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STUDENT GUIDE
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Course Presentation

Objectives of the course

Upon completion of this course you will be able to:

- Create a mold base using guided and fixed components
- Build a Plastic Injection Mold assembly from scratch

Targeted audience
Mold Tooling Designers

Prerequisites

Students attending this course should have knowledge of CATIA V5
fundamentals and Tooling Design fundamentals

. 8 hours
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Introduction to Mold Tooling Design

You will discover the CATIA V5 Mold Tooling Design user interface and review the
general process to create a Mold.
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Accessing the Workbench

The Mold Tooling Design Workbench is a member of Mechanical Design

applications (P2) family:

File Edit View Insert Tools Window Help

Infrastructure 4

{§} Part Design
» @ Assembly Design
-q;’»— Sketcher

Mold Tooling Design

P Drafting

% Wireframe and Surface Design

STUDENT GUIDE

Student Notes:
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User Interface Presentation

Once inside the Mold Tooling Design Workbench, you have access to the:

A. General Assembly-level tools (MTD Tools)
B. Standard tools

Analyze  Window  Help

C. Dedicated Mold Tooling Design tools Fog Eormla...
Image Y
[$]CATIA V5 - [Product1] =[0f x| ==
EJ Stat  Fle Edt View Inset Tools Analyze Window Help =5 Macro b
o L | | Rt | | o | P A -
Mold (Mold.1) “ = Customize. ..
MoldedPart (MoldedPart 1) =
{1 Constraints @ m R Visualization Filters...
‘Applications — _
&1} Options...
L. = 1 \ Standards...
W- H Conferencing »
= £
A =3 Drill Component...
L a C Distributed Drill Component...
Il 1 > Splt Synchronization...
= Ty [S] Generate Final Holes & Pads
[ T =
i J =
'gl Constraints...
q Measure Item
L 8 Measure Between
Y
— o — e > —- Tooling structure analysis...
: Dﬁgav’é ‘7 j»u‘ @,‘:‘E,Q? J%EE';’@QQE?@',@E] Dcaru
Select an object or a command [ I
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Mold Tooling Design Functions (1/2)

New Mold Base < F | Add Slider

1 | Add Retainers
Add Mold Plate

Q Add Insert
Mold Base Elements

Add Leader Pin

Guiding Components —

—

Add Bushing I] Add S
eeve

Locating Components > | (3D Add Locating Ring

D Add Dowel Pin

Cap Screw

Fixing Components ———
Countersunk Screw

415{1[:”4@:’{4[3 ®M[}{

@ @] @=j

Locking Screw
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Mold Tooling Design Functions (2/2)

Ejector Pin

Ejector

Ejection Components > Flat Ejector

%[ =

Ejector Sleeve
W Sprue Bushing
Injection Components ——> Core Pin
e ll]l Sprue Puller
Stop Pin
\ Injection Feature: Gate m Support Pillar
Angle Pin
5% Injection Feature: Runner @ O-Ring Knockout Pin
% Coolant Channel Eé] Plug
e E] Baffle
M Miscellaneous Components ———
v

User Component

Eye Bolt

@ O S

Spring

© 2000 - 2012 Dassault Systémes - All rights reserved 11



Mold Tooling Design

STUDENT GUIDE

Mold Tooling Design Catalogs

For Mold Bases and components, catalogs of major market providers are available:

—_

E—>

Creation of a
new Mold Base

Ejschon ide = Oveiap ComCoe [
o
B G Supeek — DVG'OS&W@IEM’\ o E
0% o Upper bar wath 46 men ;i
Rises vadth s
] £ |

@ Riser Bar

Define LeaderPin

Config
Supplier [N selection @
Reference [No selection &5
J
g — Positioning l Parameters |
v|
—Product Structure

Father Product [(product1)

'd Several Instances per Reference

—Standard Drillings
Drill from g selection

Creation of a new
component

(e.g. Leader Pin)

To |No selection
Between From and To ]

1
2 DME-AMERICA
3 FUTABA
4 HASCO
5  MEUSBURGER =l
. @ oK | OCanceII

Student Notes:
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Specific Tooling Design Settings (1/7)

s---":_w:‘_::::‘_e.e-:::‘_:::‘_:e___@
1. Select Tools > Options  fog Formua...
2. Select the item dedicated to Mold Tooling Design I ’
in Mechanical Design. | Mo ’
# In the Catalogs tab, you can update the location of the Tooling ' izy"‘
. . { omize. ..
catalogs (field In the Directory field for file-based mode or o
- - N ! ion Filters...
dedicated definition for catalogs stored in SMARTEAM). |
E Standards. ..
Conferencing »
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" 21 ]|
é 2T Options Catalogs I Add/Remove | Component | Miscellaneous I Split | .
== ¥ General Catalog storage
W Display _§§ Difeﬂtory:l';:lprogram Files\Dassault Systemes\B19\intel_a\startup\compoi _j
LR compatibility
P# parameters and Measure
% Devices and Virtual Reality
b-.lnfrastructure

= Mechanical Design

&® Assembly Design

& Sketcher @

© 2000 - 2012 Dassault Systémes - All rights reserved 13



Mold Tooling Design

STUDENT GUIDE

Student Notes:

Specific Tooling Design Settings (2/7)

» In the component tab, you can define for each type of component:

a. How it should appear in drawing sections (cut/uncut).
b. If predefined selection filters should be applied at creation time.
c. Ifitis allowed to create several instances per reference.
d. On which plate it should be positioned by default (only when using MTD Mold Bases).
e. On which side of this plate (top or bottom) it should be positioned by default.
21
Catalogs | Add/Remov iscellaneous | Split |
=~ B General Component options
- W Display | Component |[ Mot Cut in Secti... | Selection Filter | Several Instanc... |
e S Angle Pin No Yes Yes
- EF Compatibilty Bushing No Yes Yes
_% Parameters and Measure Cap Screw Yes Yes Yes
Core Pin No Yes No
" Devices and Virtual Reality Countersunk Screw | Yes Yes Yes
Dowel Pin Yes Yes Yes
r.lnfrastructure Ejector No Yes No
f e b Eloctor Soove [N vos No
6% Assembly Design Eye Bolt No Yes Yes
g Flat Ejector No Yes No
- %+ Sketcher Insert No Yes No
- v R KnockOut No Yes Yes
Leader Pin No Yes Yes
Locking Screw Yes Yes Yes
Retainers No Yes Yes
Sleeve No Yes Yes
Slider No Yes No
Spring No Yes Yes
Stop Pin No Yes Yes
Support Pillar No Yes Yes
User Component No Yes No
| | i
Plate Name None E]
2 4|
- S ok | Scencel]
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Specific Tooling Design Settings (3/7)

» In the Add/Remove tab, you can define information relevant for TG1 command Distributed

Drill Component:
a. Extend or restrict the list of Add/Remove bodies. By default, this list contains

DrillHole, TapHole, Pad, Pocket

b. Extend or restrict the list of Receiving bodies

c. Extend or restrict the list of Associations between elements of the two previous lists
(use buttons Associate and Dissociate)

Catalogs ‘ Add/Remove D Component | Miscellaneous | Split I

i Bodies Options .
Add/Remove bodies || Receiving bodies || [Associations |
DrillHole 1
TapHole
Pad

Pocket

| | Associate | Dissociate |

i Add/Remove management -
4 Assemble instead of Add/Remove

_______________________________________________________________________________________________

Note that only solid Body elements (standard or hybrid) are usable (and not Geometrical Sets or
Ordered Geometrical Sets).

© 2000 - 2012 Dassault Systémes - All rights reserved 15
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Specific Tooling Design Settings (4/7)

» See an example of additional bodies and association:

1. Type name in Add/Remove Bodies.

2. Type name in Receiving Bodies.

3. Select successively in the two lists
the names to be associated.

4. Click the Associate button.

Bodies Options
: AddjRemove bodies || Receivingbodies || Associations |
DrilHole i
TapHole i
Pad i
Pocket [
" Bodies Options i
:‘ Add/Remove bodies || Receiving bodies || Associations |
' DrilHole i
[ TapHole !
! Pad
e — : Po;ket
<Dri|lingl] J | Asmi Driling1
.

—E DrillHole RB1 Driling1 #RB1

© 2000 - 2012 Dassault Systémes - All rights reserved 16
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Specific Tooling Design Settings (5/7)

Naming rules for Add/Remove bodies:

Each name in this list is used by TG1 as a beginning string, not as an exact string. Therefore it
is not allowed to define a name which is “included” in another:

@ For example, you can define Drilling1 and Drilling2

# But you cannot define Drilling1 and Drilling11

It is not allowed to use the characters “_” (underscore) and “-”, except in the following case.

“ PS0” to “_PS9” and “-PS0” to “-PS9” at the end of the name are considered by the function
Distributed Drill Component as pre-selection codes to minimize the number of user
interactions.

“ " (double underscore) at the beginning of the Body name is considered by the function
Distributed Drill Component the same way as other drilling functions do (Drill From/To and
Drill Component) when the Component is split, the Split operation is not performed on this

Body. opons 2%
<7 Options Cotalogs | AddfRemove | Component | Miscelaneous | spit |
o~ B General Bodies Options
W Display Receiving bodies | i |
EE Compatibity
FF Parsmeters and Measure
TR Devices and Virtual Reality
p- Il astructure
510 Mechanical Design
0® Assembly Design
- Sketcher [Driling1 1 Associate | Dissociate
= Mold Tooling Design
= Add/Remove management.
8% Drafting
& Assemble instead of Add/Remove
- 1o’ Shape
‘ x|
!) UUnable ko add this body in the list. The names in the first column have to not be induded one in another at the beginning.
9 ok | & cancel

STUDENT GUIDE
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Specific Tooling Design Settings (6/7)

» Editing Body names:

4 To edit the name of a Body (or to erase it),
click it twice in the list and modify it as

required.

» About Receiving bodies:
# There is no naming rule.
# No check is performed when defining the
name (duplicates).
# A Receiving body can be located in the Part

at the same level as the PartBody, or as a
sub-body through an Assemble operation.

» About Associations:

# [If the name of a Body is changed, you must
manually recreate the corresponding
Association (s).

4@ An Add/Remove body can belong to only
one Association

# A Receiving body can belong to several
Associations.

R

(&

Receiving bodies

B1
B2

Add/Remove bodies |

DrillHole
TapHole
Pad
Pocket

Drilling2

Drilling 1 I |

N Fampngpiate

Xy plane

vz plane
plane
?:- PartBody
>3] Pad.1
J"-.l‘f’.) Assemble. 1
\ ﬁ?‘.‘-

—¥E RB1

i Bodies Opti

ons

AddfRemove bodies I

Receiving bodies

DrillHole RB1

Tapl
Pad

Pocket
Drilling1
Drilling2

Hole RE2

STUDENT GUIDE
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Specific Tooling Design Settings (7/7)

In the Add/Remove tab, you can define the way
add or remove of material should be performed:

» If option Assemble instead of Add/Remove {5 options i ke | ot vt 5w
is deactivated (default value), Add or Remove | e Bodies Options
Boolean operations will be created when a o, e
Tooling Component is instantiated e s i esse EOE: e

#» If the option Assemble instead of (]| =Fowvions and el Rasky Lk
Add/Remove is active (recommended), an .L;h;ﬁ;u
Assemble Boolean operation will be created | | e acsenti vesin .
when a Tooling Component is instantiated. | [ sketcher [ 1 Assodate | Dissociate | |
The polarity of the Component Body will i AddRemove management !
therefore determine if material is added or N o St

removed.

€<

~
‘ The Distributed Drilling Component function works only if the

Add/Remove option is active instead of the Assemble one.

© 2000 - 2012 Dassault Systémes - All rights reserved 19
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Recommended General Settings (1/2)

» In General / Parameters and Measure / Knowledge,

activate: oons

& Parameter Tree View: With value % otions Scsle | Units | Knowk

& Parameter Tree View: With formula el DAt ATATEL Thon Vi
| 8 Display '3 with value :
! ek Compatibility -
w» InInfrastructure / Product Structure / Tree 4 ¥/ ParametersandMessire  Parameter names :
Customization, activate: P Devicss ] Vetial Realy [ Surrounded by the symbol *

@ Specification Tree Node Name: Parameters
@ Specification Tree Node Name: Relations
# Specification Tree Node Name: Constraints

.Ir.lnfrastructure Product Structure | Product Yisualization I Reconciliation (* Tree Customization

_m_ Specification Tree Order
L G Material Librar Specification Tree Node Name | Activated |
¥ Products Node
=~ 4! Catalog Editor Representations
Material Yes
- & Part Infrastructure Parameters No
5l : Relations Yes
%3 Annotations Infrastr. o -
#=' Mechanical Design Publications
Others...
@ Assembly Design Applications Yes

© 2000 - 2012 Dassault Systémes - All rights reserved 20
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Recommended General Settings (2/2)

» InInfrastructure / Part Infrastructure / Display, activate:
@ Display in Specification tree: Constraints
¢ Display in Specification tree: Parameters
@ Display in Specification tree: Relations

#» In Mechanical Design / Assembly Design / General,
activate:
@ Update: Automatic

. I =B Infrastructure General Part Document I
Display In Specification Tree
4 External References

mproduct Structure
!Material Library
Catalog Editor

4 Parameters
£ Part Infrastructure =
tel 4 Relations
“4.3D Annotations Infrast =
W ! res - Bodies under operations
Mechanical Desig 4 Expand sketch-based feature nodes at creation |

b o
] P N P U R R o e g e e e e e e e

1T options &

' BH General Update

f Infrastructure @ @ Automatic O Manual
Mechanical Design Update propagation depth

' r @ Assembly Design O Active level @ Allthe levels

21
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Mold Creation: General Process

Part to be
molded

Define a Mold

Base

Spiting Element [Sutace1

Add
components

Core and Cavity
separation

Adjust position of
the Molded Part

Add injection

runners and
coolant
channels

End of Mold
creation

STUDENT GUIDE

Student Notes:
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Creating a New Mold

You will see how to create a new Mold Product from scratch, insert the Molded Part and
create the corresponding Mold Base.
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Creating a New Mold Product

A Mold Product is a standard CATIA V5 Product where specific Mold elements will be
inserted later:

* You can create a new CATIA V5 product by:

# Starting workbench Mold Tooling Design:

File Edt View Insert Tools ‘Window Help

»

» @ Part Design
» @ pssembly Design

%}- Sketcher

% |CATIA ¥5 - [Product1]

%3 Wireframe and Surface Design n itart ENOVYIA VS E'le

@Ii‘ Producti

Applications

# Or explicitly creating a new Product:

A new Product is created

QN Edt View Insert Tools : List of Types:

(ZF Open... Ctrl+0 Selection:

------------------------------------------- | Product

@ ok | @ cancel|

STUDENT GUIDE

Student Notes:
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Inserting the Molded Part in the Mold Product

* The Molded Part can be inserted in the Mold Assembly by inserting the already existing
CATPart:

4 From the contextual menu of the top Product: Components / Existing Component,
then selecting the name of the CATPart file

@ Or by using standard menu Insert / Existing Component, then selecting the name
of the CATPart file

[%]CATIA V5 - [Product3]

] Sat  ENOVIAVS Fle Edt Vew Inset Took Analyze |

(MoldedPart. 1)

Fie name: [MaidecPan CaTP ot =l

Fies of hype: 21 Fies ) =i

I Dpen as sesdonly

I Show Preview.

The Molded Part is inserted in the Product

© 2000 - 2012 Dassault Systémes - All rights reserved 25
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Structure of the Molded Part: Requirements (1/3)

¥® The Part Number (see tab Product in contextual menu Properties) must be MoldedPart

* The Instance name and the name of the CATPart file can be modified as required

f}a‘deuCtl Properties ‘ﬂl" .
E‘- . | MoldedPart (MoldedPart. 1) Current selection : [MoldedPart. 1 [Product 1 ]
Applications Product | Graphic | Mechanical | Drafting |
[E5 == A
‘ ance name [MoldedPart.1 ) °
!:. Visualize in the Bill Of Material
Lk toReference e T
MoldedPart [MoldedPart.CATPart
a
o
More. .. I
_ @ ok | Qapply| close |

STUDENT GUIDE

Student Notes:
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Structure of the Molded Part: Requirements (2/3)

* The Molded Part must contain the part itself and also all the surfaces required for the core/cavity
separation.

¥ Itis generally created as the result of the preparation work done in the Core & Cavity Design or
Generative Shape Design workbenches.

* It is recommended that the user defines the following elements in the Molded Part, in

Geometrical set called PartingBody:

® PartingSurface: the external parting surface created from the parting line of the Molded
Part,

#® CoreSurface: Join of the core side of the part (including fills of functional holes) and of
PartingSurface

# CavitySurface: Join of the cavity side of the part (including fills of functional holes) and of
PartingSurface

* The elements bearing these names will be used by the application as (editable) default elements
for core/cavity split operations and for creating gates and runners.

* If they are not present, you will have to explicitly select other elements in the Molded Part when
performing core/cavity split operations.

© 2000 - 2012 Dassault Systémes - All rights reserved 27
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Structure of the Molded Part: Requirements (3/3)
PartingSurface

The Core Side may come \

from any operation (CCV

Define Pulling direction,

W/L CK@B

Core Side
Cavity Side B

i
T
'
I
'

[
=
Filling Holes may come k : /

from any filling operation ! B
done in GSD or CCV

Filling Holes

/

CoreSurface = PartingSurface + Core Side + Filling
Holes

CavitySurface = PartingSurface + Cavity side +
Filling Holes

© 2000 - 2012 Dassault Systémes - All rights reserved 28
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Creating the Mold Base (1/3)

* You can define a new Mold Base by:
@ Defining a complete, fully dimensioned set of plates
# Selecting an existing Mold Base in a catalog

Create a new mold... | [E]X]
- Plates — Dimensions - |
_Injectionside  Thickness | Reference Nore |

@ Clamping 260 | Length '|495mm—§A
] Upper bar m 4 Overhang foom T
& Cavity Suppot m Width fesémm
[ Cavity fesmm TS } 4 Overhang el

|_Ejection side _

| 3 Overlap Cavity/Core [F5
|= Core IBBmm E ! l5- 8mm E
| Overlap Stlippet/Cotelﬂmm_E
i Core Support  [46mm e a
| Upper bar width IJ_E
'd Riser Bar |1 06mm E \ 4Bmm
Riser width
|'S Setting lZSmm E \ |4Bmm E

|_Ejector system _ oot EZT
] Stipper m%ipfeviéw* S———

| A plate IZSmm E |9 Enable ‘
l] B plate I‘lSmm E ‘ @l

@ 0K | @cancel] Hep |

STUDENT GUIDE

Student Notes:
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Creating the Mold Base (2/3)

¥ You can create a new Mold Base by defining the plates’ number, type and dimensions:
@ The default configuration includes most of the predefined plate types with their default

dimensions.

4 Plates may be deactivated (with the exception of the Core and Cavity plates which are

mandatory).

* Plates that cannot be deactivated are grayed out in the dialog box
* The preview of the Mold Base is automatically updated when plates are deactivated
# Plate dimensions may be modified in accordance with design needs.

The Create a new Mold function allows you to create a new
Mold Base

w mold 1]
Thickness vﬂz.eveno.e h’ f
— — = |ens L
;PE = Length ZFss 8]

| o == P Overhang [0 mm |
JCWSIwm%‘Sm E Widh m
[Fmm ™ H Overhang BEw B
‘IGT_ — Ovetlap Cavity/Core [FEZamm ‘
o edeite )
EI—M — | Upper bar width P_Es —
lm Riser width FS"‘"‘ E
< Ejector width e =
Fom & Peview

Porm [ = Ensble ‘

iS mm E .Q_I

Q oK | Scancel| Hep |

1

The Mold Base dialog
Box lets you control
the definition of the
plates that will be
included in the Mold
Base

STUDENT GUIDE

Student Notes:
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Creating the Mold Base (3/3) Student Notes:

¥ Structure of the resulting Mold Product
# Once the Mold Base is created, the structure of the Mold Product consists of:
= A Component corresponding to the Molded Part.

= A Product corresponding to the Mold tool assembly which contains the Mold
Base plates. Other components will be later inserted in this assembly. This
Product has 3 sub-assemblies: InjectionSide, EjectionSide and EjectorSystem.

(MoldedPart. 1)

Top Product <M Products
wf’} MoldedPart (MoldedPart. 1)
Component Molded Part l <> sMMoldecPart

- = Mold (Mold. 1)
> =M njectionside (InjectionSide. 1)
e (EjectionSide. 1)
Mold Base product «MEject tem (EjectorSystem. 1)
> im Parameters

hsa Relations

i Constraints

Sub-products

© 2000 - 2012 Dassault Systémes - All rights reserved 31
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Creating the Mold Base Using Catalogs

* You can also select an existing Mold Base variant in a catalog

Catalog Browser:C:\Program Files\Dassault Systemn

Iection side__ Thickness | Reference o Current: | MoldBase

e | ]
=
Oveilap 51 #Con ﬁ E
@ ComSuppont [Emm 8] u b::: e
T Risxbu 6 [ nm_dh =5
@ Setting | res! "_5 =
s Eiector vidth

0] Stipper ﬁ T Peview

Catalog Browser:C:\Program Files\Dassault Syst

@A AEmﬁe
.ﬂ:: |am ) ilker: Hll L-zr-:"ul
i 2o |e ; B
. [
Catalog Browser 3o
S Hasco ﬂ
— @ ot | S| When you select a Mold Base variant, its

You have access to the catalogs of
many major market providers

The new Mold Base is
created as a new
Product inside the top
Product

Irjecin ste
S Clamping

dimensions (Length and Width) are previewed

_Inim ) |

l""'“—ﬂ g [ERTTED]
e Em|
ﬁ“‘w EEmEm

) |
m_l“""mlm_g_l:

| = e | ,
e ] |
EE |- i~ T

o | |

e ;
——=m all
2 ok tieo |:

Once you have selected your Mold Base, a
full preview is displayed

STUDENT GUIDE

Student Notes:
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Mold Tooling Design

Defining a Stripper Plate

¥ Using a Stripper Plate
When the Molded Part contains deep hollows, you may decide not to use Ejectors, but instead
a Stripper Plate to avoid creating marks on the Part.

¥ Creating a Stripper Plate:

4 You can select it when creating the Mold Base, or add it later using Add Mold Plate
function

@ The Stripper Plate is located on top of the Core Plate, in the Ejection System sub-product.
Its overlap with the Core Plate can be adjusted.

4 Its shape to fit the Molded Part can be adjusted through Split Component operation,
similar to what is done on Core or Cavity Plates.

Create a new mold. | _ [T %]
r— Plates -~ Dimensions i
Injection side Thick Ref
B
- { j Length JASS mm E Configwaion
[ Upper bar fBF- mm E 3 Overhang T oot k_'!
5 Cavi e [ » » e E—
& Cavity Support ‘46mm | Width m 2
[ Cavity ‘|88mm E = Overhang m Parameters | Posiioning |
— Ejection side . T i ot T —
. i | Overlap Cavity/Core [F557 Widh e |
| Lengh [
& Core Support  |[46 mm ) Core /Stigpes Ovedop oo 18]
f 1|U bar wid (7 | UpperBar Width T — |
4 Riser Bar |108 mm E pes ;I"E' Ik E
f | Riser width
3 Setting Eom = "5"“'" ]
- Ejector width |
i25mm E Preview . . O 0Kk | Scacel| Hep |
[Brom TS| S Encble
16 mm [ @l
@ 0K | SCancel| Hep |
-
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Creating Mold Base Before the Molded Part

¥ Creation of the Molded Part:

# If the Mold Base is created prior to insertion of corresponding Molded Part, a new empty
Component named MoldedPart will be automatically created by Mold Tooling Design

application
# This component can then be interactively completed, using standard Part Design,
Core&Cavity Design, Generative Shape Design and Assembly Design functions.

®

It can be further replaced, using contextual menu
function Components / Replace Component
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Positioning the Molded Part: Automatic Positioning

¥ When the Mold Base Product is created, it is automatically positioned with regard to the Axis
System defined as active in the Molded Part:
# First, the reference Axis System of the Mold Base (located at the bottom of the Core Plate)
is snapped onto the active Axis System of the Molded Part.

# Then the Mold Base position is adjusted along Z in order to position the origin of the
Molded Part at medium distance between the top of the Cavity Plate and the bottom of the

Core Plate

Extreme sides of the
Cavity Plate (top) and Core
Plate (bottom)

Core Plate and Cavity
Plate are in overlap

Active Axis System
of the Molded Part
(yellow)

If there is no active Axis System in the
Molded Part, the system uses the
default origin and standard planes of

the Part. Axis System of the

Mold Base (pink)

STUDENT GUIDE

Student Notes:
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Positioning the Molded Part: Additional Capabilities Student Hotes:

You can use Snap function to apply
coincidence between axis systems of the
Molded Part and Mold Base.

You can also use main planes for snapping
purposes.

You can also use the Compass to dynamically move the Molded Part in
order to ensure that the Parting Surface will fully split Core and Cavity
plates, or to define precise location values.

You can for example snap the Compass to the local axis system of the
Molded Part or to the Parting Surface, in order to drag it as required.

Manipulation Param... [l 3 |
mgdong)(us

%ﬁéj

Lock Current Orientation

Lock Privieged Plane Orientation Parallel to Screen AlongY P70 3tmen =

Use Local Axis System AongZ - FS5Emn odes ] [ With respect to constiaints
Make YZ the Privieged Plane AengU [ B &[S

Make X2 the Privieged Plane AengV i B 8¢ | P B &|

Make Privieged Plane Most Visible i B8] P B o8|

Measures

Distance | Z17]| el 7|

cose | Mampulatlon

You can use Manipulation function to position the Part

Snap Automatically to Selected Object
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Editing the Definition of the Existing Mold Base (1/2) Suudentoles:

¥ Modify the definition of the current Mold Base using the contextual menu function Edit Mold.
@ Select another Mold Base reference in the Catalog.
® The Mold Base preview will be automatically updated.

Edit Mold

[~ Plates Dimensions
Injection side Thickness Reference

CE= S | e

T — h You can browse the Design Table
| it g = rhang - - -
Ocovty swport [BRT | containing the list of Mold Base
| cave == variants and select a new one
Ejection side e i
- =] E’ Overlap Cavity/Core [Fo5me
3 Coresppot [T B (Oveke sropericos [ 21|
S Fier : Edt...
S Riser Bar Omen I )
Line ef \Overl (Overw W i W -~
T Setting 38 N3040 396mm 296mm Omm Omm Omm 46mm 202mm 350mr
39 N3040 396mm 296mm Omm 25mm Omm 46mm 202mm 3S0mr
Ejector system 40 N3045  446mm 296mm Omm Omm Omm 46mm 202mm 400mr
41 N3045 446mm 296mm Omm 25mm Omm 46mm 202mm 400mr
D tripper <42> N30S0 496mm 296mm Omm Omm Omm 46mm 202mm 4S0mr
Omm Omm
4 Aplate S46mm [ Omm Omen 02mim
45 N30SS S46mm 296mm Omm 25mm Omm 46mm 202mm S00mr
4 B plate 46 N3060  S9mm 296mm Omm Orm Omm 46mm 202mm S50me
47 N3060 S96mm 296mm Omm 25mm Omm 46mm 202mm SSOmr
48 N3S3S 346mm 346mm Omm Omm Omm 46mm 252mm 300mr
49 N3535 346mm 346mm Omm 2Smm Omm 46mm 252mm 300mr
‘ S0 N3540 396mm 346mm Omm Omm Omm 46mm 252mm
51l N3540 396mm 346mm | Omm 2Smm Omm 46mm 252mm m_nrl_'J
4 »
—Dimensions - Spelyy | Scenceel |

Refevence i)

Length I S46mm E@'
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Editing the Definition of the Existing Mold Base (2/2)

* Modify the definition of the current Mold Base using the contextual menu function Edit Mold.
4 Update the dimension of plates

s 5 Fiter: |CorePlate\RefMold =="N3055" Edt...
i ] Line | Ref _[Refttold [H [ Mat [ Heattreat -
Injection side Thickness <1679> N10-3055-26{1 N30S5 26mm 1730
— : —— 1680  N10-30S5-36{1 N30SS  36mm 1730
4 Clamping I-“’”'”' E @I 1681  NI10-3055-46/1 N30SS  46mm 1730 ]

1682 N10-3055-56/1 N30SS  Sémm 1730
1730

] Upper bar IOmm
N10-3055-96/1

L pport I Omm E
1687 N10-30S5-106/1 N30SS  106mm 1730

I3 Cavity 'E;E.mm E ﬂl 1688 N10-30S5-126f1 N30SS  126mm 1730
4 1689 N10-30S5-146/1 N30SS  146mm 1730

1690 N10-3055-26/3 N30SS  26mm 2312

Y Su

__Ejectionside 1691  N10-3055-36/3 N30SS 36mm 2312
3 Corp 86mm E 1692 N10-3055-46{3 N30SS  d46mm 2312
ok = 1693 N10-3055-56/3 N30S5  Sémm 2312 ~|

I3 Core Support |4’3-""m E ﬁl - D okk_| Sapplyy | wcancelel |

I Riser Bar I 106mm E ﬁl

4® Remove optional plates by deselecting them in the dialog box

R
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Adding a Plate

¥ ltis possible to add a plate inside an existing Mold Base. The new plate must be of one of the
available predefined types allowed for the current Mold Base.

¥  Current limitation: it is not possible to add other types of plates (user-defined types of plates).

Add a plate. [ 1X]
Add a plate oA o ——————
—Conly ] CIT—
¢ Pavameters |
. <] I
pe ||None ﬂ Widh —E;
il UpperBar — PR Lergth T — |
Cavity support | Coe/Stigper Ovedso e
Paagniwe' —_— [ P (e |
: Ofe SUPPO
Lﬂfl 77777'%46 mm E o 1= = ] s _n
Cue/Slr'ppetDvuhp'gmm—E
Only types allowed UppeBarWidh [T & o )
for the current Mold The Mold Base preview is updated with the selected plate
Base are displayed l
@ OF & Cancel H
- ] el| _Hep |
Add a plate 1]
~ Configuration
Suppee( B z|
Twe [Cocsmpon =]
Definstion
Parameters I Positioring |
Thickness ITS"“‘—E
m
iti i H Length 46 mm
Note that it is n.ot possible to modify e S
parameters which are related to the UppeiBor Widh I—E'nmg
SRR Rt Once created, the new plate is inserted
| in the tree structure
-_— O 0K | Scawel| Hep |
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Splitting Core and Cavity Plates

® Core and Cavity Plates can be split to fit the shape of the Molded Part.

* This operation means that the Core and Cavity Plates will be driven by the Molded Part. They
will depend upon the design context. This subject will be addressed later.

For both Core and Cavity
plates, there is a dedicated
function Split Component in
their contextual menu.

The application will use by default as

splitting surface the one named CoreSurface
(resp. CavitySurface), if present in the Molded Part.
You can select another surface if you want.

{..ITlgltf_InjectionSide. 1!Productl_Injecti ICavitySurface_MoldedPart.1_CavityPlate.1)

art.1_CavityPlate. 1

Product Interface ‘Tlgltf_InjectionSide’is
comprised of Part Interface
‘Producti_InjectionSide’ which contain a
Published Copy of ‘CavitySurface’ from the
MoldedPart

STUDENT GUIDE

Student Notes:
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Working with Mold Components

You will learn how to manage Mold Tooling Components.

MoldGuid..F
—
JEQE, '8 0| ‘0w
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Generic (TG1) I MOId (MTD) Student Notes:

¥ The Tooling Design (TG1) and Mold Tooling Design (MTD) workbenches share the same
Tooling Component concept.

Component information and behavior described in the TG1 training course is also applicable
to MTD.

¥ The MTD workbench contains:

# Standard catalog components available in TG1 such as:

# Leader Pin, Bushing, Sleeve, Ejector Pin, Ejector, Flat Ejector, Ejector Sleeve, Core
Pin, Stop Pin, Angle Pin, Knock-out, Support Pillar, Eye Bolt

4 Additional catalog components compared to TG1 such as:
# Locating Ring, Sprue Bushing, Sprue Puller, O-Ring, Plug, Baffle

(23

T L

MISUMI NORMALIE™

CORPORATION
@ &5 v

© 2000 - 2012 Dassault Systémes - All rights reserved 43



Mold Tooling Design

STUDENT GUIDE

Student Notes:

Creating Components

You will learn how to select and instantiate any type of component in a Mold or Die.
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What is a Tooling Component? (1/2)

* A Tooling Design component can be any kind of element. Components can be simple, such as
a screw, wear plate or slider, or complex. A simple component may be defined as a Part, but a
complex component may be defined as a Product.

® Alist of predefined component types is available in the TG1 application. Components such as
Leader Pins or Cap Screws can be found in the catalogs of leading market providers such as
Hasco, DME, etc.

® It is possible to create your own predefined components (e.g. a custom Leader Pin) to extend
or replace the libraries included in the application.

¥ It is possible to create your own component types (locks, stamps, washers, sliders, etc.), to
create generic User Components.
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What is a Tooling Component? (2/2)

A Tooling Component is usually a CATPart file. This can contain specific features:
@ Drill holes.
@ Areference point used for positioning when instantiating the Component.
® Dedicated properties and parameters to identify the component.
* The Component can have variants (defined in a Design Table) to allow for different sizes.

* The structure of a standard manufacturers’ catalogs Component or a user-defined
Component is identical.

¥ [If the Tooling Component is an assembly (CATProduct), each of its component parts respect
the dedicated structure.

* When a Component is instantiated it can be selected from a catalog or a file document.
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Tooling Component Structure Basics: Associated Drillings (1/2)

* The shape of the object itself must be defined in PartBody. It may consist of any sequence
of features like Pads, Shafts, etc.

* The negative volumes associated to the shape must be created in a Body named Drill Hole.
They can be defined using any type of negative-polarity feature (e.g. Hole, Pocket ).

*  When the Component is inserted in the Mold, the DrillHole is automatically subtracted
(creation of Remove or Assemble features) from all affected elements.
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Tooling Component Structure Basics: Associated Drillings (2/2)

* Another Body, named TapHole, can also be present to define additional negative
volumes corresponding to threaded holes (typically in screws). This Body is optional.

¥ Like body DrillHole, Body TapHole will be used to perform Remove or Assemble
operations.

* When the Component is inserted in the Mold, the TapHole is automatically subtracted
(creation of Remove or Assemble feature) from the appropriate element, while the
DrillHole is applied to all other affected elements.

4 CapScrew_M

plane / N
yz plane /

zx plane

1
aiel Parameters

Fx .
= Relations

)2 PartBody
-} DrillHole

e Es

@ Right-Threaded O Left-Threaded

S ok | 9 cocel| Preview |
te TapHole

BaseBody
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Selecting a Component (1/2)

¥  The procedure to select, then position a Component is similar for all available types of
components (Leader Pin, Bushing, Cap Screw)

®  Select the required Component variant:
@ Click the icon corresponding to the required type of component
® The definition dialog box of the component is displayed
#® Pick in the 3D viewer the required location for the component
&

Select the required catalog provider (if catalog is available: generic components only):
DME, Hasco, Rabourdin, etc.

#® Select the required reference for this component (only inside a catalog)
@ Select the required variant for this component.

¥ Note 1: it is also possible to select first the component variant and then pick the required
location in the 3D viewer.

* Note 2: if Selection / Filter is active in Tools / Options / Mechanical Design / Mold Tooling
Design (default setting), a knowledge rule is applied to filter only the relevant dimensions.
This knowledge filter is specific to each type of component (please refer to the on-line
documentation for the exhaustive description of these rules). You can erase the proposed
filter if you want to get the whole list.

© 2000 - 2012 Dassault Systémes - All rights reserved 49



Mold Tooling Design

STUDENT GUIDE
Selecting a Component (2/2) Student Notes:

[octine Copscrew 8 20X

Config
= D
Reference (173 salocion —

Posboning | Parameters | Speckics |
v Product Structure

Father Product [Produtl)
G Several Instances per Reference
Standard Driings
Oril from [N selecton
To [Noselection
Between From and To I

Constraints.
& Constraints.
Drection

setOvecton [Groman) — Lgesres vt |

Double-click the required Double-click the required
provider name to select it reference to select it

: '[::_.,;. _?Jﬁ'
Cment:l CapScrew_M z' ﬂ

L mio*so

LM 0*100

L MInken

L M10*140

R [o [t | |
44 MI0*70  10mm 70mm
. . 45 M10*80 10mm 80mm
Single-click the 46 MI0*100 10mm 100mm

M - M10*110  10mm 110mm
required variant to 8 M10¥120 10mm _120mm

select it
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Instantiating a Component

You will learn how to select and instantiate any type of component in a Mold or Die.
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Positioning the Component (1/4)

* To define the component’s position, you can pick:
@ Either a point (3D point or vertex or sketch point).

@ A preview of the component is then immediately
displayed.

@ Or a face (planar face or plane). The 3D display is
automatically adjusted according to the value of
Sketcher Settings Options Position sketch plane
parallel to screen and Grid display. Sketcher option
Snap to point if also taken into account. Pick then a
position on the selected face to get a preview of the
component.

¥ You can adjust the position:

@ Either by changing the numerical values in the dialog
box. These values can be defined as absolute: X,Y, Z,
i.e. considering the axis system of the Mold or Die, or
as local: U,V,W, i.e. relatively to (U,V) Origin.

@ Or you can also work in the 3D viewer and use the
green arrows displayed in the viewer (for translation)
or the green half-circle (for rotation).

Numerical values and arrows positions
are updated simultaneously —_—

| Father Product [(Productt)
S Several Instances per Reference
Standard Drillngs
ovllfrom [ selection
[To [Noselecion
BetweenFromandTo |

Constraints
S Constraints _With... |
Direction

Set Drection [(automatic) Reverse Direction|

- L o—
(U,Y) Origin [(Certer of support)
@ Manage Al

Sketch point

™S D al) | Scancel|

e ]
|
X [225mm U [omm =0 H
'
'

Y [125mm B Y [omm

Z[1ozzom (2 W [omm

STUDENT GUIDE
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Positioning the Component (2/4)

¥ Field Set Direction allows to define explicitly the orientation of the component. You can
pick an axis, an edge, a 3D line, a planar face, a plane.

@ Without explicit selection, its value is set to Automatic: it corresponds to the normal
to the planar face (if you are positioning the component on a planar face) or to Z axis
of the assembly (if you are positioning the component on a 3D point in space).

= Button Reverse Direction allows to invert orientation if needed

@ When inserting a component on a planar face or on sketch points, the default
positioning is: its Z+ axis oriented inwards into the material.

* To erase a previewed component, just click the vertical green arrow in the 3D viewer.

Click green arrow
to erase preview

Set Directidh [(automatic)

Orientation into
material

iof [Pad.1/Edge/
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Positioning the Component (3/4)

® Button Constraints (active by default) enables creation of one or two Offset constraints :

@ If the component is positioned on a 3D Point, one Offset constraint is created
(type = Point/Point).

@ If the component is positioned on a planar face, one Offset constraint is created
(type = Plane/Point).

@ If the component is positioned on a sketch point, two Offset constraints are created
(types = Point/Point and Plane/Point).

* To view and edit if required the geometrical element (point, face, plane) to which the
component is constrained, click button With, select the element in the window to highlight it
and select the new geometrical element in the 3D viewer or in the specification tree.

| —Constraints —————————

";Constrahts with,.. |

Constraininag Cnmnananks

¢ JClampingPlatejPartBody/Pad. 1 jFace

Constraining Components

[CavityPlate/PartBody/Pad.1/Face

@ ox | @cancel|
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Positioning the Component (4/4)

21 e e
. o —
Config |sppler %
Supplier | @ i“m° [(eaderPn20-36-146 P=
Reference [[eaderPin-20-36-146 | (25 Lol i
— Father Product [(Injectionside.1)
Positioning (5 Several Instances per Reference
Standard Drillngs
= Drill from [No selection
E <D [No selection
Tht |36mm E EI L

P =

L [em . & @J ThL

Ref [o T [o
1 4 L Pin-20-26-66  20mm
[ Activate Rule |No selection @I e o | S LeaderPin20-26-86  20mm
(U,) Origin [(Conter of supporty | -

[ keep Part Number & Manage A1
______________________________________________________ f - Dz | Scod
The list of variants (Design Table) for Note that the 3D preview, the selection panel and the definition
the current type of components is panel can be displayed simultaneously (click catalog icon in the
accessible in tab Parameters. component’s definition dialog box).

If the preview shows that the selected variant (or provider, or
subtype) is inadequate, just pick another one in the list and the
preview will be updated automatically.

STUDENT GUIDE
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Drilling Holes (1/2)

* Fields Drill From and To allow to define the first and last elements to be drilled by the
component when it is inserted in the Mold or Die Structure. These elements are automatically
drilled when validating creation.

¥ Button Between From and To gives access to another dialog box which enables you to
explicitly define other affected elements between element From and element To.

Define CapScrew i

Config

Reference |[M12x140 -

Positioning | Parameters I Specifics | :>

—Product Structure
Father Product [(EjectionSide. 1)

Components to be crossed|RiserBar2. 1

'J Several Instances per Reference

(_Standard Drilings :
Drill from [SettingPlate. 1 Delete Selection |

To |CoreSupportPlate. 1

Between From and To
Constraints

The elements Drill From and To can be The list of affected elements Between

selected in the viewer or in the tree From and To can be adjusted (add by
selecting in the viewer or in the tree,
remove in the dialog box list)
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Drilling Holes (2/2)

¥ Drillings in the affected elements are created as Boolean features (Remove or Assemble,
depending on Settings option) in the PartBody of these elements.

¥ These Boolean features are formed due to associated Technological Results, the
technological information of the initial Hole features defined in the component (size, thread ).

(SettingPlate. 1)

> ¥ CapScrew_M_3 (CapScrew_M_3.1)

. s
= _apouicw_Ivi_J

Xy plane F PartBody
plane =21 Pad.1
plane 'I"‘-cﬁ’) DrillHole

Parameters [...] (16)
77 Relations
=& partBody
L% DrilHole

b TapHole

-4F PartBody
=& Pad.1
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Creating Product Structure (1/4) Student Notes:

*  Field Father Product defines the position of the element in the specification tree.

# |t is set by default to the current active product in the assembly (blue highlight).

* [f field Drill From is defined with an element, Father Product is automatically set by
default to the Father Product of that element, unless the current active product is a child
of this Father Product.

® If no Drill From is defined and if the corresponding product exists, the Father Product is
defined by the following rules (relevant if you use an MTD Mold Base):

4 |If the component is an Angle Pin or an Eye Bolt, the Father Product is InjectionSide

# If the component is a Core Pin, an Ejector, an Ejector Sleeve, an Ejector Pin, a Flat
Ejector, a Knock Out, or a Support Pillar, the Father Product is EjectorSystem

# If the component is a Slider, the Father Product is Mold.

*  You can explicitly select an element in the specification tree as Father Product to
override the default or automatic values

Initial status
—Product Structure
Father Product (Product1)

After selecting ClampingPlate (father = InjectionSide) as
positioning face

Result = Component is located

SE::ig ; 5 in sub-assembly InjectionSide

Reference |L=adaPr| 20-36-146
Positioning I Parameters | :
~Product Structure -
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Creating Product Structure (2/4) Student Notes:

¥ ltis possible to define sub-structures inside original sub-products to better organize the

location of the Mold or Die components in the tree structure.
¥ Sub-structures can be defined at any depth inside the structure tree.

oductl

dedPart (MoldedPart. 1)

= Mold (Mold. 1)

-

InjectionSide (InjectionSide. 1)

# ClampingPlate (ClampingPlate. 1)

_ N5 :
4 CavityPlate (CavityPlate. 1)l 2 Config

- 5

J:a CavityCooling (CavityCooling. 1) II

“MTigitf_InjectionSide (Tigitf_InjectionSide. 1) Hetscence ‘ll-eodefph-zo'%-lﬁ
% Product2 (Product2.2)

= Constraints

Postioning | Parameters |

Product Structure ———————
J‘- £ FEjectionSide (EjectionSide. 1) Father Product [(product2.2) E
J‘- £ EjectorSystem (EjectorSystem. 1) 4 Several Instances per Reference |
Parameters [...] (9) SF"' i Deligs
Drill from [ClampingPlate. 1
Relations
2 To |No selection
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Creating Product Structure (3/4)

¥ Note when using sub-structures: Inserting a component automatically defines Offset
constraints (if option Constraints is active in the Component instantiation panel) between

the origin of the component and the element onto which it is inserted.

¥ Since Assembly constraints can be created only between children of a given structure
(general CATIA V5 Assemble Design behaviour), it is therefore recommended to define a
positioning part in the sub-structure where the location elements for the components

(e.g. a sketch of points on top of a Mold plate) will be located.

Sub-structure to put screws

Positioning part containing
sketch of points placed on top

of ClampingPlate

Define CapScrew

21|

Config
Reference [Mioxeo |5

Postioning | Parameters | specfics |

~Product Structure
Father Product [{Injectionside. 1)

I3 Several Instances per Reference

—Standard Drilings ——
Drill from [ClampingPlate. 1
To ICavntyPlate.l

Between From and To ]

& Constraints

| Constraints _With... |

[~ Direction

l Set Direction [(automatic) Reverse Direction |

* [ 160mm Y [-160mm
¥ [-100mm V' [F100mm
Z [129.2mm W [220m
(U,¥) Origin [Geometrical Set.2]Clamp
I3 Manage All

- @ Apply

OCancalI
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Creating Product Structure (4/4)

¥ Activating Settings option Keep link with selected object is useful to maintain associativity
for example between the positioning points of a Sketch and the face of a Plate).

Genersl | Dislay | PartDocument. |

== % RlIScrews (AlScrews)

tion (Part1.1) [| [Rerodt s [EfemlReferences |
{ )\ | it ery 3 Keep ink with selected object | |
w_M_1.4) . L] Create external references as show

(R Co o Edtey [ Confirm when creating a ink with s¢

—W I3 Use root context in assembly :

| [-PReal Tie Rendering ] Oy use publshed sloments for ex

-@— DPtbishaface,edqe,axis,vertexf;

Offset. 1 (CapScrew_M_1.4 Part1.1)
rew_M_1.5Partl.1)

M_1.6Part1.1)

rew_M_1.7 Partl.1)
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Multi-instantiation of Components (1/3)

¥ Note that that you can create in the Tool Structure some predefined sets of 3D points,
automatically recognized (naming convention based on the type of the Component) by the
application when inserting a given type of component to perform automatic multi-
instantiation.

¥ This automatic multi-instantiation is done only if option Manage All is active. You can erase
one instance just by picking its W axis in the preview.

¥ For example, when picking one of the points dedicated to the positioning of Leader Pins, the
corresponding additional instances of the Leader Pin are automatically positioned on the
other predefined points.

—MHE LeaderPin

Config
e (%
Reference [[oaderPrn2036-196 (55

Father Product [(ectionssde. )
& Several Instances per Reference
Standard Drllngs
Ol from [Campingfiate.1
L e —
Between From and To |

Constraints.
S Constrants _Wih..,

Set Direction [{automatic) Reverse Direction |

o Nl |

- © ok | 9 | O cancel|

Ll J 7

* Manual multi-instantiation (i.e. there are no predefined points): it is possible to multi-
instantiate any given component in a single operation. You just have to pick several
positioning points instead of one.
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Multi-instantiation of Components (2/3)

¥ Option Manage All allows to control the number of current active instances:

(cmrms = Constraints ——
S Constraints _% @ F—’lConstrahts )

Dxecn : G Direction ]
Set Direction [(autc (Seto"ection (Aute

N )

e———)
d

X [zz5nm & : *[25mm &

Y |-125mm E
Z[103.20m  [2%

Current instance(s) is (are) highlighted in red

* When option Manage All is active, positioning operations will be applied to all instances
simultaneously. This allows for example to move all instances along Z in a single operation.

¥ If option Several Instances per Reference is active, only one T —
CATPart (the Reference) is created at the end of the operation. This { | Poskioning | Parameters |
button in the Create dialog box allows to override, for the current | s —
operation, the value defined in Tools/Options. :

: o Several Instances per Reference
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Multi-instantiation of Components (3/3)

¥ Aconvenient method to position several identical Components in a single operation is
to pick an existing Sketch of points: picking just one of the points is enough for TG1
application to automatically multi-select all the other points inside the Sketch (if

option Manage All is active).
¥ For example, a group of Ejector Pins can be created using a Sketch of Points located
on top of the Ejector Plate.

Y A e

i
\
\
X
E
|
|
|
|

P et——— P F L

|
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More about Positioning (1/3)

* When working in Planar mode (component positioned on a planar face or a plane), the
following pick possibilities are available to place the component:

¢ A 2D point

4 A 2D point on the face

@ A 2D point outside the face (it will automatically be projected onto the face)

@ A Sketch (made up only of points) on the face

@ A Sketch (made up only of points) outside the face (it will automatically be projected
onto the face)

4 A 3D point on the face

@ A 3D point outside the face (it will automatically be projected onto the face)

@ An axis, an edge, or a line that intersects with the face (the intersection point will
automatically be computed)

@ The axis of an existing component (this axis will be displayed when moving the
mouse over the component). Note that this is just a positioning capability and does
not implicitly create a concentricity constraint between the existing component and
the new one.

LeaderPin axis, visible when
placing the mouse over the
component.

It can be used to position
component Bushing.
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More about Positioning (2/3)

* When working in Planar mode (component positioned on a planar face or a plane), the
position of the anchor point is defined by (U,V) Origin:

@ (U,V) Origin is by default the center of the positioning plane,

@ U and V directions are the main directions in the positioning plane, W is the alignment
direction and its origin is equal to its intersection with the positioning plane.

¥  To modify (U,V) Origin:
@ Pick a line, an axis or an edge: intersection with positioning plane will define (U,V) Origin.

# Pick any point, even outside the positioning plane: normal projection on the positioning
plane will define (U,V) Origin.

Point (U,V) Origin is displayed
with a blue marker

The (U,V) position of the pointer is displayed and is
updated as you move the mouse.
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More about Positioning (3/3)

¥ When positioning a component, you can apply translation movements, but you can also
define a rotation around W by using the green circle arc displayed in the preview:

@ Either by dragging this arc: it will rotate the component accordingly,

@ Or by selecting MB3 while this arc is selected (highlighted in orange): contextual menu
Edit angle will be displayed, allowing to rotate the component by increment steps of

the displayed value.

20
Config
Reference [siMooor |
= — ,lﬁ
Positioning | Parameters |
~Product Structure

Father Product |(1n)ectm$ade. 1)

I3 Several Instances per Reference
dard Drilings
{M n

To [No selection
Between From and To |
—Constraints ‘

’D Constraints _With... |

—_— Direction
Edit angle (Set Direction [(agtomatic) R Direct

* [99.574mm U [So974mm 2

¥ [148mm B Y [z =

Z [-20.711mm W [omm =]

(U,¥) Origin (Center of support)

3 Manage Al
j OAD:'-"[ Oancel|
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Guided Mode Positioning (1/3)

¥ This positioning mode enables to instantiate a Component in a more controlled way
compared to the standard positioning capabilities.

¥ Based on additional information defined inside the Component, the user will be guided in
the selection of positioning axes when instantiating the Component.

¥ Additional information to be defined in the Component (in the first Part, if the Component is
an assembly):

@ Axis System, whose name must be BaseAxisSystem

@  Up to three Boolean Parameters, whose names must be BaseAxisSystem_X_Select,
BaseAxisSystem_Y_Select, BaseBaseAxisSystem_Z_Select. Depending on the value
(true/false) and order of these Parameters, the TG1 application will prompt the user for
the corresponding information at instantiation.

€O

=
Only two user-selected axes are necessary to define the position: the

third axis is computed for the first two. Therefore, if there is a third
Boolean Parameter set to true, the system will ignore it.

If zero or one only axes are defined, the system will implicitly use
information from the general axis system.

—

n this example, the user will be first prompted for axis Z, then
for axis X. Axis Y will automatically be computed.
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Guided Mode Positioning (2/3)

¥ When instantiating the Component, the user is guided by a symbol displayed next to
the cursor in 3D space:
@ First a small “x” symbol to pick the locating point of the Component: you can pick
a 3D Point or a Sketch point or a vertex.
® Then successively “X”, “Y”, or “Z” symbol with axis to pick the corresponding
axes: you can pick an edge, or line, or axis.

STUDENT GUIDE

Student Notes:
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Guided Mode Positioning (3/3)

¥ When the Component is instantiated, the BaseAxisSystem of the Component is displayed
in the 3D viewer.

¥ The following constraints are created in the assembly:

4 A Coincidence constraint between the Component and the Point where it has been
placed. If the user has applied a displacement (using for example the green arrows in
the preview), and Offset constraint is created instead of a Coincidence.

@ One or several Angle constraints between the Component and the positioning axes.

¥ If the positioning elements are changed, the Components moves accordingly, using the
constraints.
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Context Management (1/3)

¥ When creating Tooling Components, TG1-managed operations for add/remove of material
(Drill From/To, Drill Component, Distributed Drill Component) and splitting (Split Plate,
Split Component) automatically imply Copy/Paste As Result With Link of the
corresponding elements (drilling Body, splitting Surface).

* As aresult, the impacted Part then becomes contextual to the one containing the copied
element: for example, the ClampingPlate of a Mold has a contextual link with the
LeaderPin which drills it.

* If the impacted Part belongs to a sub-assembly different from the one of the impacting
Component, it means that both sub-assemblies are simultaneously needed to continue
working.

* This makes concurrent engineering difficult: for example if one user has to work only on
mold sub-assembly EjectionSide, impacted by Ejectors located in sub-assembly
EjectorSystem managed in parallel by another user.

* To facilitate concurrent engineering, a specific mechanism is automatically applied by
application TG1: a dedicated Part (call Part Interface) is created in the impacted sub-
assembly to gather Published copies of impacting elements. These copies are used in the
sub-assembly to perform TG1-managed drilling or splitting operations. Therefore contexts
due to TG1 Components are “confined” there and the existing contextual links of the
impacted element are not modified.
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Context Management (2/3)

EjectorPin Component created in sub-assembly EjectorSystem impacts CorePlate and
CoreSupportPlate located in sub-assembly EjectionSide

pportPlate. 1

Product Interface Tigltf_EjectionSide is consistd of:

» Part Interface Mold_EjectionSide containing two Published Copies of the EjectorPin
Drill Hole: one for CorePlate and one for CoreSupportPlate

« Part Interface Product1_InjectionSide, resulting from the same mechanism applied
when splitting the CorePlate with the MoldedPart CoreSurface

11DriHole_EjectorPin_2.

1_CorePlate. 1)

STUDENT GUIDE
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Context Management (3/3)

(=)

P]ecﬁon&de

2o _Oreridle (orePlate. 1)
€= CoreSupportPlate (CoreSupportPlate. 1)
€= RiserBar1 (RiserBar1.1)
“® RiserBar2 (RiserBar2.1)
“® SettingPlate (SettingPlate. 1)
oreCooling (CoreCooling. 1)

A Mold_FiectionSide Mold_FiectionSide, 1)

Bushing_FBC_2

Using the Part Interface mechanism, it is then possible to open individually Product EjectionSide
and add for example Bushing Components

* NOTE 1: Part Interface context management does not take into account contextual links created
by other means than TG1 functions mentioned above.

* NOTE 2: The Part Interface is not intended for access by the end-user. Therefore there is only a
limited set of possibilities like show/noshow, expanding/collapsing the tree, etc. But for
example it is not possible to manually create a feature inside.
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Assisted Selection of Screw Length (1/5)

¥ For screw components (Cap Screw, Countersunk Screw, Locking Screw), additional
assistance is provided to help select the most appropriate length variant in the catalog.

¥ To benefit from this capability, you must first define element To and then select the

required sub-type of Screw (e.g. DME type M).

1. Click required Screw icon.

When the Screw dialog box is displayed, the variant of Screw used in the previous operation is
pre-selected (usual behavior for any type of component).

‘i‘ @

—_—

Define CapScrew

—Config
suppber ([ome @
Reference W =

Positioning | Parameters I Specifics I
Product Structure
Father Product [(Product1)
& Several Instances per Reference
—Standard Drilings
Drill from W
No selection

Between From and To |

r—Constraints

< Constraints i I

— Direction

Set Direction [(automatic) Reverse Directior

JE1 |

xl i

¥ [

0 [
£ < cC

[ [

z |':m

(U, ) Origin [Comter oF soppor) |

“ Manage All

- @ O | OI‘
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Assisted Selection of Screw Length (2/5)

2. Select the required location(s) for the Screw(s) to be inserted. The preview displayed still
corresponds to the size variant selected in the last operation.
3. Select Drill element To in order to indicate what is the extremity element to fix. For example:
CoreSupportPlate. The element Drill From can be defined now or later.
4. In tab Specifics:
a. Activate Diameter and set required value.

b. Modify if required the minimum value for Thread Engagement ratio (default = 1.5 * Diameter).

c. Activate and define if required a depth value for the screw head.

20 o

[Conhg | Postioning | Parameters | specfics |
}M' e j i sunkHead [Omm i
M 10x60 [ '

|
Positioning | Parameters | Spa&xs ______________________________________ |

[~ Product Structure
Father Product [(Ejectionside.1)
4 Several Instances per Reference
[~ Standard Drillings — —

Orill from SettingPlate. 1

To No selection
Between From and To l

—Constraints

3 Constraints _Weh.. |

~Direction
MW&MW Reverse Direction |
* [F152mm U [Gmm
MR = A |
Z[165.5mm (Al W [fom =
(¥ orign General

4 Manage Al

Positioning I Parameters I
Drill from [ cplare 1
e et |

To |C0reSupportPIate. @
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o

Click Catalog icon.

6. The list displayed is restricted according to a filter. This filter is automatically computed to
select only the screw variants whose size can fit the requirements previously defined:
positioning point, target drilled element, diameter, thread engagement ratio, Sunk Head.

Catalog Browser:E:\CATIA_V5_R14_preGA\intel_a\startu

iSupplier [owe

‘ Reference '|M10*60

Current: CapScrew_M,
@ ; Filter: 'I(.L>=137.5mm and x.L+x.D<165.5mm and x.D==12mm

| I r r
| e [0 T 1
M12*140 12mm  140mm

< »

S
Fl@-wlsrnmandx<L+x.D<165.5mmandx.D-=12mm || Table>> |
—

Ref %) e :
1 MI2*140 12mm  140mm
2 MI2*1S0 12mm  1SOmm

-_ @ o IJCnell
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Assisted Selection of Screw Length (4/5)

¥ The minimum and maximum values for the screw length (parameter L) computed by the
application correspond, respectively, to the distance between the active preview location
and the first face and last face of the extremity element (To).

¥ Note that only the rough form of the element is taken into account for this computation: if

for example the element is the CorePlate split to the shape of the Molded Part, the
distances considered for computation are those of the original Pad.

—Fikeri{[ x.L >=137.5mm and x.L+x.D<165.5mm and x.D==12m

Ref D L

[T MI2*140 12om  140mm
|2 MI2*1S0 12mm  1SOmm
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Assisted Selection of Screw Length (5/5)

¥ You can select a variant in the restricted list, depending on the diameter you want to use.

The preview is updated accordingly.

Catalog Browser:E:\CATIA_Y5_R1.

21|

Current: |

e FE 3

CapScrew_M

=137.5mm and x.L+x.D<1t Hll Table>> |

M12*140 12mm 140mm
U (11 oUMi

205
Config ~
ol %

loMe N\ i
Refer e‘m—;ﬁ

Post'nhﬂ-l’ réers | specics |

~Product Structuge

Father Product [{ectionside. 1)

'd Several Instarges per Reference

—Standard Drillings

Drill from [SettingPlate.1

To m bportPlate. 1

Between le_ﬂ To j

Constraints

(Z Constraints _|With... | !

Direction

Set Direction [(adomatic)

oo Y [

@ ok | @cancell

¥ [F125mm A T |
2 [ 8 W[
(U,¥) Origin {Center of support)

I3 Manage all

) | & Cancel |
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Creating a Component: Using a Knowledgeware Rule

¥ When inserting a component, you can customize its behavior by picking a rule in an
existing catalog. The rule will be inserted in the component created in the Mold or Die.

21 x|
o
Spoter I o
Reference [Fiioe0 |25

Positioning | Parameters |Specﬂcs|
o EE &
S —T T E

=

* [-192mm = I BEE =]
¥ [125mm ¥ [125mm =
Z [116.7mm AR EET=|
{u,) Origin [icenter of supporty
@ Manage Al

x| « @&k

2l

bl
My Network [T e =l
U kv ies of ype: Catalogl’ catsiog)

Config
Supplier |[DME &
Refererce G0 o5

Posiioning | Parameters | Spectics |

K1

M ET - I T |
N R T
E[iermn ] ¥ [sm ]
(U,¥) Orign [(Center of support)

Catalog Browser:(:\temp\Rule\UserCapSci

2x|

Current; [ ScrewRules | 3|
|:: > (¢

Fm:[—ﬂ TLaeil |

[name |
T Capserewl

]
1
[
i

-_— @ o | & cancel
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Creating a New Instance of an Existing Component

¥ |t is possible to create one or several new instances of a component already existing by using
the dedicated function Add New Instance in the contextual menu of this component.

¥ The benefits are:
@ Minimizing data.
@ Ensuring consistent behavior between copies of the same component.
@ Allowing creation of a more accurate Bill Of Material.
* If the original reference is split, it is not possible to perform action Add New instance

* If option Several Instances per Reference is not active, you will create a new reference instead
of a new instance.

* [If the original reference is a Product:
@ The result Product will be an instance if option Several is active
@ The result Product will be a new reference if option Several is not active

@ The subparts will be the same as in the original Product, whatever the value of option
Several.

ET

Config
ol —————— P
Reference [EjectorPin-1.6-200

gegtioning | Parameters |

e St i EjectorPin_2 (EjectorPin_2.1)
L OpeninNew Window o i s -
et et o s i EjectorPin_2_1 (EjectorPin_2_1.1)
» () Activate/Deactivate Tooling Component ;ﬁ?ﬁv )
o | Cor be. 1 - -
» 3P sk conperent.. o — Option Several not active
5 corsons => a new reference is
Set Direction [(Automatic; leverse Diraction
— = created
X[ [ V [EEET 9

Z [“106mm B ¥ [owm B
(U,Y) Orign
S Manage Al

-_— S oK ) 9 cancal |
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Editing Components

You will see how to modify the definition of a component, how to fit its shape to Core
and Cavity requirements if needed, and how to delete or deactivate it in a way that

ensures data consistency.
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swole [GRE &
Reference [FSC720-36-196

Constranes _Weh, |
Dwection
Set Direction [(Atomatic) Reverse Dvection |

2

i N
e Rl o
W) orign [Certer o suppot)

O ok | 9n | Scaxa]

@ Z [103.2mm

Edit LeaderPin

Editing the Definition of a Component (1/2)

* For each type of component, an Edit Component function is available in its contextual menu.

* This function gives access to the definition dialog box of the component, enabling you to edit
most its parameters defined: you can change the component variant to select other dimensions

Tab Parameters allows access to the Design Table
containing the list of available dimensions

21

W Jonm
(U,v) Origin Centerot oot
0 Mensge Al
- @ ok | @4 | Scancel|
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Editing the Definition of a Component (2/2)

* When there are several instances of a given component:
@ Editing the position of one instance (via fields Instance Origin or using the green arrows in
the preview) applies to the selected instance only.
@ Changing the dimensions of one instance affects all the other instances too (the common
reference of the instances is modified).

, Only the position of the selected
oz instance is modified

S p—

Selecting a new variant with different
dimensions modifies all the instances
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Splitting a Component (1/5)

¥ For the types of Components which can be affected by the form of the Mold or Die Part (Insert,
Ejector Pin, User Component ) a dedicated function Split Component is available in their
contextual menu.

* Multi-selection is available (you can split a list of elements in a single operation).

¥ Note that, for consistency reasons, it is not possible to split a component for which several
instances have been created from the same reference. To do so, deactivate the option Several
Instances per reference for this component at creation time.
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Splitting a Component (2/5)

¥  The Split Component function automatically performs the

following operations: : , o : s
i EjectorPin_Z441_2 (EjectorPin_Z441_2.1)

@ Copy of the selected Surface. & N Ejectorpin_z441_2

@ Paste Special As Result With Link into the Tooling '
Component.

#  Split of the Tooling Component (PartBody and [jeepaametet 10D

= Relations

&3 PartBody

Add/Remove Bodies like DrillHole if their name does
not begin with double underscore).

's Shaft. 1
I
* Before CATIA V5R16, this default behaviour applies to all L —o Spit.1
Tooling Components. =~

* This default behaviour can lead to a dramatic increase in
the overall size of the Tooling Assembly (disk and
memory) if the Splitting Surface is big and/or many
Components include it.

=5 Spit.2

- =’ BaseBody
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Splitting a Component (3/5)

* As of V5R16, a new behaviour (Split Reduction) automatically applies in the following cases in
order to minimize disk/memory consumption:

# Splittable Tooling Components coming from TG1 catalogs provided when installing
CATIA (even in pre-V5R16 releases), because they natively include the appropriate
Split Reduction Parameter:

= Ejector, EjectorPin, CorePin, rectangular Insert: parameter D
= round Insert: max value of parameters L and D
= FlatEjector: max value of parameters H and G
= EjectorSleeve: parameter InD
= SpruePuller: parameter RunD
= SprueBushing: parameter ShD
# User Components including Split Reduction parameter named D_Split.

# If the Component is a Product, the appropriate Split Reduction Parameter must be
present in all its Parts affected by the Spilit.
* The Split Reduction parameter is used by application TG1 to automatically define the size and
compute a restricted surface to split the Component.

® This restricted Surface is associative to the position of the Component and to the full original
Surface if the Component position is changed with function Edit Component.
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Splitting a Component (4/5)

1 e Akl o S on el S b
The EjectorPin is Sp'lt onIy s EjectorPin_Z441_7 (EjectorPin_Z441_7.1)

with a restricted area of the
full original surface

J-ZﬁEJ.

Application TG1
automatically computes
(hidden) parameters
describing the position and
direction of the Component
in the Assembly.

The restricted area is
computed in a dedicated Split
Part, automatically created at
root level of the Assembly

Hidden Parameters

t1 (TigItfSplit_Product1.1)

EjectorPin_Z441_7\Offset_C
EjectorPin_2441_7\R
EjectorPin_Z441_7\Mat

£ *=Publications

f -?.ow] Edit ]aancel]

The Part Interface mechanism is automatically applied to the restricted
area: the restricted area is copied from the dedicated Split Part into the
Part Interface of the relevant sub-assembly (EjectorSystem).

This copy is then used in the Component (EjectorPin).

pitEjectorPin_z441_7.1.1
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Splitting a Component (5/5)

¥ In case the Component’s position is modified by another way than Edit Component function
(for example by changing the position of the support Sketch or 3D Point is has been placed
onto), the restricted split surface does not “follow” the Component: a synchronization
operation has to be performed by the user.

® The new command Split Synchronization analyzes all splits with surface reduction which
are performed by a given surface and updates these splits (update is performed only on
elements needing it).

Split Synchronization

i 9 Toolng sphits with surface reduction found on selected surface. 8 are not up-to-date.
@ \,) Do you want to update them ?
_* | x

Surface : Coresurface
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Deleting a Component

¥ For all components, there is a dedicated function called Delete Component in their contextual
menu.

¥ This function performs a “smart” delete, i.e. it removes not only the components, but also its
associated drillings in the various plates, as well as relevant constraints. It is mandatory to
use this function instead of the standard Delete function, which does not ensure such
consistency.

¥ Several components can be deleted simultaneously, by multi-selecting them in the 3D viewer
or in the specification tree.

¢ = & EjectorPlateB (EjectorPlateB. 1)
*-_a EjectorPin_Z441_2 (EjectorPin_z441_2.1
- 1 EjectorPin_2441_3 (EjectorPin_z441_3.1
EjectorPin_z441_4 (EjectorPin_z441_4.1
& EjectorPin_z441_5 (EjectorPin_z441_5. D Lasiiay
! EjectorPin_z441_6 (EjectorPin_z441_6. 1)| it
- 1 Ejectorriniza41L7 Eectorpn zaa i ] 2SS RIS

Open in New Window
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Activating/Deactivating a Component

¥ For all components, there is a dedicated function called Activate/Deactivate Tooling
Component in their contextual menu.

¥ This function not only activates/ deactivates the components, but also its associated
drillings in the various plates, and relevant constraints. It is mandatory to use this function
instead of the standard Activate / Deactivate Component function, which does not ensure
such consistency.

¥ Several components can be deactivated/activated simultaneously, by multi-selecting them in
the 3D viewer or in the specification tree.

== EjectorPin_Z441_2 (EjectorPin_Z441_2.1 Center Graph
i EjectorPin_Z441_3 (EjectorPin_Z441_3.1 Reframe On

_.a EjectorPin_Z441_4 (EjectorPin_zZ441_4.1
- _a EjectorPin_Z441_5 (EjectorPin_z441_5.1
- _a EjectorPin_Z441_6 (EjectorPin_Z441_6.1

Hide/Show

Properties

Open Sub-Tree

¥ Ctrlx

Copy Ctrl+C

@3 paste Clrley
Paste Special...

Delete
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Isolating an Existing Component

¥ ltis possible to create a Reference of an existing component currently defined as an
Instance. This is done by using the dedicated function Isolate Component in the
contextual menu of this component.

¥ This allows to transform an instance of a component in order to edit it independently.

— -—

LeaderPin_2 (LeaderPin_2.1)
LeaderPin_2 (LeaderPin_2.2)

LeaderPin_2 (LeaderPin_2.3)
i’ LeaderPin_2 (Leader’in_2.4)

~ —_— N W -_— 2

LeaderPin_2 (LeaderPin_2.1)

» () Activate/Deactivate Tooling Component i

LeaderPin_2 (LeaderPin_2.2)
LeaderPin_2 (LeaderPin_2.3)
% LeaderPin_2_4 (LeaderPi 2_4.1) )

» Edit LeaderPin component
Delete component
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Replacing an Existing Component

¥ Itis possible to replace an existing Tooling Component by using the dedicated function
called Replace Reference in the contextual menu of this component. All the Instances of this

Reference will be automatically modified.

¥ It allows a quick and easy replacement without having to delete and create another element,
for example to switch from one provider to another.

¥ Option Keep part Number (inactive by default) allows to keep the initial Part Number if
required (only the Instance Name is then modified).

Replace CapScrew 201
i
)

~Config -
Supplier [MTHasco @

Reference [736716x150 =

Positioning | Parameters |Specfks | ;
i+ CapScrew_M_2 (CapScrew_M_2.1)

i+ CapScrew_ivi_z (capscrew_vi_z.2)

i CapScrew_M_2 (CapScrew_M_2.3)

+ CapScrew_M_2 (CapS

Replace CapScrew

Config
Suppler| [ pmE @

Referente [12%150 =
Positioning | Parameters I Specifics [
b EE—-
‘e EE g ! CapScrew_M_2 (CapScrew_zZ30_2.1)
D < pSciew_ivi_2 \CapSue
o 4 - - kR - PR \
e B 9| ! CapScrew_M_2 (CapScrew_z30_2.3)

[J Keep Part Number

C
¥ CapScrew_M_2 (CapScrew_230_2.4)
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Specific Components: Inserts & Sliders

You will learn how to define an Insert and a Slider mechanism.
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Defining and Positioning an Insert (1/3)

¥ Defining Inserts:

@ If necessary, you can create Insert blocks in your Mold or Die Structure, for example in the
case of a multi-cavity Mold.

¥ Creating an Insert:

@ To create the Insert, click icon Add Insert
m 2x Catalog Browser:d:\R18_080507\intel_a\startup\coi 21x|

Q Config CO!
Supplier ’M—@ cunent:l Pad_with_chamfer 3@] E 2"’]
— [% :> — ] Select one of the i
Add Insert
Between From and To l Culent:l st ;lj E EI ‘i

P || predefined types of Insert
Constraints e I—— et |

Product Structure
- | Pad_with_chamfer
Constraint: l1 =
3 Conrants i [ref[v  [w [H [orat[oraft2 | chemfer | Filet | BChamfe

Father Product [(Product1)
Direction =@ Pad_with_fillet 1 Pad 60mm 100mm SOmm Sdeq Odeg 2mm 2mm  3mm

[ several Instances per Reference
Set Direction [(Automatic) Reverse Direction I

Standard Drilings
Drill from [ selection l'l'
To No selection

Catalog Browser:d:\R1 B_OBOSOT\Md_a\ﬁm‘ Con

< | 2
-_— (- e I Jcancell

[
£ < c
12
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Defining and Positioning an Insert (2/3)

¥ Creating an Insert:

@ Define the position of the insert:

¥  You can pick any of the following elements in order to

position the insert:

@ A planar face of the plate. The viewpoint is redefined if
Sketcher option Position Sketch plane parallel to screen
is active. You can then use the grid to define the
position of the insert according to Sketcher option Snap
to point. These options can be controlled in
Tools/Options/Mechanical Design/Sketcher.

4 A 3D point

@ A 2D point (point in sketch, vertex)

21
Config
el 2
) =

Father Product [(injectionSide. 1)

[ Several Instances per Reference

Se¢ Dwection [(Actometic) Reverse Dvection |

S o L |
(UY) Orign [(Center of support)
@ Manage A1

- 9 o | 9 | Scaxd]

Pick a position on this face to have a preview of the Insert and adjust its
position by using Instance Origin values and/or the green arrows and
half-circle attached to the preview of the Insert

X[1is78am [g] Y [115783m 9] E
Y[2s.059mm [ ¥ [2¢0.059m [§]
Z [ormm B ¥ [srzmm
(UY) orign [Comer Fopod |
& Manage Al ]

_— @ oK l @ Apply Ié

STUDENT GUIDE

Student Notes:
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Defining and Positioning an Insert (3/3)

¢ Creating an Insert:
@ Define the elements of the Die to be drilled by this insert
@ Adjust the dimension of the insert using tab Parameters
@ Split the Insert using function Split Component in contextual menu

2mm

[ Activate Rule Wﬁm—g

U,V) Orign m
Dt Adjust the relevant

9 - ] ac.u| 4 -
i dimension values
and validate creation

Field Drill From is automatically filled with the
name of the plate or component picked for
positioning it.

Select field To and pick the relevant plate or
component.
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Defining and Positioning a Slider (1/5)

¥ The definition of a Slider mechanism can be done by creating the following components:
® The Slider component itself.

The corresponding Retainers component.

The Screws components fixing the Retainers to the Mold or Die Structure.

The Angle Pin.

& & @

For example, this Molded Part contains an undercut area requiring the
creation of a Slider mechanism
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Defining and Positioning a Slider (2/5)

¥ Creating a Slider: r 20
@ To create a Slider, click icon Add Slider S e
mmi‘—ﬁ

2 Catalog Browser:d:\R18_080507\intel_a\startup\c 21|

his

Deline Sider
carty
< HT
a2 | < :
Product Structure HP
L e —
[ severdl Instarces per Refererce AP
‘Standard Crilngs
B T — =
O = —
—tetnentroasndlo | =
Conrants
] P |
orectin
] ch
E e E S H
N o R | m Retraction L |W__[H [wr |HT iy
X - I~ | 10mm 60mm SOmm SOmm 10mm 1Smm 40
WY) ongn. fCorte of pgpoty
S Manoge Al
| S 2 ﬁ 1I | —']
o & Cancel

# Define the position of the Slider:

|

1
1
|
1
|
i
i
]
1
1
1
]
I
4
1
1

You can use the same positioning capabilities as for the other types of components for example by first
picking a planar face on the top of your Die Structure Face, then adjusting the position with the green
arrows.
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Defining and Positioning a Slider (3/5)

¥ Creating a Slider:

@ If the surface preparation of the Part has been done with application Core & Cavity design
(CCV), you can align the slider by using the Slider Pulling direction defined in CCV.

4 To do so, you just need to select the corresponding Local Axis System in the specification
tree or in the 3D viewer.

Config ——————————

ok [—
Reference IS“’"—}

Positioning | Parameters | |
— Product Structure
Father Product [1515 1

[[] several Instances per Referi:
B — Standard Drillings '
______ Drill from [ClampingPlate.1 !
$ To [No selection ;
Between From and To !
[—Constra‘nts o
m :

STUDENT GUIDE

Student Notes:
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Defining and Positioning a Slider (4/5)

¥ Creating a Slider:
@ Define the elements of the Mold or Die to be drilled by the Slider (for ex: the Core Plate and
the Cavity Plate).
@ Adjust the dimensions of the Slider using tab Parameters.

i | Reference [Sider

IConfig
i | eecn <
| -

Postioning | Parameters |
{Product Structure

Father Product [ioig.1
[ several Instances per Reference
Standard Drillings

e
1o

Note that the Slider has been created with a
location point and a location axis for further reuse
when defining the Angle Pin

Note that the Slider has been
placed in the tree structure in

7= Moid (Mold. 1) a new assembly Component
) Rig njectionSide (Inject which is at the same level as
> MEjectionSide (Eje ) the main sub-products of the

m Die.

This is necessary to ensure

proper kinematics simulation.

STUDENT GUIDE
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Defining and Positioning a Slider (5/5)

¥ Creating a Slider:

@  Split the Slider using function Split Component in
contextual menu

®  The splitting surface must have been created
beforehand, for example in workbench Core and
Cavity Design

¥ Additional information:

@  Slider parameter Retraction and the orientation of
the Angle Pin are correlated. In order to keep a
rounded-up value for this angle, the value of the
retraction is automatically recomputed by the
application to the closest appropriate value.

roskionng | paameters |
Retraction A0, 628mm E
L 60mm .
o | 30mm
Baeas Som
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Defining and Positioning Retainers

¥ Creating Retainers :

@ To create the Retainers, use function Add Retainers

Define the appropriate dimensions in tab Parameters

Define the plates to drill (Drill From and To)

Position the retainers using standard positioning functions

Select the Slider in the 3D viewer to automatically fit the Retainers onto the Slider

® & @

ol
v

3

e = =

4

Conbg
Sepber 1
Reference (Ratsnaes. S

Postionny | Parameters |
Product Structure

Father Product [Frodoat)

S Severdl Instances per Reference.
Standard Drilngs.

ovll from [§55 selection

2ix)

STUDENT GUIDE

Student Notes:
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Defining and Positioning the Angle Pin (1/2)

¥ Creating the Angle Pin:
@ To create the Angle Pin, use function Add AnglePin

Select the Angle Pin in catalog
Position the Angle Pin by picking the location axis and point defined in the Slider

Adjust the Z position of the Angle Pin
Define the plates to drill (Drill From and To)

IF e
Config =
Soppler [ seloction
Reference [fi5 salaction
= et
Product Structure

v Father Product [(injectonSide.))
3 Several Instances per Reference
‘Standerd Orilngs
Ocfrom iy selection
T [Roselecton
Between FromendTo |
s

& Constrants l
Drection
sotOvection [Gagem)  _eserse et |

® & @O

Set Drection [{Actomati) Raverse Drecten |
* [100men m I~I.729Q~Mm

(0] 9o | Scmu
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Defining and Positioning the Angle Pin (2/2)

¥ Current limitation:

@ The drilling of the Angle Pin is not correct: it should not simply fit the cylindrical shape
of the Angle Pin, because the element will be damaged during the ejection movement.

4  You have to replace this drilling with a larger Hole sufficient to allow for the movement
of the Angle Pin (use workbench Part Design).
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Instantiating Screws in the Retainers

¥ Inserting the Screws :

@ To create the Screws, use function Add CapScrew
Select the Screw in catalog
Position the screws on the top face of the Retainers
Adjust the Z position of the Screws
Define the elements to drill (Drill From and To)

® & @O

pscrem 2

Config
-
[ ] Reference (15 satection ,
; i |:> S T ]
:

Product Structur
3 2 Fother Product [(roduatt)

ol (Retainers) to a plate (Core Plate).
Postionng | parameters | speckes |
SRt . But it is also possible to insert the screws
e — without defining From/To and use later
;:u--_&‘; - function Tools/Drill component.
L« L e — In this case, before inserting the screws, you
iiliiil!ii [ m_ust.deflr_le the sub-product (e.g.
o eeicam B EjectionSide) where the Screw components

You can use standard drilling mechanism
T =4  (Drill From To) to drill from a component

o 9t wemsst will be located by making it active.

7 $527-3x20 3mm - 20mm
8 S27-325  3mm__ 2Smm
9 527-3x30 mm__ 30mm

STUDENT GUIDE
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Advanced Add/Remove Capabilities

You will learn how to perform complex drillings.
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Assembly Drillings (1/3)

[ ansvze  Window  Help

¥ In some situations, the usual function Drill From / To available in the {mm
definition dialog box of each Component, is too simple to provide a =
satisfactory result. = ———
¥ Afrequent situation is the case of assembly User Components: each part 77", EEI ili
of the assembly can impact the elements of the Mold or Die in a different it ] | J ﬁ
way, i.e different elements, possibly in different directions. In such a A — §
case, the notion of From/To is not meaningful. ot H_________
[S] generate Fnai Holes & pads
¥ To perform such drillings, use function Tools / Drill Component or click [Define Drill Components 20

the corresponding icon. |c°mpomst.,o,m ———

¥ This function allows to apply drillings defined in the DrillHole or the
TapHole of a list of impacting Components to a list of impacted elements.

¥ Itis recommended to proceed in the following way:

®  First, instantiate the Component in the proper Mold/Die sub- Driling Components [
assembly without Drill From/To information

@  Then use function Drill Component as many times as as there are
groups of sub-components whose drillings affect the same
elements. The function could be used once to define in a single
operation all impacting sub-components and all impacted mold/die

elements, but this would lead to creating unnecessary drillings. T
[ with Tap hole
2 @ cancel |
. | —
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Assembly Drillings (2/3)

The Loose Core user Component is an Assembly CorePlate & CoreSupportPlate have similar
consistd of several different Parts with different impact: DrillHole from LooseCoreAnglePin
drilling impacts in the Mold Assembly.
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Assembly Drillings (3/3)

Define Drill Components llll

Components to Drill EjectorPlateA. 1

Define Drill Components 21 x|

Components to Dril [EjectorPlateA. 1

S

EjectorPlateA is impacted by DrillHole of EjectorPlateA is impacted by TapHole of
GuidingPlate all CapScrews
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Extended Definitions (1/7)

Tooling components embed the definition of the machining process together with their own definition.
The definition of the machining process is described in terms of material to add or to remove, under the
form of Part Bodies inside the component CATPart descriptions. These dedicated Part Bodies include

the geometric description of the material to add or remove.

§ For some users, the intent of addition or removal of material is:
® Description of the final machined plate or casting,
@ or description of the rough plate or casting.

¥ It can also be used to describe plates/castings, as they will be purchased, as opposed to plates/casting
as they will be machined. Within a given company:

#  The process for definition and use of add/removes is very structured and includes a lot of
company know-how,

®  And it is a repetitive process.

¥  Forthese reasons, application TG1 provides extended capabilities in terms of:
# Naming of add/remove bodies in Tooling Components
@  Structure of the receiving plates/castings (not only the PartBody)

@  Ability to predefine choices and definitions in Settings to minimize the number of user interactions
(process productivity) and the risk of errors (process reliability)

¥ These extended capabilities are provided as:

# Dedicated Settings capabilities (see before description of Mold Tooling Design tab Add/Remove).

#  Function Tools / Distributed Drill Component.15

STUDENT GUIDE

Student Notes:
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Extended Definitions (2/7)

¥ Example 1: user-defined add/remove Bodies (Component) and receiving Bodies (Mold/Die
Assembly):
Mold CorePlate receiving structure:

* PartBody
* Body RoughingOperation
+ Body SemiFinishingOperation

‘~‘40|dF0rDvslrtuted)ril

Slider Component structure:
* Body Roughing

+ Body SemiFinishing

+ Body Finishing1

* Body Finishing2

Bodies Options
Add/Remove bodies I Receiving bodies sociations
DrillHole RoughingOperation Roughing#RoughingOperation
TapHole FinishingOperation Finishing#FinishingOperation ]
Pad SemiFinishingOpera. .. || SemiFinishing#SemiFinishingOpe...| | Settin g s: Predefined associations
Pocket ; i
Roughing
Finishing
SemiFinishing
| Associate | Dissociate
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Extended Definitions (3/7)

@ Slider Component must been inserted in the Mold Assembly without Drill From/To information
@ Drillings are defined using function Distributed Drill Component.

=2 vooivze  window  Help

When selecting Slider
Component, the list of
add/remove Bodies present in
the component is displayed

upportPlate. 1)

[S] generate Final Holes &.pads

2ix|
j
s inishing k Slider 2 : Finishing
Slid 4 ishi deer_Z.lIangsI'mgx
. Slid:::g. 1 /thg Slider_2.1/Finishing2
You must first select the N
appropriate “empty” line Eﬂ
in column Components to
Drill, then select the
H Reset Selection C Selection
required Component Resst Selecton | Copy selecton | []—__Jnmal — plecti i
[ Remove al distributed holes
@ OK JCancele|
- P B
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Extended Definitions (4/7)

Define Distributed Drill Components 2lx|

Shider_2.1/Roughin

Slider 2.1553miFin‘|sh'ng
er_2.1jFinishing. CorePlate.1
te. 1

Slider_2.1/Finishing2 CorePlal

Copy Selection
@ oK | 0:ancd|
You can use button Reset
Selection to erase the selected
receiving element
@

You have to pick a receiving element (here CorePlate) for

required add/remove bodies

Define Distributed Drill Components 21x|

—

Slider _2.1/Finishing1

Slider _2.1/Roughing

| o |

Reset Selection
[ remove all distributed holes

-

1 [ Components to Dril |
Slider_2.1/Roughing CorePlate. 1
Shider_z. 1] semirinsing

CavityPlate. 1

CorePlate.1

CCopy selection))

a

9 ok | Hcencel|

You can use button Copy Selection to replicate
an add/remove Body and affect it to another
Component to Drill (here, Roughing is also
affected to CavityPlate)

[JRemove all distributed holes..

option Remove all distributed holes allows to erase existing
distributed drillings and add new ones if required.

STUDENT GUIDE

Student Notes:
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Extended Definitions (5/7)

@ After validating the Boolean operations are performed on the target Bodies of the elements
previously selected in list Components to drill: here CorePlate and CavityPlate

CorePlate:

» Bodies Finishing* have been applied to
the receiving PartBody, because no
Body FinishingOperation (defined in
Settings) is present in the plate.

+ Body Roughing has been applied to
receiving Body RoughingOperation

CavityPlate:
Body Roughing has been applied to receiving
PartBody, because no Body Roughing
Operation (defined in Settings) is present in the
plate
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Extended Definitions (6/7)

* Example 2: Using pre-selections:

@ LooseCore Component must been inserted in the Mold Assembly without Drill From/To
information

@ Drillings are defined using function Distributed Drill Component.

Only one TapHole selection is requested from the user, using usage of pre-selection code
“-PS1” for the TapHole of all eight CapScrews of the LooseCore assembly

Define Distributed Drill Components i

C s to Drill

GuidingPlate_2.1/DrillHole
LooseCoreAnglePin_2.1/OrillHole
DIN_7984_2.1/TapHole-PS1

ResetSelectim'

[J Remove all distributed holes
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2| To define all drillings, only the following user interactions
Driling Components are needed:
idingPl .1/DrillHole j I .
fﬁéi'?g?iiiaéép’ﬁfzwwe Eﬁc:;'ai:th : » Select EjectorPlateA as target for GuidingPlate/DrillHole
: » Select CorePlate as target for AnglePin/DrillHole
* Replicate the previous drilling for CoreSupportPlate
« Select EjectorPlateA as target for all
CapScrews/TapHole in one shot
Reset Selection Copy Selection
[J Remove all distributed holes Result drillings
-

oreAnglePin_2.1)
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Managing User Components

You will see how any User Component is structured, and how to create and instantiate
user-defined components.
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What is a User Component?

¥ |In addition to the predefined types of components (Leader Pin, CapScrew, Bushing)
available, it is possible to create your own types of components (special plates, stamps)

¥ You can also create your own designs for predefined types of components (e.g. a
custom Leader Pin) to extend the libraries offered in the application

¥ The structure of a user-defined component must follow some rules to ensure it can be
managed in application Tooling Design in the same way as the standard components
offered in the application

*  You can put your user components in your own catalogs and link your catalogs to those
known by the application
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Structure of a User Component (1/2)

* A Tooling Design User Component follows the same basic structure rules as Standard
Components coming from provided catalogs or template Parts (e.g. a Cap Screw).

¥ It is usually defined as a CATPart file, including potentially a list of variants (defined by a Design
Table). It can be put in a dedicated catalog, but the file can also be selected directly in TG1
functions.

Color of DrillHole or TapHole is
applied to affected faces

Define Drill Components: 21x|

Components to Drill [SettingPlate. 1
EjectorPlateA. 1

split Synchronization... i , [ wikh Dril hole
’ 5 with Tap hole
[ generate Fina Holes & pads i
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Structure of a User Component (2/2)

¥ ltis possible to define one or several additional bodies to remove material when inserting
the component. Such a body must be named Pocket, e.g. Pocket1, Pocket2, etc.

¥ Body Pocket can contain any negative-polarity feature (Pocket, Hole). When inserting the
component, this body will be used to perform Remove operations only in the plate
specified as Drill From.

¥ ltis possible to define one or several additional bodies to add material when inserting the
component (e.g. to create a boss). Such a body must be named Pad, e.g. Pad1, Pad2, etc.

¥ Body Pad can contain any positive-polarity feature (Pad, Shaft). When inserting the
component, this body will be used to perform Add operations only in the plate specified as
Drill From.

¥ When inserting the component, the Add and Remove operations generated by all those
bodies (Pad, Pocket, DrillHole, TapHole) are created in the order in which the bodies are
defined in the component.

¥ Auser component can be a CATProduct made up of several CATParts following the rules
described above.
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Creating a Catalog of User Components (1/3)

* Once you have created CATParts or CATProducts containing your user designs following
the structure described previously, you can create a new catalog to insert them.

Infrastructure

Use workbench Catalog Editor {9 Mechanical Design
to create a new catalog | ./Shape

Analysis & Simulation

AEC Plant > {52 Product Data Filtering
Machining 4 @ Feature Dictionary Editor

@ Rename the default chapter to fit the
kind of user components it will contain.

You can add other chapters if you want
to add other kinds of user components.

Crapter Deimtion TS

@Name: | MySliders

Keywords default values...

Reorder sub-chapters...
Reorder keywords. ..

Copy Keywords...
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Creating a Catalog of User Components (2/3)

* Then you can reference your components in the new catalog:

Use function Add Family to define in the chapter a first ~—
family, i.e. a first set of this kind of user components. ™

Component Family Definition
Narme: [SideiDPA
Type: [ ) Stendard =l
[ Copy Keywords
i~
_— b L‘cata!v:n;l.-:ata!-:u;
= ySIlders

B siderppa

You can create other families in the chapter if you want.

If your user-component Part contains a Design Table
corresponding to variants of your design, you should
use instead function Add Part Family.

Use function Add Component to define the T I‘ e ———
physical location of the CATPart or i %: ol == ——
CATProduct containing your design.

You can create other components in the
family if you want.

relevant parameters for your component.
Define the value for these parameters.

@ Use function Add Keyword to define the

E %«Nune: [ModelType
i B e e e e e S
e [string o crpton pefintion =loid)
i Defauk Vahe [Gzet W8N Name: [SDPRT :
=

Reference | Keyword vakies | Preview |

+ [ with discrete list of values

[ vahe 11
| Name ShderDPA-1
ModelType SimpleType
Then save the new catalog file, using the ;! :
............ DL v e e |
nameyouwant SRR | Reference | ke
- Scw
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Creating a Catalog of User Components (3/3)

* Then you must link you own catalog to the existing User Catalog provided
with the application:

Open existing master User Component catalog: :
\intel_a\startup\components\MoldCatalog\UserComponent.catalog !

Felessnce | Keywerds | Preview | Gensative Daa |

[Hame T ModeiType |
T SkdeDPAT TypeSeple

Use function Add link to other catalog to
make a reference from the master catalog ;
to the chapter of the new user catalog & ; I .

Add link to other cat:

@ Define now a value for Keyword Supplier
for the newly added chapter

2 RABOURDIN
3 Hot Runner Block

e : Save the new version of
§ heomon E UserComponent.catalog
R !
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Instantiating a User Component

To instantiate a User Component in a Mold or Die, use dedicated icon Add User

Component: you have access to your own components in the same way as for predefined
components (preview, positioning capabilities)

21|

Father Prodict [roductt)

(] Several Instances per Reference.

Standerd Dribegs
O from [fo selection

oo b 1 000507 RIS T
Curent: [ UserComponent YE| el 2

i

(0] 9| Scml]

¥ You also have access to some specific components delivered with application TG1:

Catalog Browser:C:\Program Files\D4

Current: I UserComponent

i!]' Hasco
llll Rabourdin

m Hot Runner Block

MySliders

Catalog Browser:C:\Program Files\Dassault Sys 21|
Current: WearPlate_Z15W -] g @ ﬂ
2 0

a
x4

e 4[] sz

Ref [e_[s T ] -
1 ZISW/16:x8x40 16mm 8mm  40mm
2 Z1SW[18x8xS0  18mm 8mm  SOmm
3 ZISWj20x10+63 20mm 10mm  63mm |
4 ZISW/25x10x71 2Smm 10mm 71mm
S ZISW{28x10x80 28mm 10mm 80mm =
) & Cancel

STUDENT GUIDE
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Additional Information

* When a User Component is of a predefined type known by the application, you can link
your catalog to the one of this type, instead of linking it to UserComponent.catalog:

¥ For example, if you have created your own type of Spring, you can link your catalog to
Spring.catalog, which is located in the same folder as UserComponent.catalog

* |t is not mandatory to put a User Component in a catalog. When you want to instantiate it,
you can pick directly the CATPart file.

Define Component i 21|
Config

Supplier  [No selection @,
Reference 15 selection @
Positioning | Parameters |

Product Structure
Father Product [(Productl)
(] several Instances per Reference
1 Standard Drilings
Orill from o selection
Add User Component L oy —
"""""""""" Between From and To |
Constraints

< Constraints I

Direction

Set Direction [(atomatd) LK {

[ @ @

|
i
u |

[ @

(U,¥) Origin
< Manage All

R

STUDENT GUIDE

Student Notes:
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Mold Design to Manufacturing

You will become familiar with the tool used for manufacturing.

PartBody

@) Pad.1

Split1

& DrilHoleSlider_2.1
@ DrillHoleRetainers_2.1

&% LuilHoleAnglePin 21
®=@¥ Technological Results

_____________________________________________________
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Tooling Component Drilling

You will become familiar with the tool used for manufacturing

#) Pad.1

Split.1

& DrilHoleSlider_2.1
(@ DrillHoleRetainers_2.1

=~ Technological Results |

_____________________________________________________
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Technological Results (1/5)

¥ When Tooling Components are inserted, the technological information of the corresponding
drillings (Hole features) is automatically conveyed by TG1 application from the Components
into the receiving elements, using CATIA Infrastructure object called Technological Result

¥  This allows for native propagation of this information for drawing or manufacturing purposes.
¥ See example:

gical Results

Mold CorePlate where various types of components have been inserted:
LeaderPins, CapScrews.
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Technological Results (2/5)

* When a Drawing is created, Technological Results are automatically used notably to
create Hole threads:

Thread of CapScrew Hole is
automatically created
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Technological Results (3/5)

¥ To create 2.5-axis machining operations, use function Global feature recognition in
workbench MPA (Machining Prismatic Assistant) to gather technological information

and e.g. create machining patterns usin

.........

g required parameters (diameter, thread, color):

Global Feature Recognition
Basic | Advanced | patt

=
iO Face

[~ Selection Type ~—Selected Entities - —

em |

Fill-up Prismatic Ma

e

jDCanplexStep
—Tab Holes

mati Merge of Ci

%D Enable creation of tab hole components

Asial Molar.

1
|

[ 8lind Slot — Input Bodies
[ Through Slot CorePlate. 1/CorePlate/PartBody;
[ Complex Cutout Total Number of input fFaces: 149

|Number of faces used in features: 76

[~ Features Recognized

iD with i Global Feature Recognition

| :
3 Hole Type & Color I

21|

Holes
Simple Holes

: Tapered Holes '
Basic | Advanced I Counter Bored Holes @
Rattern Creation Counter Drilled Holes 8
@ e pattern for recognized holes Counter Slg Holes 0
4 Complex Pockets 1]
il S Complex Cutouts 0
ern Creation Parameters ————————— iCompIex Steps 0
<§9¢w Identical ¥ ‘ Blind Slots 0
i o Maximum 5 \ |Through Slots 0
Y N I == fomn b | e e ——————
[ vepth fidentical 7] |Number of patterns created : 8
Minimum Iljmm E Maximum It}rrwu E

& Hole Thread 'd Thread Parameters] ‘

& Thread Diameter [Identical 'I

v e e pmma N T | ‘

O ok | Sapply| dose |

STUDENT GUIDE
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Technological Results (4/5)

* Machining patterns and Machining Operations can then be used to create appropriate
machining processes:

Manufacturing Yiew "

l'J Machinable Axial Feature.11 (Simple Hole Diameter = 9,72mm M12mm Depth = 26mm)
1'] Machinable Axial Feature. 12 (Simple Hole Diameter = 9,72mm M12mm Depth = 26mm)
1] Machinable Axial Feature. 13 (Simple Hole Diameter = 9.72mm Mi2mm Depth = 26mm)
1] Machinable Axial Feature. 14 (Simple Hole Diameter = 9,72mm Mi2mm Depth = 26mm)

— Ut

ed
unt: red H
unterbored ¢
unterbored H

) Orientation 1

ntation 1

mm M12mm Oy

See machining operations and machining
pattern corresponding to CapScrew holes

le Hole Diame

rence machini
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Technological Results (5/5)

¥ Technological Results are automatically generated on Tooling components and their
associated holes since V5R16.

®  Abatch program named CATMIdGenerateTRForTooling allows to generate Technological
Results for Tooling Products (e.g. Mold Assemblies) created before V5R16:

¢ Open a command prompt (MS-DOS) window.
@ Change to folder in <your_CATIA_installation>\intel_a\code\bin

@  Enter command: catstart -run CATMIdGenerateTRForTooling.exe
DocumentPath (where DocumentPath is the full path of the documents to process)

* The output document upgraded with the Technological Results overwrites the
input document (writing rights are therefore needed).

Pre-V5R16 Component Impacted Plate

Updated Component Impacted Plate

STUDENT GUIDE

Student Notes:
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Explode Holes (1/3) Student Notes:

As an alternative option to native Technological Results, it is possible to replace, in the

elements containing drillings of Tooling Components, the original Remove or Assemble
features by Hole features.

¥ This is done using function Explode Holes:

® The relevant Remove/Assemble features are deactivated and replaced by the
definition of the original Hole features defined in the corresponding components.
® Note 1: Only features of type Hole are taken into account

® Note 2: Function Explode Holes does not keep associativity with the design and must
be run again if design changes occur.
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Explode Holes (2/3)

Select Tools /
Explode Holes

Explode Holes Warning ) x|

This command deactivates some linked elements.
! 1t is recommended to use the Save Management command
before using the Explode Holes command.

[

A message is displayed to inform you
that some elements will be deactivated

Select the list of Plates to which
operation Explode Holes will be G
applied o+ portPlate. 1)
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Explode Holes (3/3)

| Bushing_FBC_1 (Bushing_FBC_1.1)
Note that operation Explode Holes
filters out Hole definitions present
in the original component, but
which do not have a geometric
impact on the plate.

[ )

|--d;~ DrilHoleBus
<& DrilHo

=7 DrilHole ng_FB(
&= |DrilHoleBushing_FBC_1.
=0 DrilHol

=1 [DrilHole

=3 |CrilHole

+5 [} OrilHolesusi i iy_row_1.2_Hole.3

The original Remove features are deactivated.
A new Body named ExplodedHoles is created
containing corresponding Hole features.

A Remove feature is applied to this new Body.
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Technological Results vs. Explode Holes

* Technological Results:
® No extra feature created

#® Thread and Tolerance automatically
available in drafting and manufacturing.

# No need of extra operation for
manufacturing and it is easy to machine
only one part of the assembly

#® Covers transformations (Translate, Mirror,
Pattern) on Hole and Thread features

® UDF supported

® No transfer of semantic tolerances and
comments

Not available through Knowledge
No API VBScript available
MPA necessary for manufacturing

¢ @ @

* Explode Holes:

® Transfer of semantic tolerances and
comments

® No associativity

# Duplication of data (reference data +
exploded data) because no rollback
possible

® Time-consuming operation

STUDENT GUIDE

Student Notes:
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Creating Injection Features

You will become familiar with Injection Features of the Mold.
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Creating a Gate (1/2)

¥ There are 3 different types of gates:
# Direct: the Gate is located directly on the Molded Part
4 Side (2 sub-types are available): the Gate is located on the Parting Line

4 Submarine (3 sub-types are available): the Gate is located close to the Molded Part,
joining it via a small nozzle.

¥ The creation of a Gate is done in 2 steps:
# First step: define the Gate location (point)

Curve: |Partingline

Distance to reference
O Distance on curve
@ Ratio of curve length

Ratio: |0.31 E
@ Geodesic O Eucidean

Nearest extremty | Midde pont |
Reference

Point: |Extract.4\Vertex
Reverse Direction |

[JRepeat object after OK

D ok | ooy | O cancel]
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Creating a Gate (2/2)

#® Second step: Once the location point is created (materialized by a yellow square),
you can define the characteristics of the Gate:

= Select the required type, then subtype of the Gate, using Catalog icon in the
Gate definition dialog box:

corsogrowsercProoam e DRRTTE I oo v e SR BT
Current: [ Side Gates ~la FE 2|

aen:[ e S5 [ S

Eri ﬂl@]—j Filter: H '
’&% T

- 9 o | Scael|
Stamp and dimensions:

] ) | 9 cencel |
OK Cance

At the end of these two steps, the Gate is materialized
only by a yellow square in the 3D viewer.

Its real shape will be created only once the Injection
Runner has been created.
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Creating a Gate: Additional Information

¥  Gate creation

#® The application creates in MoldedPart an Open Body called GateBody. It will contain
the location (as Point name Gate.N) of all the gates created in this Part.

4 You can modify their location by directly selecting them in the tree.
You may create any number of gates.

4 Note that the Gates are picked from catalogs: you can create your own catalogs with
gates of one of the predefined types (direct, side, submarine), but with your own
sketch.

@

¥ Gate editing
4 You can edit a Gate via option Edit Gate in its contextual menu.

¥ Gate deletion

4 At this stage, you can delete a Gate using standard function
Delete, since it is only a point.
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Creating a Runner

* The creation of a Runner is done in two steps:
# Creating its layout using the Sketcher
4 Defining its shape characteristics

Step 1: Sketching the Runner layout

The Gate point location must coincide with one extremity of the layout.
There must be tangency continuity between all elements of the sketch.

This is mandatory to ensure a correct projection of the sketch onto the support

surface, operated by the application in the next creation step. '
Add Runner!

Step 2: Creating the Runner

Click icon Add Runner

Define the characteristics of the Runner

In the case of the Oval section shape, you can define Core or Cavity side as stamp
body.

In the case of the Round shape, the stamp may be in Core, Cavity or both
simultaneously.

Note that when creating the Runner, the Gate is also created in the 3D viewer

NOTE:

This operation leads to a contextual dependency of Core and Cavity Plates with
respect to the Molded Part. Automatic context management is performed by
application MTD (Part Interface mechanism) in the same way as it is done in the
case of Component drillings.
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Creating a Coolant Channel (1/2)

¥ Coolant Channels can be created in all the plates of the Mold Base, e.g. in CavityPlate,
CorePlate, CoreSupportPlate.

* They can be created using various types of support geometry:
4 Two 3D points, which will be used as extremities of the Coolant Channel

# A 3D line: the application will then automatically use its extremity vertices as
extremities of the Coolant Channel

# A Sketch made up of one or several segments

* The support geometry must be created before entering function Add Coolant Channel, by
using for example workbench Wireframe and Surface.

[\

¥ Note that support geometry must be created in
component CoreCooling or CavityCooling, whatever plate
the Coolant Channel will be drilled in.

These components are automatically created by the
application when the Mold Base is defined.
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Creating a Coolant Channel (2/2)

¥ The creation of a Coolant Channel is done by activating
function Add Coolant Channel:

@ Pick first its support elements. If you have selected a
sketch, a Coolant Channel will be created for each
segment of the sketch.

@ Then define the parameters of the cooling pipe
20

—Parameters
Ol [1omm 5]
LN FE R | |

D1 = inner diameter
D2 = counterbore diameter

A @ L = counterbore depth
L=t A = V-bottom angle
Selection 1[0NMT

selection 2[Point.3
— S concel |

# The Coolant Channel is automatically located in a Body
named CoolingBody

Point1 is the start point and Point3
is the endpoint

STUDENT GUIDE

Student Notes:
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Coolant Channel: Additional Information

® Coolant Channel creation

4 If none of the elements you enter as extremities of the
Coolant Channel belongs to the outer planes
delimiting the faces of the plate, the application will
automatically propose a pipe segment reaching one of
these planes: you can use option Reverse to select the
opposite pipe segment.

# If you use a predefined sketch, the system will prompt
you, for each segment of the sketch, with the Reverse
dialog box, in order to let you invert the pipe created
on this segment if you want.

* Coolant Channel editing

# You can edit a Coolant Channel via function Edit
Coolant Channel in its contextual menu.
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Additional Information

You will become familiar with contextual Links, customization of Bill of Material and
Cache Management.

Bill of Material: Producti

Quantity|Part Number Type Nomenclature Revision i
1 MoldedPart Part
1 Mold Assembly |N3050
Bill of Material: Mold
Quantity|Part Number Type Nomenclature Revision i
1 InjectionSide Assembly ;
1 EjectionSide Assembly
1 EjectorSystem Assembly ;
Bill of Material: InjectionSide S VA - VA A YA A AT | WA - VAR
Quantity|part Number Type Nomenclature Revision :gmm Yiow AA
1 ClampingPlate Part NO1-3050-26/1 '
1 CavityPlate Part N10-3050-86/1 i
4 LeaderPin FSC 2 Part FSC 20-36-146
Bill of Material: EjectionSide i
Quantity|Part Number Type Nomenclature Revision :
CorePlate Part N10-3050-86/1 :
1 CoreSupportPlate Part N20-3050-46/1
1 RiserBari Part N30-106-3050/1
1 RiserBar2 Part N30-106-3050/ 1 i ritieidisichasiaiaial ot bini s et
1 SettingPlate Part NO1-3050-26/1 OO oéj
4 CapScrew M 4 Part M 12x150 !

STUDENT GUIDE
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Analyzing Contextual Links in the Assembly Structure

¥ Function Analyze / Tooling Structure Analysis allows to identify contextual links between
elements of the Assembly. This information can then be used to best define the structure

of the Assembly and organize concurrent engineering tasks.

The contextual impact of Component
EjectorPin on sub-assembly
EjectionSide is listed

Analysis is performed on Product Mold.1, up to depth Level =1,
i.e. up to the elements belonging to sub-assemblies
InjectionSide, EjectionSide, EjectorSystem

Tooling structure analysis

—
Product to analyse: m evel: 1>
[~ Analysis Report
=== PRODUCT ANALYSED : InjectionSide.1 ===

* List of Parts impacting InjectionSide. 1 :
=3 No part impacting this product: it can be edited separately for concurrent engineering

21x|

* List of Parts impacted by InjectionSide. 1 :
=2 This product impacts no other part: Tooling commands can be safely used even if the complete assembly is not loaded

=== PRODUCT ANALYSED : EjectionSide.l ===

* List of Parts impacting EjectionSide. 1 :
=2 No part impacting this product: it can be edited separately for concurrent engineering

* List of Parts impacted by EjectionSide. 1 :
=2 This product impacts no other part: Tooling commands can be safely used even if the complete assembly is not loaded

=== PRODUCT ANALYSED : EjectorSystem.l ===

* List of Parts impacting EjectorSystem. 1 :
=2 No part impacting this product: it can be edited separately for concurrent engineering

List of Parts impacted by EjectorSystem.1 :
jectorSystem/EjectorPin_Z441_2.1 impacts [Product1/Mold. 1 /EjectionSide. 1/TigItf_EjectionSide, 1/Mold_EjectionSide. 1

> This product impacts other parts. The following commands can potentially create broken links if used out of the global context:
dit Component, Delete component, Add New Instance, Copy Reference, Replace Component.

STUDENT GUIDE

Student Notes:
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Customizing the Bill of Material of a Mold/Die Product

* You can access the Bill of Material directly from menu Analyze.

B stat He Edt Vew et Toos |

¥ It contains additional properties compared to the standard
function accessible in workbench Assembly Design.

@Erowm Update Assistant...

2x } Bill of Material : Define formats i 21x|
}
sdof tterd | LstigReport | Selected Format [4p203 Format ~| add | Remove |
i of Material: Productl =3 Addit ation
[[Quantzy [ Part Number [Tyee [ [ Revision i
I 1 toid ‘Assembly (] Display the search order
1 MoldedPart Part -
) ».onpertlesford’fe&lofMotuld - -
[ Quantzy [ Part Number TType [ Nomendiature [ Revision Displayedproperties  Hidden ties
1 InjectionSide Assembly Quantity \| Source
1 EjectionSide. Assembly Part Number Number
1 EjectorSystem Assembly Type Definition
i of Material: Nomenclature oduct Description
Quantky [ part Number [ ype [ [ Revision Revision 1 Description
1 ClampingPlate Part I< ‘ault Representation Source
1 CavitySupportPlate part —
1 CavityPlate Part
1 CavityCooling Part 1
B of Material: EjectionSide (=]
Quantty [ Part Number [1vpe | [ Revision !
1 CorePlate Part
Riser8: P: s z
: R::B:; p:: —Properties for the Recapitulation
1 SettingPlate Part Displayed properties Hidden ties
1 CoreCoolng Part = Quantity 5 [ree
&l of Material: Part Number Source
[Quantty [ part umber [Type I [Reviion —_~ o] [tmber
« [ » Revision
Recapiulation of: Product] 75~ |Definition
sg:;:‘;;alt;: 12 I\ INomenclature
1 - 717~ |Product Description
IQM lz" wp . I : < |Component Description
1 CavitySupportPlate = | Default Representation Source
1 CavityPlate Cr-]
1 CavityCooling ™ —Material LI
1 CorePlate
1 RiserBar]
i Rtz = — S o | Scuncel]
[49203 Format ] _oefine formats |
- — Redefine output format: add as Displayed
- properties TG1-specific Heat Treatment and
Standard output format Material
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Working with large Assemblies: Cache Management Student fotes:

¥ When working with very large assemblies, it is possible to greatly improve performance
by using the cache system in order to decrease memory consumption: activate option

Work with the cache system in Tools/Options/Infrastructure/Product Structure/Cache
Management

L}
& Infrastructure Cache Management | ENOVIAvpm

Cache Activatie
 Work with the cache system

¥ When a TG1 operation (Create Component, Edit Component, Split Component ) involves
the modification of receiving elements (Plates being drilled), application TG1 will
automatically switch these elements (and only these elements) to Design Mode. These

objects will be created (or recreated) as CGR objects only when the user performs a Save
operation.

m Material Library

© 2000 - 2012 Dassault Systémes - All rights reserved 148



Mold Tooling Design

STUDENT GUIDE

Student Notes:

What’s New in Mold Tooling Design

You will become familiar with the new and enhanced features that are now available in
Mold Tooling Design.
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New Mold Tooling Design Capabilities =

¥ The following list summarizes what is new in Mold Tooling Design:

Display Technological Results (V5R19)

Create Holes Table in Drawing (V5R20)

Component Instantiation: Keep As Reference (V5R20)
Tooling Components Bill Of Material (V5R21)

Tool Viewer (V5R21)

Split Untrimmed Ejectors (V5R21)

LR R
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Display Technological Results (1/2)
¥ Full report of existing Technological Results (TR):

4 Automatic generation of TRs is controlled by dedicated Setting

#® New dedicated command Display Technological Results anayze R
@ Resultfile (.csv) can be output (with MPA license) Bill o Materia...
&Qonsh’u"its...
q Measure Item
Catalogs | Add/Remove I Component ‘ fom Meastre Beteen
Technological Results Management structure analysis... .
= Technological Resuls creation [ |

2 Plate_2_OLD.csv

M N
HoleBattor HoleBottor HoleBottor HoleBottor HoleAngle HoleCount|Re een
om 42519 120 oleDesc=Seqn=1  Diam=127Type=Tap Dri
oleDesc=Seqn=1 _ Diam=12 7 Type=Tap Dl
73025 3 eqn=1
73025
73025
73025
58.42
58 42
58.42 o
58.42 5 e=Span eqn=)  Cby mm
15875 0.0254 Flat 635 255 HoleDesc=Seqn=1_ Diam=15 € Type=FCir FCircl_Hole_Depih=6 35m:

ole
Thre:
|Hole
|Hole
Hole
Hole
|Hole
|Hole
Hole
Hole
Hole

Tzzrzzzzzazz [
= FEEEERERS

W« » v\Plate_2 OLD /

4 Enables to define company-specific processes hetween design and
manufacturing stages of the process.

# Enables better control of the integrity of the Tool from design to manufacturing
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Display Technological Results (2/2)

¥ Display of Technological Results (TR):

# When selecting a plate in the graphic area, the list of TR characteristics is
displayed in the panel.

# When picking a line in the panel or a face of a hole in the graphic area, the
associated TR is highlighted.

# If user parameters have been defined for holes, they are displayed also and
output in the file.

LOEVECE Window  Help Display Technalogical Results
Bill of Material...
& Constraints. ..
q Measure Item
gwmm Nome [ Type  [ocismet... [Prch [ origrisimm) [ Origev(mm) [ ognzimen) [ epthimm) [ Avisx [ aisr  [adsz |
Tm' structure m__alEis...
[- Display Technological Results ... & ] Ouput Path [E-fimlTA_RIICmpingPise o5V oups|
| s |

@ Plate_2_0LD.csv CEX
T

c 1] E F G H AL AM AN AQ AP AQ AR AS AT
Type  AssociatecDiameter DiameterlDi T
Slmp\? Theead 1 11.09% 0 VBattom
Thread 1 Tap 127 0
Hole2  Simple 17.4438 0 Trimmed
Hole3  Simple 17.4498 0 Trimmed
Holed  Simple 17.4%8
Hole5  Simple 17 4438

gle HoleCount[Red __ Green _ Blue
0

=Diill Diarn=17 dHolsDesc=Seqn=1
il Diam=17 4HoleDesc= Seqr=1
0 Type=Dnill Diam=17 4HoleDesc=Seqn=1
0 Type=Drill Diam=17 dHoleDesc=Seqn=1
0 Type=SpaDiam=26 S HoleDesc=Seqn=0 _ Cbore_Feedio=17 78mm
0 Type=SpamDian=26 EHoleDesc=Seqn=0 _ Chore_Feedio=17 78mm
0 Type=Spai Diam=26 & HoleDesc=Seqn=0 _ Cbore_Feedio=17 78mm
0 Type=SpaDiam=26 S HoleDesc=Seqn=0 _ Chore_Feedio=17 78mm
255 HoleDesc=Seqn=1__ Diam=15 € Type=FCir FCircl_Hole_Depth=6.35m

Hole§  Simple 69748
Hole7  Simple
HoleB  Simple
Holed  Simple
Hole.A0 Simple

SHB B BB RS
b

>
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Student Notes:

Create Holes Table in Drawing (1/2)

¥ New Tooling command in Drawing (TG1 or MTD license active)
4 Creates Holes Table and Labels
@ One label associated to each hole
4 Label number corresponds to Ref in Hole Table

A123-100,
________________ 2
| I i A123-103
| X | IV Text Properties
l - L3 '
| I & : I\/ Tooling to Drawing
| i Ve &
4 + | W’ Tools !
} P | !
+ I |¢ Update ;
| . :
| + i Front view
f + | ' scale: 1:1
l | ! [My drilling nole table
| | [(DrawingTestASI.CATPart; Axis System:DrawingTestASI.CATPart: (Default)); Friday, March 20, 2000 4:23:26 PM)
reset yum l | |REF. TRType Thread  |Name Diameter|Diameter|Diameter|Thread Thread X Y r4 Geometr:
| e I | H in Max Description|Nominal Depth
| Toler Toler
L ——————————————— - 1 na [nm = mn om am =3
| [A123-100]Hole Hole.49 |10 0.1 0.1 -7.460_|-57.784]50 |10 0 [0 [-1
1 [A123-101[Hole Hole.50 |12 o 0 89.152_|-31.52 [0 |50 0 [0 [
| [A123-102]Hole Hole.51 |12 o 0 103.790|7.318_[40__ |40 0 [0 [
! [A123-T03]Hole Hole.52 |15 o 0 -91.796 |-72.44 |80 |40 0 [0 |-
| [A123-104|Thread Thread. 17|22 o 0 |22 -30 70.279 20 |10 o |1 [0
1 [A123-105Hole Hole.53 |15 o 0 -87.394 |-19.618]40  |24.33 o0 o[-
1 [A123-106]Hole Hole.54 |10 o 0 -37.552 |-8.189 50 [10 0 [0 [-1
| [A123-107|Hole/ Thread|Thread. 18|Hole .55 [8.917 [0 utoxy 10 103.488 [36.052 (50 |22.574 0 Jo [-1
! [A123-108[Hole /Thread|Throad. 19|Hol0.56_[6.917 [0 ug & -82,397 [54.641 40 [21.997 o [0 [-1
1 [A123-100|Hole/Thread|Thread. 20[Hole.57_[6.917 [0 8 48.125_[61.123 [50__[21.007 0 [0 [
| [A123-110[Hole Hole.58 [6.917 |-0.2 X 85.0915 |-65.856|50 _ [21.997 0 [0 [
! [A123-T11]Hole/Thread|Thread.21[Hole.59 8. o 5.35  [82.845 [80.279 |23.437|42.148 0 [-1[0
1 [A123-112[Hole | Hole.60 |10 o 0.015 49.548 [3.022 [50 |10 oo [-1
H
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Create Holes Table in Drawing (2/2)

¥ The title and format of the table are user defined. You can:
@ Merge the threads into Holes with an option.
¢ Define the axis system.
& Define the units ( Tools/Options ). orfu {125 St I T30
& Define the prefix and numbering.
¥ The values available in the table are all the Technological Results
associated to the holes.

¥ ltis possible to associate one or several user parameters to the holes, for

- - =g mgugm
added customization possibilities. =TS an
Axis System:| TRO1.CATPart: (Default)
Title: |
Reference
B RS e R RS s E par s s R Prefix: T Start Index:| 1 i
* Shown Items : [ ased on Param | I S Display Labels
! ] Not Shown Items [~ Shown Items
H REF. ] Hole Bottom Type REF. -
| TRType ' Hole Bottom Length =z ||TRType
N ame } Hole Bottom Length Max Toler Thread L
! I 4 Hole Bottom Length Min Toler G | [Name J\
; Hole Type i Hole Counter Depth Max Toler Diameter
A Thread ' Hole Counter Depth Min Toler Diameter Min Toler {‘
Jeie B RS LT ) (O T L. 1 Hole Counter Diameter Max Toler Diameter Max Toler
R = A s e b e A B e iy Hole Counter Diameter Min Toler Hole Type
! s ] Hole Anchor Type Hole Bottom Angle
: g;ometr ical Depth ! Thread Support Diameter Hole Counter Diameter LI
I 1 Thread Support Diameter Max Toler .
! DY 1 Thread Support Diameter Min Toler O Merge Thread into Hole
; 02 ] Thread Depth Max Toler Sort Table Content
! ] Thread Depth Min Toler ‘None s
|Red | Thread Key oty IMore) A
! ] Red O Descending
4 Green

|| Green '
: BT ] Blue Then by l(None) @ Ascending
||User Parameters ! User Parameters O Descending

Then by I(NOM) @ ascending

O Descending
S comal
i
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Component Instantiation: Keep As Reference

¥ You can now instantiate a component as an instance of the original
reference. It is now possible to:
@ Either instantiate a component by cloning the original reference (as in V5R19 or

before).
4 Orinstantiate a component as an instance of the original reference: new mode

“Keep As Reference”.

Define AnglePin
cafig
4 Keep As Reference

Reference APD 9-40

[ Positioning ! Parameters |
Product Structure
Father Product [(InjectionSide. 1)
3 Several Instances per Reference

Standard Drillings

Drill from W

_______________________________________

¥ Advantages:

viold (Mold. 1)

njecnonSsde (InjectionSide. 1)

ClampingPlate (ClampingPlate. 1)
CavitySupportPlate (CavitySupportPlate. 1)
C

avityPlate (CavityPlate. 1)
W CavityCooling (CavityCooling. 1)
AnglePin_APD_9-40_2 (AnglePin_APD_9-40_2.1) l
AnglePin_APD_9-40_2 (AnglePin_APD_9-40_2.2)
AnglePin_APD_S0-360 (AnglePin_APD_S50-360.1) '
AnglePin_APD_5S0-360 (AnglePin_APD_50-360.2)

4 For better compliance with PDM/PLM system requirements for part

management.
@ To simplify BOM management.

4

To enable certain Component lifecycle management capabilities.
4@ Toimprove resource management.

STUDENT GUIDE

Student Notes:
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Bill of Material (1/2)

¥ Customizable by using a Reference Profile, persistent numbering.

line as instances.

¥ Management of columns: hide, show, add user-defined column.

¥ Management of component price.
e

- = Mold (Mold.1)
= InjectionSide (InjectionSide.1)

T =4 ClampingPlate (ClampingPlate.1)
: & CavityPlate (CavityPlate.1)
Window Help | - CavityCooling (CavityCooling.1)
e —
| ¥ CapScrew M 2 (CapScrew M_2.2)
& Constraints... i " Capscrew_M_2 (CapScrew M 2.3)
I ¥ CapScrew M 2 (CapScrew M_2.4)
q Measure Item i ”Lomtnang Screw_2 (LocatingRing +Screw_2.1)
> ~_}|Constraints
frrmy Measure Between - & EjectionSide (EjectionSide.1)
-4 CorePlate (CorePlate.1)
Tm structure d‘ldYSIS... =4 CoreSupportPlate (CoreSupportPlate.1)
m T“wd Results... - RiserBar1 (RiserBar1.1)

-4 RiserBar2 (RiserBar2.1)
=4 SettingPlate (SettingPlate.1)
‘ CoreCooling (CoreCooling.1)
¥ CapScrew _M_3 (CapScrew M 3.1)
. CapScrew M_3 (CapScrew M _3.2)
Cq)Scredej (CapScrew_M_3.3)
. CapScrew_M_3 (CapScrew_M_3.4)

g‘Tlgltf E)e(honS»de (TlgItf_EjectionSide.1)
;(‘ D

.
Il
!
Il
I
Il
Il
I
I
I
i

L=

All Tooling components with same supplier reference appear on one BOM

Bill Of Material
MNumbering
sectedProdut; [Wodi v O = o
n U
J
oz |
Column.

6 O Material
Number | Quantty | Part Number | Reference | ModReference | Suppler | Material | Sowce | Heat Treatment | UnkPrice | Price |
A 1 ClapingPate NOLZS028]L NS ME 7% Urknown
8 2 CavtyPlate NIO2S0-26/1 K250 DVE 7% Unknown
4 1 CoreSupportPiate N0-250-36/1 NS0 3 170 Unknown
0 2 RiserBarl N0-66-250/1 NS0 OME 7% Unknown
3 1 Settngplate NOF-1010-2/1  NI01O OME 173 Urknown
F 1 Epectorblated MO-16250]1 NS0 OME 7% Urknonn
6 1 EpectorPlated NSO-26-2530f1  N2s30 DME 173 Unknown

) 2 Epector_EPH 2 EPH.2-100
K 1 LocatingRing+Screw 2 Re101

L 1 LocatingRing_R100_2

Moo2 CapSrew M4

Save s, [TotalPrice: [Go1.6

MsuM K61
DME
OME ST372
DME

Unknown

Urinown
Unknown

S8-60HRC

STUDENT GUIDE

Student Notes:
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Bill of Material (2/2)

¥ Outputis created in *.csv file format.

{Project: /10wner:  LCH :
{Number Quantity Part Number Reference Mold Reference SuppShonan Material Source  Heat Treatment Unit Price Price Comment

8 1 ClampingPlate N01-2530-26/1 N2530 SHONAN 1730 Unknown :
ic 2 CavityPlate N10-2530-26/1 N2530 1730 Unknown |
} 1 CoreSupportPlate N20-2530-36/1 N2530 1730 Unknown hello i
e 2 RiserBarl N30-66-2530/1 N2530 1730 Unknown
‘ 1 SettingPlate N03-1010-12/1 N1010 1730 Unknown .
(G 1 EjectorPlateA N40-16-2530/1 N2530 1730 Unknown '
{H 1 EjectorPlateB N50-26-2530/1 N2530 1730 Unknown ;
{ 8 CapScrew M 2 M 6x16 Unknown 12 9%
f 2 Ejector_EPH_2 EPH2.2-100 SKH51  Unknown 58-60 HRC
(K 1 LocatingRing+Screw 2 R-101 Unknown
iL 1 LocatingRing_R100_2 ST37-2  Unknown i
iM 2 CapScrew_M_4 Unknown i
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Mold Tooling Design

Tool Viewer

¥ Navigation in the Mold by component type, functional family (customizable),
properties, ...

[ Eo 20
ﬁg Formula. . [ Sel
T > [ Injection Side
[ Ejection Side
Macro » [ Ejector System
Utiy... (] Other Nodes
Customize. -
Visualization Filters... Coolant
Customizable
Options.... Ejection
Fixation
Standards... Formed
Guiding
Conferencing > Injection
— = Insert
Component... Locating
@E" Miscellaneous
Distributed Drill Component... Slider 2
CapScrewUser
Splt Synchronization. .. AllComponents >
g Generate Final Holes & Pads =

STUDENT GUIDE

Student Notes:
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Student Notes:

Split Untrimmed Ejectors

¥ Automatic detection of all untrimmed ejector-type components (Core Pin,
Ejector, Ejector Pin, Ejector Sleeve, Flat Ejector)

¥ Direct modification of Offset Parting value

“NBplituntrimEjectors
-+ MoldedPart (MoldedPart.1)
Id (Mold.1)
njectionSide (InjectionSide.1)
EjectionSide (EjectionSide.1)

l %” EjectorSystem (EjectorSystem.1)
\ *-45 EjectorPlateA (EjectorPlateA.1)

':'—x" EjectorPlateB (EjectorPlateB.1)
- | CorePin_CS_2 (CorePin_CS_2.1)

'l‘- | Ejector_628_2 (Ejector_628_2.1)

'l:— i EjectorPin_C_2 (EjectorPin_C_2.1)

'L- 1 EjectorSleeve_745_2 (EjectorSleeve_745_2.1)
o 1

- w FlatEjector_E1725_2 (FlatEjector_E1725_2.1)

A

-1l Constraints

£~ Slider_1_1 (Slider_1_1.1)
*=a @ Parameters [...] (8)
2% % Relations
#5~"1 Constraints

"1l Constraints

Applications
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Enhanced Mold Tooling Design Capabilities

¥ The following list summarizes what is new in Mold Tooling Design:

Simplified Holes structure in Components (V5R19 SP6)
Concurrent Engineering: Impacts Management (V5R19)
Component Design: Customized Icons (V5R19)

Component Design: Additional Tools (V5R20)

Mold Tooling Design Catalogs: User Components (V5R19 SP6)

Smart Ejector Template: Ejector with Auto-adjustable anti-rotation (V5R19 SP6 /
V5R20 SP2)

Smart Insert Template: Insert with escape holes (V56R19)
Mold Base catalogs: Equipped Mold Bases (V5R19 SP6 / V56R20 SP2)

LR R

® @
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Simplified Hole Structure in Components

¥ Mold to CAM : DrillHoles redefined to optimize connection with MPA:
4 Cap Screws
4 Countersunk Screws

¥ Before:

4 Two Part Design simple Hole features (screw head and screw body)
v After:

4 One single Part Design Hole feature (Counterbored or Counterdrilled)

T CapScrew_Is610_2 (CapScrew_Is610 2.1)

A E pScrew_Is610_2

Hole Definition

S i Extension | Type | Thread Definition
- % DrillHole : [vee ) |
I — N |Counterbored

'I‘-D Hole.11

¢3-g* Technological Resul

‘- Parameters

Diameter : |Amm Ei“’] é‘
l . S3mm
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Impacts Management

¥ Concurrent Engineering : Manage editability of impacts:

4 Pre-create and assign Tooling Interface Parts to each user when defining the
structure of the Mold/Die assembly.

# Existence of needed Tooling Interface Part is checked to display warning
messages when necessary.

#® Uses Read/Write status resulting from check-out in order to filter access right to
Interface Part.

@ To avoid risk of interference between users for assembly context definition.
4 To minimize risk of losing work if necessary context information has not been

loaded. | D — 1

foptions 3 T Mold (.1 :
i IR optons Catalogs | Add/Remove | Component | Miscellanecus ‘ | £ InjectionSide (InjectionSide.1)

T::;, Technological Results Management ‘ #- ClampingPlate (ClampingPlate.1) |

L Compatiity = Technological Results creation k-7 CavitySupportPlate (CavitySupportPlate.1)

P Parameters andMeasure  Too| #-£P CavityPlate (CavityPlate.1) !

L Devices and Virtual Reality 5 Read-only access control 1

‘
‘

‘

)

. .......................... :
[ infrestncture Cortrottype: O User @ Automatic | |
#=1 Mechanical Design ;
;

‘

‘

-6 Assembly Design

#-@y, CavityCooling (CavityCooling.1)

£ sketcher

¥ Option to activate control access status.

4 User Warnings are displayed
=  You can either take action or let MTD/TG1 make decisions.

5P EjectionSide (EjectionSide.1)
§ EjectorSystem (EjectorSystem.1)

iﬁ Relations

: Constraints

& Automatic (default) :%Moldedpart(mwam
= MTD/TG1 automatically makes decisions. 4

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
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Customized Icons

¥ User-defined icons for User Components :

4 A new parameter IconRef (type String) can be added in the list of User
Component Parameters : it contains the name of the bitmap file of the icon.
= |f the parameter is not defined, the default icon is selected when instantiating the component.

@ For better customization and understanding of the specification tree.

@ IconRef not defined = U Loose Core_1 (Loose Core_1.1)
i l’|m Df=124Catn AssSmbY : N /conRef = Lifter ‘! - % Lodse Core_1_1 (Loose Core_1_1.1)
-% 12345-056 CamBody i - h
@12345-056 :
& ;8 retators {,ﬁ_. s T
U] 12345-058 Cam Keeper =- U] 04-12345-Cam Assembly
U] 12345-059 Cam Keeper | 822 12345-056 CamBody
] 12345-060 SelfLub wearpiate || | | d-g3112345-056
[] 12345-061 SelfLub Wearplate + 3 Relations
] 12345-064 Trio_Retainer  |! | 4477 12345-058 Cam Keeper
W 12345077 RoundPurch {1 | 447712345059 Cam Keeper :
] 12345-226 Rectanguiar Buttoni B 12345-060 selfLub Wearplate
[m 12345-288 Blue Spring B 12345061 SeffLub Wearplate |
i | A Constrants 12345-064 Trio_Retainer |
| ppications W 12345-077 Round Punch ;
__________________________________________ ® 12345-226 Rectangular Buttoné ; J\'NE Retations
i & 12345-288 Blue Spring .
4 e A ! oldedPart.1)
5 It Constraints v
—Applications
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Component Design (1/5)

¥ Additional Tools

@ New utilities are available to enhance productivity.
» They can be adapted to fit more closely company’s practices.
@ Tooling components are CATParts which follow some basic conventions.
# Several macros automatically update a CATPart to make it a recognized Tooling
Component.
* They can apply to the active part or else to a list of CATParts

P s SLEEEE R i Name A ————————— [

SMacros | - ElantirotationActivePart CATScript '
’ mFreezing\fariantForTooIingComponent.CATScript

ﬁListofPartsToToolingComponents.CATScript

i mPreparationManufacturingBodiesforTooIingCompone. "

ﬁPreparationToolingComponentFromCATPart.CATScript

| kg TestMoldtoCam. CATScript

B} variantResolutionFor ToolingComponent. CATScript

_____________________________________________________________________

Located in ... \intel_a\startup\Tooling\MTD
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Component Design (2/5)
¥ Define Position

#® The macro ListofPartstoToolingComponents takes a list of parts and
automatically creates and publishes positioning information
= (Geometrical Set BaseBody
= Point Base
» Axis System BaseAxisSystem and associated dialog parameters

@ Macro PreparationToolingComponentFromCatPart does the same for the active
Part

IWearPlate_Z15W_2

'_
1 %= -] GuidedZX_Component _3 (GuidedZ¥_Component_3.1)

.7 xy plane § i "@ Or

I | H =" xy plane 3 .

il i b Constraints

. 2% plane [~ ¥Z plane i -
! = 2x plane é‘ﬂ Fix.1 (Mold.1)
i &Paramete:s [...](3) % !
i b~ L s Systems #%* Coincidence.2 {GuidedZ¥_Component_3.1,Mold.1) |
. )3 PartBody i |

As

%t ANgle. 3 (GuidedZ¥_Component_3.1,Mold.1)
Ay

Yot ANQle. 4 (GuidedZ¥_Component_3.1,Mold.1)

L i , -atParameters [...] (19)
@) pad : .
» ! H BaseAxisSystem_Z_Select=true
2 DrilHole ; !
Y ! ! BaseAxisSystem_X_Select=true
i i !

Preparing CountersunkScrew_E1220_2 as Tooling Component ll
;FJ Do you want to create POINT POSITION or AXIS POSITION ?
.
POINT POSITION is enough to constrain the point & the axial direction of the component, once inserted

POINT POSITION : YES - AXIS POSITION : NO - Give up : CANCEL

] orilHole

|

STUDENT GUIDE

Student Notes:
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Component Design (3/5)
¥ Define Impacts

#® The macro PreparationManufacturingBodiesForToolingComponents creates and
publishes impact information:
» Drill Holes and Tap Holes
= Pads and Pockets
# Additional possibilities:
= create the geometry of the DrillHole automatically as the negative geometry of PartBody.
= Tag non-splittable impacts (naming convention “initial double-underscore”).

M wearplate_1_1
2 xy plane
' plane BEFORE YOU START : Preparing manufacturing bodies of CountersunkScrew_E1220 jl
% zx plane i‘) Manufacturing Bodies are just PartBodies following name conventions
=l Parameters s E;g;bﬂ:m be characterized as splittable or not, during MTD split : non splitable bodies are prefixed by a double

More Info : OK, Skip Info : Cancel

£ publication

ﬁ Base
DrillHole
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Component Design (4/5)

¥ Check Structure
# The Mold to CAM process is enhanced if the Drill Holes end Tap Holes are
designed with as few Hole features as possible.
4 The macroTestMoldToCAM analyzes a list of CATParts and indicates if there are
Drill Holes or Tap Holes with several Hole features inside.

@ Itcan be applied :
* To all the CATParts of an existing Assembly.
= To all the CATparts corresponding to a catalog content.

‘-‘ CapScrew_M

e xy plane

Report DrillHoles and TapHoles which are mult x|

Would you like to analyze structure of DrillHoles and TapHoles ?

Yes | No I

Publication

DrillHole
ﬁ TapHole

ﬁ Base

STUDENT GUIDE

Student Notes:
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Component Design (5/5)

¥ Resolve
¢ A V5 componentis often represented by a CATPart including a Design Table.

@ It can be useful to resolve the component to avoid unwanted variant changes .
= Create a separate CATPart for each design table line.

)
.

untersunkScrew_E1220_ 2 (CountersunkScrew_E1220 2.1)
CountersunkScrew_E1Treverizz0. conmgwotionrow:z NN

xy plane  Fiter : |

Co
L.~

| tine | Ref [or [t o3 fiz [sw [u [u [F | w__ | Threadstring | Ma!

¥Z plane 1 E1220/3X8  3mm 8mm S.8mm 1.6mm 2mm  0.2mm 1.lmm O.4mm 90deg M3 DIN

2.3 2.5mm 0.3mm _1.8mm _0.4mm 1

ZX p|ane 3 E1220{4X12 4mm  12mm S8mm 2.3mm 2.5mm 0.3mm 1.8mm 0.4mm 90deg M4 DIY

4 E1220{SX10 Smm 10mm 10mm 2.8mm 3mm  0.3mm 2.3mm O.4mm 90deg MS DIN

S E1220/SX12 Smm  12mm 10mm  2.8mm 3mm 0.3mm 2.3mm 0.4mm 90deg MS DIM

-gim Parameters [...] (20 [ P=rstest i s b -t 90deg MS DIN
= 7 E1220/S%20 Smm  20mm 10mm 2.8mm 3mm  0.3mm 2.3mm O.4mm 90deg MS DIF
= Ref=E1220[4X8 8 E1220/6X12 6mm  12mm 12mm 3.3mm 4mm  O.3mm 2.5mm 0.5mm 90deg M6 DIF;

= 9 E1220/6X16 6mm  16mm 12mm 3.3mm 4mm  0.3mm 2.5mm 0.Smm 90deg M6 DIY

é’i Di=4mm 10 E1220/6X20 6mm 20mm 12mm 3.3mm 4mm  0.3mm 2.5mm 0.Smm 90deg M6 DIF}

~ 11 E1220/6X25 6mm 2Smm 12mm 3.3mm 4mm  0.3mm 2.5mm 0.Smm 90deg M6 DIY

= 12 E1220/8X16 8mm  16mm 16mm 4.4mm Smm  O.4mm 3.5mm 0.6mm 90deg MS DIY
= L=8mm 13 E1220/8%20 Bmm 20mm 16mm 4.4mm Smm  O.4mm 3.5mm 0.6mm 90deg M8 DIN

- 14 E1220/10X20 10mm 20mm 20mm S.Smm 6mm  0.5mm 4.4mm 0.7Smm 90deq MI0 DIN
f-Lk PartBod 1S E1220/10X30 10mm 30mm 20mm S.Smm 6mm  0.5mm 4.4mm 0.7Smm 90deg M10 oIn

The macro VariantResolutionForToolingComponent resolves and
saves the variants for a list of Tooling components (Parts only).

The macro FreezingVariantForToolingComponents removes
the design table, sets the Part Name and its property
Nomenclature according to the current variant value.
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Mold Tooling Design Catalogs — User Components (1/3)

¥ Misumi/ Futaba :
# New user components

Current: | Misumi

l Catalog Browser:E:\NOBACKUP\Download

III ComponentsOfRunner

& CoolingItems1
II CorePins

va7 Guide-CenterRails

Catalog Browser:E:\NOBACKUP\Dg

i Current: I Futaba

Heatingltems i I.? Interlocks

i
i MoldOpeningController

LockingBlock

MoldAccessories

i
' =S| MoldOpeningController
! “ PinPointGateBushing

Switches

© 2000 - 2012 Dassault Systémes - All rights reserved 169



Mold Tooling Design

STUDENT GUIDE

Student Notes:

Mold Tooling Design Catalogs — User Components (2/3)

¥ Enriched contents :
@ Forinstance there are now 29 ejector pins in Misumi catalogs.

¥ Ejectors : anti-rotation option :
4 Normal/DCut/ICut for all Ejector and Ejector Pins.

. NIRRT e '
Define EjectorPin ; ot olog browseric\ NOBACKUP\ DowIBBION
¢ Config : | ‘
! |[OKeen As Referer : | Current; | Misumi

= | : !

 |F2ae e CE ] | —
igm [%%_ N [
i Positioning | Parameters | 1
Anti_Rotation
Add_Length_L
Add_Length_H

2 C-EHSFE
3 C-EHYF
i |4 DESF
i |s EalsF
| |6 EASF
7 EDSF
8 EDSFS
|9 EHs
{ |10 EHSE
111 EHsEL
1 12 EHsF
i\ |13 EHSFE
| |14 EHSI
| |15 EHSXE
| |16 EHsIEL
! |17 EHSIF
1 |18 EHSIFE
1|19 EmsH
1 |20 EHsL
|21 EWvE
i\ |22 Exs
| |23 ExF
| 24 EIXBL
! |25 Ens
! |26 ENnsF
! |27 EnsL
1 |28 EwsF
1 (29 EwsF
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Mold Tooling Design Catalogs — User Components (3/3)

¥ The macro AntiRotationActivePart automatically creates in the active
part the geometry (UDF), the rules and the parameter which states if anti-

rotation is needed. .
—?, BaseBody

@ A KT1 license is needed. Base
B Base_drill
OF = t ity o e A?(laInghestPomt.l
Component orign = Base in geomelricset named BaseBody = TopRadius=0.397mm
You will be asked for the name of parameter defining the diameter of the splitable portion of the component =

(& Activity=true

(=L TopLowestPoint.1
Cancel —
[ ] cm | (= TopHighestPoint.1

IF your component satisfies these conventions : OK
Otherwise you must prepare it : CANCEL

i
5 - :
s’ﬁl K|= e 1 ’i‘ 3{ =t @Z:

AntiRotation
if ( (BaseBody\AxialHighestPoint. 1\ TopHighestPoint. 1 -> coord(3) - BaseBody\AxialHighestPoint. 1\ TopLowestPaint. 1 -> coord(3)) =}
{ '

BaseBody!AxialHighestPoint. 1. Show = true

[&= ThL=50.8mm

& Offset_Parting=10mm

-cim Parameters [...] (20) BaseBody|AxialHighestPoint.1{TopHighestPoint. 1. 5how = true H
. \AxdalHigh . 1{Topl it.1.5how = true !
ET' Ref_ EXZM 6 AntiRotation = "Needed” '
s = } H
& D=0.794 e '
= { :

== - mm BaseBody\AxialHighestPoint. 1.Show = false '
= BaseBody!AxialHighestPoint. 1\TopHighestPoint. 1. Show = False |
&= L=152.4mm BaseBody\AxialHighestPaint. 1\TopLowestPoint, 1 Show = False !
= ) AntiRotation = "NotNeeded” '
H

H

H

B

{== AntiRotation=NotNeeded [§EI! |
artBDdY Dicl Members of Parameters -~ N::::r;nfl\l ;I:
DrillHole : il [ ooned uroneirs g oo ]

= [AntiRotation [Notheeded 1] \

b BaseBody :
x'ﬂ _— @ ok | @ apoy | @ cancel]
Dy ikl e 1

Located in ... \intel_a\startup\Tooling\MTD
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Smart Ejector Template

¥ Ejector with Auto-adjustable anti-rotation:
@ Available in:
= . \intel_a\startup\components\MoldCatalog\UserComponent\Tooling\Samples.
4 Configuration switch is automatic.
4 Based on a Knowledgeware Rule.
4 For enhanced component flexibility and tool design productivity.

HRule Editor : Rule.2 Active ;

)= =
- Line:| 1

n
E if Body_Volume = Body_Volume_C

Head_Type = "Circle"

' __Head\Head_Circle\Activity ' = true

' __Head\Head_Cut\Activity* = false

‘DrillHole\Assemble. 1\__Pocket\Pocket_Cut\Activity' = false
“DrillHole\Assemble.1\__Pocket\Pocket_Circle\Activity* = true

else
Head_Type = "Cut"
* __Head\Head_Circle\Activity ' = false
' __Head\Head_Cut\Activity® = true
{ *DrillHole\Assemble. 1\__Pocket\Pocket_Cut\Activity ' = true !
i *DrillHole\Assemble.1\__Pocket\Pocket_Circle\Activity* = false !
|

Move Ejector Non-planar form area => Ejector

Planar form area => no anti-rotation needed g : 3 : . 4
automatically switches to anti-rotation configuration
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Smart Insert Template

¥ Insert with escape holes :

4 Available in:
= .\intel_a\startup\components\MoldCatalog\Insert\Block_EscapeHoles.

4 Configuration switch on user decision (Component Parameter).
4 Based on Knowledgeware Rule.
For enhanced component flexibility and tool design productivity.

Reference

Positioning | Parameters |

L 60mm 2
w WA‘
T
WithEscapeHole false
CornerRadius R [Gem ]

PositionCormerRadiusInH [555

PositionCornerRadiusInV [E57

i | g}
[No selection ﬂ

» Escape Holes are NOT defined
» Corresponding dimensioning
parameters are NOT accessible

* Escape Holes are defined
» Corresponding dimensioning
parameters are accessible
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Mold Tooling Design Catalogs — Equipped Mold Bases

¥ The following Mold Bases are available:
@ LKM

Futaba

DME, DME America |

HASCO e e

Rabourdin Limerm

Meusberger s et

Pedrotti

4 PCS |

¥ Options equipped : YES/NO are available.

R e e e e e L
D

“‘v;\"-."j -
J 1PN

K0 R &

L
LUNG PINPOINT GATE SYSTEM

® & O e e

l""’;:'-‘.

v

o .

_______________________________________________________
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To Sum Up

In this course you have learnt how to use workbench Mold Tooling Design to
create a Plastic Injection Mold

CONGRATULATIONS !

You have completed the training on Mold Tooling Design workbench
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