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Knowledge Advisor

Stringer

Master Exercise Presentation

‘ 65 min

In this exercise, you will design the Stringer part and
control its modification using the Knowledgeware
tools.

In this exercise, you will practice:

¢ Creating User Parameters

¢ Creating Formulas

© Creating geometry using User Parameters
¢ Creating Rules and Checks for the design

¢« Creating a Design Table and changing configurations
using the design table
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Knowledge Advisor

Design Intent — Stringer

A check observes this ‘Bracket Hole Pattern’ and
displays an error message if the holes in the pattern
fall outside the Stringer length.

The size of the holes and its spacing is
governed by a rule, which decides the
size and spacing depending upon the
available size of the bracket fitting into
hese holes.

The pockets’ desigh can be changed from oval to
circular by changing a configuration in the design
table.
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Stringer - Design Process (1/2)

Creating User I Jp———
Parameters —fﬁ Height—73mm

5P width=63mm 2 ]

| & mhickness—amm Creating formulas between

CormerRadiis =smm the User Parameters and
o o the dimensions

1 ] gﬁ Parameters

TopWidth
Thickness

TopWidlh=22inm
Circularl lole =false

Thickness

Thickness /2 1 Height

3 Thickness
Creating geometry |

™| using the User N
Parameters Width /22~

Width ——=

Creating a Rule to control the spacing and
the hole diameter as per the pre-defined

designs of the brackets, which will be fixed in
these holes

Copyright DASSAULT SYSTEMES
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Knowledge Advisor

EXERCISE BOOK
Stringer - Design Process (2/2) Sludeatbles
5 -
Creating a Check to
observe the pattern of the
holes
Bracket_Hole Pattern
& Bracket_Hole_Pattem iz not walid and holes pattem may be exceeding the Length of the Stringer
<: % Bracket_Haole Pattern
Knowledge 6
Creating a new Design Table from the
existing User Parameters
E DeszignT able Stringer active, configuration row - 3
E Deszign T able Propertiez :
! |Name:  [DesignT able. Stinger )
i Lomment T his design table was created by ... on .. i -@P configuration=1 -G Configuration=2 -BP Configuration=3
i Corfigurations | Agzociations | E ) '
P Fier: | :
2 1
= E LineI Lengthl Heightl 'w'il:lthl Thicknessl Cl:nmerFladiusl
‘Z’ 1 1 400 FSmm B3 dmm Sram {
A 450mm B0ram BSmm drmm Birnirn V
2 <3 800mm  #Brom  FOmm 4. 2mm Brnm
(2] 1
@ L.
3 Changing the
2 configuration and updating
8 the design
Copyright DASSAULT SYSTEMES 6



Knowledge Advisor

Master Exercise Part 1

Design Process — Part 1

‘ 35 min

1
%reating User Parameters

@ Parameters

— Length=400mm
—fﬁ Height—75mm

P Width-63mm

— Thickness=4mm
— CornerRadins=>mm

the User Parameters

[ Creating geometry using

Copyright DASSAULT SYSTEMES

Creating formulas between
the User Parameters and
the dimensions

DOffget. 15 = 22 - f{x)=TopWidth
i Topvridth=22mim Offset.19|='4 -‘.j‘(xFThiu:kness £
= |
— Circularl lole =false Jﬂ'\
Offzet 17 = 4
Offget. 49 = 2= i — Offget 28 = 73 - f{x)=Height
Offset. 48 = 4 - fx)=Thickness e
[
1

4

i

|%_Offset.22 =31.9 - fx)=Wicth / 2

= Offget 13 = B3 - f{x)="Width
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Knowledge Advisor

Stringer

Step 1 — Creating User Parameters

% 10 min

In this step, you will create parameters and assign
values to them.

Copyright DASSAULT SYSTEMES

' Parameters

=2
— Length=400mm

=
— Height=75mm
5P Width=63mm

=2
— Thickness=4mm
— CornerRadius=5mm
5 Topwidth=22mm
— CircularHole =false
— NumberCircularHoles =3
— CircularHoleDiameter =20mm
— OvalHole=false
— NumberOvalHoles=3
— OvalHoleWidth=20mm
— OvalHoleLength=50mm
— BracketHoleDiameter =8mm
— BracketHolesSpacing=50mm
— BracketHole1Z=50mm
— BracketHole1X=10mm

EXERCISE BOOK

Student Notes:
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Knowledge Advisor

Copyright DASSAULT SYSTEMES

[—— Bracket_Hole_lnstances=8

Step 1: Creating User Parameters
E Part used: Stringer_start.CATPart

« Open the part and note the parameters that are already created for you.

# Create additional parameters and assign values to them as specified in the chart below.

&l
‘ErgParameters

— Length=400mm
=

— Height=72mm

—@P Width=63mm [ Type = Length ]

— Thickness=4mm

A= 3
— CornerRadius=5mm Knowledge | x|
—EBP TopWidth=22mm

Jn o @ 8
— CircularHole=false ‘fﬂ‘% '- 4 %@Difg @z;"’ E'};’

— NumberCircularHoles=3 —»[ Type = Integer ]
— CircularlHoleDiameter=20mm

— OwvalHole=false 4’[ Type = Boolean ]
— NumberOvalHoles=3

— OvalHoleWidth=20mm HeerRarameler Name Type Value (s)

— OvalHoleLength=50mm

&P BracketHoleDiameter=8mm Bracket $facing De | Integer Design508Design60,
—[ﬁ BracketHolesSpacing=50mm Sign Stl‘ing DeSign70

— BracketHole17=50mm

BracketHole1X=10mm /‘J

W Parameter with multiple values

EXERCISE BOOK
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Stringer

Step 2 — Creating Formulas Using User Parameters

% 15 min

a5
ellgp Parameters
="
— Length=400mm
In this step, you will create formulas using the User &P Height=75mm
Parameters.

5P Width=63mm
=
— Thickness=4mm
= R _
Offset. 15 = 22 - f{x)=TopWidth <t Cor"erRad'”5‘5mm
ffsat. 19|= 4 -\iix)=Thickness g 5 Topwidth=22mm
3 — CircularHole =false
— NumberCircularHoles =3
=
= ==0ffsel 17 = 4 — CircularHoleDiameter =20mm
Offeet 49 = Zomfiler Offsst 28 =78 - fix)=Hoight 4— B OvalHole=false
| — NumberOvalHoles=3

= ; _
Offset. 48 = 4 - f{x)=Thickness i (5 OvalHoleW idth=20mm
=
i - — OvalHoleLength=50mm

! _ BracketHoleDiameter =8mm
‘ | Offset.22 = 31.5 - f{x)=Width / 2 = K | .
Offset. 13 = 63 - fix)=Wickh . BracketHolesSpacing=50mm

— BracketHole1Z=50mm
— BracketHole1X=10mm

Copyright DASSAULT SYSTEMES
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Knowledge Advisor
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Step 2: Creating Formulas Using User Parameters (1/5)

¢ Open the ‘Sketch.lprofile’ and note the six formulas that
are already created for you.

! ar?g Relations
@ Offset. 15 = 22 - {(x)=ToaWidth { — fcaFormula.l: “PartBody'Sketch.Iprofile',Offset.1540Offset " =TopWidth
ffset. 19)= 4 -fix)=Thickness faa i — ftoFormula.2: “PartBody'\Sketch.Iprofile\Offset.19\Offset” =Thickness
| | feaFormula.3: “PartBody',Sketch.Iprofile',Offset.29,Offset * =Height i
i — fcaFormula.4: “PartBody',Sketch.Iprofile, Offset.1 3,Offset™ —Width i
i — fcaFormula.5: “PartBody'Sketch. Iprofile,Offset.22\Offset* =Width /2 !
Offagt 49 = 2—_| 1{_@01‘1‘53,29 = 75 - f{x'=Height e 3 — f.oFormula.6: “PartBody\Sketch.Iprofile\Offset 48\ Offset” =Thickness :
] _'F — fcaFormula.7: “PartBody'Sketch.Iprofile'Offset.17,0ffset” =Thickness
@ﬂ'set. 40 = 4 - fix)=Thickness P % L fcaFormula 8: “PartBody',Sketch.Iprofile\Offset.49\Offset =Thickness /2 i

=- ﬁi PartBody

— | Offset 17 = 4

—— ; r@ Pad Beam i
‘ Offset.22 =315-f=wath /2 || Y e |
| Offsat. 13 = B3 - f{x)=\Widith i !

& EdgeFillet.Corners

o fLatatatangngndi T T T
¥’ To be able to view the names of the parameters with values and + Constraint Display E
formulae, select Display Mode = ‘Name + Value + Formula’ in  ———"\, DisplayMode [y opesvaesFomuls v | Fiter.| |
Tools > Options > Parameters and Measures > Constraints and ; B Gl el sl s K=l meemeter ;
Dimensions (tab) > Constraint Display.

¢ Create the formulas 7 and 8 as shown in the image of ‘Relations’ node above.

Copyright DASSAULT SYSTEMES
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Knowledge Advisor

Step 2: Creating Formulas Using User Parameters (2/5)

¢ Create ‘Formula.9’ and ‘Formula.10’ for parameters ‘Length’ and
‘CornerRadius’ respectively as shown below.

- b icaFormula.9: “PartBody'Pad Beam\FirstLimit\Length™ =Length
ff;a Formula.10: "PartBody,EdgeFillet Corners! CstEdgeR bbon 1 Radius - =CornerRadius

Radius. 42 = B 10 - f{x)=Cipcy|ariHoleDiameter f 2

Offset 40 = 37 5|=f0x)=Heaigh) A2, i Offset.43 = 37.5 - f{x)=Height %4&%
Dffget. 37 = 50 - f{x)=CvalHole Length
!
% Offzet 44 = 40 - fix)=CirculariHoleDiameter = 2
RFadiuz 41/ = R 10 - fix)=CrwvalH oleWidth £ 2 @]\ -
Offset. 38 = 20 - f(x)=OwvalHoleWidth
Sketch.OvalHole 4\11_ Sketch.CircularHole

¢ Edit both the sketches of Pocket.OvalHole and Pocket.CircularHole and create the
formulas as illustrated below:

— f[;a Formula.11: “PartBody, Sketch.OvalHole)\Offset. 3 A 0fset” =OvalHolzl ength :
— ftoFormula.L2: “PartBody:Sketch.OvalHole'Radlus 41 \Radius* =OvalHoleWidth /2 ;
- feoFormula.13: “PartBody',Sketch.OvalHole'\Offset. 38", Offset” —OvalHoleWidth
— faFormula.14: "PartBody'Sketch.OvalHole'\Offset. 40", Offset” =Height /2
— fcoFormula.i5: "PartBody,Sketch.CircularHole'\Radius 42\ Radius ™ =CircularHolzDiameter /2

— frakormula.6: “PartBody\Skerch CircilarHole \Offset 43\Offsetr” =Height ;2
— fﬁo Formula.17: “PartBodySketch.CircularHole Offset. 444 Offset” =CircularHoleDiameter #2
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Knowledge Advisor

Step 2: Creating Formulas Using User Parameters (3/5)

¢ Connect the Activity parameters of the pocket features and their pattern
features to both the Boolean user parameters as shown below.

Knowledge

-3l Pocket CircularHole
#-1'7" Sketch.CircularHols

Formulas: Pocket_CircularHole

I_»l Double click on a parameter to edit it

i FParameter | W alue | i i
3 "PartB odvhSketch. CircularHoleh O ffeet. 4 3vmode” Constrained ! 1
' | "PartBoduhSketch. CircularHoleh O ffeet. 4458 ctivitg® true ‘ ;

"PartBodvhSketch. CircularHoleh O ffzet. 445 mode”

ﬂﬂd—o—} IF'artB odyPocket. CircularH olehdchivity

W E FartB ody\Pocket CircularH oleAchiaty’ falze ! [ -
! - | S ! ! IElrcuIarH ale
| Editname o value of the curent parameter | B CircularHole=false

; feaFormula 13: " Par IBudy ' Pockel.OvalHole' Aclivily " =0OvaHole

ftaFormula.19: "PartBodyRectPattern.OvalHole Activity  =OvalHole

ftaFormula.20: ‘PartBody'Pocket.CircularHole! Activity * =CircularHole ‘
feoFormula.21: "PartBody\RectPattern ClrcularHole) Activity * =ClrcularHole

Copyright DASSAULT SYSTEMES
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Knowledge Advisor

Step 2: Creating Formulas Using User Parameters (4/5)

« Parameterize the pattern of ‘Pocket.OvalHole’.
# Set the activity of the ‘OvalHole’ parameter to ‘true’.

=
- OvalHole=true

& Edit the ‘RectPattern.OvalHole’ rectangular pattern.
@ Create a formula to link the number of instances to the dedicated user parameter.

# Create the formula as shown in the image below to define the spacing between the
holes. Do not forget to use brackets to delimit the fields.

' PartBody
i—@ Pad Beam
— @ EdgeFillet.Corners

=-|Ljl Pocket.OvalHole

Rectangular Pattern Definition EI§|
First Direction | Second Direction |
Par amneters: |Instance(s) & Spacing j
Inskance(s) ! | ﬂ;q
Cad

—[& RectPattern.OvalHole ]
=- )l Pocket.CircularHole
i-w»fi Sketch CircularHole
—};ﬁ RectPattern.CircularHole
== Hole Bracket

i—@ Sketch Bracket

— 1} RectPattern Bracket

Copyright DASSAULT SYSTEMES

Deactivated Formula >

Reference Dirg
Edit...

Reference eleme

Reverse I

Obiject bo Patter
Object: |Pocket.C

[ ¥eep specificat

Add tolerance. ..

Change skep 4
Measure Between. ..

Meazure Ikam. ..

Add Mulkiple Yalues. ..

Add Range. ..

Edit Commert. ..

Length : r

Formula Editor :

4 Incremental

“PartBody\RectPattern.OvalHoleXSpacing1

| PartRndy iR ectPatt e OvalHolelSnacina

(Length -2*OvalHoledyidth -CwvalHoleLength diiMumberdyvalHoles -1)

FEMDErS O Fdramelcrs

Tembers of Length

A (al | |Length

T Renamed parameters Height

1, — {Widkh
Bionlean blll 0

@ ok | & cancl |

______________________________________________________________________________________________________________________________________________

fcaFormula.22: “PartBody'RectPattern OvalHole',NumberInDirl * =NumberCvalHoles
ftaFormula.23: “PartBody,RectPattern OvalHole' Spacingl * ={Length - 2*OvalHoleVidth -OvaHolelength )/ {NumberCvaHoles 1)

EXERCISE BOOK
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Step 2: Creating Formulas Using User Parameters (5/5)

¢ Repeat the same process for pattern of ‘Pocket.OvalHole’.

@ Set the activity of the ‘OvalHole’ parameter to ‘false’ and the activity
of ‘CircularHole’ to ‘true’.

= =
- OvalHole=false ' CircularHole=true

# The formula for the spacing in this case will be as shown below.

r@ Pad.Beam First Direction | Second Direction | Formula Editor : “PartBody\RectPattern.CircularHole\Spacin...
"ﬁ Sketch.[profile Parameters: |Instance(s) # Spacing j
. ; o Incremental
& EdgeFillet Corners instance(s) ;| J 4
#-I73) Pocket OvalHole ﬂ] |:c0 Edit Formula. . PartBodyiRectPatkern, CircularHolel Spacingl =
B tﬁ RectPattern.OvalHole Length:  [0f T i T [ — /{(Length -4*CjrcularHoleDiameter ){MumberCircularHoles -1)
0 ) ReferenceDirec o Dictioniar Members of Farameters Mermbers of Al
-"IEI Pocket CircularHole Reference elemer = | |Length A
Add tolerance... : = - :
: Reverse Desian Table ¥ Renamed parameters Height
H i RectPattern Circulartiole | 2858 g > < |3 |tenath | |width v
Object ta Pakterr
=- T Hole Bracket Mes e ictmecn. . -
Objeet: [Forkel Gl ppoi e | MumberCircularHoles 3
& _ T :
E Sketch Bracket [ keep specificati Add Multiple Values, . g af I ‘ CaI'IIZE|_I
— 5} RectPattern Bracket At B ‘
@ 0K Edit Comment, .
|~ —

feaFormula.24: “PartBody,RectPattern CircularHole, Number InDirl ™ —MumberCircularHoles

feaFormula.25: “PartBody\RectPattern CircularHole', Spacingl * =(Length -4*CircularHoleDiameter )/{NumberCircularHoles -1)

Copyright DASSAULT SYSTEMES
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Knowledge Advisor

Stringer

Step 3 — Creating Geometry using User Parameters

10 min

?

In this step, you will create geometry using User
Parameters.

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

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
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Knowledge Advisor
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Step 3: Creating Geometry using User Parameters (1/2)

¢ Create holes that will be used to fix a single or multiple brackets in the Stringer.

# Create a plane offset to the zx plane at a distance '
equal to the height parameter. ‘
- {BP Height=75mm

shown.

# Select this plane as support and create a hole as %W

# Open the sketch of the hole and position it with respect to the edges using parameters
and formulae, as shown in the figure.

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

= TopWidth — (Thickness/2) - BracketHole1X

ketHole1Z

# Associate the diameter of this hole to the parameter ‘BracketHoleDiameter’.

- f[c] Formula.31: PartBody'Hole.1'Diameter=BracketHoleDiameter

Copyright DASSAULT SYSTEMES
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Knowledge Advisor

Step 3: Creating Geometry using User Parameters (2/2)

@ Create a pattern of this hole using parameters and values as shown.

=
Instance (s) = ' Bracket_Hole Instances=7

Spacing = @ BracketHolesSpacing=50mm

Copyright DASSAULT SYSTEMES
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Knowledge Advisor

Master Exercise Part 2

Design Process — Part 2 -

Creating a Rule to control the spacing and

hole diameter as per the pre-defined designs

of the brackets, which have to be fixed in
15 min these holes

Creating a Check to
observe the pattern of the

holes
Bracket_Hole_Pattern

& Bracket_Hole_Pattern iz not walid and holes pattern may be exceeding the Length of the Stringer

Copyright DASSAULT SYSTEMES

% Brarket_Hnle_Pattern
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Knowledge Advisor

Stringer

Step 4 — Creating Rules

‘ 10 min

In this step, you will create rule(s) to control the design
modifications of the Stringer part.

Copyright DASSAULT SYSTEMES

Bracket Design = Design70
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Knowledge Advisor

EXERCISE BOOK

Step 4: Creating RUIeS (1/2) Student Notes:
CATIA data used: Stringer_Part2_Start.CATPart

¢ Create a ‘Rule’ which will incorporate the following cases for the parameter
‘Bracket_Spacing_Design’.

Reactive Featurez E3

I— Bracket Holes Rule

Rule

If
‘Bracket_Spacing_Design’ Then
__ BracketHolesSpacing = 50mm
D
esigns0 BracketHoleDiameter = 7.0mm
. BracketHolesSpacing = 60mm
D 60
esign BracketHoleDiameter = 7.5mm
] BracketHolesSpacing = 70mm
Design70
9 BracketHoleDiameter = 8.0mm

Copyright DASSAULT SYSTEMES
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Knowledge Advisor

EXERCISE BOOK

Step 4: Creating Rules (2/2) Student Notes:

© You can use the following code in the ‘Rule Editor’.

I— Bracket Holes Rule
Rule Editor : Bracket_Holez Rule Active EE

% el R =S| 2

|if Bracket_Spacing_Design == "Designh0"
{

. Mezzage("'For Dezignd0 , BracketHolezSpacing will be made equal to S0mm and | BracketHoleDiameter will be made equal to 7.0 mm'™)
l BracketHolez5pacing = 50mm
BracketHoleDiameter = 7.0mm

1
|if Bracket_Spacing_Design == "Designe0"
{

Mezzage("'For DezignB0 , BracketHolezSpacing will be made equal to B0mm and | BracketHoleDiameter will be made equal to 7.5 mm'™)
BracketHolez5pacing = B0mm
[ BracketHoleDiameter = 7 .5mm

1
[if Bracket_Spacing_Design == "Design70"
{

tezzage('For Design?d . BracketHolesSpacing will be made equal to Y0mm and | BracketHoleDiameter will be made equal to 8.0 mm"']
BracketHolezSpacing = F0mm
BracketHoleDiameter = 7 .5mm

Copyright DASSAULT SYSTEMES
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Knowledge Advisor

Stringer

Step 5 — Creating a Check

. 5 min

In this step, you will create a ‘Check’ to observe the pattern of the
holes.

@ Bracket_Hole_Pattern

Bracket_Hole Pattern

& Bracket_Hole_Pattern iz not walid and holes pattern may be exceeding the Length of the Stringer

Copyright DASSAULT SYSTEMES
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Knowledge Advisor

Step 5: Creating Check

¢ Create a check to verify that the holes created by the pattern do not
cross the Stringer length, resulting into invalid form of pattern.

: @ Bracket Hole Pattern

= el HR[[P]S]

/\

Type of Check wMessage(lE!rau:ket_Hu:uIe_F'attern iz ot walid and holes pattern map be exceeding the Length of the Stringer )

[BracketHaole1Z + [Bracket_Hale_Instances - 1)* BracketHolesSpacing 1< Length

% You can use the settings and the line of code in the ‘Check Editor’ as shown above.

% You can also verify the warning of the ‘Check’ by assigning
the values to the parameters as shown below.

B Bracket_Hole_Instances=8

Bracket_Spacing_Design=Design50

§ Bracket Hole Mattem

Copyright DASSAULT SYSTEMES
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Knowledge Advisor

EXERCISE BOOK
E . P 3 Student Notes:
Design Process — Part 3
6 - -
] Creating a new Design Table from the
15 min existing User Parameters
Knowledge | x|
J A @ B
ﬁ@?,. '. @ ﬁi'ﬁf& @‘_ @}/—_{_
Dezign Table
E DeszignT able Stringer active, configuration row : 3
E Dezign T able Properties E
! [Mame:  [DesignT able.Stringer !
i |Comment JThis design table was created by . on . E
: Configurations | Agzociations I E
i < Filker: I E
E Linel Lengthl Heightl Widthl Thicknessl D:umerFEadiusl
Changing configuration | |2 isom comm Gom 4 om |
and updating the design : <3 S00mm 78 FOmmn 4. 2mm Girnrn
- Configuration=1 - Configuration=2 - Configuration=3
[}
z
13
]
5
2
3
8
Copyright DASSAULT SYSTEMES 25



Knowledge Advisor

Stringer
Step 6 — Creating a ‘Design Table’

‘ 10 min

In this step, you will create a new Design Table from some of the existing user parameters.

Knowledge E3
J feo @ A @Dﬁg @ g @ DesignTable.Stringer

DeszignT able Stnnger achtive, configuration row : 3

ame . DezsignT able Stinger

Cormrnent :[Thiz design table was created by . on

|'Design Table Properties
M

Configurations | Azzociations I

o Filker I

Llnel Lengthl HE|ght| 'W'll:lthl Thlcknessl CommerR adiuz l
400mm  7Bmm B3mm dmim Brmm
2 480mm B0 EBSmm 4rmm Brnrm

A00mm  8mm  7O0mm 4 2mm Bmm

Copyright DASSAULT SYSTEMES
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Knowledge Advisor

EXERCISE BOOK

Student Notes:

Step 6: Creating a ‘Design Table’

E Part used: Stringer_Part3_Start.CATPart

¢ Create a ‘Design Table’ named “DesignTable.Stringer” of 5
all the ‘User Parameters’ except the following: ;

onentaton ;1 Qvertedl o M
. Knowledge Ei| B 5 clect parameters to ingert
1.  BracketHoleDiameter J o -
2. BracketHolesSpacing feo & 8 B, b @ =)= | Fiter On Stinger
3. Bracket_Hole_Instances —~ Filter Narne :|*
4. Bracket_Spacing_Design Design T able Filter Type : |User parameters LI
Pararmeters to inzert Inzerted parameters
. . BracketHoleDiamete
# Click ‘OK’ and save the ‘Design Table’ as .xls or Brackottiokesspacrg | =R et
xt file. Bracket_Hole_Instances Wfidth
Bracket_Spacing_Deszign | <k || Thicknesz
| . . CormerR adius _T_l
#@ DesignTable.Stringer
o Cancel |
-
@ Reopen the ‘Design Table’ and click the ‘Edit -A--|B_|C|-D
Table’ button to create the design 11 Length (mm) 400 450 500 |
: : : P 2] Height (mm) 75 80 ™
configurations as shown in the adjoining table. 153 Width {mm) & s o
14 ] Thickness (mm) 4 4 42
15 CornerRadius {(mm) 5 3 a
DezignT able Stringer 3 1B TopWidth (mm) 22 22 24
| 7 CircularHole false false true !
| 18| MumberCircularHoles 3 3 3
i i1 2 | CircularlHoleDiameter (mmj 20 20 32z .
Edlt I:EII:'IE-'. = I 10 OvalHole false true false |
11 ] MumberOvalHoles 3 4 3
112 | OvalHoleWidth (mm) 20 22 20
Eﬁ OvalHoleLength (mm) 50 55 50 E
HEN BracketHole1Z {mm) 50 50 A0
(18] BracketoletX mm) 10| 0 10|

Copyright DASSAULT SYSTEMES
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Knowledge Advisor

Stringer
Step 7 — Changing design Configuration and Updating

‘ 5 min

In this step, you will switch between the different design configurations that you have
created in the design table.

' Conliyur alion=1 Configuration—2 —ﬁ Configuration -3

Copyright DASSAULT SYSTEMES
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Knowledge Advisor

EXERCISE BOOK

Step 7 — Changing design Configuration and updating Studentflotes

¢ Open the design table and switch between the configurations in the
design table. Update if necessary.

DesignT able. Stringer active, configuration row : 3

[ezign T able Properties
Mame:  |DesignT able.Stinger

Coarnrment :[Thiz design table waz created

a Activity

Configurations | Azsociations |

o Filter : Edi...
| Edi.|

Linel Lengthl Heightl Widthl Thicknessl CormerH adiuz | Tu:upWiu:Ithl Eiru:ularHu:uIel Mumb... | CircularHoleDian
1 400rmm 7Brmm B3mm dmm Bmm 22mm falze
2 450mm  S0mm  B5mm dmm Bmm 22mm falze
<3»  BO00mm /Srmm O 4 2mm B 24mm

20mm
20mm

22mm

LERE (0 L0

-|§ Configuration=2

.
S

This step completes the Stringer exercise.

Copyright DASSAULT SYSTEMES
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Knowledge Advisor Added Exercises

&= Light Bulb Exercise
&= Sheet Metal Part Exercise
= Wheel Rim Exercise

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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Light Bulb

Added Exercise Presentation

‘ 1 hour

In this exercise you will:

s

Copyright DASSAULT SYSTEMES

Embed the knowledge within the design of a light bulb
assembly using Formulas, Rules and Checks.

Define a light bulb family using a Design Table.

Determine the impacts and dependencies of a parameter
modification using the Knowledge Inspector tool.

Automate drawing creations using the VBscript Macros
launched from rules.

EXERCISE BOOK

Student Notes:
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Design Intent: Light Bulb

@.ﬁ;] ightHnlh_Assembly

1;,-1:'6] Socket_Assy (Socket _Assy.l)
*—%] Filament_Assy (.1

@ Glass Bub (Glass Bulb.1)
:- Parameters
—@ Socket_Type—European
—@ Socket_Diameter=9mm
g socket_Height=9mm
—i8 Cost=0.642222222
—i Bulb_Hcight—32mm
—@ Bulb_Ciameter —32mm
—i8 Kilb_Rarin=1.124
— WorkStatus=In_Prograss
=25 Relations [ ...]
—E Murnber ol _¥ireSupporl
— =3 Socket_Type

— '3 Cost
_@ Drawing Creation
B %ﬁ 4_Supports

— &' Thin_Glass_Thickness
— E Medium_Glass_Thickness

t@ Bulb_Farnily

2l rawing Creation

Copyright DASSAULT SYSTEMES

— =3 Bulb_Glass_Thickness 8
— =2 Bulbshape §

— g 3_Supports "

— %ﬁ Big_Glass_Thickness s

In the context of an assembly representing a light bulb:

Create User Parameters and formulas

Create a rule to keep a specific ratio value in the bulb
design

Create checks to inform the user that the ratio limit
values have been reached

Analyze the impacts of a parameter value modification
using the Knowledge Inspector

Create a design table to ease the definition and the use of
alternate designs for the assembly

Automate the creation of drawings using macros
Create and use catalogs of standard components

EXERCISE BOOK

Student Notes:
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Student Notes:

Design Process: Light Bulb

Step 1 : Create user Step 2 : Create a Rule

parameters and formulas o

i [ Bulb_Height / Bulb_Diameter 1> 17

For

gl et or. (Glass_Bulb!Radius_Bulb = Bulb_Height / [21.7)
Bulb_Flatio=1.7
a1 - Inpor |

elce  [Buls_Height ¢ Bulb_Diameler) < 1.125

(T

e ok ot et

Parameter Ve [ Fomda [adive 2] (Gl2ss_BUBAR adius_Bulb = Bulb Height / (2°1.135)

T\Belations 1 Formuia Tuhcii e e

14Relations. 1\Formula 2\Activity true YT e

Supon Heigh pres ] |
N uppors 3 Rl Nunber_of WicSupots  ses

B 1 WAy o

Prochitl geomie_Difsel5\Diisel 5 fset o Socket Hoigh Jos

Edit rame, value of formla

- ' = ) Step 3 : Use the Knowledge
Inspector tool
o B Wi
-
e EED e L s - ‘o et If oHuwTu‘DE:um:thydal: 5 Shun Al Pty
Name IBuILEa\a\vg S Activity
Contqasions | Assiatins e s o
Tre ] b Disrter b Hegh, | Scekel Type | Gle Malei . " 17 =
SU—— ; Step 4: Create a b e =
) 2dmm m, “Ametican Clearblass || o EqualdfSOmm =]
4 2w 45 Ameicen CleaiGlass DESi n Table TR
g Parameters [ Relation Name [initalalue [ V. Oldvalie | V..] NewValn =]
LightBulb_Assembly\R elations. T\Re. tue e > ol
il
Back | Forwaid]
Edtiste ] Ouplost dotainCATIA mocel Q ok | @G| @rwes
9 0K | 9 Apply | O Cancel ___

Step 5/6 : Generate a drawing Step 7: Create a bulb Curere | FatFary 2 B &

with a Macro launched from a glass family catalog — -
Rule or a Reaction iz ;
Rule Editor : Create_Drawing Active [2]x] g
(f“/il “WorkStatus == "Completed” .
i{!So:kere =="hmerican’ 4|

LaunchiacroFromFile ['D:ALightBulbhExercise_start\dmesican_Drawing_creation.CAT Seript”) Filter: Table>»
, d [y |REZSS

else if Socket_Type == "Euwopean”

Close I
LaunchMacioFomFie ['D:ALightBulbSExercise_stat\E urapean_Drawing_creation CATS cript”) J .
' v

Copyright DASSAULT SYSTEMES
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Light Bulb o

Step 1 - Create User Parameters and Formulas

. 10 min

In this step you will create four User Parameters:
¢ Bulb_Height
¢ Bulb_Diameter

¢ Bulb_Ratio (stands for the ratio of the bulb’s height to its diameter (ratio=Height/Diameter) )
¢ Wet_Area

@ ightBulb_Asscmbly

T—C'}Sj Socket_Assy (Socket_Assy.l)
& | Filament_Assy (.1)
$:% Glass_Bulb (Glass_Bulb.1)
-—% Parameters
—6 Socket Type=American
—iE Socket_Diameter =0mm
— Socket_Height=9mm
— Cast-0.52
—g HIb_Height =39mm
— Bulb_Diameter =24mm
—@ Gulb_Ratio=1.416666667 =0Bulb_| leight /Bulb_Diameter
+ B Relations
i coneranes
Applications

Copyright DASSAULT SYSTEMES
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Do It Yourself (1/2) Student Notes:

E Catalog.CATMaterial

1. In CATIA V5 Tools/Options, declare as default catalog the Material
catalog furnished with the training data:
.../Student/Data/Light_Bulb_Assembly/Catalog.CATMaterial.

This will add a new glass material in your material library.

2. Choose the correct display mode to see the materials.

options 21|
oo
JUELLIR0S Makerial | Shading Display I
2 m Gzeneral Options
! Display % 2 Display & warning when adding properties o a material
'-EE Compatibility [ Use Link made by default when applying & material
=72 parameters and Measure [ Use Force mode: as the default inheritance mode

_Ea- Bevicss and Vitkial Rl [] Desynchronize visualization when modifying material attributes

P.InFrastructure [] open the catalag in read-write mode when applving & material
._m Produck Struckure Material Parameters
" _ — ] .EE [] Create a matetial parameter when creating a part, a body or a surface
E;atalug i o Create a link to the catalog when modifyving a material parameter
L & Part Infrastructure Default Material Catalog Path
-!{\.:I:E,SD S o Gl 4 Q |bwledge AdvisoriStudent|DataLight_Bulb_aAssembly\Catalog, CATMaterial @l ]

Lthis path iz used Eo refrieve the default catalog For applying materials
and supersedes the path defined in CATStartupPath environment variable)

.

Mechanical Design

Copyright DASSAULT SYSTEMES
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Do It Yourself (2/2)

E Open CATKWA LightBulb_Assy Start.CATProduct

ightPulb_aAssembly

Socket_Assy (Socket_Assy.1)
Filament_Assy {.1)

1. At the root level, create two User Parameters of ?g Gless_Bulb (Glass_Bulb.1)

type Length:
¢ Bulb_Height =34mm
¢ Bulb_Diameter =24mm

2. Create a Parameter « Bulb_Ratio » of type Real
defined by the formula:
Bulb_Ratio=Bulb_Height /Bulb_Diameter

3. Add the following formula on
Glass_Bulb\Glass_Height parameter :
Glass_Bulb \Glass_Height =Bulb_Height

a parameter of type Area. Rename it
« Wet_Area » and define it with the formula :
Wet_Area=smartWetarea (PartBody\Shaft)

Copyright DASSAULT SYSTEMES

rgﬁ Parameters

(B Socket_Type —American

— Socket_Diameter —-9mm

— Socket_Height=9mm

—(24 Cost=0.52

—(B Bulb_l leight=34mm

— (&P Bulb Dlameter=z4mrrg

—E Bulb_Ratio=1 416666667 =Bulb_Height /Bulb_Diameter

f—ég Relations

t’* Constraints
Applications

E-Q Glass_Bulb {Glass_Bulb.1)
4. Activate the Glass_Bulb Component and create =3 Sl

|

r

s’ R¥ plane
o y7 plane
2k plane
Parameters
@ Material=Glass
Glass_Material=ClearGlass
Viet_Area=0.002m2=smartWetarea{PartBody'Shaft ] ]
QE Relations
ﬂ:@ PartBody
Glass

EXERCISE BOOK

Student Notes:

Copyright DASSAULT SYSTEMES

36



Knowledge Advisor

EXERCISE BOOK

Light Bulb o

Step 2 - Create a Ratio Rule

10 min

In this step, you will create a Rule that will ensure that the bulb ratio
(Height/Diameter) always remains between 1.125 and 1.7 in order to avoid to get
strange bulb shapes.

Rule Editor : Bulbshape Active I 2 x|
IE Line:I1 m 'ﬂi =! 0
s

if { Bulb_Height [ Bulb_Diameter ¥ = 1.7

Glass_Bulb\Radius_Bulb = Bulb_Height § (2*1.7)
Bulb_Ratio=1.7

F
else if {Bulb_Height | Bulb_Diameter) < 1,125

1
Glass_BulbiRadius_Bulb = Bulb_Height [ {2%1,125)
Bulb_Ratio = 1,125

else

1
Glass_Bulb\Radius_Bulb = Bulb_Diameter | 2
Bulb_Ratio = Glass_BulblGlass_Height [ {2 * Glass_BulbiRadius_Eulb)

Filament_SupportiwireSupport_Height =
Glass_Bulb\Glass_Height - Glass_BulbiRadius_Bulb

Dictionar: Mermbers of Parameters Members of Al
M “Sncket Tip\PartBody\sketch, LiActivity "
Keywords Renamed parameters *Socket Tip\PartBodyiSketch. LAbsolutexistActivity

S [

Diesign Table Boolean " Socket TiphPartBody! Sketch. 1\Length.8\Length’
Operators Length “Socket TipiPartBodylSketch, 1\Offset, 94OFfset”
Painter on value Function: ¥ | Angle " Socket TiphPartBody! Sketch, 1\OFFset, 100 Offset”
4 4 String Li 4 | |

@ Ok ’ anplyi "Cancell

Copyright DASSAULT SYSTEMES
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Do It Yourself

1. At the root level, create a Rule named « Bulbshape »
with the following instructions :

2]
if ( Bulb_Height / Bulb_Diameter ) > 1.7 éﬁl' = melT— HFR =2
{Glass_Bulb\Radius_Bulb = Bulb_Height / (2*1.7) { (Eun et b B> LT E

- Glass_BulbiRadius_Bulb = Bulb_Height [ (2%1.7)
Bulb_Rath =17 Eu\bjatwo:u
Message ("The Ratio has reached its upper limit of 1.7. | et AR G
Glass_BulbiRadius_Bulb = Bulb_Height § (2%1.125)

Bulb diameter has been modified accordingly.| Bt ki = 128
Bulb diameter is driven by ratio of 1.7 of the Bulb_Height")} [

Glass_BulbiRadius_Bulb = Bulb_Dismeter | 2
Bulb_Ratio = Glass_Bulblalass_Height f (2 * Glass_BulblRadius_Bulb)

. . . i
else if (Bulb_Height / Bulb_Diameter) < 1.125 o R S e 3 5
. . " |
{GIass_Bbe\Radlus_BuIb = Bulb_Height / (2*1.125) Dt Vebers o Porameters — Tlenbers o 1 :
BUIb_Ratlo = 1 '1 25 M Renamed paramsters = ggzﬁt l:ﬂg::tgggz:gkk:g::R:;tsl;:tu\;eﬂst\.qct!wty‘ 3
Message("'The Ratio has reached its lower limit of 1.125,| s el S e
. . . ainter on walue function: T |Angle lald iplPartBiody! ch. et sl i
Bulb diameter has been modified accordingly.| _|_|_l‘I sting d| T | _J‘J
Bulb diameter is driven by ratio of 1.125 of the BuIb_Height.'“.L asen| @] ez
Else

{Glass_Bulb\Radius_Bulb = Bulb_Diameter / 2
Bulb_Ratio = Glass_Bulb\Glass_Height / (2 *
Glass_Bulb\Radius_Bulb)}
Filament_Support\WireSupport_Height =
Glass_Bulb\Glass_Height - Glass_Bulb\Radius_Bulb

2. Click “Yes” in the « Conflicts Warning » panel in order to avoid a valuation conflict
between Formula.5 and this new Rule.

Copyright DASSAULT SYSTEMES
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Step 3 - Use the Knowledge Inspector Tool

10 min

In this step, you will use the
Knowledge Inspector tool to
understand what are the impacts in the
light bulb design of the Bulb_Height
parameter modification.

Copyright DASSAULT SYSTEMES

Enowledge Inspector 2]
—Agents Options Filters
@ WhatIf O How To || Geometiic Update: [ Show All Parameters | Filter Mame
Filter Type; IUSBI parameters *I
Dvn | Hame | walue | -
“WorkStatus In_Progress
LightBulb I Bulb Height S0rmm
LightBulb_AszemblBulb_Diameter 24mnm o
Socket_Height 9mm
Sacket_Diameter S
Socket_Type Amencan L‘
— Parameter
!lngI'ulBI.||I;-_.-’-‘«t-.f.ernL-|_u\Eulh_l-lail_:lhl Equa|s|5ﬂmm E
—Then
Parameters | Relation Mame | Initiaalue [ var [ Oldvalue [ War | Newdalu =
LightBulb_AzzembltBulb_Height 3dmm = mm < S0mm
Glass_He|gh[ ............................ Bu|b_He|ght ................. 34mm i 34mm ......... ( ..... 5Dmm ......
WireSupport_Height Bulbzhape 22mm = 22mm < 35.294mn
Filament_SupportsBody 145ketch... WireSupport_Height ... 7.333mm = 7.333mm < 11.7E5mr
Filament_Support\Body 145ketch.... WireSupport_Height ... 5.5mm = 5.5mm < 2.824mm—
Filarient_Support\Bodw 14Sketch.... ‘WwireSupport_Height /8 2. 75mm = 2. 78mm < 4.4 2mm
Bulb_ratio Bulbzhape 1.4166EE.. = 141B6BE... < 17
LightBulb_Azsermbly\R elations\Re. . true = true > falze =
Badine Bk A e T - 1 i P 14, 7NErnc
I ' | _>l—I
Back_l Fonwal-‘.il

@ ok | @ apply | @ cancel|

EXERCISE BOOK

Student Notes:
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Do It Yourself
1. In the Knowledge Inspector panel, select
the « What if » mode.
Knowledas Inspector 2]
H rﬁgﬁd&- Options Filters
2. Change the value Of B_Lllb_He’ght from < @ what If How To ] Geometiic Update [ Show All Parameters || Fiker Mame :i"
34mm to 50mm and click the Apply button. “~— Fieiiie [Uw prareee. [
Analyze the impacts of this modification. [Dn [ Hame [Vake [ =
S mbly\Bulb_Height S
. LightBulb_&zzembly\Bulb_Diameter 24mm b
3. Change the value of Bulb_Height from gﬁctet_geigm de o
- ocket_Diameter .
50mm to 26mm and click the Apply button. __ Seckel Type Ameican =
Analyze the ImpaCts' I|L|gll|IBl.|II;-_.~'1\<.-ternL-I_u\Eu\l'.-_l-lail_jhl Equalsﬁﬂmm E
— Then
. arameters elation Mame hitialalus | War dialue | War ewhfalu -
4- CIle the Cancel button SO that the EghtBuI:j_Assemth\Bulh_Height I fdon I |34tmm I\: I ?Daélimm I < | gﬂmm
parameter modification is not taken into Glass_Heght Bulb_Height Som < 34wm < O
wireSupport_Height Bulbzhape 22mm = 22mm < 35.294mr
account. Filament_SupportiBodp 1\Gketoh. . ‘WireSuppart_Height . 7.333mm = 7.333mm < 11.765mr
Filament_SupportsBody 145ketch.... ‘WireSupport_Height ... 5.5mm = 5.Bmm < 8.824mm—
Filament_Support\Body. 145ketch.... ‘WireSupport_Height /8 2.75mm = 2.78mm < 4.412mm
Bulb_ratio Bulbshape 1.416BEE.. = 1.41B6BE.. < 1.7
Ligh_tBull;_.?fsembly\ﬁeIations\He... ——— :rgim i :rgim i Eanlsgn::m.-'
At - "
Back | Fomaid |
L\Eﬂ - @ 0K l @ Apply l ) Cancell
- . TheRatio has reached its upper limit of 1.7,
g ‘5) Bulb diameter has been modified accordingly.
?, Bulb diameter is driven by ratio of 1.7 of the Bulb_ Height
g
8
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Step 4 - Create a Design Table

@ 10 min

In this step, you will create a Design Table to manage a light
bulb family. Two different creation methods will be used.

Bulb_Catalog active. configuration row : 1

— Design Table Properties

Mame : |B ulb_Catalag

o Activity

Comment :[

Configurations I Aszociations I

[Line | Bulb Diameter | Bulb Height. | Socket Type | Glass Material
<1 24rnm 3dmm American ClearGlass
2 Almm Amencan Clearllass
2 24mm 48mm Amenican Clearflass
4 2mm 45mm American ClearGlass
] 32mm 32mm European SoffwhiteGlass
7}
w
=
w
=
»
13
o Edit table... I [ Duplicate data in CATIA model
=)
<
o @ 0K l > AppIyJ = Canca\J
2 -
a
=
o
ES
a
5
o

EXERCISE BOOK

Student Notes:
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Do It Yourself

Creation method N°1 :
Create a Design Table named « Bulb_Family »

and check the option « Create a design table with

the current parameter values ». Add four new
configurations as shown below.

A | B [ C | D
Bulb_Diameter (mm)  Bulb_Height (mm)  Socket_Type Glass_Bulb\Material
24 34 American ClearGlass
24 40|Armerican ClearGlass
24 45| American ClearGlass
32 45| Armerican ClearGlass
32 32|European SoftWwhiteGlass

Change the configuration to N°5

Creation method N°2 :

Delete the previous Design Table.

Create a new Excel file using the data shown in
the above image:

« CATKWA_Bulb_Family.xls ». Use the
Automatic association and associate manually
the « Glass_Bulb\Material » parameter to the

« Material » column.

Bulb_Family active, configuration rowm: 5 i _'?_l_)g

[~ Design Table Properties

lNdrﬂBi |Bulh_Fam\Iy 4 Ativity
iCnmmEnt 5| This design kable was created by sit on 4/30/2003

Configurations I Associations |

S Filter ¢ | Edit... |
Line | EBulb Diameterl Eulb H_z_a_\_ghtl Socket_T: pel Glass Bulbj,MateriaII

<1=  24mm 34 American ClearGlass

2 Z4mm 40mm Ametican ClearGlass

3 24mm 45mm Ametican ClearGlass

4 3Zmm 45mm American ClearGlass

= -

SEMm Jamm Eutopean SoftwhiteGlass

Edit table... ’ [ buplicate data in CATIA madsl

@ ok l QADDIy_I ﬂCanceI_I

Bulb_Family active, configuration row : 5 d ]
—Design Table Properties
Mame ¢ |Bu|h_Farm\y < Ackivity

iComment [ This design table was created by sit on 4/30/2003

Corfiguretions | Associations |

Filter ©On Glass_Bulb.1 Associations betwesn parameters and colur
Filker Name :| * Parameters Columns
Filter Type : [l - Bulb_Diameter Bulb_Diameter

Bulb_Height EBulb_Height
Parameaters Columns Socket_Type Socket_Type

Glass BulbiRelationsiFormula, SiAc .

Glass_BulbiMaterial
Glass_BulbiGlass_Material
“ClearGlass\Glass, 1) ¥oung Modul
“ClearGlassiGlass. 1| Poisson Ratio®
ClearGlassiGlass. 1\Density
“ClearGlassiGlass, 1\ Thermal Expar
*ClearGlassiGlass, 1| Yield Strength
Glass_Bulbl_Momenclature ¥

, «| 2]
Associate Dissaciate | ﬂ} &

Create parameters.,, I Rename assodated parameters I
Edit table, ., [ buplicate data in CATLA model

@ oK I QADE\xl Jcance\l

EXERCISE BOOK

Student Notes:

Copyright DASSAULT SYSTEMES

42



Knowledge Advisor

EXERCISE BOOK

Light Bulb o

Step 5 - Lauching a Drawing Macro from a Rule

5 min
Rule Editor : Create_Drawing Active

In this step, you will create a Rule f"“a‘ifWokatalus == "Complsted" s
that will launch macros to create the if Socket_Type == "Emerican’

bulb drawing automatically. If your )
bulb is an American type, a macro
will create projection views using the o . . _ »
third angle standard and if it is an }LaunchMacmFranlIe[ D LightBulbhExercise_starty=uropean_Drawing_creation. CAT Script”]
European bulb, another macro will
create projection views using the
first angle standard.

LaunchtacroFromFile ["D:M\LightBulbhE sercize_starthamerican_Drawing_creation. CAT Script'']

elze if Socket_Type == "European’

=l

Isometric view
Scale: 11

Copyright DASSAULT SYSTEMES

Copyright DASSAULT SYSTEMES 43



Knowledge Advisor

EXERCISE BOOK
Student Notes:
Do It Yourself
1.  Create a Parameter of type String with two 21x
multiple values (In_Progr.ess and P ree— =
Completed) and rename it « WorkStatus ». T |
N omplete
Set it to « In_Progress ». [
2_ Create a Rule named <« DraWing Creation » Rule Editor : Creates_appropriate_drawing Active ﬂi‘
with the following script : L HE w02 2|
if WarkStatus == "Completed” -
if Socket_Type == "American’
if Workstatus = "Completed" LaunchMacraFromDoc (" American_Drawing_Creation")
{ if Socket Type == "American" _ L
{ Lau nch MacroFrom Doc else if Socket_Type == "Europear!
("American_Drawi ng_c reation") } LaunchMacraFromDoc {"European_Drawing_Creation™)
} &l
else if SOCKet—Type == "European" Dictionar: Members of Parameters Members of Al '
- “Socket Tip\PartBodySkekch, 13 Activity -
(LaunchMacroFromDoc("European_Drawing_Creation)}} o | SHEE - | o P ethaomee 3
Operators fud Lan?th ‘Sn(kkx:t T\p'\PartBDﬂy'tSkkst[qllog;set.g'tofffsfet‘
Painter on value function: 71 |Angle " 5ol ipPartBody ch. set, sk’ i
- -p_i_l Strigng LI 'S b TipiPartBodyisketch, 1401 b, 10000 tI _;l_l
| I
_— S oK I @ Apply I JCancaII
3. Change the WorkStatus parameter from
« In_Progress » to « Completed ». It will
automatically create the appropriate
g drawing views.
5 Note: You can view both the used macros using
¢  the Tools/Macro command.
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Light Bulb

Step 6 - Launching a Drawing Macro from a Reaction

. 5 min

In this step, you will create a Reaction that will launch
macros to automatically create the bulb drawing.

Souree bype | | selection

—Sources

WorkSkatus

Available events

ValueZhange

| parameter : String

r—&ckion

@ Knowledgeware action 10 VE action

if WiorkStatus == "Completed”
1

if Sacket_Type == "American”

Edit action... ]

-

LaunchMacroFromDoc (“4merican_Drawing_Creation") LI

Deskination :

|LightEulb_AssemblyiRelations

@ oK I iCanceIl

Copyright DASSAULT SYSTEMES

Scale:

e

Isometric view
Srale: 101

EXERCISE BOOK

Student Notes:
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Do It Yourself
Deactivate the Rule that you have created
'n the last step. 21
Create a Reaction (Knowledgeware action SoUrce e ! [selection =
type) which triggers the same drawing [-Sources
process then the « WorkStatus » ilictia s
parameter value is equal « Completed ».
At the end of the instructions, add the line
WorkStatus =« In_Progress » so that the gwailable events : [y31uechange =
parameter gets back its original value.
Notice that is not possible in a Rule to do |parameter : String
SO. — Action
@ kKnowledgeware action ) WE action
if WorkStatus == "Completed"
Change the « WorkStatus » parameter i Socket. Type == "American’
from « In_Progress » to « Completed ». It _ _ _
will automatically create the appropriate }LaunchMachFrDmDDc {"Armerican_Drawing_Creation™
drawing else if Socket_Type == "European"
: {
LaunchiMacroFromDoc ("European_Drawing_Creation')
+
e
” < WiorkStatus :"In_Prog@
& Edit action.., |
‘é’ _— @ ok | @cance |
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Light Bulb o

Step 7 : Create a Bulb Glass Family Catalog

. 10 min

In this step you will: Catalog Browser:Bulb_catalog

¢ Create a bulb glass family catalog Curent: | PartFamiy.2
¢ Reuse it in an assembly

Filter: | ﬂ' Tables> |
Cloze I

Copyright DASSAULT SYSTEMES
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Do It Yourself: Glass Catalog Creation

E Open CATKWA_GlassBulb_DT.CATPart

1.  Edit DesignTable.1 and insert a column
« PartNumber » in the Excel sheet. Specify a

&l Glass_Bulb_xls

PartNumber value for each row, Py 5 = =
« height*radius material » for example_ PartMumber Glass_Height (mm) Radius_Bulb (mm) Glass_Material
- | 2 | ~TCTearGlass 34 12 ClearGlass
H 3 40M2 ClearGlass 40 12 ClearGlass
2. Save the CATPart and close it. | 4 |45%12_ClearGlass 5 12 ClearGlass
| 5 [45™16_ClearGlass 45 16 ClearGlass
Create a new CatalogDocument. | B |32*16_SoftWhiteGlas 2 16| SoftWhiteGlass
| 7 [40M12_SoftWhiteGlas a0 12| SoftWhiteGlass
Rename the default chapter in « Bulbs » and B |45712_SoftWhiteGlas 45 12| SoftwhiteGlass

add a part family named « Glasses » using
the CATKWA Glass Bulb DT.CATPart

document.
Resolve the new part family. Search
Filter: I
Save and close the Catalog document. Resut
Reference | | Preview | Generative Data I
| PartMumber | Glass Heightl Radius Bulbl Glass_Material |
1 34*12_Clearclass 34mm 12mm Clearclass
2 40%12_ClearGlass 40mrm 12mm ClearGlass
3 45%12_ClearGlass 45mri 12rrn ClearGlass
4 45%15_ClearGlass 45mrm 16mm ClearGlass
5 3216 _SoftwhiteGlass  32mm 16mm SoftwhiteGlass
6 40*12_SoftwhiteGlass  40mm 12mm SoftwhiteGlass
7 45%12_Softwhiteclass  45mm 1Zmm SoftWhiteGlass
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Do It Yourself: Glass Catalog Reuse

|

fe] Open CATKWA_LightBulb_Assy_NoGlass.CATProduct

1. In this product, instantiate the
« 34*12_ClearGlass » component from your
catalog browser. Change its PartNumber into
« Glass_Bulb ».

2. Create one coincidence constraint between the
Glass_Bulb axis and the Socket axis.

3. Create one contact constraint between the two
planes as shown on the right picture.

4. Add the following formula:
Glass_Bulb\Glass_Height =Bulb_Height

Copyright DASSAULT SYSTEMES

Catalog Browser:E: Users) sit) TRAININGSYILT |

21X

Current: I Glasses

el el &)

A.

Filer: |

ﬁi Table>> l
Close I

EXERCISE BOOK

Student Notes:
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Student Notes:

Sheetmetal Part

Sheetmetal Part Exercise: Presentation

‘ 25 min

In this exercise you will:

¢ Use a List to automatically get the total number of bends
« Use a Rule to compute the part’s cost
¢ Use a Check to control the over cost

Copyright DASSAULT SYSTEMES
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EXERCISE BOOK

Design Intent: Sheetmetal Part Student Notes:

_Ezl-l Parameters
¥
= Material=Aluminium
Ié]; UnitBendCost=10
IE]E" TotalBendCost=160
—% BendList
]
[E* ListSize=8

_F:-: = .
= Relations

foo Formula.l: BendList=PartBody .Query("Bend","")

Check.1

:ﬁ@ UpdateCost

In the context of a part representing a Sheetmetal Part...
Creating User Parameters

Creating a List

Creating a Formula

Creating a Rule

s 8 8 a8 =5

Creating a Check

Copyright DASSAULT SYSTEMES
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EXERCISE BOOK
. . Student Notes:
Design Process: Sheetmetal Design
Step 1 : Create c E
User Parameters = = T A

and Formulas

Flle: Number_of ‘WiisSupparts  yes

Socker Height yes

Add Formula

Delets Frmuia

Reaction

List Edition =T

Source bype | ISa\ectmn

Step 2 : Create a

q Bend.1 Add
L= bend List o
== Parameters

Remove
=
[E- Material=Aluminium L

Mave Lip I
%‘ List.1 MMove Diown I

Number OF Elements 1
] @ cancel l Help l

=
5> UnitBendCost=10
Available events I\-'alueChange & TotalBendCost=80

=% List1 2=

[E% Listsize=1

| parameker : Integer
r—#ction

=
[5- ListSize=8

elations

@ Knowledgeware action () ¥E action

foo Formula.1: List.1 =PartBody Query("Ber
okal =Lisk. 1} UnitBe

N\
Edit actian. .. | #* Reaction.1

Step 5: Create new Bends

and evaluate the cost
J
[ S ok m.l

Y sheetMetaPart

= xy plane

[ Step 4: Create a cost Check ]
 chck ctorComttheccaee 20
E bt m ?i = 4
I Type of Check |Silent 'I Message | |This Part is too expensive

| [Totalbendcost < 10

Copyright DASSAULT SYSTEMES
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EXERCISE BOOK

Student Notes:

Sheetmetal Part

Step 1 - Create User Parameters

. 5 min

In this step, you will create two User Parameters:

¢ “UnitBendCost” for the cost of one bend
¢ “TotalBendCost” for the bend’s total cost

e

|
s Parameters

P
[E° Material=Aluminium

—
[E UnitBendCost=10

e

E- TotalBendCost=0

Copyright DASSAULT SYSTEMES
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Do It Yourself

Open SheetMetalPart.CATPart

Create two Parameters :

UnitBendCost = 10 as Real.
TotalBendCost = 0 as Real.

e

I
z= Parameters

e
[F]© Material=Aluminium

=
E" UnitBendCost=10

2=

[F° TotalBendCost=0

Copyright DASSAULT SYSTEMES
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Sheetmetal Part

Step 2 - Create a Bend List

. 5 min

In this step, you will create a List that will be
automatically populated with the sheetmetal
part bends.

Mame I Yalue [ <Type= Add
Bend.1 <Bend> Hercve
Bend.2 <Bend = P
Bend.3 <Bend> Plleciz=tl s
Bend. 4 <Bend = [Vl e Craln I
Bend.5 ZBend =
Bend.6 «<Bend >
Bend.g <Bend:>
Bend.? <Bend>
1l i3
Murnbier OF Elements @ &
@ 0K I & Cancel I

Copyright DASSAULT SYSTEMES
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Student Notes:

Do It Yourself

1. Create a new empty List named « BendList »

2. Add the following formula on the BendList
parameter to automatically populate the List with
the existing bends:

BendList = PartBody .Query("Bend","") @Slneﬂﬂetal%rt
... X¥ plane
[CC) — i yz plane
7 Note that there is a space between “PartBody” and “.Query” ... e Ly plane

IET Material=Aluminium

Formula Editor : BendList 2 x| g BendLisl
— o
§§I 'ﬂill .57' BP ListSiza=8
[BendLit = [BF UnilBeridCosL=10
| 7artBody .Query("Bend",™
Members of Pararmeters embers of Al ~ @ TotaBendCost=160
" Sheet Metal Parameter, 1 Thickness® i’ = .
" Sheek Metal Parameter, 11Eend Radius® &3 Relations
“Sheet Metal P, ter. 11RadiusTable”
a2 e il e -7 sheot Metal Parameter .1
Real l] 4 E i Par B LI
[PartBady |PartBady f:; arfoocy
U .
i, Geometrical Set.1
@ 0K I W Cancel I
— B Alwniniurn
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Sheet Metal Part

Step 3 - Create a Cost Rule

% 5 min

In this exercise, you will create a Rule that
will compute the total cost of the bends.

This cost depends on:

The number of bends

¢
¢ The bend unit cost
¢
¢

Copyright DASSAULT SYSTEMES

The sheetmetal part’s thickness
The sheetmetal part’s material

Rule Editor : Rule.3 Active i 2=l

I:;

Line:rl_ Pﬁﬁl%‘s‘l‘! | &l

'F Material == "Aluminium”

i

else

TotalBendCost = BendList!Size * UnitBendCost * * Sheet Metal Parameter, 11 Thickness® *# 1000

TotalBendCost = BendListiSize * UnitBendCost * * Sheet Metal Parameter, 11 Thickness™ * 1500

Dickionar Members of Parameters
m

Kevwords Renamed parameters
Design Table Length

Operakars String
Drirker am seahie B |nr}'in_ni.ﬂ Real
-‘_r—l i Eoolean LI

Members of Al

" Sheet Metal Parameter, 13Thickness™ i’
“Sheet Metal Parameter. 118end Radius®
" Sheet Metal Parameter, 1 RadiusTable™

“Sheet Metal Parameter, 13K Factor”
‘q[.wr- Mekal Pararmater 1ADTRRAPrnsFavnn .Iij_v.l
4 »

I
@ oK J @ Apply I aCancel_’

EXERCISE BOOK

Student Notes:
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Do It Yourself

1. Create a Rule named « CostUpdate » with the following
instructions :

If Material == "Aluminium”

{TotalBendCost = BendList\Size * UnitBendCost * 'Sheetmetal Parameter.1\Thickness' /1mm * 1.000}
else

{TotalBendCost = BendList\Size * UnitBendCost * ‘Sheetmetal Parameter.1\Thickness'/1mm * 1.500}

EI_!_E Line:la_ %lﬁil‘!ll C?l

If Material == "Aluminium"

else

TotalBendCost = BendListSize * UnitBendCost * © Sheet Metal Parameter, 13 Thickness™ fimm * 1,000
i TotalBendCost = BendLisk)Size * UnitBendCaost * °Sheet Metal Parameter, 11 Thickness” f1mm * 1,500

Copyright DASSAULT SYSTEMES
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Sheet Metal Part |

Step 4 - Create a Cost Check

. 5 min

In this step, you will create a Check to warn the user
in case the maximum cost value is exceeded.

[——

|.L_ Fie E Relations

fl?:;x:] Formula. 1; BendList=PartBody. Query ("Bend",""

Copyright DASSAULT SYSTEMES
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Do It Yourself

1. Create a Check named « CostCheck » and defined by the condition :

TotalBendCost <180

2. Select Warning for the Type of Check and key in the following message:
“This Part is too expensive”

Copyright DASSAULT SYSTEMES

Check Editor : CostCheck Active I 2 x|

Tvpe of Check |Warning 'i Message | This Part is too expensive|

Line:il_ mllﬂil-?ll&l

I*Check created by vhw S99/ 2006%¢

TotalBendCost < 130

Dickionar Members of Parameters
Fe
Keywords g Renamed parameters
Design Table Length

Operatars | [Ftring
Prinker nn sk F||nan_n'-—I Real
1 I I L4 Boolean

|
emnbers of Al

* sheet Metal Parameter, 11 Thickness® il
“Sheet Metal Parameter. 11Bend Radius”

" Sheet Metal Pararmeter, 1\RadiusTable ™

* Sheet Metal Parameter, 11KFactor” e
i qtppr Pt =l Dar].mprpr 1'||'\Th|h|nrma|:j_|
4 »

|
@ ok | @apply | @ cancel |

EXERCISE BOOK

Student Notes:
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Sheet Metal Part

Step 5 - Add New Bends and Evaluate the New Cost

. 5 min

In this step, you will create a new wall with bend.

*iﬁ SheetMetalPart

xy plane
¥z plane
T zx plane
L ,..L‘ Axis Systems
i E\-glgl Parameters
P
El* Material=Aluminium
§ UnitBendCost=10
@& TotalBendCost=200
—% BendList
=
= ListSize=10
Relations

b Formula.l: BendList=PartBody .Query("Bend",""

& Aluminium

Copyright DASSAULT SYSTEMES
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Student Notes:
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Student Notes:

Do It Yourself

1. Enter the Sheetmetal Desigh workbench.
(Use license SD2.slt).

2. Click the « Wall on edge icon » and check
the « With Bend » option:

&

3. Select the edge as shown beside and create
the wall.
SheatMetalPart

... ¥y planc

... yz plana

.7 zx plana

*r-/l_. Axis Systems . . .
=4l parameters Notice the new values of the « ListSize »

Material=Aluminium and the « TotalBendCost » parameters. The
%5 BendList Check’s light turns to red and a warning
B istsize=0 message is displayed.
5 UnitBendCost=10
— &4 TotalBendCost-180

é E Relations CheckCost E

— f(g Formula 1 : Bendl ist =PartBody Ouery( "Bend","")

CostUpdate & This Part is oo expensive.

— % CostCheck
?‘Vé‘{ Sheet Metal Parameter .1

+- 3 partady

,}z}/ Geometrical Set.1

-
Ln

Aluminium
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Wheel Rim Exercise

Wheel Rim Exercise Presentation
Wheel Rim Exercise Part 1
Wheel Rim Exercise Part 2
Wheel Rim Exercise Part 3

Copyright DASSAULT SYSTEMES

EXERCISE BOOK

Student Notes:
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Wheel Rim

Exercise Presentation

‘ 1hr 25min

In this exercise, you will automate the design of a
wheel rim and define a wheel rim family.

You will practice on:

Creating Parameters

Creating Formulas

Creating Rules and Checks

Generating a Part Family through design tables
Creating a Reaction

» & & & =
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Design Intent: Wheel Rim

Rim:

- Ilts diameter can be driven either
manually or through a design table

- Ilts diameter always has a
standard value

- Ilts width adapts to the chosen
diameter

Spokes:
- Three available designs
- Their size adapts automatically
to the rim diameter

Copyright DASSAULT SYSTEMES

Material:
- Depends of the
rim diameter

Bolts Crown:
- Six pre-defined
configurations
- A Check verifies that the
crown is not too large compared
to the hub diameter

|
=g Farameters

— Material =Aluminium

— Rim_Size—-17in

— Bolt_Pattern_Diameter=4.5n

— Wheel_Design=Design2

(8 Number_ot_Bolt_Holes =4

— Mumber of Spokes==8

— Rim_5ize_Driving_Mode —Manual_Mode

- | .
=-» m [Lelations

$F= EquivalentDimensions.1
;a Formulas
= &E Rules and Reactlcns
@ Wheel_Specifications
@A Closest_Std_Rim_Size
@ Driving_Mode
= '\% User_Intertare
g valld Hole Pattern
#- 58 Wheel_Sizing
#- B8 Mounting_Confiqurations

EXERCISE BOOK

Student Notes:
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Design Process: Wheel Rim - Part 1

@

@ Rim_Width

Rename the L
parameters .‘\ﬁ

Formula Editor : Outer_RimYSketch. 3\Radius. 20\Radius

B

Assign formulas to the
geometric parameters

] uter_Rimi sketch, 3Radius. 20\Radius

| in_size_Radius -1in|

Dictionar Members of Parameters Members of Renamed parameters
A Al A
Design Table 2 - [Rim_Width
Operakors “ | {Boolean =
< | Length v

| Rim_Size_Radius

@ Ok I ‘Canca\l

Copyright DASSAULT SYSTEMES

ze_Radius

D)

3
(D

©),

Create User Parameters and
drive them by formulas

'B Parameters

=2
— Material=Aluminium
5P Rim_Size=17in
— Bolt_Pattern_Diameter =4.5in
— Wheel Design=Designl
— Number_of_Bolt_Holes=5
— Number_of_Spokes=6

EXERCISE BOOK

Student Notes:
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Design Process: Wheel Rim - Part 2

O)

Create a Rule
that pilots the
spokes design

®

Create a Check
to control the
position of the
bolt holes

i~

1 E Relations
] . . .
m- E(]UI\'E"EHtDImEHSDHS 1
=]
=@ Formulas

;E Rules_and_Reactions

=-+ @ User_Interface
1‘- % ¥alid_Hole_Pattern

Copyright DASSAULT SYSTEMES
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Design Process: Wheel Rim - Part 3 Student Notes:

Wheel_Sizing active, configuration row : 6
@ Design Table Praperties —
Name:  [Whesl_Sieing S Activity
Comment [
Create two

Configurations 1 Associations l

Design Tables e | |

Line l Rim_Size ‘ Rim_twidth | Material

1 13in &in Aluminium
2 13in £.5in Alurminium
3 15in 7in Aluminium
4 15in 7.5in Aluminium
E; 18in 7.5in Alurniniur
< Alurninium
7 17in 7.5in Stesl

g 17in §.5in Steel

9 18in 8in Vellow Brass
n 18in in Vellow Brass

Edit table... I [ buplicate data in CATIA model

@ ok | @apply | @ cancel|
@ =

Generate a
e Part Family

Rim_13_8& Rim_13_6.5 Rim_15_7

Rim_15_7.5 Rim_16_7.5 Rim_1&_8

Create a Reaction and a
Rule to control the Rim
diameter edition mode

Edit Parameter

| Rirn_Size_Driving_Mods ]Design_TabIe_Mode j
Rim_17_7.5 Rim_17_B.5 Rim_16_6 Desiin Table_Mode

Rim_18_%
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Wheel Rim Exercise Part 1

&= Step 1: Rename Parameters
&= Step 2: Assign Formulas to Intrinsic Parameters
= Step 3: Create User Parameters

Copyright DASSAULT SYSTEMES
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Student Notes:

Wheel Rim

Step 1 - Rename Parameters
‘ 10 min

In this step, you will rename some sketch parameters.

Rim_Width
)
o

Rinp_Size| Radius

€

U

Copyright DASSAULT SYSTEMES
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Student Notes:
Do It Yourself
Open CATKWA_Wheel_Rim_Part1_Start.CATPart ¥ Wheo| Rim
. . . oy plane
1.  Optional: Change the Length unit to Inch in
. . . - i ¥Z plane
Tools/Options. If you do not, the dimensions in inches
will automatically be converted into mm and the values - ZX plane
will be displayed in mm. T ElgParameters
Matcrial—hluminium
! Knowledge Units | Knowledge Environment Report Generation | Pard EaE .
: Units 5 T’-ag- Working supports
E . Ma”it“des Ilatar b0|5 A i ¥ L]J.t&l’_lil.tﬂ
H Angle Degree deg 1
i Time Second s ] = w shaft.1
! Mass Kilogram ka 1 seree
' ‘alurne ubic meter I i e
E ;ensity Eilogram |t:|er m3 kg3_m3 b E *_._.,f,_.} SkEt':h 1
' o-.InFrastructure _J| rigt |Mi||imeter (i _Y__J E —@ Shell.1
E k= Mechanical Design S el Millimeter {mm} ]
E b= Shape 5 isplay krailing zeros ] = Trim.1
] = : - xponential notation for values gr ] .
Teesiss R S e — 5 =3 1nner_Rim
=0l Pocket.1
2. Open the CATPart and study its features already created #- ' Sketch.3
for you. —*1:} CircPattern.1
Bolts Crown =Sl ole.d
" #-  Sketeh 6
=
b — ¥ Circpattern.2
5 Spokes l’% Geometrical Set.1
g £ X hxis
g — ® Aluminium
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Do It Yourself

3. In Sketch.1, rename the following parameters using their
contextual menu and the “Rename parameter” option:

. “Outer_Rim\Sketch.1\Offset.40\Offset” in
“Rim_Width”

. “Outer_Rim\Sketch.1\Offset.39\Offset” in
“Rim_Size_Radius”

4. Create a distance constraint of 2.25in between the Hole.1
center point and the central cylindrical surface. Rename
this distance parameter “Bolt_Pattern_Radius”.

5. In Sketch.3, rename the pocket width dimension
“Outer_Rim\Sketch.3\Offset.11\Offset” by
“Pocket_Width”.

Bolt_Pattern_Radius

Copyright DASSAULT SYSTEMES

:

Rim_Width

o]

Rin}_Size

| Radius

EXERCISE BOOK

Student Notes:
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Wheel Rim stugont Notes

Step 2 - Assign Formulas to Intrinsic Parameters

‘ 10 min

In this step you will:

¢ Assign formulas to intrinsic Parameters
¢ Define Equivalent Dimensions

Formula Editor : Outer_Rim\Sketch. 3\Radius. 20\Radius

£ %|2|z
] Quker_Rimt Sketch, 3Radios. 20 Radios =
| Rirn_size_Radius - 1]

Cictionat: Members of Parameters Members of Renamed parameters
Design Tahle
Operators
] | ]
| Rim_5ize_Radius |8.5in
@ oK I & Canicel I

Copyright DASSAULT SYSTEMES
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Student Notes:

Do It Yourself

E;J Open CATKWA_Wheel_Rim_Part1_Step2_Start.CATPart

1. In Sketch.3, assign the following formula to the pocket
radius dimension:
Outer_Rim\Sketch.3\Radius.20\Radius=Rim_Size_Radius -1in

N _
2. Then create a new EquivalentDimensions feature with i'})”’

s

the value 0.75in and select the three radius parameters:

Equivalent Dimensions feature Edition

W'hveel_RimYOuter_Rimt Sketch, 3\Padius, 104 R adius

Wheel_Rim\Outer_RimiSketch, 3R adius, 13Radius
wirhieel_Rim'Outer_Rimt Sketch, 3R adius . 5\Radius

[value 10.75in
—Type accepted in this Equivalent Dimensions Feature i
Tyees N erath ‘

— @ ok | @cancel |

3. Rename the EquivalentDimensions parameter as
“Pocket_Corner_Radius”.

frakormula1: Ourer_Rim'sketch 3WRadins 200 Hadiis=Rim_Size_Radins -1in
1
!JF=Eq.livulenLDineusiunﬁ.l

@ Pocket_Corner_Radius—0.7 5in

Copyright DASSAULT SYSTEMES
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Student Notes:

Wheel Rim

Step 3 - Create User Parameters and Use them in Formulas

‘ 10 min

In this step you will:

¢ Create User Parameters

¢ Create formulas in order to make these User
Parameters drive the geometry

Formulas: Outer_Rim @|§|

E.% Imeort. s I

Filter Cn Outer_Rim

Filter Mamme i *

Filker Twpe : ]Renamed parameters j

Double click on a parameter to edit it

Parameter | Yalug ] Formula J Ackive
Rim_Size_Radius 8.5in = Rim_5ize |2 WS
Rim_‘Width Fin
Pocket_twidth 2,9535in
Bole_Pattern_Radius 2.25 = Bale_Pattern_Diameter (2

Edit name or walue of the current paramater

| Bolk_Pattern_Radius | " 2ain
hew Parameter of type Ii Integer _:] With 1Single Yalue :__J Add Formula I
Cielete Parameter I Delete Formula I

Copyright DASSAULT SYSTEMES

@ ok | @ apply | @ cancel |
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Do It Yourself

Open CATKWA_Wheel_Rim_Part1_End.CATPart to check your result.

1. Create five new User Parameters:
¢ Rim_Size =17 in
Bolt_Pattern_Diameter = 4.5 in

Number_of _Bolt Holes =5
Number_of_Spokes = 6

2.  Create the following formulas:

Outer_Rim\CircPattern.1\AngularNumber=Number_of_Spokes

Wheel_Design = [« Design1 », « Design2 », « Design3 »]

' Parameters

—ﬁ Material=Alurninium

B Rim_Size=17in

— 5 Bolt_Pattem_Diameter=4 5in
—ﬁ Wheel_Design=Clesignl
—ﬁ Number ol Boll_Holes=5
—ﬁ Nurber_of_Spokes=6

Outer_Rim\CircPattern.2\AngularNumber=Number_of Bolt_Holes

Rim_Size Radius = Rim_Size / 2

Bolt_Pattern_Radius = Bolt_Pattern_Diameter/2

?a Helations

&
=0~ EquivalentDimensions. 1

@ Pocket_Corner_Radius=0.75in

— ﬁ;{JFormula.l: Cuter RIm'Sketch.3'Radius.20*Radius=R.Im Size Radlus -1In

-f&ﬂFormula.él: Rim Size Radius=Rim 5ize /2

£ feaFormula.2: Outer R im,CrcPattern.1 Angularfumber =Fumber_of_Spokes
— fr;ﬂ Formula . 3: Outer_Rim', CircPattern. 2 Angularfumber =Mumber_ot_Bolt_Holes

—\fm Formula.5: Bolt_Pattern_Radius —Bolt_Pattern_Diameter /2

Formula Editor : Outer_Rim\CircPattern. 2\AngularNumber @@
& a,

HS £ J 7
J Quter_RimiCircPattern. 2\ angularMumber =

| Mumber_of _Folt_Hales |

Dictionar: Members of Parameters Membiers of Al

~ Rim_Size

Design Table — |Renamed parameters

Operators Length

Pointer on value Function: ™ | 1Skring

< | ¥ Integer Mumber_of _Spokes

| Mumber_of_Bolt_Holes { 5

@ of I o Cancel I

EXERCISE BOOK

Student Notes:
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Wheel Rim Exercise Part 2

&= Step 4: Create a Design Rule
&= Step 5: Create a Check on the Bolts Crown

Copyright DASSAULT SYSTEMES
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Student Notes:
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Wheel Rim

Step 4 - Create a Design Rule

‘ 15 min

In this step you will:

© Create Sets of Relations and reorganize the Relations node

¢ Create a Rule that automatically modifies the style of the
wheel rim spokes depending on a parameter value

[

-ﬁ E.]Rﬂlarinns

ﬁ-_ll}=EqurvaIenu:llmenslorB.1

E:‘;- Pocket_Corner_Radius=0.934in

=- ;E Formulas

— ff'rJFormuIa.S: Bolt_Pattern_Radius =Bolt_Pattern_Diameter /2

— ﬁ:ﬂl—nrmulaﬂ: Rim_Size_Radins=Rim_Size /7

— ftoFormula.3; Outer RImiClrcPattern. 2 Angulariumber=Number of Bolt Holes
— frolormula.2: Outer_RimCircPattern.1' Angulartumber =Number_of Spokes

L fcoFormula.l: Outer_Rim' Sketch. 34 Radius . 200Radius —Rim_Size_Radius -1in
=-4 & Rules_and_Reactions
Wheel_Specifications

— ;E User Interface

Copyright DASSAULT SYSTEMES
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Do It Yourself (1/3) Student Notes:

E Open CATKWA_Wheel_Rim_Part2.CATPart.

1. In the Relations node, create three sets of Relations named as on the picture
below. In a set called “Formulas” place the five existing formulas.

- %gﬂRelatbns

=~_El}’=Equi\raIenﬂ:'imen5ions.1

Pocket_Corner_Radius=0.984in

= ?% Formulas
— ftoFormula.5: Bolt Pattern Radlus=Bolt Pattern Dlameter f2
— ﬁ&)Fonnula A: Rim_Size_Radius—Rim_Size /2
— fi (c) Formula.3: Outer_Rim\CircPattorn. 2 Angularfumber —Mumber _of_Balt_Holes
— feoFormula.2: Outer _Rim'\CircPattern.1\ Angulariumber =Number _of_Spokes

— ff:aFormuIa.l: Outer _Rim\Sketch. 3\Radius .20tRadius =Rim_Size_Radius -1in
— ;E Rules_and_Reactlons

— §§ User_Interface
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2. Inthe “Rules_and Reactions” set, create a Rule named
“Wheel_Specifications”.

This rule will modify:

. The dimensions of the spokes (Pocket_Corner_Radius and
Pocket_Width)

. The number of the spokes (Number_of_Spokes)

depending on:

. The design solution chosen by the user (trough Wheel_Design)

. The size of the rim (given by Rim_Size).

The table below gives you a view of all the configurations and the result
values provided by the rule

Wheel_Design
value:

Design1 Design2 Design3

Pocket Width=75mm
< 14in | Pocket Corner Radius=10mm
Number_of_ Spokes=6

Rim_ Pocket_Width=95mm Pocket_Width=75mm Pocket_Width=20mm
Size | < 16in | Pocket Corner_Radius=15mm |Pocket_Corner_Radius=10mm|Pocket_Corner_Radius=5mm
value: Number_of_Spokes=6 Number_of_Spokes=8 Number_of_Spokes=20

Pocket_Width=95mm
2 16in Pocket_Corner Radius=25mm
Number_of_Spokes=6
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3. Change the Rim_Size parameter from 17in to e
13in and set it back to 17in. Rule Editor : Wheel_S5Specifications Active Il”g]

%E‘ >!\ Line:ll— %lﬂlﬁ!llﬁl

if Wheel_Design =="Designi"
{

if Rim_Size <1in

Packet_width = 75mm
Pocket_Corner_Radius =10mm

else if Rim_Size <16in

Pocket_width =95mm
Pocket_Corner_Radius =15mm

else

Packet_\Width = 95mm
Pocket_Corner_Radius =2Smm

}I';lumber_oF_Spokes =5
0 (13 H b }
4. Set the Wheel_Design parameter to “Design2”, s Bls pasgrssbiesorot
then “Design3”, then “Designi”. T
Pocket:Corner_Radius = 10mm
Mumber_of _Spokes =8

i
else
{
Pocket_wWidth =20mm
Pocket_Corner_Radius =Smm
Mumber_of _Spokes =20
}
* i
] Dictionar Merbers of Parameters Members of Renamed parameters
E [ Rin_S Rocks
> Keywards tenamed patameters R Y]
5 Design Table Pocket_tWidth
2 ¢ | w | |Bolt_Pattern_Radius
& T
(2]
3 |
[=]
=
o
g ~, @ oK l @ Apply l o Cancel l
8 o
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Step 5 - Create a Check on the Bolts Crown

% 5 min

In this step you will:

& Create a Check to ensure that the bolt holes crown does
not clash with the hub.

Check Editor : ¥alid_Hole_Pattern Active d s

= 1§ Line:l 1 IM ili -o ﬁ
Twpe of Check : I'Warning 'I Message i | The Hole crown diameter is too large compared to

Inmer_Hub_Radius -Bole_Pattern_Radius == 0,250

Rim_Size_Fadius -
Aramekers Rim_width

Design Table Bioolean Pocket_wWidth

Operators Length Bolt Pattern Fadius
o Pointer on value Function: _ 1 |Angle i
= Doink —amckrickFore _l_l Trkanar _I_I POCkﬁt_CDrner_RadiUs
£ < | Al { B Rim Size =
& | Inner_Hub_Radius | 3in E
. | | |
@ @ oK @ Apply ¥ Cancel
2 -
=
=2
)
o
o

= .
-+ @ Relations

o
2 °=EquivalkentDimensions.1
=

¢ @ Formulas

;% Rules_and_Reactions

- &% User_Interface
1" E Walid_Hole_Pallem

EXERCISE BOOK

Student Notes:
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i |

33
1.

Open CATKWA_Wheel_Rim_Part2_End.CATPart to check your result.

In the “User Interface” set of Relations, create a new
Check called « Valid_Hole_Pattern ».

\ ) | ) ;E Relations
This Check will verify that the radius of the bolt holes 2 EquivalentDi ions 1.
crown is at least 0.25in less than the radius of the inner :—Lf; HivalenAmensians.
hub. s @ Formulas

;E Rules_and_Reactions
Define a Warning message. For instance: “The Hole crown

= &ﬁ User_Interface
diameter is too large compared to the hub diameter”.

@ Valid_Hole_Pallern

Check Editor : ¥alid_Hole_Pattern Active ﬂ_ﬁi

— W]
Line:f 1 %l‘ﬂil % ' o
Twpe of Check : |Warning 'I Message ; |The Hole crown diarmeter is taa large compared to

Inmer_Hub_ Radius -EBol:_Patbern_Radius == 0.25in

Rim_Size_Radius “
Lenamed parameters Feimn_tidth
Design Tahle Bonlzan Packet_Width
Cperatars Length Bolt Pattern Radius
Painter on value Function: _ |Angle o
Dn'rr [ N el et Inr-lnnn.- _I_I Pocket_Corner_Radius
A | > A | E Rim_ Size =
| Inner_Hub_Radius | 3in =
@ ok | @oppy | @cancel |
-

EXERCISE BOOK

Student Notes:
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Wheel Rim Exercise Part 3

&= Step 6: Create Two Design Tables
&= Step 7: Generate a Part Family
= Step 8: Create a Reaction to Control the Wheel Rim Diameter
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Step 6 - Create two Design Tables

% 15 min

In this step, you will create two design tables in order to drive:

¢ Different wheel dimension configurations
¢ Different wheel mounting configurations (bolt holes)

Wheel 5izing active, configuration row : 6

— Design Table Properties

[Mame | Wheel_Sizing

o fctiviby

Caormment : |

Configurations | Associakions |

4 Fiker: | Ed... |
Line | Rim Size | Rim_width | Material |
1 13in Bin Alurninium
2 13in £.5in Alurminium
3 15in 7in Alurinium
4 15in 7.5in Alurminium
5 16in 7.5in Alurninium
ZHx i Alurninium
& 7 17in 7.5in Steel
g & 17in 8.5in Steel
14 El 18in in Wellow Brass
.‘f 10 18in Qin ‘ellow Brass
2
é Edit table... I [] buplicate data in CATIA model
a
Ea @ oK l @ Apply I & Cancel I
£ S
o

= )
‘o @ Helations

$}= EquivalentDimensions. L

#QE lormulas

i—gg Rules_and_Reactions

-QE User_Interface

— E Yalid_Hale_Pattern

=-H VWheel_Sizing

|§ Canfiguration=6

&) Sheet.1

-- Mounting_Configurations
@ Configuration=2
G sheel.1

EXERCISE BOOK

Student Notes:
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Do It Yourself

E Open CATKWA Wheel Rim_Part3.CATPart.

1. In the “User Interface” set of Relations, create a new Design Table
named “Wheel_Sizing” using the “Rim_Size”, “Rim_Width”, and
“Material” parameters of the document.

2. Add the following configurations to the design table and apply

. . . xE Relations

configuration6: 1=
'Line | Rim_size | Rim_width [ Material |} ﬂ}=Equivalenﬂ]imen5ion5 1
i1 13im Bin Alurninium ! v ’
1z 13in &.5in Alursiniurn ! . ;E Formulas
'3 15in 7in Aluminiurn | * =
4 15in 7.5in Alurainiurn i -
i 160 7.5 Aok | Tr-g : Hilles_and_Heactions
SRR = Buser Interface
i 17i 5.5 Steel ! | B . )
] 18:; &in " Veizw Brass | % Valid_Hole_Pattem
10 1@ &n Vellow Brass | =- B viheel Sizing

3. Inthe “User Interface” set of Relations, create a second Design Table {5 Configuration=6
named “Mounting_Configuration” using the “Number_of Bolt_Holes” 3] Sheet 1
and “Bolt_Pattern_Diameter” parameters of the document.

= ﬁ Mounting Conflguratons

4. Add the following configurations to the design table and apply
[BIF Configuraticn=2

configuration 2:

| Line | Mumber_of_Baolt_Hales | Bolt_Pattern_Diameter l gy Sheet. 1
11 4 i 1

<z 4 4.5in

13 =1 4.5in

{4 5 5in

is = 5.5in

1& & Sin ‘

Try configuration 5 of “Mounting_Configurations” and different
configurations of both the design tables. Then come back to the initial
values.
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Wheel Rim

Step 7 — Generate a Part Family

10 min
Resut |

Reference I kenwords | Preview Generative Data

In this step, you will generate a Part Family from a Design
Table.

Rim_13_& Rim_13_&.5 Rim_15_7

Part Family Definition

x| Mame: | Generic whesl Rim

TDE= | .ﬁ Standard j

Reference | Browser Previgw J

Type: | Docurment
File namne: | |5avelStart\CATIWA Wheel _Rim_Start.CATPart

| Select Document I

Resolution mode

|Descripti0ns can be resolved _T_.J
Resalved Description synchronization mode
JRegenerate Part only if the Design Table row has been modij

@ CK l ﬂCanceIl

Rim_17_7.5 Rim_17_8&.5 Rim_15_8

! Rim_15.7.5 Rim_16_7.5 Rim_15_8 E

Rirm_15_2

_____________________________________________________________
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1. Edit “Wheel_Sizing” Design Table in order to add a column called
“PartNumber”. This column contains the names that will be given to the
CATParts that will be generated.

PartNumber | Rim_Size (in) |Rim_Width (in)| Material
Rim_13_6 13 6 Aluminium
Rim_13_6.5 13 6.5 Aluminium
Rim_15_7 15 7 Aluminium
Rim_15_7.5 15 75 Aluminium
Rim_16_7.5 16 75 Aluminium
Rim_16_8 16 8 Aluminium
Rim_17_7.5 17 75 Steel
Rim_17_8.5 17 85 Steel
Rim_18_8 18 8 Yellow Brass
Rim_18_9 18 9 Yellow Brass

2. Save and close the CATPart.

3. Create a new CatalogDocument.

FeatureDictionary B
Selection:

| CatalogDocument

@ CK i ﬂCanceI_]
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4. In achapter, add a PartFamily. Name it “Generic Wheel Rim” and select

the document containing the Wheel Rim. Click OK.

5. The family and its components are added to the catalog.

6. Check your Catalog Editor settings in Tools>Options.
Check the “Instantiate only resolved family components” option and choose the
folder in which the resolved CATParts will be created.

'{- Options

r
I
I
I

H
1&~E8 General

Infrastructure

i
|
i
i
! B Product Struckure

IMaterial Library

Copyright DASSAULT SYSTEMES

Part Family Definition

| Mame: | Generic Wheel Rim

Type: | BB} Standard ~

Reference | Browser Presiew |

Type: | Docurment
File name: | \Save|StartCATKWA_Wheel _Rim_Start CATPart

I| Select Document .
S
Resalution made
|Descripti0ns can be resolved _v_J

Resolved Description synchronization mode
|Regenerate Part only if the Design Table row has been modill

@ oK I ﬂCanceII

Catalogs |

Resolved Family Components

o Folder:l| EusersyCaTIA_modelsiResolved CATParts

| |2 Create new reference For each instankiakion

() Allow Family component dynamic resolution in catalog
& Instartiate only resolved Family componerits I

EXERCISE BOOK

Student Notes:
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Do It Yourself (3/3)

7. Open the contextual menu of the family to resolve it.
A CATPart corresponding to each configuration of the initial design table is
created in the directory you have indicated in the settings.

CatalogDocumentd catalog
=- i Chapter.1

e -
(3, paste ke

Rim_123_& Rim_123_¢.0 Rim_135_

! ]
5 :
' ]
' '
' '
I 3 !
I B i '
I s ¥ H
' (] !
; ) s
' !
' !
' :
' :
' '
| :
' '
I : """""""""""""""""""" '
!
! [ o E | ) Resolved_CATParts -
: !
p—— - Dac“_,tmn {EiRim_13_6.5.CATPart
' E Hd@lRim_13_6.CaTPart
! : | BRim_15_7.5.CATPart
!
E ! | ilRim_15_7.CATPart
; Kcywold d=Fauk valies, | & 75 Rim 16 8 E &l rim_16_7.5.CATPart
; i -@mm 16_8.CATPart
' '
' '
' '
' '
' '
' '
' '
5 :
' !
' '
' '
' '
' '
' '
' '
' '
' '
' '
5 :
' '
' !
' :
' :
' '
' '
| :
B 1
'
i s
' 1

Referzrce | keywords Previea | raene-ative Data |

Reorder zub chopkzrs..,

Raaur Jer beywords...

Keorder componzrks ..

Ly kawworcs., AR BEEEERSSCEEEEENT 000000 00
REser |7 3.3 Rim_15_5

Resek all =ilkers

syacironze Al Sub-fleers

Copyright DASSAULT SYSTEMES

Copyright DASSAULT SYSTEMES 90



Knowledge Advisor

Wheel Rim

Step 8 - Create a Reaction to Control the Wheel Rim Diameter

‘ 10 min

In this step you will:

¢ Create a Reaction to ensure that the current wheel radius is always one of the standard value
contained in the “Wheel_Sizing” Design Table. Thanks to this reaction, this standard value will
be the closest value from the one specified by the user while modifying the “Rim_Size”

parameter value (see diagram below).

¢« Create a Rule to activate/de-activate some Relations depending on the wheel dimensions

modification mode:

# By changing the Design Table active configuration (“Design Table mode”)
# By changing individually the rim parameter values (“Manual Mode”)

Apply this value to the wheel
geometry

Manual Mode:
Yes
(%] - -
w « Rim_Size » Value
g = »| Standard Value ?
7 modification
£
2 No
2
§

v

Apply the closest standard
value contained in the
« Wheel_Sizing » Design Table

EXERCISE BOOK

Student Notes:
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1. Create a new string User Parameter named
Rim_Size_Driving_Mode with two values:
“Design_Table_Mode” and “Manual_Mode”

Edit Parameter

| Rim_Size_Driving_Mode |Design_Tab|e_M0de Ll
DESEH Table_fode
Reaction
“ . . R Jource bype | ]Selection ﬂ
2. In “Rules_and_Reactions” create a Reaction named —
“Closest_Std_Rim_Size”.
This Reaction will react to the “Rim_Size” parameter value
changes and will ensure that this parameter has a standard -
value contained in the “Wheel_Sizing” design table. fusieble £1arks  [vabsechange =l
a5 |pa_rame_ter_ : Length

Action

<~ To be able to select the Rim_Size as the source parameter, you
will have to deactivate the design table before defining the

@ knowledgeware action O VB action

ek Closer = 0mm e
reaCtion' ::: I(-Z?acllit\?aTuDe=Dmm :

3. Select the Rim_Size parameter as the source and copy the s R PR T SRR
g script contained in “CATKWA_Wheel Rim_Reaction.doc” in I | 5
2 the Action editor. You will find this document in the same T
§ directory than the initial Wheel Rim CATPart.
g @ ok I B_Cancell
z o
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4. In “Rules_and_Reactions” create a Rule named “Driving_Mode”.
This rule will deactivate either the Reaction or the “Wheel_Sizing” design table
depending on the Rim_Size_Driving_Mode parameter value:

Closest_Std Rim_Siz | “Closest_Std Rim_Si “Wheel_Sizing”
e Value ze” Reaction Activity | Design Table Activity

“Manual_Mode” True False
—“Design_Table_Mode

False True

Rule Editor : Driving Mode Active

Line:ll_ %lﬂl‘!llgl

if Fim_Size_Driving_Mode =="Manual_Mods"
RelationsiRules_and_Reactions\Closest_3kd_Rim_Sizel Activity =true
RelationsiUser_InterfacelWheel_Sizing!Activity =false
T
else
{
RelationsiUser_InterfaceyWheel Sizing!Activity =true
RelationsiRules_and_Reactions!Closest_Std_Rim_Sizel Activity =false
T
i
Dictionar Members of Parameters Members of Boolsar
[rarameters PO oaset St i Sae\acty
Keywords Fenamed parameters
Design Table o
L | @ & i
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Open CATKWA_Wheel_Rim_End.CATPart to check your result.

5. Test the “Manual_Mode” driving mode:

. Valuate the Rim_Size_Driving_Mode parameter to “Manual_Mode”
. Modify the Rim_Size parameter value to 13in, 12.9in, 17.2in and 18.5in
. Notice that when the specified value for the Rim_Size parameter is not a

standard one, the Reaction forces the parameter value to the closest standard
value

Closest_Std_Rim_Size : Information

i THIZ [3 NOT A STANDARD RIM DIAMETER., RIM_SIZE IS GOING TO BE MODIFIED TCO THE CLOSEST STAMDARD DIAMETER: 17in.
THE CORRESPOMDING RIM WIDTH 15: 7.5in

6. Test the “Design_Table Mode” driving mode:

. Valuate the Rim_Size_Driving_Mode parameter to “Design_Table_Mode”
. Change the “Wheel_Sizing” Design Table active configuration
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