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CATIA-5 PART-A

3D CAD, Parts, Assemblies and Drawings
John Andrew, P.E.

SOME OF THE 20,000+ COMPANIES USING CATIA

Boeing, Air Bus, KelseyHayes, Lear Jet, Northrop Grumman

BMW, Daimler Chrysler, Volvo, Toyota, Ford, Honda Hyundai
Ferrari, Lockheed Martin, Porsche, Fiat Peugeot, Mercedes-Benz
Freightliner, Allied Signal, Volkswagen, Pratt Whitney, United Airlines
Black and Decker, Goodyear

* 52% of all the cars built in 2000 were designed with CATIA. More than all other CAD design
engineering products combined together.

» 14 out of the Top 20 automotive manufacturers use CATIA as their core design system.

» CATIA 3D product development is now used by 22 of the top 30 global automotive
manufacturers and is the de facto global standard in automotive manufacturing.

» 87% of civilian/ commercial airplane designers use CATIA.
* 79% of helicopter designers use CATIA, and 50% of military airplane designers use CATIA.

* 76% of the world's aircraft designers use CATIA - clearly CATIA is the world standard for
aircraft design.

SUMMARY

AUTOMOBILES

Catia CAD software dominates in automobile and truck design worldwide.
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Boeing and most of the world’s aircraft are Catia designed. Image at: www.nextcraft.com
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Website for above image: elysiuminc.com Website for above image: dezignstuff.com.

MOLDS AND FINITE ELEMENT ANALYSIS
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Website for above image: allpar.com

PRODUCT DESIGN MANAGEMENT
» CATIA is the world’s leading solution for product design management excellence.
» It addresses all manufacturing organizations, from OEMs through their supply chains, to
small independent producers.
» Delivering: process, automation techniques and industry-specific Product Lifecycle
Management PLM services.

CNC MACHINING
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Website for above image: www.deskeng.com
ERGONOMICS

http://www.3ds.com/products/delmia/solutions/human-modeling/#vid3

“As a leading Digital Human Modeling solution provider for over 20 years, Dassault Systemes Virtual
Ergonomic Solutions team has developed and implemented dedicated solutions that are based on the
industries’ best practices and standards. Built on a lifelike human manikin model, our solutions
empower our customers with the capability of evaluating Ergonomics and Human Factors at all levels
of Product Lifecycle Management (PLM): Virtual Design, Manufacturing & Maintainability.”

CATIA ROBOT SIMULATION
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http://www.youtube.com/watch?v=qdHdZHSsS 0
A GROUP OF CATIA ROBOT VIDEOS
http://www.youtube.com/watch?v=UkaNe6r15q8&NR=1

Free Catia Roboaotics literature: http://www.pdftop.com/ebook/catia+robotic+arm/

1- CATIA SKETCH WORKBENCH
All 3D solid parts begin with a sketch in the “Sketcher Workbench”.

START A CATIA SKETCH

!@ Assermnbly Design Stat  File  Edit  View  Inset  Tools
bﬁ Drafting
@ : New Part
Part Design
p":"_' Piping Design Enter part namei al
1 S Enable hybrid design
%.— Plant Layout _
T [] Create a geometrical set
I% Sheet Metal Design ] Create an ordered geometrical set
Sketcher

w Structure Design [ Do not show this dialog at startup

’é}—; i e o @ ok | @ Concel U
%3' Wireframe and Surface Design - .

Open Catia and pick: Start >> Part Design >> Edit “Part1” >> SKETCH-1.

©2011 John Andrew
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New Part |£,|

-‘a‘ﬁ SKETCH-1

Enter part name SKETCH-1
 Enable hybrid design

[] Create a geometrical set
[] Create an ordered geometrical set F vz F"-ﬂ ne

[] De not show this dialog at startup =i [:3I|EIHE'

REey g | -5} PartBody

Always pick or drag with the left mouse pointer unless stated otherwise.

Window  Help
f(;g Formula...
Image 3
— : Pick drop down menu: Tools >> Options.
Utility..

Customize...
Visualization Filters...
Standards...

Conferencing L

(&, Sketch Analysis

©2011 John Andrew
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Pick the “xy plane” in the Tree with the left mouse pointer.  Pick “Sketch” tool.
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Machining
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Knowledge | Scale :

Units

Units I Knowledge Environment ] Report Generation j\' <!;

www.PDHonline.org

Magnitudes i Units

l Symbols

Length
Angle
Time
Mass
Yolume
Density

Length

Degree
Second
Kilogram

Millimeter

Cubic millimeter
Kilogram per m3

mm
deg

H

kg
mm3
kg_m3

B
B

[ Millimeter (mm)

Dimensions display
[ Display trailing zeros
Exponential notation for values gre
Exponential notation for values loy
i— Display for the magnitude Lengt
|'S Same display for read/write nu
iDecimaI places for read/write nur

|Decimal places for read-only num|
|

Millirmeter {mm)

Meter (m)

Centimeter (cm)
Kiloreter (km)

Inch {in)

Foot (ft)

Feet Inch, Fraction/64 ()
Feet Inch,Fraction/16 ()
Feet, Inch, Decirmal ()
Micrometer (micron)
Yard (yard)

Mile (mile)

Pick: Parameters and Measure >> Inch (in) >> OK.

Compass

Pick the “Sketch” tool.

©2011 John Andrew

@ ok | @ cancel]

Pick the “Rectangle” tool >> Pick the Origin.
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Rectangle Constraint

Drag the mouse pointer from 1 to 2 >> pick point 2.

Sketch tools TN il

Geometrical Constraints

Note that if the “Geometrical Constraints” tool is orange the: Horizontal (H) and Vertical (V) are
added by Catia. If this tool is blue it is not active.

Double-click on the “Constraint” tool >> Pick the top of the rectangle > Place the 3.736 inch
dimension.

Pick the right side of the rectangle >> Place the 1.952 inch dimension.
Your dimensions may be different.

The next step is to edit the two dimensional constraints.

it Definrtion

I Valuej3-?35iﬂ @ [] Reference I Valuei-‘-iil"l @ [] Reference

i 2 i 2

More= = I More= = I

. @ ok | @ cancell : @ ok | @ cancell

Double-click on the 3.736 dimension and the “Constraint Definition” box will open.

Edit the 3.736 dimension to 4 >> OK.

©2011 John Andrew Page 9 of 91
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Edit the 1.952 to 2 by the same method. On the “Profile” toolbar pick the Axis tool.

Mirror

Pick the “Mirror” tool. Pick point A and drag to B >> Pick the Axis >> Mirror is complete.

DELETE SKETCH
Pick point C and drag to D >>
Delete Key >> Sketch left is erased.

“Profile” tool below

SKETCH WITH PROFILE TOOL

©2011 John Andrew Page 10 of 91
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_-;ﬁ SKETCH-1

M y7 Dlane
A 7 plane
_%} PartBody

Pick the “xy plane” in the Tree with the left mouse pointer. Pick “Sketch” tool >>
Pick the “Profile” tool above >>

Pick-1 when on Origin line >> Release mouse button >> Pick-2 >> Release
mouse button >> Pick-3 >> Hold mouse button >> Move mouse pointer to 4 >>

Automatic
Consftraint

Padl aERe:

Continue moving mouse pointer to 5 >> Obtain the “Automatic Constraint” line
Release mouse button >> Pick-1.

©2011 John Andrew Page 11 of 91
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Un-constrained profile is red. Fully constrained profile is green.

The 2 inch dimension is necessary. The Sketch must be constrained to the Origin.
SAVING THE SKETCH

ALL CATIA CAD FILES SHOULD BE IN ONE FOLDER

EACH CATIA PROJECT CAD FILES CAN BE IN A SUB-FOLDER

Savein: [ [, MY NAMECATIACAD FILES x| e®mcE-
R Name = Date modified Type Size
s This fold
iyt is folder is empty.
Deskiop
i
I
John Andrew
LY
Computer
‘l
.
Network
il m | 3
File name |SKETCH WITH PROFILE-1 CATPat | Save
Save as type ]CATFart 1| Cancsl
[~ Saveas new document

—_
1. Create a folder in the: X drive >>Y folder >> Z sub-folder >> TITLE.CATPart
PADDING THE SKETCH

Pocket

©2011 John Andrew Page 12 of 91
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Exit the “Sketch Workbench” >> Pick the above sketch >> Pick the “Pad” tool.

—Eirst Limit —————————————
|

Type: Dirnensicn
| | - = part1
iLength: 0.5in

:Limit: Mo selection F Xy F:ZI|-HT"IE'
X .F.’"ro:lgill-é:-'.’gl.:rface - :
Selection: Sketch.2
] Thick

i Eetierse Side I

[ Mirrered extent

M y7 nlane

4 7 plane

Reverse Direction I

Mores = l

@ 0K l - Cancell Preview I

Specification Tree

In the “Pad Definition” box >> Length >> 0.5in >> Preview.

Pad.2 has been added to the Specification Tree.

The Pad preview is shown above.

File >> Save as >> Browse >> My CAT Folder >> My Initials-PAD-1.

©2011 John Andrew
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Pick-1 pad top surface >> Pick-2 Sketch tool.

Yy T

i

Rectangle

Hexagon

Pick the Drop-down menu under the Rectangle tool >> Pick Hexagon.

Place the hexagon shown above at 2in from the origin and 1.5in across flats.

Exit Workbench
Exit the Sketch Workbench.

©2011 John Andrew Page 14 of 91
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i

Pocket

Pick the hexagon sketch >> Pick the “Pocket” tool >>

—First Limit ————————

Type: IUptDIastﬂ— :J:

|
Limit: | Mo selection

— Profiléfﬂurface -
Selection: Sketch.3

O] Thick
; Reverse Side
[ hirrored extent

Reverse Direction I

More= = l

& 0K l - Cancell Preview l

First Limit >> Type: >> Up to last >> OK.  The hexagon pocket is shown above.

©2011 John Andrew Page 15 of 91
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Pocket.1 has been added to the Specification Tree.
Double click on the xy plane >> hold the Shift key >> pick the zx plane.

All three planes are selected as above >> Pick the “Hide / Show” tool.

The reference planes in the pad are hidden as shown above.

Plane Definition

f Plane type: iO’FFset from plane
Reference: Pocket1\Face

Offset: Zin

Reverse Direction I

[] Repeat object after OK

@ ok | @ Cancel | |

Pick-1 >> “Plane” tool >> Offset: >> 2in >> OK.

©2011 John Andrew
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Pick-1 >> Sketch >>

Isometric View >>

Sketch in 3D View Project 3D Elemets

Sketch plane in 3D view >> Project 3D Elements >>

©2011 John Andrew

www.PDHonline.org
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Xy plane

yZ plane

ZX plane

Pad the sketch >>

— Frst Limit ——

Type: ]Dimensinn
?Leng‘th: 1.5in

ileit: Mo selection
— Profilef5Surface

| Selection: Sketch.7

O Thick

[] Mirrered extent

Reverse Direction l

More> > I

& Cancel l e

PLUG length >> 3in >> OK.

©2011 John Andrew Page 18 of 91
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File >> Save As >> PAD & PLUG, one part needing to be split into two parts.

Pick top of compass >> tilt compass.

File >> Save As >> PLUG.

©2011 John Andrew Page 19 of 91
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Splitting Element: Pad.3\Face.2

@ 0K | @ cancel

File >> Open >> PAD & PLUG

Split >> Pick “Split Surface” >> Pick Arrow to change included area >> OK.

File >> Save As... >> PAD

2. PART DESIGN WORKBENCH
All 3D solid “Parts” begin with a sketch in the “Sketcher Workbench”.

BASE BRACKET EXAMPLE

Objective: Create the part above named “BASE-M101".

©2011 John Andrew Page 20 of 91
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OPEN CATIA

Took it B Window W i

D=Rs Ba-  ® 62 BA0Y wHEBA] 2.

1 element selected I_-

TO CUSTOMIZE THE CATIA ASSEMBLY DESIGN AREA

A. CHANGE BACKGROUND COLOR

.:.r Dotions Tree Manipulation ] Mavigation 1 Performances . Visualization ]
¥l Geneal Colors ——White background selected
Iﬁ]]l J Id Graduated color background
Background _... — Preview
O L i ||
B0 com jatljmw Selected elements ] ﬁ _:j !
Wi 2arameters axd W seected ecpes — | p=

Tools >> Options >> Display >> Visualization >> Background >> White or other color.

B. RESTORE ALL TOOLBARS IN A WORKBENCH

©2011 John Andrew Page 21 of 91
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Start Menu I User Workbenches | 1 Commands I Options ]
Toolbars
" Measure New... {
Workbench (
" Move Graphic Properties Rename. ..
Knowledge |
Penetration Management Tools View T —
| 3Dx Device - S—
j[;; Product Structure Tools Warkbenches = Restore all contents. ., I
Tools Palette =
Reconcile ErrorLog s Restore posiion |
:’“’ Rend EnoviaVPM
| ender
-] ENOVIA V5 Add commands... |
| PC5 Statistics
[ +” Scenes EnovialCA Remaove commands... |
| B Mobile Session
{ ::_ Select Instant Collaboration
| : Annotations
i SFFECE Analy:ls annly material Y
j v Update ?Use this page to add or delete a toolbar to the current workbench.
licer Selechon Eiltes The Commands page allows drag&drop to add/remove commands.,
Customize... ‘_
Close I
Message Log

List of toolbars opens above left.

Click on toolbars one by one to restore or

P w DD P

Click on “Customize” at the bottom of the list and select:
Restore all contents... >> Restore position

under the Toolbars tab in the Customize box above right.

Right click on the toolbar on right side of the Catia display.

5. If shafts or holes are not smooth round click: Tools >> Options >> Display >> Performance >>
3D Accuracy >> Fixed >> 0.01 >> 2D Accuracy >> Fixed >> 0.01 >> OK

Parts may be created and assembled in the “Product Workbench” shown above.

C. CUSTOMIZE THE START MENU

©2011 John Andrew
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Start Menu I User Workbenches I Toolbars I Commands I Options |

Available Favarites

2D Layout for 3D Design
Advanced Machining
Advanced Meshing Tools
Assemnbly Design

Catalog Editor
CATAmtBasicSurfaceWks
CATIA V4, V3, V2

Circuit Board Design
Compartment and Access

Assembly Design Selected

Drafting
Part Design start menu

Piping Design Workbenches
Plant Layout

Sheet Metal Design

Sketcher

Structure Design

Weld Design

Wireframe and Surface Design

Conduit Design
Core & Cavity Design

Digitized Shape Editor
1 |

Accelerator;
Gt l l

?Use this page to make up a list of your favorite workbenches,
These workbenches are shown at the top of the Start Menu.

SHTE

[ Welcome to CATIA V5

www.PDHonline.org

Assembly Desi

5

frw

Piping Design

#:

Plant Layout

4

Sketcher

Wireframe and Surface Design

Structure Design ~ Weld Design

[] Do not show this dialog at startup

1. Right click on the toolbar on right side of the Catia display.
2. Click on “Customize” at the bottom of the list and select;
Start Menu > Click on an item in the left side >> Right arrow to move the item to the right side.
3. Ten Catia “Workbenches” have been added to the “Welcome to CATIA V5" box above right.
D. CHANGE UNITS OF LENGTH
=)
| )
7 Optians Knowledge ; Scale i Units I Knowledge Environment | Report Generation i\) LL’_
o=l General Units
EﬂDlsnlay Magnitudes ni: ':|
D Campatibility Em i
BE i S o
Devices and Yirtual Re Velume Cubic meter m3
Density Kilogram per m3 kg_m3 -
v‘.Infrastru:ture ]Length |Mwllimeter (mm) :J

b- © Mechanical Design Millimeter (mm)
Meter {m)
Centimeter (cm)

Kilometer (km)

Dimensions display

b= Shape ] Display trailing zeros

Exponential netation for values gr

Analysis & Simulation

Exponential notation for values lov oot (f)

AEC Plant

i - Display for the magnitude Lengt Feet.Inch,Fraction/54 ()

= = > Feet Inch,Fraction/16 ()

b= Machining = Sramedlsprayforreadfwntenu Feet, Inch, Decimal )
' Digital Mackup }Declmal places for read/write nur Micrometer (micron)

Yard (yard)
Mile (mile)

\Decimal places for read-enly num|
Equipment & Systems !

bl

Digital Process for Manul

w Marhinina Simulatinn

2

Select drop-down menu:

Tools >> Options >> Parameters & Measure >> Units >>
Select Inches or Millimeters, as shown above.

E. CHANGE AUTOMATIC BACKUP INTERVALS

@ 0K | -.‘l(:ance;|

Automatic save is obtained at: Tools >> Options >> Automatic backup every >> 10 minutes.

©2011 John Andrew
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START A NEW PART
Create a new component of one assembly or a new part that may be inserted into any assembly.

Eile Edit View Insert Tools Window Help

ifrstructure - I

®-Mechanical Design E};-Eart Design

8§ Shape b @ Ascembly Design
. Analysis & Simulation 4 '-%% Sketcher
AEC Plant 4 !*pg Product Functional Telerancing & Annotation
Machining ié:‘ﬂerd Design

'Qigital Meckup

Equipment 8 Systems

g Meld Tooling Design

: w Structure Design

Digital Process for Manufacturing | I"f‘ 2D Layout for 3D Design
Machining Simulation H% Drafting
Ergonemics Design & Analysis : Core & Cavity Design
_ Knowledgeware P !% Healing Assistant
| el

Select: Start >> Mechanical Design >> Part Design

Mew Part ﬁ

Enter part name
& Enable hybrid design
[ Create a geometrical set

Enter part name i BASE-M101
& Enable hybrid design
[ Create a geometrical set

[ Create an ordered geometrical set [] Create an ordered geometrical set

[ Do not show this dialog at startup [ Do not show this dialog at startup

@ 0K l ﬂCanceil

@ 0K l ﬂCanceil

[ |
- = d
Edit “Partl” above to BASE-M101

. “BASE-M101" has been entered .

‘ FLATE-M101

If the part name is not changed
Catia will provide the name “Part1”.
A y7 plane The part name can be changed
later as shown below.

& 7x plane

©2011 John Andrew Page 24 of 91
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‘ Productl

2

L

=598 Partl (Part1.1)

F 3
) stat  File  Edit  View

I

A y7 plane

& 7y plane

ﬁ PartBod I
Sketch

Applications tool

' '_ﬂ;ﬂ Partl (Part1.1)

Applications

Pick the “+” sign to expand the “Specification Tree”
Pick one of the 3 planes to make a sketch on.
Pick the “Sketch” tool icon >>“xy” plane in this example.

A two dimensional sketch of one face of the proposed part
will be created on the chosen xy plane above.

Center graph
Reframe On

Hide/Show

B Properties Alt+Enter

| Define In Work Object
e

To chang"e the Part name at any time, right click on the title at the top of the specification tree >>
Click on “Properties” >>

-
Properties

Current selection : 1 Partl _.i]

Mechanical I Mass I Graphic | Product Color Management ]

— Product -
Part Number |partl «f— PLATE-M101
éﬂevision ]

>> Select top tab “Product” >> edit Part Number >> PLATE-M101.

SKETCH A RECTANGLE

©2011 John Andrew Page 25 of 91
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-a‘ﬁ PLATE-M101

Ay nlane
4F vz nlane
A& 7x plane
PartBody
. -__? |
' '—L Absolutesxs
.-‘L-— u—|!. Geometry

L

" Constraints

1- Rectangle
Select 1-Rectangle on the “Profile” toolbar. The “Specification Tree” above lists
Move the mouse pointer until the “On Target” all part construction elements.

symbol appears.

3

Vertical |
Constraint |

Horizontal Constraint

Edit Muti-Constraint

Animate Constraint

Fix Together
Constraint

Constrints Defined in Dialog Box

Create the above rectangle by dragging the mouse pointer from point 2 to 3.

©2011 John Andrew Page 26 of 91
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AUTOMATIC CONSTRAINTS:
H (horizontal) and V (vertical) are created by Catia.
ADD DIMENSIONS

Double-click "Constraint” to repeat command

Double-click the “Constraint” icon to dimension objects.
Pick the bottom horizontal line and place its dimension below.

Pick the right vertical line and place its dimension to the right.

EDIT DIMENSIONS: Double-click
the horizontal dimension (3.882
inches left).

Type 4 in the Constraint Definition
“Value” box as shown left.

Double-click to edit

A=)

‘u’alue13.382in % [] Reference

Edit here : More>> |

@ ok | @ cancel

©2011 John Andrew Page 27 of 91
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Constraint Deﬁnc'::

Value din @ [] Reference

[ 8
More> > I

@ ok | @ cancell

The 3.882 inch dimension has been changed by typing, “4” >> OK.

Sketcher
Y Exit

Compass

Double-click the vertical 1.534 dimension and change it to 3 inches.

Pick the “Exit” icon to leave the “Sketcher Workbench”.

ENTER THE 3 DIMENSIONAL ZONE

= Removed
) 90 [ [EM— Multi-Sections Solid

Multi-Sections Solid

With the mouse pointer select “Pad” on the “Sketch-Based Features” toolbar above.

Each icon on the “Sketch-Based Features” toolbar represents its function.

©2011 John Andrew Page 28 of 91
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[Type: Dimension
iLength: 0.5in

| ' -
|Lrrruts Mo selection

-%ﬁ PLATE-M101

Ay plane

— Profile/Surface
| Selection: Sketch.l
|

iD Thick

| (Rewetseside l

[] Mirrored extent

Reverse Direction l

@ oKk | @ cancel |

A vz nlane

A 7 plane

Maore= » I

Preview l

Pick Pad.1 in specification tree. Select: Hole >> Pick hole location

©2011 John Andrew

www.PDHonline.org
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Hole Definition

Extensicn ] Type I Thread Definiticn ]

]Uan Last _"j

Blind

L.IE. To Mext
Up To Plane
Up To Surface

{Lirmit ¢ Mo selection

, |
Offset:  Oin | Positioning Sketch -

1. Hole Definition box opens >> Drop down “Extension” >> select Up To Last

Extension I Type ] Thread Definition ‘
iUpTo Last <=1 L]

|Diameter : 0.375in 4%},
[Depth: |

|Lirmnit : Me selection

iOffset: Iﬂiﬂ % | Positioning Sketch —
=
. Bottom — =

Reverse l :I Trimmed
| I

:-‘l Mormal to surface |Angle :1 120deg

— Direction —

:IHC selection

@ 0K ] ) Cancell Preview l

2. Edit diameter to: 0.375in as above.

3. Pick: “Positioning Sketch” and add hole location dimensions 0.5 and 0.5 as above right.
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=¥ PATE-M101
A vy plane
A 7 plane

4 7 plane

Ly 0 iri, X :1—Scalmg

e [ Y S T R

Rectangular Pattern
Mirror

Hole has been added to the Tree. Pick “Rectangular Pattern” on Transformation Features bar.

Recta ﬁgu]ar Pattern D;éﬁnftl'n

First Direction ] Second Direction ] First Direction Second Direction ]

Parameters iInstance(s] & Spacing EParameters:iInstancem & Spacing

EInstancel{s:I . ] — ; [Instance(s) : ? f—
Spacing:  3in < : Spacing:  2in

;LErI gth 5 3in .Length : 2in
] ]

— Reference Direction - £ Reference Direction -

| Reference element: Pad.1\Edgel | Reference element: Pad.1\Edge.2

| ‘Reverse I - | ‘Rewerse I

— Object to Pattern -

1 — Object to Pattern -
(Object: Holed &| (Object: Holel

,|:| Keep specifications

;D Keep specifications
Mores> = l Mores I
@ 0K | @ Cancel | Preview | : @ 0K I @ Cancel |  Preview |
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Instances

Reference
Element (B}

oo SN | P
O & G I.'QBD!_@,@,Q/!% |

Consfraint Circle

Pick the “Circle” icon on the Profile toolbar.

©2011 John Andrew

www.PDHonline.org

Pick: First Direction >>
Instances >> 2 >>
Spacing >> 3in >>
Reference Element (A)

Pick: Second Direction
>> |nstances >> 2 >>
Spacing >> 2in >>
Reference Element (B)

Preview >> OK
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Place the circle center in the approximate plate center with the mouse pointer.

Double click the “Constraint” icon >> Pick the circle center >> Pick the plate bottom edge >>
Position the vertical dimension. Create the hole horizontal dimension.

Double click on one dimension and edit as shown above. Edit the other dimension.

— First Limit
Type: Dirnension j

Length: 2in

Limit: Mo selection
— Profile/Surface
Selection: Sketch.d d
[ Thick

Hesserse S e I

[ Mirrored extent

Reverse Direction I

More= =

@ 0K ] ) Canceil Preview l

Pick “Pad” >> Edit Length to 2in as above right >> OK.
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Thread/Tap
Thickness

Draft Angle
Chamfer

Edge Fillet

Radius: 30-25“’1

Ohbjectis) to fillet: Pad.2\TgtIntersEdge.1 @j

Selection mode: |Tangency

Options
[ Conic parameter. i'-"-5

[ Trim ribbons

Mores> > I
W@ 0K I o Canceil Fresieoy I

Edit the fillet radius to 0.25in. Finished fillet.

EJ stat  File  Edit View Inset Tools  Window  Help

SE-M101 ERASE Planes above.
plane
— Hold Ctrl key >> Pick each
IR plane >> Hide / Show.
zx plane e

PartBody

Fa =
Aluminium @% Q L7 @ @s&- @v,
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EON Et Yen et
| ] New Ctrl+N
5:'"- Mew from
Iﬁ Open Ctrl+0
B Ctrl+S
Save All
Save Management...
= Print.. Ctrl+P
Printer Setup...

PDH Course G350

www.PDHonline.org

Savein [ | A40 PDH CATIA BASICS | = B E
= Name Date taken Tags Size Rating
b
Recert Places
Deshtop
lﬁ"": i
1t PLATE-M101
John Andrew
LY
Computer
L ™
S
Network
File name [PLATEM101 -l Save
Save as type: ICATPart _V_l Cancel
[~ Save as new document

File >> Save As... >> Browse >> Folder >> BASE-M101

Swap Visible Space
Hide/Show
Shading With Edges

Isometric
Multi-View
Normal View

Zoom Out
Zoom In

Fit All In

The “View” toolbar icons are listed above.

©2011 John Andrew

Pick 4th

Edge

8

P

Back \Wiew
Left \iew

Right View
Top View

Bottom View
Named Views

The “Isometric View” drop-down menu.
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Icons with a “Down Arrow” have additional icons.

 Chamfer |

Mode: |Lengthl/Angle ~|
Length 1: [0.375in g— =
Angle: |45deg — =
Object(s) to chamfer. [T NN 3 |

Propagation: lTangenr_y ;!
[ Reverse

@ OK I ] Cancefl Preview I

On the “Dress-Up Features” toolbar select: Chamfer >> Length 1: >> 0.375in >> Angle >> 45deg
¥ BASE M101

Xy plane

&

-+

!qu _i.

zx plane Measure Inertia
“ 3 partsod Measure ltem
|_ e Measure Between

s Nnnhitial  Apply Material

=

Z plane

Select tree heading “BASE-M101" >> Apply Material >> Library >> Metal >> Aluminum >> Apply.

IDefauIt Material Catalog Li

Construction I Fabrics | Metal | Other l Painting ] Shape Review l Stone | Wood i

e © 0 o

Aluminium Brass Bronze Brushed metal 1

Chroma Copper Eroded metal 1 Eroded metal 2
o .r‘

[ Link to file

_l Ly ateral l
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BT

Shading (SHD)
Shading with edges

ol )

Shading without smooth

=
1l

) 2 & &) &l

Shading with hidden edges
Shading with material
Wireframe (NHR}

Customise view parameters

Select “Shading with material” on the “View” toolbar. Result is above right.

POCKET

SKETCHING in Isometric View can
improve design visualization.

Pick: Sketch tool >> Isomeric View tool >>Rectangle

Sketch the rectangle shown above.
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Double-click on the dimension and change it to zero. Pick the “Pocket” tool shown below.

W Remove Multi-

Section Solid

\ R Multi-Section Solid
Stiffener
Siot

Rib
Hole
Groove

Shaft
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— First Limit ———
|

[Type: ]Dimen sion
EDepth: Eﬂﬂ

[Lirmit: Mo selection

X .F.’..ro:l‘.illlé."Surface -
Selection: Sketch.s

] Thick

| Reverse Side I

[ Mirrered extent

Reverse Direction I

Mores = l

@ 0K l - Cancell Preview

Edit Pocket depth to 1in. Completed “Pocket”.

3. DIMENSIONED DRAWING

Open a Catia part or assembly before creating the drawing.

n Start File Edit View Insert Tools Window Help
1 BASE-M101
. xy plane
yz plane

7x plane

' =-§:5 PartBody
L

B Aluminium

The Catia dimensioned drawing below of the BASE-M101 part above (Without Pocket)
will be created as an example.
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|
|
|
| 4
|
|
| i
Isometric view |
? |

cale: 3:4

i T Seate— 3 — —L|— ————————————— - )
L L. 00114 |
— == — AL 00
T e E T T i i S e N 1
- ; | |
| | | I |
| | i |
]
o | | l | 2
| I I Section view A-A |
| = =] scale; sid |
| | b B A s S PO P e i i
| Frant view L o anarsw - T PLY Ve x;;:': -
| seale: 34 | 11/22i2010 | WATErial TRAR }
[ | T Pecton [ o M
b ol T i e B T T o [ThieweEs AR - !
USER Sequencell FiEe] =
T - | Grouply TR g
— 3 1
124 -
ey

List of Types:

Pick the dropdown menu:
FeatureDictionary

File >> New >> Drawing FunctionalSystem
12
The “New” box (right) will open. )

Process
Selection:

] Drawing

@ ok | @cancell

In the “New” box (above) select: Drawing

@lﬁ Mew Drawing Ml

Mew Drawing

Cida—————— Standard - -
| ASME ~ | ASME ~
Sheet Style - : Sheet Style =

B ANSI | |B ANsI =]

A AMNSI Format B ANSI
E_ Paper size = 279.40 x 431.80 mm
C ANSI Global scale = 1:1
EAAPT;I E () Portrait
F ANSI @ Landscape
J US Standard -
Legal | [] Hide when starting workbench
Letter
@ 0K I o Cancel . - 0K I W Cancel I

Pick the “Sheet Style”: ANSI, ASME, ISO, or other drawing format >> OK. “New Drawing” >> OK.
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A blank drawing will open as shown above.

View Creation Wizard

Front View
On the “Views” toolbar select, “View Creation Wizard”.
r\.l"uew Wizard (Step 1/2) : Predefined Configurations |M|1 r\."'um.\r Wizard (Step 2/2) : Arranging the Configuration |u|j
_____ | |~ Preview
* Top + = 3 + £ + Top Tometrid =
8 B &
o + Front + Right + e 7y + + Front + Right + +
+ -+ + + + + + + + + +
-+ + il + + +

iMain view is front view

i !Projection views : linked to the main view

2 = Next > |

=

Minimum distance between each view:l 40.000 rmim

Cancel i

Minimum distance between each view: 40,000 mm

x

-

< Backl Fin[sh*:.5 Canceil

Pick-1 (3 Views) >> Next-2 >> Pick-3 (Iso View) >> Place (Iso View) at 4 >> Finish-5.

The drawing remains blank.

©2011 John Andrew
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A e e m

—

]
——

i Tile Horizontally

Tile Vertically |

Cascade

1 BASE-MI101.CATPart \ Pick
"Front"

w” 2 BASE-1.CATDrawing Surface

Pick: Window >> BASE-M101.CATPart. The part will open. Pick the “Front” surface.

j New Window
Tile Horizontally
Tile Vertically
Cascade

|7 1 BASE-M101.CATPart

2 BASE-1.CATDrawing ) ) i
Pick: Window >> BASE-1.CATDrawing.

[zom etric

Bottom ,_ _’O—_ S—— ;_ ] @

[ |

[ |

. |

[ |

| -::E| |

Lo O = |

| = |

| e [

|:======== ST e At 2N |
Le | 'l—|' Sealss (31| |

| IR BRSNS S S

[ [ |

\ I [

\ ] | ¢ |

i i 0|

! B Il BT

0 0 1 W e J

Catia places the “Front” view in the center Click on the front view and all views appear.

of the drawing.
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PR BT T R R A A R

Bottom visw
Beale: 120 \-/

]
i
i
i
i
!
!
i
%mmmmmmmm¥+%ﬁww fome A.Hm.l

Pick an edge of the Front
View and drag all views
into the drawing, left.

File >> Save As: >>
Browse Files >> BASE-

bt bt bt et it bl il et et bt et

i il Lé%mwww;4m M101.CATDrawing.
i | | ! i
i il |1 i i
g Bl e 1 ;
| l_l_-_-__T.Z':I--_.,El%]:Di
Beale: 1z, sealor 131 j

|
I
I
|
|
I Double click on an edge of
s i \ | the Left View to make it the
sxale: 1 -
1 |

A A O ) B R EN O active view.
_________ 1 _____'[ s (] II“'.‘.l

| N : |

| gt R RERRIE! e vl 1
| ¥ '

| || '

| ] )

| L |l | P\
l oot im0 e
et e per ea e e ey

I

: 0 0

I

I

: 0O 0

| Bottom view

L Gzale {H |
ST====o=T

I

I

I

| o e

c

| Front wles

L Al 1
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Press the delete key to remove the left view as shown above.

Axis and Threads |
| I
& B B %

Dress- . S W W ;
. ‘ ‘ Axis Line & Center Line
. Axis Line

iy Thread with Reference
Arrow Thread
Area Fill Creation Center Line with Reference
Center Line Center Line
The “Dress-up” toolbar. The “Axis and Threads” toolbar.
| !
| | |
I [
| | |
I | !
I : ;
| J—-—;/!! ————— L_ : Double click the dashed line boarder
| i of the front view to make it active
| L / i (orange).
: / Front view Pick the: Axis Line icon >> Edge-1 >>
| 2 Scale: 1:1, Part center line-2 will be added by
L Catia.
T 7 7| s and Threads
Axis Line

On the “Views” toolbar pick the:

“Offset Section View” icon >>
Pick

section line starting point-1 >>

i X
| | / | | Drag to section line end point-2
>>
Pick Section View Double Click.

Location

1 / Front view

Scale: 1:1

1| Views

2ol B

Offset Section View
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2
W i—-‘—_'l‘"/ _______
Scale: 1.1 Pick Section View

L M @ ———+Location

SR ol B

Offset Section View

Pick the “Section View” location shown upper right.

I

- AT SN - IR IR NP NN | SO CLNT1 ST [ 0 VO NUNY| SN |4 W
| ——
I
I
I
I
I
| |
N

; -
| : "/,/'
| L)
| ront wiew Section view A-A
| Scale: 1:1 Scale: 1:1
Li ol SEWiews o o R ol
| E_JI | £ ‘ 1
m: o u‘ o) aﬂﬂw—“@v ’é‘bv E{ﬂv v.

Click on the “Section View” in the drawing and Catia will finish the section view (upper right).

Dimensioning E|

S g e A

Datum Feature
Re-route Dimensions

Technological Features Dimensions
Dimensions

The “Dimensioning” toolbar is shown above.
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— —| Aoas and Threads |

& B B,

g
I

Axis Line & Center Line

PDH Course G350
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Create the hole centers and center
lines between holes as shown
above.

On the “Axis and Threads” toolbar
double click the: Axis Line & Center
Line icon >>

Pick circle-1 >> Pick circle-2 >>
Pick circle-2 >> Pick circle-3 >>
Pick circle-3 >> Pick circle-4 >>

Pick circle-4 >> Pick circle-1.

o

Dimensioning

!

Bl

"l

S [

B |5

e

|

Tools Palette

=]

&@%g@@f

Force Horizontal Dimension

On the “Dimensioning” toolbar pick: Dimension >> Force Horizontal Dimension >> Pick the left
and right vertical centerlines >> Place the 76.2 mm dimension.

Continue adding dimensions.

All dimensions will be converted from inch to millimeters below.

GEOMETRICAL TOLERANCES

Select the Geometrical Tolerance icon.

Toleranc... @

Geometrical Tolerance
Datum Feature

©2011 John Andrew
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Front view
Seale: 1:1

PDH Course G350

e

L 4

Dimensioning

{ Datum Featu re@lﬂ_hj

=]

e g A

A

Datum Feature

=T

On the “Dimensioning” toolbar pick the: Datum Feature icon.

The datum letter (A) can be changed >> OK.

A

—

Dimensioning (=]

Toleranc... |E|

] B

H| 1Al #F

Next pick the “Geometrical Tolerance” icon as shown above.

Front view
Scale: 1:1

Geometrical Tolerance

©2011 John Andrew

www.PDHonline.org

Page 47 of 91




www.PDHcenter.com

PDH Course G350

8

Geometrical Tolerance

2l 3]

o Filter Tolerance

Insert Symbol @

Tolerance

Reference

ﬁ;“ 001

A

&

@ 0K I ‘CEHCE|I

1!_- Reset I

The “Geometrical Tolerance” box will open.

The “Parallel Symbol” has been selected from the drop down menu

and the Tolerance has been set to .001 inch.

The reference letter (A) has been typed in the appropriate box >> OK.

CONVERT MILLIMETERS TO INCHES

“ B0 . E

Bottom view
Scale: 1:1

Hold the Ctrl key down and pick each dimension

needing to be changed from mm to inches.

[NUM.DIMM ~ | [0.001C ~ |

NUM.DIMM
MNURM, DIMM
MUNM.DIMNC
MNUM.DIMP
AMNS.DIMM
DISTMM
DISTINCH
FEET-IMC
rmicron

mm

cm

m

krn

in

=

www.PDHonline.org

©2011 John Andrew

Bottom view

Pick the “NUM.DIMM”
drop down menu >>
Select “in”.

The selected
dimensions changed
from 50.8 and 76.2 mm
to 2 and 3 inches
respectively.

Scale: 1:1
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DRAWING SHEET BACKGROUND
H'f;u: Insert I_ouls Winc

ﬂ\j Repeat Ctrl+Y

w2 Links..

j Properties Alt+Enter

Sheet Background

Pick: Edit >> Sheet Background.

e e s S s
]
[ 1
i
| @)
e 1
1
| E
FIEN s somptric viow
e e e e L e Scalal 131
: _____:__m
—
| | Front wiew ; | | E |
| Sealad 131 [ | i |
%
| | [ I
| B | g |
| - . . |
1SS nmm el (e
| | section view A |
|_.,_ ____________ 2 | Scala: 111 |
e O P N T, PO £ Y N Y S O N O A S P S

The grey color indicates sheet background.

I o Wi e

Object | =

e £ e S

D!Ewiﬂg o

Dimensioning

Annotations

4
»
Dress-up L3
Geometry creation r

k

e

Geometry modification

Tg‘ Picture...

‘ Tl " Pick: Insert >> Drawing >> Frame and Title Block.
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Manage Frame And Title Block

Style of Title Block:
|Drawing Titleblock PlyBock
Action:

| Create

Delete

Resize

Update

Check by

Add revision block

E|

— Preview -

@ Apply |

Close I

Pick: Create >> Apply >> OK.

, @
stomvies | % i
e = SO

Seale; 131

I
peoal € _ |
| o, e
| | Aront view ; |
| “gpale: 13 | | |
| | |
{7 i v
| I | ; = I I i ||'.'nm nru
e 1
| o e |m|_L
BEESE SER| S
- 1:140.30]
]

www.PDHonline.org

The Frame and Title Block are inserted but the views do not fit in the drawing blank area.

©2011 John Andrew
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m View Insert Tools Window Help

70 Undo Frame And Title Block - Drawing Titleblock PlyBook Ctrl+Z
@j Repeat Ctrl+Y

=" Links...
Properties Alt+Enter

e

Working Views

Pick: Edit >> Working Views >> see how the drawing has changed below.

e B
0 S S 7 -
LlrFe==rs 3t '
! |
| - | | | 4
i | |
| | |
I | i
R R I |
iE ! ;
isomptric view
1] I IR e S ]
i ] AR i L] | A
| A P—Lm— E SR n e
|| Hront view ' | | |
“gpalar 101 | | z
| | | | |
| : 5 i
= L
| l T | MED nes ;
1 h L
| T fiesanth . HETOIT TN E }
| I I L I | | |-xl/ TITECLIon ] - et T
i e L TRichmess lnn !
TR |
i O S O R O SEF% st A B I
T 1:140. 88 — — F — ——
1 o ] 1 1 A
SCALE VIEWS
et e e S deaai e |
L g i 1 2 I m 1 < ]
| 1 LT 1 WY A e T T L e -4 P 'I
m ! o I I |
il A < L |
2 i il | ;
po A | Il |
| i
H i L HITIINE | i
-l L |
" | :
I |
b e e
| BT B s 4 e
| | Foniow, | i l | | i | :
| “gale 10 | | | " | i
| ! L H £ R
- I Bl : g | |
| 1 l: T on fearog=] | PLY Mane o TR
| - RERTR 1T e LRIt ety o T
[! i ! [ PTTET [ ) e R T
| % .- I ; b |o€-. TRicRrEEs YT : 4
|—|.— ____________ T-SER%_%H‘;_*HE E ] :
T e E
i Lo g ——F——— E
I ] I , T 3
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Hole the Ctrl key and pick each view needing to have its scale changed.

The selected views change color to orange.

Sheetl
Center graph
Reframe On ] )
Citas Right click on one of the selected
views >> Select “Properties”.
Ctrl+C
Ctrl+V
Pacts Seecial.. The “Properties” box will open as
shown below.
B3 Properties Alt=Enter
Delete Del
Properties . @Iﬁ
Current selection :J All LJ
View I Graphic ]
Visualization and Behavior
'd Display View Frame
[ Lock View
[ visual Clipping
Scale and Orientation
Angle: Odeg Scale: f1:1 =
Dress-up
[ Hidden Lines [] CenterLine d 3Dspec [ 3D Colors
[ Asis [ Thread
" Fillets : @ Boundaries 130 Points: O 30 syrrbo
) Symbolic @ 5
) Approximated Original Edges 13D Wireframe @ Can be
) Projected Original Edges ) T a
View Name '
Prefix D Suffix
— Mame Editor With Formula: - :
L
More... I
@ OK l - Appbvl Close I
l —

The Scale is 1:1 or full size.
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Properties

Current selection : | All
Wiew ‘ Graphic |
Yisualization and Behavior
4 Display View Frame
[ Lock View
[ visual Clipping

Scale and Orientation

Angle:|ﬂdeg 5ca|e:|3;4|

=075

m

Type: “3/4” or 3:4 to change the scale to 0.75.

www.PDHonline.org

Now the views fit in the drawing.
DIMENSIONAL TOLERANCES

G e o Nl ol e Al | o | a |
| oy s r o o R
—| - B ) : | : | L
]
I - | | |
| i RO el |
L | % | I | L]
T SN ot |
| w 8 NI |
L O S | | —
| | | Isemetric view |
| Scale: a:4
| Bottom view | | 3
Bl e R -ﬁ:a-l-e:—aﬂ——k—l-r ————————————— =
e RN L buila |
= £ ¥ R ""I | T S e il [P TR e L T R T Rl ]
o — k |
|
| | l |
o | | | | 2
] K | Section view A-A |
B , |
o R R AT o LR
| e n 2t e o s ot e i ]
| Front wiew | _I_:'J'::hr' Andraw Fly Hama RARE | I
| Seala: 304 | “'I 117882010 Material KEXK L =
I | S DIirection A I_ =
B e B e b e e o4 g ThicRNGES EEERS T 1
E'ISEFI e@ Sequencell NI ﬁ
= i 2 Grouply EEEYS c £
= 1:1] 0,38 3 - —
I D | : 4 I A I

Geometric tolerance is defined as the total amount that the dimension of a manufactured part can vary.

With increasing accuracy or less variation in the dimension, the labor and machinery required to
manufacture a part is more cost intensive.

Any manufacturer should have a thorough knowledge of the tolerances to increase the quality and
reliability of a manufactured part with the least expense possible.

©2011 John Andrew
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| 2y ‘ 1021 (no toleran ~ || - in ~|fo.001c +

Vg

10%1 (no tolerance) -
tap @ --------- —@ - 104§ ANS_NUM2 L

\ | 105 DIN_MNUM2
T 1028 sGL_NUMZ
Bottom view TR 105 INC_MUMZ L £
A Scater— 34— 1228 TOL_RES2 I i i
Hold: Ctrl and pick dimensions. Pick “10+ (no tolerance)” menu >> 10+ 3% TOL_NUM2".

The “Properties” box will open.

[ Properties IS
Current selection : | All -
Value  Tolerance | Dimension Line | Extension Line |Djmaniiun LIL
Main Value Dual Value

© [10:570LNUMZ | @ [10£1 (nc tolerance ~ |
Upper value: [ﬂml in f— _'J |;_-._._'-:_|; i _]
| Lower value |0.CI'D'J N f— :J |-'_'-m _J
First value: H _'J |I— _'J
Second value: |' J |.~? J

]

Maore...
@ OK I i&gﬁ' Close |
e e == — —— e —

In the “Properties” box pick the “Tolerance” tab and edit the Upper and Lower values.
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+0.001
| 3 0 |
i i
P e
, |
S | |
i | |
Lhebemimamio £
AN |
Bottom view
T e T Scaler — 3 4=

The dimensional tolerances are inserted by Catia.

4- BOOLEAN PART MODELING
U-JOINT PART EXAMPLE

Boclean Operations L8 @ Azzemble...

Advanced Dress-Up Features r (%
= Add...
Knowledge Ternplates r
% Instantiate Erom Document... @ Intersect...
%’:}. Instantiate From 5Selection... (% Unian Trim...

_ @‘J Remwe L_U:m P“ :

Boolean Operations tools will be used to create a part.

The U-Joint part above will be used as an example.

1. Sketch the above rectangle.

©2011 John Andrew
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— First Limit

Type: Dimensicon

Length: lin

Limit: Mo selection

— Profile/Surface —

Selection: Sketch.l
[ Thick

i S
REVErSE e l

& Mirrored extent

Reverse Direction I
More» = I

@ 0K I ﬂCanceEl

Preview I

2. Pad the rectangle.

e
& .
= Body in a 5et...
@ GGeometrical Set...
@ Ordered Geometrical Set...

Window Help

3. Insert >> Body >> Sketch

4. Pick on the front surface of “PartBody” >> Sketch >> Pad “Body.2”

©2011 John Andrew
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-—! ;—Second Lirmit -

i_ First Limit —

|T].rpe:
iLen gth:

]Dimensicrn

2.5in

[Lirmit: Mo selection

!Dimension

0.5in

_v_j iT],fpe:
E iLvang'th:

Lirrut: Mo selection

— Profile/Surface

Selection: Sketch.?
| Thick

I3 - o o
[ REVENSEISHE I

. Direction

||.".| Mormal to profile

Reference: Mo selection

— Thin Pad

[ Mirrered extent

Reverse Direction I

5. “Body.2” Pad definition
Ay plane
A y7 olane

4 7 plane

Thickneszl 0.038in

Thickness2: Qin

@ ok | @ Cancel |

t It erge Erids

<<less |- LIRS £

Preview I

6. The Specification Tree shows “PartBody” and “Body.2”

©2011 John Andrew
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Window Help

B

93 Body in a Set..
% Geometrical Set...

@ Crdered Geometrical Set...

' Insert in new body

Annotations L

Constraints 4

Sketcher 4
}. Axis System...

Sketch-Based Features 4

Dress-Up Features L4

Surface-Based Features L4

Transformation Features

Boolean Operations @ Assemble...

Ady d D Up Feat b
anced Dress-Up Features = _;@gdd.,.

Knowledge Templates

% Instantiate From Document...

%; Instantiate From Selection...

7. Insert >> Boolean Operation >> Remove.

8. Remove >> pick “Body.2” From >> pick “PartBody”

PDH Course G350

www.PDHonline.org

Remove Body.2

From;

After

PartBody
Padl

@ 0K liCancek]

Preview l

The “Remove” box will open.

>> OK.

Edge Fillet

9. Body.2 has been removed from :PartBody”.
10. Pick the “Edge Fillet” tool.

©2011 John Andrew
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Radius: 1.75in

Object(s) to fillet: &|

Selection mode: ITangency

Opticns
[ Conic parameter: 0.5

[ Trim ribbons

More> » I

@ 0K l - Cancefl Preview l

P Tools  Window  Help
e

& .

%% Body in a 5et...

@ GGeometrical Set...

@ Ordered Geometrical Set...

Remove

From:  paripody

After  Ehgefillet.l

& Cancel I Preview I

13. Rod “Body.3” >> Remove from “PartBody”.
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Plane type !Dﬂ:set from plane

Reference: Remove.2'\Facel

Offset: 6.05in

Feverse Direction I

[] Repeat object after OK

@ 0K I < Cancell Preview l

HEstLimt———————— —|
| Type: !Up to surface ;i
\Lirmits Remove2\Face.2

| Offset: Oin

r Profilef/Surface

i Selection: Sketch.d
T Thick

REErsE S0 l

1 Mitrored extent

Reverse Direction I
More> = I

@ 0K l ﬂCancell Preview I

Complete U-Joint Part.

©2011 John Andrew
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5- SHAFT & HUB DESIGN
All 3D solid parts begin with a sketch in the “Sketcher Workbench”.

HUB EXAMPLE

ﬁ:f‘ Productl
' "#ﬁﬁ Partl (Partl.1)

'JE'— 1 Partl

Enter part name ; HUE

4 Enable hybrid design

A yy plane

j - I [] Create a geometrical set
& yzplane— :
= [] Create an ordered geometrical set

A 7y plane
ﬁ PartBod

Applications

(] Do not show this dialog at startup

@ 0K ] ‘CanceF_I

Start >> Mechanical Design >> Part Design >> Enter part name >> HUB.
Pick the yz plane.

Dimensional
Constraints

Geometrical Constraints
Construction/Standard Element
Snap to Point

Pick the “Sketch” icon. Pick “Snap to Point” to toggle blue color = Snap to Point Off.

I

On the “Profile” toolbar pick the “Profile” icon shown above.
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Pick point-1 >> Release mouse button >> Pick point-2 >> Release mouse button >>

Continue this method to create the profile above right and below left.

Insert Tools Window Help

Ctrl+M
Ctrl+0
Ctrl+5
Save All
Save Management...

Save the above sketched profile as, “HUB”. File >> Save As... >> Browse Files >> HUB.CATPart

Save in: I 1) HUB Li - & B

e Mame = Date taken Tags

o=y FHUB.CATPart

Recert Places

Desltop
0
John Andrew

Computer

L,

<

File name: |HUB CATPart

Save as type: ICATPart

[~ Save as new document

SKETCH DIMENSIONS
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Compass

Next click “Exit” the Sketch Workbench.

On the “Sketch-Based Features” toolbar select the “ Shaft” icon.
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— Limits -

éFirst angle: 360deg

Second angle: Odeg

— Profile/Surface
| Selection: Sketch.l
[ Thick Profile

' Selection: Sketch Axis
|
Reverse Direction l

|
Skeich Based Features L ] ’ Maore= :v_I
7—~‘—-M @’El wi___@ @@ 308 @ 0K ] & Cancel ]

Preview ]

www.PDHonline.org

In the “Shaft Definition” box edit “First angle:” >> 360deg >> Axis >> Selection >>

“Sketch Axis” >>0K
i’f‘ Productl
bt ﬂﬁ Partl (Partl.1)
-2M o
A 3y plane

4 y7 nlane

4 7 plane

Applications

Basic Hub is now formed and added to the Tree.

©2011 John Andrew
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Pick Surface
for Sketch

Pick the surface shown above for sketching.

Diamete:’ 0.625in E [] Reference

g

Dimensionl Diameter j

PDH Course G350

www.PDHonline.org

Consiaint

Pick the “Sketch” icon and place the above circle.

Maores = I
3 Cone

Set the circle diameter to 0.625in.

©2011 John Andrew

Constrain the circle location at 2.5in from

the Hub center.
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Compass

Pick “Exit” Sketch Workbench
’ff‘ Productl
' ‘ﬁq& Partl (Part1.1)
-J"f—-a‘ﬁ Part1
A& xy plane
A& y7 plane

A& 7x plane

‘-!ili PartBody

User Pattern
Circular Pattern
Rectangular Pattern
Mirror
Translation

©2011 John Andrew
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Remaove Multi-Section Solid

Multi-Section Solid
Solid Combine

Hole

Groove
Shaft

Pocket

. On the “Sketch Based Features” toolbar select “Pocket”.

Circular Pattern

Pick “Circular Pattern” on “Transformation Features”.

Page 66 of 91




www.PDHcenter.com PDH Course G350 www.PDHonline.org

Axial Reference Crown Definition |

Reference
Element Parameters: |Ir|star|ce(s] & angular spacing

Instance(s) : 6 ff—
Angular spacing : 60deg ff—

Total angle: 300deg

— Reference Direction
Reference element: Shaft1\Face.2 ‘—

Reverse ’
— Object to Pattern

Object: Pocket.l |

[] Keep specifications

More> = l
@ 0K I OCanceII Preview I

In the “Circular Pattern definition” box enter (6) Instances of the Hole spaced 60 degrees apart.

Next pick the curved edge or curved surface as “Reference Element”.

Pick Face

for Sketch I ) : :
Pick the face for a sketch and Sketch icon. Sketch the 0.4 x 0.95 rectangle above.

KEY SLOT
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PSiicn Ea P

- -
N | | ELED

Pick “Exit” sketch workbench. Pick “Pocket”.

R = e 7
Type: |Up to last e _:j
(Limit: |No selection I
Eﬂﬁset: ]"-]i” @
;---.Prcrfi.le.."Su;f-ace = .
Selection: |Sketch.3 4|
[ Thick |
Reverse Side
I|:| Mirrared extent

Reverse Direction I

More= = I

@ 0K l ] Cancefl Preview l §

Select Type: “Up to last” >> OK. The key slot is placed in the hub bore.
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Radius: I 0.25in

Ohbject(s) to fillet: Pocket. )\ TgtEdgel @I

Selection mode: |Tangenc_l,r

Object

-

i Opticns
to Fillet

| [ Conic parameter: IG-5
Dress-Up Features. (=] [ Trim ribbons
Selefoe

Mores > I

Preview l

@ 0K la'Canceil

Pick “Fillet” >> Pick the hub circular edge. Set Fillet radius to 0.25 inches >> OK.

Object(s)
to Chamfer

Fillet edge is complete. Pick “Chamfer” >> Pick circular edges above.

©2011 John Andrew
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= T -
- Chamfer D

Mode: | Lengthl/Angle __J

=
=

Length 1: 0.25in af—
Angte: 45deg -‘—
Object(s) to chamfer: &|

Propagaticn: |Tangenc_',r _:]
[ Reverse

& OK I - Canceil Hrewew l

Set Chamfer Length 1: to 0.25 inches and Angle: to 45 degrees.

Customize View Parameters
Wireframe (NHR) W Product1
Shading with Material Edges f 1#‘ S
shading with Hidden Edges ~y s Rartl (Fartl.d)
$hading without Smooth Edges *--_,&1 F-‘.a 1
Shading with Edges
Shading (SHD) A[::I[::I|II::EltII:::lﬂS

Default Material Catalog .:I

Construction I Fabrics | Metal | Other I Painting I Shape Reviewg .qI »

-

@ @

Aluminium Brass Bronze

Chroma Copper Eroded metal 1

< |

[ Link to file

Apply Material _ @ oKk | _ ApplyMaterial |

Pick the “Apply Material” icon. Pick the “Metal” tab >> Aluminum >> Apply Material
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The completed HUB.

6- ASSEMBLY WITH BILL OF MATERIALS

Manipulation

Stop Manipulate on Clash

CLAMP ASSEMBLY EXAMPLE  Select: Explode on the Manipulation icon illustrated above.
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— Definition

Depth:iﬁ\ll levels LISEIection; |1 product

Type: |3D L‘ Fixed prod uct:! Mo selection
— Scroll Explode

\ 1'”ﬂl<<|>>l|
|@ ok | @ apply | @ cancel|

omontor

You can now move products with the 30 compass

IS Show this message next time

Select: Apply

Manipulation
Snap

Explode

www.PDHonline.org

Stop Manipulate on Clash

The assembly is exploded. Select: Manipulation.

©2011 John Andrew
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[ With respect to constraints

. @ 0K I ﬂCanceF]

Pick one of the “Drag” direction icons.  Select a part to drag.

Move parts as required to complete the exploded model as shown below.

Each part is in its final exploded position.

©2011 John Andrew Page 73 of 91




www.PDHcenter.com PDH Course G350

www.PDHonline.org

The “Compass” is used to rotate the exploded assembly.
CREATE A NEW DRAWING WITH BILL OF MATERIALS

File Edit View Inzert Tools Analyze Window

(=¥ Open... Ctrl+0

Save As...

Select: File >> New
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Standard
150
Sheet Style

mso___

Format B4 IS0
FeatureDictionary Paper size = 250 x 354 mm

Functicnalsystermn = Global scale = 1:1
gl?

Part i A | i1 Portrait

Process @ Landscape
Selection:

Drawing [] Hide when starting workbench

@ OK I llCance!j @ 0K _I 'Cancell

Select: Drawing >> OK above letft.

Select a Sheet Style in the New Drawing dialog box above right >> OK

A blank drawing opens.

CREATE THE ISOMETRIC DRAWING VIEW

m,_f-'lliajl'

= S = v R
o O bE 8 Bk
2l 2H S o

Select the Views toolbar >> Pick the drop-down menu >> Pick Isometric View
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The Isometric Model is placed in the drawing sheet.

CECEErLe View
scale: 1al

Click to convert to Isometric Drawing.
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View Inzert Tools Window M Took Window,  Hip

| £ Undo (Isometric View) Ctrl+Z _ Object | ; B’_J- | =
1 Repeat Ctrl+Y =
Dimensioning | Bill Of Material
=2 Links.. - Fritstations :
o : Dress-up »
Properties Alt+Enter
Geometry creation »

tfer Selection... =
Geometry modification *

Sheet Background . .IE' Picture...

Select: Edit >> Sheet Background

Select: Insert >> Frame and Title Block

Manage Frame And Title Block

Style of Title Block: Preview
|Drawing Titleblock PlyBook |
Action:
I Create

Delete

Resize

Update

Check by

Add revision block

@ Apply | _ Close_|

Select: Create >> OK
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The frame and title block are inserted.

- dif View Inset  Toolz  Window
v I Tools  Wind
£7) Undo Empty selection Ctrl+Z

ﬁ\j Repeat Ctrl+Y e

Properties Alt+Enter

Select Edit >> Working Views
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Fly Hamg

“Siahn Andraw

HHKK

" WaterLal WHIR H
: DLrectLon FEIE] i
o Thickness | oo -
USER Sequencell CEES 2
AREE

o G

%fﬁqqﬂrﬁ

= Sheet.l

Center graph

Reframe On
N cut Ctrl+X
Copy Ctrl+C
2 Paste Ctrl+V

Paste Special...

Alt+Enter

Right click on: Isometric View >> Properties

©2011 John Andrew
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A=

View i Graphic i

Current selection : |Is ometric view/ViewMakelUp.3/Sheet.1 _j

»

Visualization and Behavior

" Display View Frame
[ Lock View
[] Visual Clipping

Scale and Orientation

4

m

() Projected Original Edges

Angie:i Odeq Scale:i 3:4 £ in,?S
Dress-up
(] Hidden Lines [ CenterLine & 3D spec  []3D Colors
[ Axis [] Thread
I3 Fillets: @ Boundaries 130 Points: © 30 syrrnbia
) Symbolic @ Skl

) Approximated Original Edges O 30 Wireframe @ Can bel—

2 T5 alina:

Yiew Name

Prefix j(n} Suffix
!Isametric VIEW I I
— Mame Editor With Formula:
IIsometric view fr
1 ¥
@ OK

Edit Scale from (1:1) to (3:4) or other scale as required for your assembly.
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e e e i o et eyt Pl e Y e [ '|

i | :
I
I

— | e
I

: | ;
|
I
= I
I

; | :
|
|

" Jghn Andrew, Fly Hame AN 7
Tsometric [yle aa oo Material [ELE] C
sealer AT ol Directign EI] -
% - w0 ThicknEgS TR !

USER .a@ Tequenceln L

as T Groun I AARN

Double click on the view boarder to make it active.

Place mouse pointer on the orange boarder to move the view.

| & | 3 I == | % |

5 |73 S OO0 P U O PSP iz
I
I Annotations  [=|

E | — 4
|
| o @v

— | Sl
I
|| Balloon Creation I @__@K_ |

m | 3
tE O
I

— | @ 0K | @ cancell

I
I

] I 2
|
I
I

e : Ply Name I il
Isometrie v i, Yonm Andrew Ma:- — — -
Scale: 3:4 L 00Z9/200 erl : =
; XX I:lil'E'ClI:i.l.“.'n XX - -
" 3 KN TRICkNess FEEE]  —
USER a@ Sequenceln FELT] -
= — GrouptD TIRR G
=] 101 ] xxx : : B

Select the Annotations toolbar.
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Pick the surface of any one of the parts.

Place the numbered balloon.

t
] : | : : z |
M | B
| |
| |
<l | — 4
: |{ Annotations [z
|
| i
| |
o | >
o
| |
| |
o !
| |
| |
| |
o 2
| |
| |
| |
e | DD B pl I
: n ¢ y Hame KRRH ]
Teomatrie i, YO0 A0Orew .
| saalar e i s ssis - [Taterial WK | B
I T Tirection WO 4
1l T Thickness RAKR i I
| USER e@. SequencelD AR .
Broupll L G [
| - i
a | 1:1] xXxx i —1
| I : I - ——

Repeat balloon placement for each part.
BILL OF MATERIALS

This Bill of Material, or parts list, consists of an itemized list of the several parts of an assembly
shown on a CATDrawing.
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m Tools Window Help

Object

Views k
Drawing 3
Dimensioning b

(ro tolerance) J| J ]_

Annotations L
Dress-up

Geometry creation k
Geometry modification k

@Eicture...

» ﬁﬂallﬂun generation

ﬂ Generate Dimensions Step by Step

= A Advanced Bill of Material

TS,

Select: Insert >> Generation >> Bill of Material

| = |

B I 4 | % |

Isometric view
= Scale:  1:3

L

I -
N N N

Bill of Material: RSUMMERLIN HAND RAIL COLUMN

Quantity|Part Number Type Nomenclature Revigion
1 1 =COLUMN Part
1 2-CAP Part
1 HEX CAP SCREW Part
Mi2x1.,175
1 METRIC HEX NUT Miz [Part 2
1 METRIC THIN HEX NUT [Part
o Amdraw | F1¥ Neme AR, [ -
" g iagienig Material KK L
T Direction HHRK +— :
. o TRiCkness WARK i p—
USER a@ TEquencell WK -
— — Groupll THRR, G
1:1] xxx 4 =T
Thin droming L eur Jroperty; Lt Sl b reprodecsd of cEmmnecitd wiiat ar withs mraael, =

Double-click on the Bill of Materials >> pick its boarded

>> Drag to desired location.

Double-click on an item >> Edit if necessary.
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7. ASSEMBLE OF PART INSTANCES

Assemble the 1in Pipe Flange on top of the 2in Pipe Flange.

The gap between flanges is 0.040 inches for a gasket (not shown).
The first hex head cap screw and nut have been inserted in the Pipe Reducer Assembly above.

The top reducer has been moved with the compass to reveal the hidden nut.
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ST IHE

Offset Constraint
Contact Constraint

Coinsidence Constraint

Press the Ctrl key & U to update and re-assemble.

Constrain the Hex Head Cap Screw in the top flange hole as shown above.
Constrain the nut on the bolt.

M FIPE REDUCE EMBLY

: 'ﬁ#ﬁ Zin PIPE FLANGE (Zin PIPE FLAMGE)

4 ,}‘ lin PIPE FLANGE {1in PIPE FLANGE)
* #ﬁﬁ HEX CAP SCREW 3/8in (HEX CAP SCREWY 3/8in)
F o ﬁﬁﬁ HEX NUT 3/8in (HEX NUT 3/8in)
b ] Constraints

Applications

4 parts have been assembled as shown in the tree.
INSTANCES OF A PART

1. Pick the 1st Hex Head Screw

©2011 John Andrew
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M Tools Analyze Window Help

et

ﬁ Coincidence...

%" Fot Mt Instantiation Ctrl+D

2. Insert >> Define Multi Instantation >> Spacing >> 3in (see below) >> Pick the empty hole center
shown above.

— Component to Instantiate

‘5':33! HEX CAP SCREW 3/8in (HEX CAP SCREW 3/8in.1)

\Parameters lInstancel[sjl Bl Spacing
Mew instance(s) ll

Spacing |3ir1

Length I3in

— Reference Direction

gl

OR Selected Element I Padl

|0 |0

[] Define As Default
@ oKk | @ apply|

Compass

3. Pick the x or y direction as needed to place the second machine screw.
Find the x or y directions in the Compass.

Reverse spacing direction if necessary.
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Component
to Instantiate

New Instance(s) 1 1 Apply >> Close.
Not: Apply >> OK,
because the OK will
Next . " : create one more

. instance.

Instance

Delete the extra Instance
of the machine screw if
you press OK and it
appears.

4

4. File >> Save
The “Component to Instantiate” has been changed by Catia
to the new (HEX HEAD CAP SCREW 3/8in.1)

d—New
Instance in

Z direction
must be
changed to
¥ direction

5. Pick the 1st Hex Head Screw
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Mutti Inst

— Component to Instantiate
%I HEX CAP SCREW 3/8in (HEX CAP SCREW 3/8in)

Parameters

iInstancel[s:I & Spacing
Mew instance(s) ll Delete this
instance ™ e

Spacing |2ir‘|

Length |2i|‘|

— Reference Direction

=

OR Selected Element i

|1 |0

[0 Define s Default

@ ok | @ apply |

6. Apply >> Close.
Not: Apply >> OK, because the OK will create one more instance.

Delete the extra Instance if you press OK and it appears.

— Component to Instantiate
% HEX CAP SCREW 3/8in (HEX CAP SCREW 3/8in.1)

Parameters iInstance(s] & Spacing
Mew instance(s) E

Spacing i
Length Tin

— Reference Direction

e %8

OR. Selected Element

Reverze I
Result = g

4 Define As Default

@ 0K | GAEEM Close | |
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6. Pick the 2nd Hex Head Screw >> Define Multi-Instantation >> Spacing >> 2in >> Pick the empty

hole center shown above.

Apply >> Close.

All 4 Hex Head Screws assembled.

Repeat the method above to Define Multi- Instantation the 4 Hex Head Nuts.

The complete “Pipe Reducer Assembly” is shown above right.

8. DYNAMIC SECTION VIEW

Open a part or assembly.

©2011 John Andrew

Window Help
Bill of Material...

@ Update...
% Constraints...

@{ Degree(s) of freedom...

algl;g Dependencies...
@3% Mechanical Structure...

% Compute Clash...
q Meazure Item...
E Measure Between...
Q Meazure Inertia...

.. istance and Band Analysis

Pick: “Analyze >> Sectioning...
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Definiton | Positioning | Result [Bett ¢ | » Definition | Positioning | Result |Bef < [ »
Mame: | Section.2 I— MName:  Section.2 I_ i_
Selection:| Group - last level @v @’ Selection: Group - last level @'v @\

@ 0K | ar:ance!j - @ 0K | GCancel|

Click at the approximate green arrow location to change section direction.
Pick Volume Cut icon at blue arrow.

Move Section dynamically with mouse pointer.

9. CATIA CAMERA JPG PICTURES

Objective:

Make a .jpg picture file of
the Catia assembly left.

Save

@B B TN L

|}
v — I Camera
w246 2 Define Rendered Area

CATIA

Pick the “Camera” icon and the “Render” toolbar above will open.
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A W
% 5
s i
5 i
B B
&€ @
&7 &
e 20
2 2
& i/1 Al
5 &5 el n ' 24/ Bl vee lelnglagy !l 2,

Pick the “Define Render Area” icon.
Pick point 1 and drag the mouse pointer to point 2.

Pick the camera icon again.

Save As

Savein: | ) CLAMP c E-

O

|
] CLAMP-000.jpg  [E9] CLAMP-14.5pg
B cLaMP-0njpg  [E CLAMP-15.5pg

MyRecent  ||&)CLaMP-0jpg B CLAMP-16.jpg
Documents | cLaMP-1.pg B CLAMP-17.5p0
F ElcLamMP-zipg ] CLAMP-18.5pg
ElclamMP-3pg B CLAMP-19.9pg

Dezktop

1] CLAMP-4.jpg

5] CLAMP-20.jpg

1] CLAMP-21.5pg
] CLAMP-22.5pg
1] CLAMP-23.5pg
5] CLAMP-24.5pg

1] CLAMP-S.jpg
1] CLAMP-6.jpg
1] CLAMP-7.jpg
1] CLAMP-8.jpg

7,

ky Documents

- ElclaMP-opg |E]PIC-1.9pg
_J)J_ﬂ | CLaMP-10.pg B PIC-2.5pg
My Computer | cLaMP-11.jpg | PIC-3.5p0
B CLAMP-12.jpg
" -'] £ CLAMP-13.jpg
-
by M etvark,
Places File name: F'II:Z-1 ipg j Save | i
Save az lype: |JF'EI3 Medium Guality [*.jpg) ﬂ Cancel

Save as a .jpg or other picture format.
END OF COURSE CONTENT
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