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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
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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 fnalyze  Window Help
C. Dedicated Mold Tooling Design tools Fog Eormla...
>
[$]CATIA V5 - [Product1] =[0f x| — ==
EJ Stat  Fle Edt View Inset Tools Analyze Window Help =5 Macro b
o L | | Rt | | o | P A o
Froduct] \Tr = Utility...
Mold (Mold.1) “ = Customize. ..
MoldedPart (MoldedPart 1) ==
{1 Constraints @ m R Visualization Filters...
‘Applications — _
e Options...
L. = 1 \ Standards...
=1
W- Conferencing »
= &
A fp 3 Drill Component. ..
L a > C Distributed Drill Component...
U] Tl Split Synchronization. ..
=y Generate Final Holes & Pads
5 T —
—1 Window _Help
g' J Bill of Material...
'gl Constraints...
q Measure Item
j\y 8 Measure Between
— 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]

Locating Components > | (3D

Cap Screw

Fixing Components ———
Countersunk Screw

415{1[:”4@:’{4[3 ®M[}{

@ @] @=j

Locking Screw

Add Sleeve
Add Locating Ring

Add Dowel Pin
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Mold Tooling Design Functions (2/2)

Ejection Components

= | b=

Injection Components ——>

Injection Feature: Gate

Injection Feature: Runner

Coolant Channel

o= @ )=

Sprue Bushing

Sprue Puller

Support Pillar
0O-Ring

Plug

Baffle

Miscellaneous Components ———

E' &#F5

@ O S

User Component

Eye Bolt

Spring

Ejector Pin
Ejector

Flat Ejector

Ejector Sleeve
Core Pin

Stop Pin
Angle Pin

Knockout Pin
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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
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Specific Tooling Design Settings (1/7)

wwo@
1. Select Tools > Options HepEamuiac.
2. Select the item dedicated to Mold Tooling Design | ’
in Mechanical Design. | Macro »
Lilty...

» In the Catalogs tab, you can update the location of the Tooling

- - Customize...
catalogs (field In the Directory field for file-based mode or !'su:f &
. ey . ! ion Filters. ..
dedicated definition for catalogs stored in SMARTEAM). |
E Standards. ..
Conferencing »
_______________________________________________________________________________________________________________ lj l]
E 2T Options Catalogs I Add/Remove | Component | Miscellaneous I Split |
7= General Catalog storage
W Display i 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
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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 applled at creation time.
c. If it is 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 jscellaneous | Spit |
- “General Component options - = —
- M Display | Component |[ Mot Cut in Secti... | Selection Fiker | Several Instanc... |
e S Angle Pin No Yes Yes
- EF Compatibilty Bushing No Yes Yes
~P# Parameters and Measure ngessi':w I‘? :Z: :leos
" Devices and Virtual Reality Countersunk Screw | Yes Yes Yes
Dowel Pin Yes Yes Yes
r.lnfrastructure Ejector No Yes No
- ecnciowion o B
6% Assembly Design Eye Bolt No Yes Yes
g Flat Ejector No Yes No
-+ Sketcher Insert No Yes No
~ 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
N | >
Plate Name None ZI
pal A
- S ok | cencel]
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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).

STUDENT GUIDE

Student Notes:
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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.
Bodesoptions —————————————————————————————————
: Add/Remove bodies || Receivingbodies || Associations
i DrillHole
E TapHole
L Pad
E Pocket |
E :‘"B:)ai;;b;i;s'i":"1":":":':";'::':":";":E
: : [ Add/Remove bodies || Receiving bodies || Associations :
; | Tepie |
' Pad
g f— ! Pocket
: < Drilingl| __J | Associate Dritngl
:‘ T —
| C [rei]l )

Driling1 #RB1

STUDENT GUIDE
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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
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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
is deactivated (default value), Add or Remove
Boolean operations will be created when a
Tooling Component is instantiated

If the option Assemble instead of
Add/Remove is active (recommended), an
Assemble Boolean operation will be created
when a Tooling Component is instantiated.
The polarity of the Component Body will
therefore determine if material is added or
removed.

| 4T Options
E 7~ BN General
I

-m Display

'|EE Compatibility

-'f Parameters and Measure
LR Devices and Virtual Reality

I
[ r.!nfrastructure

W

Mechanical Design
-6® Assembly Design
-';{' Sketcher

~ —i Mold Tooling Design
-@Drafting

The Distributed Drilling Component function works only if the
Add/Remove option is active instead of the Assemble one.

Catalogs | Add/Remove | Component ] Miscellaneous | Spiit |
Bodies Options

Add/Remove bodies | Receiving bodies I

Associations

DrillHole RBL
TapHole RBZ
Pad
Pocket
Driling1
Drilling2

[ [

AddjRemaove management
4 Assemble instead of Add/Remove

H
hssociatel Dissociahel :
1
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Recommended General Settings (1/2)

w

.

In General / Parameters and Measure / Knowledge,
activate:

@& Parameter Tree View: With value
& Parameter Tree View: With formula

In Infrastructure / Product Structure / Tree
Customization, activate:

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

# Specification Tree Node Name: Constraints

T options Scale | Units | Knowld
General Parameter Tree Yiew —*
W Display 3 with value
ek Compatibility
P# Parameters andMeasure  Parameter names

= o
3 Devices and Virtual Reality (] Surrounded by the symbol ]

Product Structure | Product Yisualization I Reconciliation {(” Tree Customization Y !

LW
{ . F.Infrastructure
‘ - 2] Product Structure Specification Tree Order
L G Material Librar Specification Tree Node Name | Activated |
Y 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

STUDENT GUIDE
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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
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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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