [27deq].
53. Edit the skeleton. | %= “Front.Shock Absorber AxB . || 7t mmm T
. Changelthe angleof | | [&¥>@™—mm  ({52) 0 M
Front_Support_axis from [-3deqg] to
[-5deq].
54. Update the assembly.
. Update the assembly and notice
that the support's geometry has
been recalculated again. Notice that
the screws have been repositioned
to meet the new design
requirements.
>
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STUDENT GUIDE
L Case Study: Complex Assembly Design Recap
v' Design in context using the skeleton method
v IRublishigeometry R O i e s o s
v' Position geometry using the skeleton method |} | o _____
¥WPopagate design changes > | 0 Wl s s
>
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STUDENT GUIDE
| Master Project
b3
Lifting Truck ,
e
The lifting truck has double poles with a carriage in which geometriesand ||
positions are guided by skeleton. The two forks are to be added for lifting/ ||
handling material. The forks are to be designed in the context of a skeletonso || -~~~ =--~
that they can be easily modified in future. A pneumatic jack will drivethe || oo
distance between the two forks. You are provided with V4 data of the pneumatic
jack.
By the end of this Project you will be able to:
= Reuse V4 data and manage assembly constraints.
= Modify rigid component into flexible to add mechanical constraints.
= Create knowledge parameters and 3D specifications in skeleton structures, and use
external references.
= Define a skeleton, then design parts in context, and modify parameters to watch
automatic geometry updates.
= Analyze the assembly to check for clearance, and modify geometry by editing skeleton
specifications.
>

Copyright DASSAULT SYSTEMES

245



CATIA V5 Mechanical Design Expert

STUDENT GUIDE
L Master Project: Lifting Truck
.".-'
During this project, you will follow sequential steps from inserting specifications
to mechanical analysis through the design of components in assembly context. || ---==-=-=------
y,
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L Master Project: Overview

STUDENT GUIDE

Carriage_Skeleton with
knowledge and geometric
specifications for faster
design modifications

Jack made in CATIA V4

with mobility and clearance
guided by a skeleton

(Steps 1 & 5)

Double Pole
designed for
elevation

Forks fully designed
with external references
from skeletons

(Steps 2, 3, 4)

Plate with rails to
support forks

Lifting_Truck
main body
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| Master Project : Reuse the Existing V4 Jack

STUDENT GUIDE

Lifting Truck

The objective of this step is to assemble the jack and to define parameters in the
parent skeleton that will control the mobility of the jack. High-level instruction for

30 min

this exercise is provided.

By the end of this step, you will be able to:

Load a V4 model of the jack and save it as CATProduct.

Insert this jack into the correct sub-assembly of Lifting
Truck.

Constrain components of the jack.
Assemble the jack onto the support plate.
Instantiate bolts.

Add geometric specifications driven parameters in the
parent skeleton.

Make the jack flexible.
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L Master Project: Reuse the Existing V4 Jack (1/4)

STUDENT GUIDE

Here is a list of required tasks to guide you:

1. Open the V4 assembly.
e Open Fork_Jack V4 Stepl.session.
e Save it locally. mobility

2. Add assembly constraints. \%

e Add constraints between components but
keep the degrees of freedom appropriate for
the actual mobility of a jack.

* Avoid the Fix Together constraint.

Right Rod group \

Left Rod group

mobility
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L Master Project: Reuse the Existing V4 Jack (2/4)

STUDENT GUIDE

Here is a list of required tasks to guide you
(continued):

3. Open the top-level assembly.
e Open Lifting_Truck_Stepl.CATProduct.
e Save it locally.

4. Insert the jack component.

e Insert Fork_Jack V4 into
Assembled_Carriage sub-assembly.

e Add constraints using planes of
Carriage_Skeleton, and existing holes of
the main plate.

* Instantiate two bolts and constrain them.
Use catalog bolt M8x30 or use the
provided parts.

Main plate
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STUDENT GUIDE
L Master Project: Reuse the Existing V4 Jack (3/4)
b
3
Here is a list of required tasks to guide you
(continued):
5. Add specifications to the parent skeleton | [ei om0 @ W oo Mo o 00000 (|
that will be used to control the mobility of @+ & S0 S @ | o ™o ¢ (|-~
the jack. 1 Wi ey IS o 0
A. Edit Carriage_Skeleton, which is in the
Assembled_Carriage.CATProduct sub- B S T o I M || 77T T T T T
assembly. 0 . AN @000 NS T B || e
B. Add a parameter called
between forks gap. | SN —. o=
C. Add two planes offset from the ZX plane L iti[Cammiage_skeletan
to define the forks’ positions along Y- : ] Paramebers
L= sliding_ralls_helght_gap=490mm=" Exb
E. Eu-bhstithefe nevf\f/ eI:—:‘rT;)entz-d_ Fork_Ralls_height_gap=380mmu=Siiding
. Drive the plane offsets by adding ="
formulas between the parameter and [EJJ Between_Forks_gap=600mm
planes offset values. 1 Geumetncal Set.1
Plane_RIght_Fork_Position
T%OM-BOOmm-BaMun_Fods_gap /2
Plane_Laft_Fork_Position
Offset=300mm=Betwean_Forks_gap /2
>
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L Master Project: Reuse the Existing V4 Jack (4/4)

STUDENT GUIDE

Here is a list of required tasks to guide you (continued):
6.

Constrain the rods of the jack to the parent
skeleton using a flexible sub-assembly.

Edit Assembled_Carriage.CATProduct.
Make V4 _Jack flexible.

Add constraints between the rods’ extremity
axes and the new planes of
Carriage_Skeleton.

Check the assembly by modifying the
parameter.

Edit Carriage_Skeleton.CATPart.

Change the value of between_fork _gap from
600mm to 650mm.

Edit Assembled_Carriage.CATProduct and
update. Both the rods should follow the
modification.

Add range values to the parameter.

Edit Carriage_Skeleton.CATPart.

Add range value to the between_fork_gap
parameter (min = 525mm ; max = 750mm).

Save all.
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STUDENT GUIDE

L Master Project: Reuse the Existing V4 Jack Recap

v' Load a V4 model of the jack and save it as
CATProduct

v Insert this jack into the correct sub-assembly
of Lifting_Trueck | e

Constrain components of the jack B
Assemble the jack onto the support plate | ‘
Instantiate bolts

Add geometric specifications driven
parameters in the parent skeleton

v' Make the jack flexible

ANERNERN |
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Lifting Truck

60 min

The objective of this step is to create a new skeleton to prepare the design of the
forks in the following steps. High-level instructions for this exercise are provided.

By the end of this step, you will be able to:

* Insert a skeleton in a new product in the carriage assembly.
» Constrain the new skeleton to the parent skeleton.

* Import the carriage assembly specifications from its
skeleton into the new skeleton.

» Create knowledge parameters in the new skeleton.

* Add 3D geometry in the new skeleton using knowledge
formulas.
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L Master Project: Preparing for Design in Context (1/8)
\-:
¥
Continue with the models used in step 1. If you
did not complete step 1, use
Lifting_Truck_Step2.CATProduct. Assambled Carlage || T
* o Carrlage_skeleton (Carrlage_skeleton,l) = [ | "7 7T T T T 0T
Here is a list of required tasks to guide you: * 2 | Assambled_Support_Plate (Assembled_Suppor @ | | -----—--———— -~
_ ¥-2p/Cariage_Crate (Carriage Grated) ||
Lo [SEm & I.qu sub-cqmpp TSIl 1‘-‘ 5 Grabe-Plabe_Fixation (Grate-Plate_Fixation.1)
]E)Orrekpsaratlon o IR 2 *‘Q} Grate-Plate_Fxation (Grate-Plate_Fxatlon2) || "~~~ 777
e Load Assembled_Carriage.CATProduct. T:% sibaniih Becballenhne PR
« Insert a new product with a fixed new % Crate-Pate Fation (Grate-Plate Fationd) || ______________
part (the skeleton) as shown in the * ) FORIC_IACK v4_STEPL
Specification tree. + i/ ISO 4014 BOLT M10x45 STEE. GRADE A HEXA
« Publish the XY, YZ, ZX planes of the %~ ISO 4014 BOLT M10x45 STEEL GRADE A HEXA
skeleton. | & J¥Jissembled_Forks (Assembled_Forks.1)
. Save all locally. 78, Forks_Skeleton (Forks_Skeleton.1)
T #~73] Forks_Skeleton
;-Egonmlnu
! allz Ax.1 (Forks_Skeleton, 1)
'ﬁIConstraInts
Applications
>
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Here is a list of required tasks to guide you
(continued):

Before constraints:

2. You need to place the forks skeleton on
the carriage skeleton before using
external references for the design in
context. Constrain the fork skeleton’s
origin with respect to the Top Rail contact
planes.

» Edit Assembled_Carriage.CATProduct.

* Add constraints between the forks
skeleton and Carriage_Skeleton as
shown. The forks skeleton will be
superimposed onto the parent skeleton.

* Save all.
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Here is a list of required tasks to guide you
(continued):

3. Import the external specifications into the
forks skeleton.

e Copy the following specifications of
Carriage_Skeleton:

a. Plane_Right Fork_Position
b. Plane_Left Fork Position
c. Plane_Fork Jack Height Position
d. Fork_Rail_height_gap parameter

* Paste them as result with link into the
forks skeleton.

* Publish these external features in the
forks skeleton.

* Save all.

Extamal References |
g Result of Plane_fork_Jack_height_position(..!..ICarriage_skeleton.1!Plane_fork_Jack_height_pasition)
< Result of Plane_Right_Fork_Poslition(..|..ICamage_skelaton.1iPlane_RIght_Fork_Position) |
7 Result of Plane_Left_Fork_Positon(..|..|Camage_skeleton.1IPlane_Left Fork Position)
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I\‘.-:
¥
To help, here is a list of required tasks (continued):
4. ldentify the parameters that must be inserted in the forks skeleton. || 7
e Study the dimensions of the assembly. All dimensions are innonm. ... || -==-———--—-———--
« Identify the required parameters that you will insert into the forks skeleton. You will createthe [ | ______________
required 3D geometry driven by those parameters.
l?-Fﬂ-“h_'lhiﬁhn&ss ______________
-(—i - ' Mo  |ee=Fork_wiéotn
e 2 0 N T |77 e e e e e e
17
" =1 28=Tark_depth
pedadl A ” 1
semler 111 & T8
1 T@— imported plane
33 for jeck hedght
38 382=rail_haight_gap +2mm
\l
[
Extrenity height = 12.5mm w Fork Depth/2 5!]]5—-?5
I 1150 or i100 = Fork_Lsngth \ﬂ?
>
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\-\'
N
To help, here is a list of required tasks :'-.@Ammbled_hm (Assembled_Forks.1)
(continued): :;-@ Forks_Skeleton (Forks_Skeleton.1)
T Forks_Skeletn . ||
5. Create the parameters in the forks g“p:'m ____________
skeleton. 2: :I::: ——————————————
e Create the following tree structure in the T N N | | L
forks skeleton. T Extemal Parameers
. -@ Fork_Ralls_helght_gap (..|..ICarlage,: . ||
a. External parameters contain the ;-@Parameters
imported parameter from camid s .
Carriage_Skeleton. ::_m::na::m::nm
b. Parameters contain all the Foms]:epth-ZSmm ______________
parameters you have to create.
. Forks_Bottom_Angle_Radlus=50mm
Publish them. -
p T , {5 Right_Fork_Length=1100mm
c. External references contain the Leﬂ:_FoI Length=1150mm
geometric specifications imported _ﬁEI .
from Carriage_Skeleton. .
d. You can create new geometrical _% External Refiarences
sets in order to sort the geometric 1-'_@ - -
specifications you are about to x %g”m-:lpm-'mllﬂ“:""'
create. ) = geam_aeptn_spacificatons
e. Do not forget to publish all the I:% gecris heloni: speciiications
specifications you will create. '} geom_length_specifications
#~Publications
>
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To help, hereis alist of required tasks
(continued):

6. Create the forks skeleton’s 3D geometry.

A. In the geom_depth_specifications
geometric set, create four planes using
the previously given 2D drawing and
depth parameter.

B. In the geom_rails_height_specifications
geometric set, create seven planes using

the previously given 2D drawing and the @

Rail_Height external parameter.

Parts not
created yet.

Fork_Rail_Height + 2mm
+ gap for spacing between

; External Parameters
Fork_Ralls_height_gap (..!../Carage_skeleton.

i bottom rails
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To help, hereis alist of required tasks
(continued):

7. Create the forks skeleton’s 3D geometry
(continued).

C.

In the geom_width_specifications
geometric set, create four planes
using the previously given 2D
drawing, width parameter, and
imported planes.

In the geom_length_specifications
geometric set, create two planes
using the previously given 2D drawing

Fork Width

B N R R

and parameters.

Fork Length

STUDENT GUIDE
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To help, hereis alist of required tasks (continued):

8. Create the forks skeleton’s 3D geometry (continued).
e Upon completion of this step you should get thisresult. | 777" 7=7-=====
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L Master Project: Preparing for Design in Context Recap

v Insert a skeleton in a new product in the
carriage assembly

v' Constrain the new skeleton to the parent
cEEEn g g R B e

v' Import the carriage assembly specifications
from its skeleton into the new skeleton

v' Create knowledge parameters in the new
skeleton

v' Add 3D geometry in the new skeleton using
knowledge formulas
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Lifting Truck ,

)90 | K

The objective of this step is to design the right fork assembly by using
specifications of the forks skeleton created in previous step. High-level
instruction for this exercise is provided. | TTTTToooooooos

By the end of this step, you will be able to:

» Design new parts in the context of the skeleton.
* Insert additional components.
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Continue with the models used in step 2. If you
did not complete step 2, use
Lifting_Truck Step3.CATProduct.

Here is a list of required tasks to guide you:

1. Create a new partin
Assembled Forks.CATProduct.

A. Insert a new CATPart called Right_Fork.
B. Publish its planes.

C. Constrain it onto the forks skeleton to
place it on the right side of fork
assembly.

2. Use the Part Design workbench to design
its shape with respect to the skeleton.
A. Use a rib with two sketches to create the
profile.
B. Add a tritangent fillet and edge fillets.

C. Apply a shell with a parameterized
thickness.
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Here is a list of required tasks to guide you
(continued):

D. Add pockets for placing Fork_Plates and
Fork_Maobile Axis.

E. Remove material to obtain the bottom
slope.

F. Use the Part Design workbench to
design its shape with respect to the

skeleton.

Right_Fork
5] Origin
SV

Oblong hole
10 N centered onto
[<— S Jack_Height
plane \a

o .
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'.\".
¥

Here is a list of required tasks to guide you

(continued):

3. Design the molded hook up part. Assume = oIS @ (. A @4 (| T 7T TTToo
the design will not be associative withthe ~ (»2) [N = | (A @& ______________
product specification, and therefore does
not require any external references. = [ 44| S @000 | 00

. Insert anew CATPartcalled S | e | [ - - - - - ————--
Hook_Up.CATPartin. ... ™S s
Assembled_Forks.CATProduct.

. Publish its planes. =  __an | [ TTT T T T

. Constrain it onto the skeleton to place
it on the right side.

4. Use the Part Design workbench to design
its shape.

A. Create pads.

B. Create drafts and fillets.

C. Create counterbored holes.

D. Create a pocket.

>
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Here is a list of required tasks to guide you
(continued):

4. Use the Part Design workbench to design
its shape (continued).

Tillet (Smm
g 8
draft 57
- fillet (2mmW
al [ g
sg| = -
o a
=
(=]
g
28
17 &4
_!'_ = "
=1
=2 123 I l =
w e | o
Ly
=l
="
e —
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Here is a list of required tasks to guide you
(continued):

5. Design the the fork plate in the context of
the skeleton created in Step 2.
» Insert a new CATPart called
Fork Plate.CATPart in
Assembled_Forks.CATProduct.
* Publish its planes.
» Constrain it onto the skeleton to place it
on the right side.

6. Use the Part Design workbench to design
its shape with respect to the skeleton.
» Create a pad.
e Create holes. The position of the holes

should not follow any parameter as
those in Hook up holes do not.

16 &

18

Fixed|Value

70

©

% Fixad value
: 18

13

a4

g0 = Fork_Width
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Here is a list of required tasks to guide you
(continued):

7. Assemble the remaining components.

A. Insert a screw (M8x25 CHC from
catalog, or use the provided one) and
add constrain it to the existing parts.

. Repeat this for the four screws.

. Load Fork_Mobile_Axis.

. Save it locally.

. Drag and drop it into Assembled_Fork.
. Add constraints with respect to the
skeleton.

.Add two screws.

H. Copy/Paste Fork_Plate, Hook_Up, and
the four screws.

I. Move these components and add
constraints to place them onto the
bottom notch of Right_Fork.

mmoQO W

®

8. Save all.
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L Master Project: Design of Right Fork Assembly Recap
'.\".
¥
v' Design new parts in the context of the
skeleton
v Insert additional components | T
R e
y
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Lifting Truck

45 min

The objective of this step is to design the left fork using the PowerCopy tool
from the right fork. You will then instantiate other components and constrain
them in the assembly. High-level instruction for this exercise is provided.

By the end of this step, you will be able to:

* Insert a new empty part and constrain it onto the skeleton.
» Create the right fork’s geometry PowerCopy.

* Useright fork’s design PowerCopy in this new part by
changing some geometrical references.

* Instantiate all components needed for the assembly.

* Modify Skeleton’s parameters and notice automatic
geometry modifications.
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Continue with the models used in step 3. If you did not
complete step 3, use Lifting_Truck Step4.CATProduct.

Here is a list of required tasks to guide you:

1. Create a new part in Assembled_Forks.
* Insert a new CATPart called Left_Fork.

e Publish its planes and constrain it to the forks skeleton on
the left side.

2. Create a PowerCopy of Right_Fork.

« Edit Right_Fork and PowerCopy all elements of PartBody
(features and sketches) and Relations (formulas).

e Save the PowerCopy in a new local catalog.

3. Use the PowerCopy to design the Left_Fork.

e Edit Left Fork and use the catalog browser to instantiate
the PowerCopy.

e Replace the external references for the width and length
definitions. Select the same specifications for all other
external references from the skeleton.

e Validate. Left_Fork is now created.

4. Save all.
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L Master Project: Design of Left Fork Assembly (2/3)

Here is a list of required tasks to guide you
(continued):

5. Instantiate the elements required for mechanical
assembly. Left_Fork must be exactly like
Right_Fork.

¢ Instantiate the following in
Assembled_Forks.CATProduct:

» 2 Hook Up
e 2 Fork_Plate
e 1 Fork_Mobile_Axis
* 6 Screws
e Add constraints.
e Save all.

e Instantiate the following in
Assembled_Carriage.CATProduct:

e 2 washers (M10), are already existing in the
local files

s 2 nuts (M10)
* Add constraints.
+ Save all.
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Here is a list of required tasks to guide you
(continued):

6. Modify the parameters in the skeleton to
check if the geometry is properly driven by
the wireframe reference elements.

» Note that Fork_Depth must not exceed
Fork_Bottom_Angle Radius.

e Note that Fork_Bottom_Angle_Radius
must not exceed 50mm as bottom rail
position is not dependant of this
parameter.

+ Do not save those last modifications.

T2y Parameters

iS5l Forks_WIdth=200mm -
E]_'—' Forks_Thickness=3mm

—5jl Forks Depth=35mm

~(i5jf Forks_Bottom_Angle_Radlus=50mm
Right_Fork_Length=500mm

Left_Fork_Length=1000mm
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L Master Project: Design of Left Fork Assembly Recap

v' Insert a new empty part and constrain it onto
the skeleton

v' Create the right fork’s geometry PowerCopy

v' Use right fork’s design PowerCopy in this
new part by changing some geometrical Wl ______
references

v Instantiate all components needed for the
assembly

v" Modify Skeleton’s parameters and notice
automatic geometry modifications
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Lifting Truck ﬁf
|
The objective of this step is to make sure that the 10mm clearance between “v4 ||
Jack” and “top rail” is respected. High-level instruction for this exerciseis ||~~~
grokdelzel, 0 R L Bttt
By the end of this step, you will be able to:
* Analyze the clearance between the jack and the fork guide
(i.e., the supporting top rail). ‘
« Perform a modification to the correct skeleton specification
to achieve the clearance. |
» Restart the analysis to check the impact of the design
change.
J
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A\
N
Continue with the models used in Step 4. If you
did not complete Step 4, use
Lifting_Truck_Step5.CATProduct. | TTmmmmmmmm
Here is a list of required tasks to guide you: =
|;ame: vi dack Clerance  |ESSEEEEEEEEEEEES— I T
Type: |Clearance + Cankack + Clash || 1orm Selection 1:[No seleckion
1. Create a clearance analysis in St o sdections r |l e
Assembled_Carriage.CATProduct. b o [
o Create a clearance analysis as shown mLLSSURsy | 4 4@
using Fork_Guide (Fork_Guide.1) and 0 BB B B BB D
FOI‘k_J aCk_V4,CATPrOdUCt ‘ ’§ number of interfererces: 3 (Clashi0, Contact:d, Clearance:3y [+ [ | === ==~
(Fork _Jack V4 STEP1 SESSI iFiIter list: |Alltypes | |[ma iiter on value A statuses =] El@,l
ON) as the selections. List by Canflict | List by Product | Matrix |
e Apply it. You have three results for which Mo. | Product 1 | Praduct 2 | 5. | 1ype | value | status | Comment
distance values are less than the A T G e e
require d clearance. K Fark_Guide (F... Clearance Relevant
+ Select one of them. A new window shows
a 3D preview of concerned sub-elements
of the selections. i
» Select the interference with the lowest @
spacing value. "Pp
« Click OK. The spacing value appears in Hpummmﬂ
the 3D view. The analysis appears in the V4 Jack Clsarance
tree under the Applications branch. % Interferance Results.1
>
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L Master Project: Jack Clearance Check (2/3)
Here is a list of required tasks to guide you
(continued): P —— g . . e
2. Use a sectioningviewtogainabetter | = =@ WS | N BN || -------------
view of the clearance,andofthe |  |'=a w ( \  §&p&ey (4
geometric modification you will make.
e Create a sectioning viewinln ¢ |~ | ==yl || T T
Assembled Carriage.CATProduct. | | ~ & | o seisemf | || mmmmom o
e Cutthe 3D view along sectionview. | | @& O\ / BSSS ||
* Place section view on the gap =
dimension. C D
@
2
s
— 1] ®
|
Definition | Pesitioning | Result | Behavior Definiion | Positianing | Result | Behavior | Defintion | Positioning | Result | Behavior |
Mormal constraink: ) X @ v
) | Und @ nd 8] ; Mame: [Section.1 |
Manual Update W dipdate | L) Section Freeze e T I— I_ _l _l -’_‘%ll il _l
- S ok | &cancel | o @ ok | @ cancel | _— @ ok | @ caneel |
>
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Here is a list of required tasks to guide you
(continued):

3. Modify one specification in the skeleton to
correct the clearance around V4_Jack.

e In Assembled_Carriage.CATProduct, edit
Carriage_Skeleton and increase the offset
value of Plane_fork_Jack_height_position by
10mm.

e Update the assembly.

* Notice that the following elements have been
automatically modified.

* Fork support plate

¢ Right fork & left fork

» Jack height position

» Bolts constrained with those elements
e The section view is also updated

« Edit the clearance analysis to re-apply with
the same parameters. No interference must
be detected now. You can use a Distance &
Band Analysis to measure the new distance.

4. Save All

AHEREN

0]
i

Hao e

it et [ bses =)o Pt n vt

it by Confict || st by roduct | M |

Mo, [ roduct |

| Product 2

| T

[vohe [Sohe | Comment
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L Master Project: Jack Clearance Check Recap

v' Analyze the clearance between the jack and
the fork guide (i.e., the supporting top rail)
v' Perform a modification to the correct | T

skeleton specification to achieve the
clearance

v' Restart the analysis to check the impact of
theldesignichz UMM R = s ) e
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L Shortcuts
¢
-
F1 Link to on-line documentation Ctrl + several selections Multiple selection
Shift F1 ~ Contextual help for an icon Shift + 2 selections Selection of all elements || ~-======-=----
Shift F2  Overview of the specification tree between and including the 2 [l ~=~=—===—=====
F3 Hide/Show the specification tree selected elements || """ 7T T oo
Ctrl + Tab Change CATIA V5 window Alt F8 M ACHOS N R | & i B s o
CtrI N New file Alt F11 Visual Basic editor || T T T 7
Ctrl O Open file Alt + Enter Propertes ||
Ctrl S Save file Alt + MB1 Pre-selection Navigator ||
Ctrl P Print Ctrl F11 Pre-selection Navigator
Ctrl z Undo Up/Down or Left/Right arrow  Pre-selection Navigator
Ctrl'Y Redo Shift + MB2 Local zoom and change of
Ctrl C Copy viewpoint
Ctrl VvV Paste Shift + manipulation with Displacement respecting
Ctrl X Cut compass constraints
Ctrl U Update
Ctrl F Find
>
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Activate: Itis an operation of making a
component active by double-clicking on it.

Add: It is a Boolean operation in which features
in another body are added to the current body.

Affected Part: This is a part which is affected by
the Boolean operation and will undergo change in
its geometry as a result of this operation.

Affinity: It is an operation in which an element is
transformed by applying X, Y, Z affinity ratios with
respect to a reference axis system.

Assemble: It is a Boolean operation in which a
union will be performed between the two bodies.

Assembly feature: It is a feature created by

assembly Boolean operations (split, hole, pocket).

Associativity: It is a term which represents
interdependent relationships between entities.

Bill of material: Itis a list of data about the
components contained in the active component.

Boolean operation: Itis an operation in which two
or more bodies are added, removed, split, trimmed.

Cache: It is an option by which you can enable the

visualization mode wherein light CGR models will be

loaded while opening the assembly in CATIA.

Center Curve: It is a tangency continuous curve
along which a rib or a slot feature is computed.

CGR: Itis a CATIA Graphical Representation (CGR)

file type.

Child feature: It is a feature originating from an
original feature (parent feature).

Closing Points: It is the end point of the profile
Component.

Concurrent engineering: It is a practice in which
the design of various parts in an assembly is done
concurrently by various designers and final
assembly is created after integrating these parts.

STUDENT GUIDE

Copyright DASSAULT SYSTEMES

283



CATIA V5 Mechanical Design Expert

STUDENT GUIDE
L Glossary
\!:-
It is a set of geometric It is a feature provided with a face with an .
elements used in the sketch profile as construction  angle and a pulling direction.
elements and are useful in constraining / creating W
main sketch profile. It is a part whose value is determined
by an external parameter and is driven by this || --====--—==--~-
It is an option in Multi-section Solid SuEmElEEEER U
definition. The coupling decides the shape of the
multi-section solid computed between the two Itis a property whose valueis || ===~~~ ==~7==="
sections. determined by an external parameter and is driven | | - __________
by this external parameter.
INENNCIRNERIISICUMERIT——— N | TS
feature active. It is a state where the assembly @ || ====-=cccecce-u
parts are in an exploded condition.
It is a numerical value
indicating the number of ways a part can move in It is an operation in which an element
the 3D space. is extended a specified amount while respecting
tangency or curvature conditions. Typically a
It is a mode in which the geometrical surface boundary can be selected for in order to
representations of the assembly and its parts are extrapolate the surface a specified length.
loaded and accessible for review and modification.
It is a surface created by extruding a
It is a table containing various 2D/3D Profile within the defined extrusion limits.
configurations of design created by a specifying a
set of parameters for each design.
It is an abbreviation for Digital Mock-Up.
>
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\!:-
It is a component of a part. It is an operation in which the document -
(CATPart, CATProduct, XLS) is loaded in CATIA.
It is a curved surface of a constant or variable .}
radius that is tangent to and joins two surfaces. It is an approach where the
Together these three surfaces form either an inner  design of a complex part is split into separate bodies || "~~~ """~~~ 777~
or outer corner. and then the final geometry is obtained by || oo ____
performing Boolean operations on the bodies.
It is a process of repairing smallgaps | 0T
between two adjacent surfaces. It is a link referring to another Wl cocaecpsas e
part.
It is a design approach where b
Wireframe and Surface Geometry and Part Design Itis a surface thatis = = [l #ssssmssamsxnss
features can be created in the same body. obtained by sweeping two or more planar section
curves along a spine, which may be automatically
It is a file format named for Initial Graphics computed or user-defined.
Exchange Specifications.
It is a solid created by
It is an operation of creating a new computing a solid through the profiles in multiple
instance of a component or its features from same planes.
or different documents.
It is a term which represents no
It is a wireframe or surface created by joining  interdependent relationship between entities.
adjacent wireframe or surface elements.
It is a surface that is obtained by
offsetting an existing surface a specified distance.
>
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\v.
It is a feature which is hierarchically It is a process of reviewing the design of the -
higher in the order of relationships with other model feature by feature.
EEUEEL e ——
It is an operation in which the

It is a default body created in a CATPart assembly is loaded in CATIAinstages. || —===========--
Power copyis a feature created in a part which
contains input parameters and features which can It is a part which contains the wireframe
be duplicated in another part quickly. geometry, specifying the design of the assembly. || ~===~~=~~===~~

It is a geometry which is It is a set of geometric elements/profile
exposed and available to external users for created in the Sketcher workbench. | [ "7
selection during contextual design or applying | e -
constraints in an assembly. It is a solid created by intersection
of two or more extruded profiles.
It is the neutral line from which the
draft faces will be generated in case of Reflect line It is a curve which normal planes are used to
drafts. position a profile when creating a surface (lofted or
swept surface for example). The profile does not
It is a term which describes the necessarily intersect with this spine.
geometrical shape of the part.
It is a feature created by cutting existing
It is a surface of revolution created by elements with other geometric elements (planes,
revolving a planar profile about an axis. surfaces, etc.).
It is an operation in which an element is
rotated by a specified angle about the given axis.
>
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It is a surface obtained by
sweeping a profile in planes normal to a spine curve
while taking other user-defined parameters (such as
guide curves and reference elements) into account.

It is an operation in which an element is
transformed by means of a mirror symmetry with
respect to a reference plane, line or point.

It is an operation of updating the link /
assembly /document so that design changes done
in parent document are propagated.

It is an operation in which an element is
displaced along the specified direction by a specified
distance.

It is a an operation in which wireframe or
surface are cut mutually.

Itis a CATIA V4 model.

It is a point where more three or more
edges meet.

It is a mode in which the
lighter CGR models are loaded in CATIA for
visualization purpose. The design features of the
parts are not seen in this mode.

It is a file format named Virtual Reality
Modeling Language.

It is and element such as a
point, line or curve that can be used to represent the
outline of a 3D object.

STUDENT GUIDE
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User Companion
CATIA | ENOVIA | DELMIA | SIMULIA | 3DVIA

Your everyday companion!

Companion is an essential tool which allows you to continuously enhance your skills and optimize your performance with
Dassault Systemes products — right at your desk! The Companion includes theory, demonstrations, exercises, and methodology
recommendations that enable you to learn proven ways to perform your daily tasks. Every release the Companion is updated by

Dassault Systemes experts to ensure that your knowledge remains current.
For more details please visit www.3ds.com/education/

:\
“)

_:(

|

Show them what you know!

Get Certified!

Research shows, and industry experts agree, that an IT certification increases your credibility in the Information Technology
workplace. It provides tangible evidence to show that you have the proficiency to provide a higher level of support to your
employer. Are you ready to get certified and affirm the knowledge, skills, and experience you possess and gain a worldwide
recognized credential leading to success?

For complete details please visit http://www.pearsonvue.com/dassaultsystemes/
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