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CATIA Core and Cavity Design Detailed Steps

Master Exercise: The Pan Handle

Master Exercise Step 1: Importing the Part to Mold

In this step, you will:
e Create a new Product
e Access workbench Core & Cavity Design
e Select the Part to import
e Select the relevant surface inside this Part
e Define an Axis System
e Apply a shrinkage factor
e Enter workbench Assembly Design to create a new Product.
e Make sure that this Product is active (double-click it in the specification tree) and enter

workbench Core & Cavity Design :
[%]caTIA ¥5 - [Product1]

n SmatTearn File  Edit  Yiew Insert  Tools  Analyze  Window  Help

Irfrastructure LS

i-echanical Design LS @ Part Design
o Shape 4 ﬁﬁ Assembly Design
~ Analysis & Simulation L4 @%% Sketcher

AEC Plant 3 f%:i Product Functional Tolerancing & Annotation
MC Manufackuring 4 ﬁ,;: Weld Design

'[_Jigital Mockup 4 %Mold Tooling Design
Egquipment & Swstems 4 sﬁ Skructure Design
Digital Process for Manufackuring (3 Drafting

Ergonomics Design & Analysis

 Enowledgeware 4 Healing Assistant

e Click icon Import Model iﬂ '
20

—Model

Reference I-m @
Body |N0 selection "I @

—hxis System ————————Shrinkage

|Bound|ng bene center j Eil

—Qrigin ————————— | Scaling Definition 7‘

vy |Iilmm E Reference|0rig|r.
Ratio |J E
¥ Iﬂ_mm

z [ Graen

@ oK & Cancal |

e Select file \MasterExercise\Step1\PanHandle.CATPart. —I
If you have a connection to a Smarteam or Enovia database choose File option:
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ronsgid

e Make sure that the selected body is Geometrical Set.1 and selected surface is Surface.1

Import PanHandle.CATParkt i _"[ﬂ

Maodel

Reference |MasterExercise'l,Steplﬁ,PanHandle.C.ﬁ.TPart @
Body |Gecnmetrin:al Set.1 v'I ‘é;}

‘Surface |Surface. 1 - I

e Select Bounding box center as origin of the Local Axis System and define shrinkage as
Scaling with Ratio = 1.05

Import PanHandle.CATPart i 2] x|
— Model
Reference || MasterExercise|Stepl|PanHandle, CATPart J@
Body IGeometricaI Set.1 ;I—|
Surface ISurFace.l ﬂJ
r-Axis System — Shrinkage
|Bounding bo center ﬂ Ix“ ﬁ |
—Qrigin ————————————Scaling Definition i
* [FEEamn =] | |Reference [Triain
¥ Ratio 1.05 E
| -1, 43 e-00&mm E
2 [z =1

— [~} & Cancel I
Ok .

¢ Click OKto validate Import operation. Check the result in the tree.
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e Close the document without saving it if you want to use existing prepared data for the next
step.
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CATIA Core and Cavity Design

Step (2): Defining the Main Pulling Direction

In this step, you will define the Main Pulling direction for the Part.

e |f you have not kept the results of the previous step, open existing Product
\MasterExercise\Step2\Master_Exercise_Step_2.CATProduct, make its Part active (double
click part in specification tree) and select workbench Core & Cavity Design.

=

e Click icon Define pulling direction o

Main Pulling Direction Definition ﬂﬁl
Pulling Axis System
Direction ————————— Draft angle —
DX ﬂ [ Locked ﬁldeg E
Galo [ Fly Analysis
oz [1 - Reset‘
- Reverse I
—Mold Areas
—Areas bo Extract —————————————Yisualization
A Care [ | IDmZ W Faces display
& Cavity . IUmz ) Facets display
@ other 0z O Explode
1L 10
I o Draft M [ [ =}
. 0, 15)
[[] Facets taignore
O Undeeut Switch I
[ Local Transfer IIIorE jll\io propagation j i) ”
| @ or | @eana ]| e l

e Click anywhere on the Part in the 3D viewer

Main Pulling Direction Definition 2=l
Fulling Axis System
Direction Draft angle ——
b o [ Locked |1deg E
oY Jo O Fly amalysis
oz [1 Reset I
Reverse I
—Mald Areas
rAreas to Extract —————————— —Visualization
A Core . |DID1mF_' @ Faces display
1 Cavity B [ooine ) Facets display
13 other [oomEme O Explode
15 Mo Draft B [Fene |wmm =i
[] Facets to ignore 1
[ Undereut ‘S_WJEE'LI
[ Local Transfer |C0re leo propagation j @ ”

@ ok | @ cancel |

Preview |

e Move the compass in various directions to see the effect on the result.
e Change the value of the draft angle to see the effect on the result.

¢ Activate option Facets to ignore to see its effect, and then turn it off.
¢ Activate option Facets display and check the location of the Reflect Line.
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CATIA Core and Cavity Design

e Activate option Faces display.
e Click button Locked in dialog box Main Pulling Direction Definition.

o Click button Local Transfer in dialog box Main Pulling Direction Definition.

Main Pulling Direction Definition

Pulling Axis System

Direction ——————— Draftangle —
Ll [ & Locked ﬁldeg E
oy o

oz [T [ Fly &nalysis Pseh I
HEVErSE I
—Mald Areas
—Areasbo Extract ———————— —Visualization

S Cote [ ] IW '@ Faces display
D Cavity M [oomEmz () Farets display

 Other [oo0Eme O Explode
a5 15 =
& o Draft B [F=iome 0

a,15}

[ ] Facets toignore

-
[ undsreut _switch |
'S Local Transfer |Cﬂre jINn propagation j @ ‘

@ ok | @ cancel | Preview |

e Select Other as Local Transfer destination.

3 Local Transfer | Core j[

Core
Cavit

. Other k l

MoDraft

Detailed Steps

e Pick individually the pink, green and red faces located in the undercut area (pocket) at the

extremity of the Part. These faces are now displayed in blue.
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¢ Do a little more rework: now select Cavity as target destination.
¢ Pick the pink and blue faces located on the top of the pocket as shown. These faces are
now displayed in green.

e Click button Explode in dialog box Main Pulling Direction Definition.

Main Pulling Direction Definition

Pulling Axis System
3 Dirgction ————— 7 Draftangle —
Wiz b o 4 Locked 1deg E
1 DY | e
i l—D Fly Analysis et I
Heverse ]
—Mald Areas
r—Areas to Extract —————————¥isualization

= Care . ID.Dlrh2 ) Faces display
 Cavity B [Gooemz O Facets display

& Other [Gotamz @ Explode
& Mo Draft B [Foee Lo =
0,15

[] Facets ko ignore

"
[ undereut ‘Switch I
I3 Local Transfer |Cavity leo propagation j Vg)] ‘

9 ok | @ cancd | Preview |

e Set Explode distance to 100mm. Click keyboard button Tab to validate this input. You can
see that further rework will be necessary to tune the definition of Core and Cavity areas.
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¢ Click OK to validate the creation of Mold areas. The result must be as shown:
[#]Product1.cATProduct B

e Close the document without saving it if you want to use existing prepared data for the next
step.

COPYRIGHT DASSAULT SYSTEMES 9



CATIA Core and Cavity Design Detailed Steps

Step (3): Defining a Slider Direction

In this step, you will:
¢ Create an additional Pulling Direction to locate a Slider at the extremity of the handle.

If you have not kept the result of the previous step, open existing Product
\MasterExercise\Step3\Master_Exercise_Step 3.CATProduct, make its Part active and select
workbench Core & Cavity Design.

=

e Click icon Define slider lifter direction. {@
2lx

| Slider Lifter Pulling Direction Befinition
I

Pulling Axis System
Direction

Draft angle —

ox [ [ Locked [1deg =l
0 [ Fhy analysis

I — I Reset ’

el Reverse I
—Mold Areas
—#reas ko Extract ——————————— Wisualization
'S SliderfLifter Az @ Faces display
3 other Oz () Facets display

0,15/ Explode

| |IE|rnm

[ Facets ta ignore

3 Connected area
switch |

[ Local Transfer |5IIde?II'LiFterj|Nc- propagation ﬂ )

@ or | @care | mreview |
[

e Drag and drop

the compass along the axis of the hole located at the extremity of the part.

Slider Lifter Pulling Direction Definition _?['l{

Pulling Axis Sysken
Direckion

Draft angle —
[0.98481 [ Locked [tdes
6.9%e-005 ;
Fly &ralysis -
-0.17365 Sl Reset |
Reverse"

—Mold Areas
Areas to Extrack ——————————————Visualization

I3 slider|Lifter Im @ Faces display
Id Other I&@D‘HTQ () Farets display
0.15/12 ‘Explode

| 10

[ Facets ko ignore

3 Conrected area
syitch |

[ tacal Transfer ISdeer,l'LiFtar ;"Nu prepagation ;I @

@ % | e Eanceil Freview |

¢ Click button Reverse and button Switch, if necessary, to ensure that the compass is
oriented towards the outside of the Part and that the faces are colored in yellow as shown.
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Slider Lifter Pulling Direction Befinition ﬂl’

Pulling Axis Systam
Direc_tiolj

Draft angle —
-0,98461 [ Locked |1deg E
| 6995008 [ Fly Analysls =
0.17365 O eset]
s Reverse I

—Mold Areas

—Areas ko Extract ————————— —Visualization

3 sliderfLiFter [o ootz @ Faces display
5 Other [z ) Facets display

0.15||(2 Explode

j |10mm

[] Facets to ignore

I3 Connected area

Siiben, 2

‘D Local Transter ISIider,l'LiFtar jll‘\lo propagation j [f{'j) ”

@ oK ] eﬁancell Prewview ]

e If necessary, transfer the elements to Slider/Lifter.1.
¢ Validate. The result must be as shown:

e Close the document without saving it if you want to use existing prepared data for the next
step.
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Step (4): Working on Mold Areas

In this step, you will:
e Transfer faces between mold areas.
e Aggregate faces
e Split mold areas
e Check the mold areas with Explode View

If you have not kept the results of the previous step, open existing Product
\MasterExercise\Step4\Master Exercise Step 4.CATProduct, make its Part active and select
workbench Core & Cavity Design

¢ Click icon Transfer an element. Eﬂ::'l:'

Transfer Element EBEE

— Elements To Transfer

Prapagation type | Ma prapagation j : |
N* ] Element | Source | Destination | Move/Copy |
Mo selection

Eemayve Element ModifélElement !“ Move ) Copy
Destination I Care.1 -u-l

@ [k I @ ol | @ Cancal|

—

e Select Cavity as Destination, activate option Propagation type : Tangent continuity and pick
one of the blue faces located on the top side of the handle. Pick the remaining blue surface if

Transfer Element 2l xi

—Elements To Transfer

Propagation type |IEREELSLO R Releg
N° | Element |Shurce. |Deshriat]nn| Mowve/Cop! |

+ Mo selection

Eerove Element | Mudif; Eleqent !O Move ) Copy
Destination | Cavity, 1 "I

@ i | @esnly | @canee]

any.
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Transfer Element

—Elements To Transfer

Propagation type ITangent conkinuiky

¥

Remave Element | Modiy Elerent I'U Move ) Capy |
Destination ICavity. 1 - I

@ oK l OP-pva] ‘Cancall

.

e Validate.

B

e Click icon Aggregate Mold Area.

Aggregate Surfaces _?Iil

—Select an Open body
IND selection j

—List of surfaces

e Select Geometrical Set Core in the specification tree or pick anywhere in the red area in the
3D viewer.
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Aggregate Surfaces i

Select 2 mold area
:Elr'Ez‘l

2y

[~ List of surfaces
Surface.2

[ Create a datum Jain

@ oK I ‘Cancall

B core. 1
L % TriSurface. 10

e Click OK to validate.

ity. Validate.

“|agaregate Surfaces 2] x|

—Seleck amold area ————————
|Cavity.1 ii=]
—List of surfaces ————

Trfsurface. 7
TrfSurface.d

[ Create a datum Jain

e 00|<|§j

¢ Now we need to refine the separation between the Core and Cavity sides of the part to fit
the Reflect line, which will be used to split the Cavity area.
e Create a new Geometrical Set in the part.

Tools  Anakyze  window

ohject

%' Geometrical set

e Click icon Reflect Line. Select Direction: Z axis of Main Pulling direction axis system. Select
Angle: 0 deg. Select Support: green surface. Check Tangent option. Validate. Ignore the

-

warning if any. MO
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E:f‘ Productl

'Q‘ MoldedPart (MoldedPart.1)
b =

Axis Systems
PartBody
loseSurface.1
- Scaling.1
= External References

»L.- B core 1

Reflect Line Definition 21 %]
#% Trfsurface 10
\ Tvpe: @ Cylindrical (2 Conical
Support: ITrFSurFace. 11

Direction: IMain Pulling Direction. 147 Axi
Angle: |Ddeg E

fingle Reference: ) Mormal @ Tangent
[ Repeat chject after Ok

- : . ; aOKIJCancelli:
'L:" Reflect line.1

Applications

e In dialog box Multi Result Management : choose option Keep all sub-elements
M Productl
'i'te.‘ MoldedPart (MoldedPart.1)

: -%'f-" oldedPart

|

i Multi-Result Management
3 External References gemetty

ﬁ__-.c : ; The resulting geometry of this element is made of
ore.1 o 3 sub-elements that are not connected.
Eﬂ TrfSurface.10

=5 Cavity 1

#® TrfSurface.11

= Other.1

Pointing elements | Extracts and Nears |

Mo pointing element

Do you wank ko
) keep onby one sub-element using a Near,

) keep anly one sub-slemient using an Extract,

@ e

E]Er Angle=0deg
Applications

COPYRIGHT DASSAULT SYSTEMES 15



CATIA Core and Cavity Design Detailed Steps

¥

e Click icon Split Mold Area. Select Destination : Core
2]

—Elements ta Cut

Propagation bype |Mo propagation i I
Fares ko spit {3 @
[ Cutting Element: —|

|| Na selection
r—Element Destination

Element | Dieskination |

Charie Destination I Siitch Destination
Destination |C0re.1 vI

@ or | @y | Scanc|

e Select Propagation type : Tangent continuity. Pick one of the faces impacted by the splitting
curve as Element to cut. Pick the previous Reflect line.1 as Cutting Element. Click Apply.

‘:E‘ Producti
=W MoldedPart {(MoldedPart.1)

Axis Systems

PartBody

l B External References e &k 2 x|
-8 Core 1 ]

—Elements ko Cut

E : Propagation bype |Tangent conkinuity 'I
#¥ TrfSurface 10
L : / Faces to split | 68 elements gl

. ﬁ‘r Cavity.l 5 r |—Cutting Elernent ‘
fleck line,
L"'—" TrfSurface.11 it e ]

—Element Destination

Element | Destination |

Change Destination I Spitch Destination I
Destination ICore.l 'I

@ ok | @ amov | @canee |

Applications
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; f_ MoldedPart (MoldedPart.1)

S | oldedPart

J. = External References . [Split Mold ares 0 2] %]
o ﬁ Core.l : : —ElementstoCut ———————————————————
d Propagation bypes ITangant conkinuity 'l
¥ TrfSurface.10 . [Goemerts @
¥ : Faces to split | 63 elements QI

r Cutting Element
‘l Reflect line. 1 |

o — Element Destination
Trfsurface.12 Element | Destination |

Split. 1 Cavity. 1

Split.2 Core.1
W Split.1
-y o Chiange Destination I Swikch Destination I
¥ Split.2

Destination ICUre.l P I

@ el l ’Cancell

S Other 1
~ Slider /Lifter.1

. Geometrical Set.2
‘E @ Reflect line.1
E]Er Angle=0deg
Applications

e If necessary, click button Switch Destination to revert the distribution of resulting split faces
between Core and Cavity areas. Validate.
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‘:f‘ Producti
oldedPart (MoldedPart. 1)

‘l"é'}‘ oldedPart

|

L~ Axis Systems
-r PartBody
-2 External References
‘J’-ﬁ Core.1
¥ Trfsurface.10
*¥ surface.15
5. Cavity 1
W Trfsurface.12
“® Surface.14
B other 1
=3 Slider/Lifter 1
Lﬁ  Geomelrical Set.2
- 4 Reflect line.1

ECT Angle=0deg
3 CCV_NoShow.1

plit Mold Area

ElementstaCut ———————————
ropagatintyps [Foprepagaten 5]
O e a—
Reflect line.1

2 slemerts

"(ult\ng Elern

[ Element Destination

i

Element [ Destination

Destination [<ore. 1

s Desirater | LSiiteh Destiation

Detailed Steps

e Close the document without saving it if you want to use existing prepared data for the next

step.
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Step (5): Creating the Parting Line

In this step, you will:
e Create the parting line.

If you have not kept the results of the previous step, open existing Product
\MasterExercise\Step4\Master Exercise Step 5.CATProduct, make its Part active and select
workbench Core & Cavity Design

» Click icon Parting line.
':E»‘ Product1
A MoldedPart (MoldedPart.1)

2 | oldedPart

- )= Axis Systems

‘Eﬁ-PartBodv 21
2 B External References T ———

: | X | 5
FL ; ) b Moldares ——————————
g ' Support  [Ma selection
—Pulling direction ——————
D
o
ik

2 Slider/Lifter.1 (=]

(exd

,L construction elements apphy | _Resst |
2 cev_NoShow.1 bt o [pe2 2]

J._;_g.—* Parting Line Structure.1 4 show mold area
' Construction 1 Farting line 7‘
5 Parting Line Content.1
-Applications
» Select the green surface as support.

] Show parting line

@ oK I aCance\I

‘:E Productl
: MoldedPart (MoldedPart.1)

N oldedPart

= AXis Systems

S 21

d | - Tools ———
3y -
L@ ) ‘
k re. s T e ——
Support  |Surface.21
—Puling dirscktion ——————————
DK
DY
5 Slider/Lifter 1 bz
L - B e
=53 construction elements
‘L ; Draft angle IUdeQ E
&34 E2° CCV_NoShow .1

 Show mold area

B Construction.1

% Parting Line Content.1 Q—EK—I i@c—e'-l

Applications
* Click the Reflect line icon in the Parting line dialog box and create the Reflect line.

J’“‘F Parting Line Structure.1
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"’:E‘_ Producti
o “E MoldedPart (MoldedPart.1)

53 | |\7I dedPart

== /= Axis Systems
’L-ﬁ PartBody
'L' 8’ External References
’L-ﬁ'!' ore.1
B other 1
1 ﬁ’:‘Slider..-"'Lifter_l | Type: @ Cylindrical O Conical

l . construction elements, i Support: ETLEES
fof e i Direction: IZ Component
-3 cCv_NoShow.1 E
angle: |90d99 E

Lgi o
pa.I tll'lg tie - rine 1 fingle Reference: @ Normal () Tangent
I: ﬁ.r Construction.d [JRepeat ohject after oK
2 Parting Line Content.1 @ ok | @ cancel | Preview |

Applications
» Keep all the sub-elements.

*:f‘ Productl
= -‘:’fﬁ MoldedPart {MoldedPart.1)

% oldedPart

¥ plane

- - Axis Systems
J‘-ﬁ PartBody .
'L-ﬁ External References ~+

- Core.1 _
Multi-Result Management

The resulting geometry of this element is made of

) . 3 sub-glements that are not conneched.
% Other.1 e
Pointing elements Extracts and flears I

B SIider,.-"'L ifter.1 Ma pointing element
- construction elements

i—%‘" CCV_NoShow. 1 —_—

f parting Line St e, ) keep only one sub-element using a Near,

) keep only one sub-element using an Extract,

O} Ctj

L W keep all the sub-glemerits,

8 Parting Line Content.1

Applications [

« Click the Parting Line Selector icon and select shown edges.ﬁl

COPYRIGHT DASSAULT SYSTEMES
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‘:’E Productl

’f MoldedPart (MoldedPart.1)

= iEE.‘ oldedPart

o= = Axis Systems
‘L‘-ﬁ PartBody
"I"- % External References
’I'-’- 2 Core.1
-5 Cavity 1
J: B Other 1
-3 Slider/Lifter .1
"L"  construction elements
A B’ cov_NoShow 1
J“-ﬁ Parting Line Structure.1
%’ construction.i
Parting Line Content.1
- 4 Reflect line.2
Applications

« Click the Chaining
ﬁf‘ Productl
; "‘i:f‘ MoldedPart {(MoldedPart.1)

-2 MoldedPart

: Axis Systems
"L*-ﬁ PartBody
-‘-'I’- ﬁ. External References

"-I"-ﬁ"' Core.1l

Edges icon in the Parting

CCV_NoShow .1
J"-ﬁ Parting Line Struchure. .1
8’ construction 1
J“- - Parting Line Content.1
& % Join.1
% Join.2

: Join.3

Applications

COPYRIGHT DASSAULT SYSTEMES

: Parting Line Selector

—Selected elements

|16 edges

[ Complemertary mode

5 Propagation by point [ME

21X

@ 0K
— 9 o |

Line dialog

chaining Edges

—Edge Selection

o Cancel I

2=

9

H

ey s )

—Parameters

@ ok | @ apply | @caneel |
-

IMaximumm Gap m
Maxirnum Anigle m
Steps Forward lq_E
Steps Back II—E

4 fwtomatic

—Propagation zone

Add l Remove l

MoldedPart Slider /Lifter. 1

Detailed Steps

box and select the edges as shown.@‘

21
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“.;,‘ Producti
“%ﬁ MoldedPart (MoldedPart.1)

-J" 10Idedpart

~— Axis Systems
’I‘-i& PartBody
2 ﬁ.v External References
38 Core 1
b Cavity 1
B other 1
-5 Slider /Lifter 1
"L' 8’ construction elements
s CCY_NoShow 1

J*-' ?, Parting Line Structure.1

2’ Construction. 1

Parting Line Content.1

% Join.2
% Join.3

&z Join.d

Applications
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Step (6): Creating the Parting Surface

In this step, you will:
e Create the surface elements constituting the outer Parting surface for the Cavity Side of the

Mold.

If you have not kept the results of the previous step, open existing Product
\MasterExercise\Step6\Master Exercise Step 6.CATProduct, make its Part active and select
workbench Core & Cavity Design.

e We will first create the bounding sketch of the external Parting Surface.
e Create a new Geometrical Set in the Part.
Tools  Anakvee Window

Qibject

ﬁ' Geometrical sek

1

¢ Hide all mold areas except Cavity. Hide the splitting Join used previously.
e Select plane XY of axis system Main Pulling Direction.

e Click icon Sketcher @

e Click icon Rectangle. -
e Define a bounding rectangle around the Part. Exit Sketcher.

M productl
"’5';;,‘. MoldedPart (MoldedPart.1)
L ~ Moldedpart
plane

plane

&% ] Axis Systems
e gl PartBody
-8 External References

& Sketch.1
-5 CCV_NoShow 1

Applications

COPYRIGHT DASSAULT SYSTEMES 23



CATIA Core and Cavity Design Detailed Steps

e Click icon Parting Surface. @

e Select a boundary of area Cavity in the 3D viewer.

Parting Surface Definition x|
-~ Operation —— Options

[F @ 'S Join parting surface

Merging distance

. : 0.001mm E
Mandraum deviation

eference K

— Profile Defintion ————————————

Vertex1:  [Mosdecon |

Vertgxz:  [Mosdlecon
Complementar

[ Direction Definition

Profils Suppork
B

Up To Sketch | DirectionLength |

Sketch |Mo selection

[~ Extrusion

ne | Extrude | tength | suppert |

. 9 or | Scancel]

e Pick two vertices as shown. The corresponding portion of the Cavity boundary is then
displayed.

Parting Surface Definition 2 x]
~ Operation | Options

B =
et @ 3 Join parting surface

0.001mmm E
— Profile Support —‘

Reference Surface.z1

i Profile Definition

Merging distance

Maximum deviation

Wertex 1. EL
Wertex 21 I

Coiplemient

i Direction Definition

Up To Sketch | DirectionHLength |

shetch [Foslerion

@l | Extrusion

N2 | Extrude Length Suppart
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e Select the side of the bounding Sketch as shown. The boundary to be extruded is then

displayed.

e Proceed similarly to create three other Extrude surfaces as shown. Use button
Complementary if necessary to define the right portion of boundary.

COPYRIGHT DASSAULT SYSTEMES

Parting Surface Definition 2xl

Operation —— Cptions

A =
o @ & Join parting surface
S.UEllmm E
Merging distance:

. 5 0.001mm E
Masirurn deviation

&

Prafile Suppart —|

eference Surface. 21

5 | Vertex L Surface.211Vertex
Vertex 2: Surface.21iVertex

Comelementar |

Frofile Defirition

Direction Definition

Extrusion

ne | Extrude [ Length | Support

L e I Jcance\l

Parting Surface Definition

2x|

— Opetation ——— Cptions

Mazimurn deviation

I‘:;-F @ 'S Join parting surface
IS‘DDImm E
Merging distance

ID‘DDImm E

Profile Suppart

|;eferance |5urface .21

— Profile Definition

‘erkex 1
Werkex 2

IZ-'Jme\emer.tarv

r— Direction Definition

Up To Sketch | Direction+Length |

Skekch [Mo selection

— Extrusion

[\* | Extrude | Length

| Suppart |

1 PrtSrf_Extrude.1 23.861mm

Surfa...

@ oK I ’Cance\l

Detailed Steps
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CATIA Core and Cavity Design

Parting Surface Definition ﬂﬁ!

— Operation —— Options. ———————————————————
A = g .
B | & Join parting surface
. 0.00Lmm E
Merging distance
) ) 0.001mm E
Maximum deviation

Profile Support
B |

eference surface. 21

— Profile Definition

Vertex 1}

Wertex 2t [Ho selection
Comglamanta:" ]

— Direction Definition

Up Ta Sketch | Direction-+Length- I

Skekch Mo selection

— Extrusion
> | Extruds | Length | Support |
1 PreSef_Extrude.l  23.861mm Surfa...
2 PrtSef_Extrude.2  15.077mm Surfa...
3 PrtSef_Extrude.3  21.452mm Surfa...
4 PreSef_Extrude.4  20,.33%mm Surfa...

@ ok I aCance\I

e Now activate icon Loft in dialog box Parting Surface Definition.

Parting Surface

— Dperakion ——
47
=Z=

Detailed Steps

e Successively select the two vertex points, then the two Section curves as shown. Take care

of the orienttion of the section curves

COPYRIGHT DASSAULT SYSTEMES

(red arrow).

2%

— Opetation —— Options

= - 7 5
e ||"% a4 Join parting surf

Merging distance

Macirnum deviation

ace

ID.DDlmm E
|D.DDlmm E

Profile Suppart
"

eference |Surface. 21
— (Guide definition
Yerkex 1t |5urface. 21 Yertex:
Wertex 23 |5urface. 21\ verke:x

Complementa: I

— Sections definition

Sectionz Mo selection

Sectionl |Presef_Extrude.3\Edge

— Loft

re | Loft

@ ok | & cancel |
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Parting Surface Definition a2lxl

— Operation —— Options ———————————————
A [ aE :
L& ﬂ I Join parting surface
Merging distance oo E
T % 0.001mm E
Maximurn deviation

Profile Suppot ————————————————
|;aferance Surface.21 |

[ Guide definition

Yertex 1;

Vertex 2 [Noselecion
LCofplementar I
Sections defintion —
’;ectmnl Mo selection ‘
Sectionz [Noselecion |
 Loft

e [ Laft |
1 PriSi_Muki-sections Surface. 1

@ o | Scaneel|

e Create a second Loft Surface as shown.

Parting Surface Definition ﬂi‘

— Operation —— Opkions

& @ S Join parting surface

A S I 5.00 1rmm E
Merging distance
I 0.001ram E

Profile Support
s |

eference Surface.21

— Guide definition

Maximum deviation

Vertex 1

Vertex 2:

— Sections definition
Sectionl iND selection
Section2 W

r— Loft

ne [ Loft ]
1 PriSrf_Multi-sections Surface. 1
2 PrtSef_Multi-sections Surface.2

@ oK I QCancEII

Detailed Steps

e Click OK in dialog box Parting Surface Creation to validate the creation of the Extrude and
Loft elements. You can see that all surface elements have been created as features and

automatically put into a Join.

COPYRIGHT DASSAULT SYSTEMES
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CATIA Core and Cavity Design

rtSrf_Curve smooth.2
rtSrf_Boundary.3

rtSrf_Extrude.3
rtSrf_Curve smooth.3
riSrf_Boundary .4
rtSrf_Extrude 4
rtSrf_Curve smooth.4
risrf_Boundary.5

rtsrf_Multi-sections Surface.1

rtSrf_Boundary .6

riSrf_Multi-sections Surface.2

Prtsrf_Join.1

Detailed Steps

¢ Now we will complete the definition of the Parting Surface by using standard Sweep

operations.

A
e Click icon Sweep. Select the Profile curve and Guide curve as shown. Validate. ﬁj

Swept Surface Definition 21 x|

Profile type: F W |
E Subtype: [With reference surface =l

Profile: [Prts Jom.1Edae

Guide curver [PresiF_Join \Edae

Jefault (mean plane)
angle: |0deg E
Angulsr sector: Prevnnusl i 14 TExE |

[ Projection.of the quide curve as spine

— Optional elements

Sping: [Default (PrtSF_Ioin, 11Edge.2)

Relimiter 1: [No selection

Relimiter 2: [No selection

Smooth sweeping

[ Angular correction:  |9-50e0 =
[ Deviation from guide(s): | &.002mm ‘E

Twisted areas managsment
4 Remove cutters on Preview

Sethiark r2| %

3 Fill bwisted areas

Connection strategy: [Aubomatic st
Add cutter l

Positioning parameters
[] Position profile  Shou arameters 55

@ ok | @ cancel | Previen |
.

COPYRIGHT DASSAULT SYSTEMES
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CATIA Core and Cavity Design Detailed Steps

¢ Create a second sweep as shown.

¢ Use the Parting Surface command again to create an extrusion on the boundary of the

slider surface. @
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CATIA Core and Cavity Design Detailed Steps

Fill Surface Definition 1 20 x|

Bioundary:

Mo | CUrves | Supporks |
1 Surfare.221Edge. 16
z surface,z21Edge. 17
3 Surface.22\Edge.18
4  Surface.22\Edge.19

addafter | Replace Remove |

AddEefore I REIaceSuEE ork I RémdveSuEEurt I
Cantinuity:lpuint - |

Passing point: IMo selection

[ Flanar Boundary Cnly
[ peviation: |II|.IZ|IZ|] 7T

& Cancel | preview |

e Create the boundary of the hole in the cavity and use Fill to create the corresponding

surface
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CATIA Core and Cavity Design Detailed Steps

r"

Fill Surface Definition ﬂil

Boundary;

g e} | CUrvYES | Suiil:nrts |

fddafter | Replace | Remove |

AddBefore | ReelaceSuEEDrtI Remavesuppart |
IZDntinulty:IPDint - I

Passing point; |Ma selection

[] Planat Boundary Only
[ peviation: |EI.IIIIZI1rnrn

& Cancel | Preview |

e Use Join to assemble the surfaces as shown (release the tolerance to avoid unwanted

internal boundaries). %%
Core surface:

Cavity surface:
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CATIA Core and Cavity Design Detailed Steps

Slider surface:

¢ Rename the surfaces as CoreSurface, CavitySurface, and SliderSurface1.

e Select Tools/Publications, then select the 3 surfaces in the specification tree; confirm to
publish the final mold surfaces.

fnalvze  Window  Help

f‘(:.;] Formula. ..
Image b
IMacro »
Utility. .

Shiow r
Hide b

I "Whork, Ohjeck r

Parameterization Analysis, ..
Cuskomize, ..

YWisualization Filkers., .,
Qpkions. ..

Standards. ..

Conferencing ¥

i : Publication. ..
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CATIA Core and Cavity Design Detailed Steps

Publication | 2| x|
Mame I Skatus | Element I Remove ]
CoreSurface ol Product1iMaoldedPart, 1MaldedPartiMald surface. ..

CavitwSurface (04 Product1iMoldedPart. 14 MoldedPartMold surface. .. F
SliderSurfacel (]9 ProductliMoldedPart, 1 MoldedPartiMaold surface. .. _E‘En_s_“_l

ImEnrt. G |
ExE-:nﬂ:. e |
Parameter... I

|T.:. rename: select the name cell and enter the new name,

[ Publish a Face; edge, axis, wertex or extremiby

- DKk l ﬂCan-:elaIl

e The final result is available as
\MasterExercise\End\Master_Exercise_Step_End.CATProduct.

COPYRIGHT DASSAULT SYSTEMES
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CATIA Core and Cavity Design Detailed Steps

EATIA ¥5 - [Product1.CATProduct]

ko ENOVIAYS Fle Edit  wew Insert  Tools  Analyze  window  Help

oo
i b

|
!

AYENN B s B!

Gl LR AB! DVLH[BJI|L N -

leady ol

Rl DA b, b

DsEgiEas s e BL400 va4nRAsB0688 '3 A 52 2.
Select an object or a command | ]

face
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CATIA Core and Cavity Design Detailed Steps

Additional Exercise: The Support
Step 1: Checking & Reworking the Orientation of Faces

In this step, you will:
e Import a part as a set of loose surfaces
e Define a consistent orientation for the surfaces
e Create a Part in a Product and enter the workbench Core & Cavity Design

e Click icon Import Model % and select |AdditionalExercise\Step1\Support. CATPart as a

set of surfaces: @
e Define Shrinkage as Scaling with Ratio = 1.1 and keep Bounding box center as the Axis
system

Import Support.CATPart I ili[

—Model

Reference || AdditionalExercise|Stepl|Support. CATPart] | (25
Biody IGeDmetrical Set.l TI %

Surface I a3 surfaces

—dxis ystem ——————————3hrinkage
|Bounding bo center 7 o ﬁ |
—iZFigin — Scaling Definition
" |Elmrr| Feference Inj”gm
Ratio 1.1
¥ |349.5??rnrn I =

£ |11 478mm

@ ok | @cance |

i

e Click OK to validate.

e Click iconFace Orientation %
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CATIA Core and Cavity Design Detailed Steps

e Select all the surfaces with a trap and set the Reference Direction as shown below (it will be
the pulling direction). Click Apply. The two groups of faces (faces to invert and other faces)
are identified.

Sutaces orentation T
—Reference Direction —————
Dk I':' L] Lock

or [t

bz [o L1 Flv analysis

—Faces boinvert

113 selected Faces EI
71 Facels) toinvert
42 Qther Faceis)

- Apply I o Cancel I

® You can check the orientation of each face by activating options Lock and Fly Analysis

Surfaces Orientation 1[_3_'(1
—Reference Direction ————————————
D IU & Lack
Oy |1

DZ Jo S Fly Analysis

—Faces ko inverk

113 selected Faces é&l
71 Face{s) ko invert
l:l 42 Ckher Face(s)

@ oK I OApplyl 'JCanceII

¢ Confirm with OK. Now the faces have a consistent orientation with regard to the pulling
direction to be used later. Notice that two Geometrical Sets have automatically been created
to separate the two groups of faces.

¢ Close the document without saving it if you want to use existing prepared data for the next
step.
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Step 2: Defining the Mold Areas

In this step, you will define the main pulling different of the part in order to separate the different
areas.

If you have not kept the results of the previous step, open existing Product
\AdditionalExercise\Step2\Additional _Exercise Step 2.CATProduct, make its Part active and select
workbench Core & Cavity Design.
=
e Click on the icon Main Pulling Direction Definition e
i

Main Pulling Direction Definition

Pulling &Axis System

Direction Draft angle ——
DX |n [ Locked |1deg E
Flyv Analysis = ]
bz I3
Reverse |
—Maold Areas
—Areas ko Extrack ———————— —Yisualization
& core | NG @ Faces display
o Caviy M [Go0Emz ) Facets display
S Other [Gotzre O Explade
= 10
= Mo Draft B [Ttz [ =
5
[] Facets taignore Eiie
[ ] Undercut “Switch l {
[ Local Transfer |C0rs L"No propagation j @

@ o | @ cancel I Preview |
e Set the Main Pulling Direction to (DX =0, DY =1, DZ = 0).
Direction
R ] [ Locked
b¥ |1 [ Fly snalysis
CZ |n

Reverse I

e Multi-select all the Surfaces by using a trap.

Main Pulling Direction Definition

Pulling Axis Syskemn

Direction —————————— Draft angle —

b | [ Locked Ildag E
. I Fly Analysis Resetl

0 Reverse ]

—Mald Areas

—#Areas to Extract

3 Core
W [Gadme
B fam

o1

Switch I

& Cavity

& Other

S Mo Draft

[ Facets ko ignore
[ Undercut

W [iie

5)

— Wisualization

@ Faces display
() Facets display
O Explode

| LOmim E

[ Local Transfzr ICclre

=] [ne propagation @‘

@ oK l EE] Cancell

Freview l

¢ Activate option Facets to Ignore and keep maximum value = 15%.
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—Mald Areas
—Areas to Extrack

Care M [ooe
Carvity M [ootzmz

EH

IS Other I?Se-DD4m2
I3 Mo Draft M [ooimz

Id Facets to ignore Ll

Now we have to transfer the remaining surfaces into the relevant areas. First, activate the Lock
option.

e Activate option Local Transfer, select Destination = Cavity and No propagation.
H':I Local Transfer ICaviI:}.-' jIND propagation j

¢ Pick all the faces to transfer to the cavity side.
¢ Select Destination = Core and pick all faces to transfer to the core side.
e [dem for area Other

The result must be as shown:

¢ Close the document without saving it if you want to use existing prepared data for the next
step.
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Step 3: Creating the Bounding Box

In this step, you will create a Bounding Box around the part

If you have not kept the results of the previous step, open existing Product
|\AdditionalExercise\Step3\Additional _Exercise_Step 3.CATProduct, make its Part active and select
workbench Core & Cavity Design.

|
e Click icon Bounding Box. Select all the Surfaces by using a trap. @ﬁ|

21

Create Bounding Box .

— fis Definition

Direction | Standard

—Bounding B Definition

i min [-63.63mm

(] Amax g3 63mm =]

¥ min | 295.042mm

Ea] Ymax f4npze7mm 2]

Z miry |279.857mm

k& Zmax [334817mm (&l

— Bounding Box Size

¥ Lenath [127.250mm Y Lenath [106.344mm Z Lenath [54,95mm

Cancel |

¢ Click OKto confirm. The bounding box is created (Join feature).
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¢ Close the document without saving it if you want to use existing prepared data for the next
step.
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Step 4: Comparing Two Versions of the Part

In this step, you will compare two versions of a Part to identify the geometric differences.

If you have not kept the results of the previous step, open existing Product
\AdditionalExercise\Step4\Additional _Exercise Step 4.CATProduct, make its Part active and select
workbench Core & Cavity Design.

e Hide the Bounding Box.

¢ Click icon Compare. Select file \AdditionalExercise\Step4\NewSupport. CATPart. Click in the
dialog box the type icon to select type “Set of loose surfaces”. Check that selected Body =

GeometricalSet.3, Axis System = Main Pulling Direction and Scaling Ratio = 1.1. %
Compare Molded Part with NewSupport. CATPErE 2 x|
—Muodel
Reference || CtiDocuments and SettingsikYiDesktopil | Z3 |

Biody IGEDmetricaISet.S ‘F'I
Surface ISurI‘ace.234 "I

—hxis System ————————— —Shrinkage

o &

Il

IMain Pulling Direction

—O T
. rigin —5caling Definition
||]mrr| Reference | crigin
¥ [F48:577mm R il =
Z [ErazEm
2 ok l ﬂCancall

e Click OK. Dialog box Comparison is displayed. Keep tolerance 0.01mm and click Apply.
2]

—Highlight faces

it ¢ .. I'I__
I Similar Faces 0 Facels)

I3 Specific current model 0 Facels)

I specific new model |i 0 Faceis)

—Campatison

Tolerance : m

o Ok l a-ﬂ.ppl';.g'l 'ﬂCann:eIl

e The faces of the first and of the second Part are compared and classified into 3 groups:
identical faces, faces specific to version no.1, faces specific to version no.2.
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2]

—Highlight faces

13 Similar Faces 105 Faceis)

8 Facels)

I Specific current model

I3 Specific new model ’i 12 Face(s)

—Zamparison

Tolerances : IIII.IIIlrnrn E

@ Ok ] @ F'.pplv_] itancell

0%

—Highlight Faces

105 Facels)

£ Facels)

li 1z Face(s)
— Comparisan

Tolerance | m
@ ok I @ oy | @ caneel |
-

[] Specific current maode!

[] Specific new model

2l
—Highlight Faces
[ similar Faces 105 Facels)
8" Facels)

I3 Specific current model

[] specific new madel li 12 Face(s)

— Comparison

Tolerance : I,-J.Ulmm E
@ ok | @l | @ cancel |

s

2l x|

—Highlight Faces
[ Similar Faces 105 Facels)
g Facels)

[liSpecific current model
4 Specific new model ’i 12 Facels)

—iComparison

Tolerance ||;|,|:|1mrrl E

@ oK _l ';F'.pplw;.-'l l'ﬂanu:va!ll
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¢ Click OK to validate. Two new Geometrical Sets have automatically been created: Added
surfaces and Removed surfaces. Geometrical Set Removed surfaces can be deleted.
Surfaces in Geometrical Set Added surfaces should be analyzed to complete the definition of
the existing Mold Areas.

Applications

e User Transfer an Element to send added surfaces to their proper destination (cavity and

other). QE;

The result must be as shown:
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Detailed Steps

¢ Now Aggregate Core, Cavity and Other with datum joins. %
¢ The final result is available as
\AddedExercise\End\Master_Exercise_Step_End.CATProduct.
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