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e Who i1s PPE?

« RTM PROCESS 2, the software for
process selection

—Presentation
—Study of an application case
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WHO |S PPE ?
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PPE in few words:
- creation 1989

- International technology transfer center specialize
In long fibers reinforced composites with
thermosetting and thermoplastic resin.
Processes specialization:

RTM, infusion and compression

- 1SO 9001 certified since 1997
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PPE can assist you in all your composite projects

*Design
*Process selection and injection simulation
*Material definition & characterization

*Tool design

*Prototype manufacturing & small productions
*Technology transfer & implementation on site
*Non Destructive Testings
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The PPE has performed around 500
technological transfers all around the world
In the past 15 years In aeronautics,
transportation, yacht building,
construction, ...
So, using this experience at the service of
composites end users, PPE has developed
RTM Process 2 .

SR |

RTM Process 2 the ultimate tool to assist you In
the process selection, ... and more.
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RTM PROCESS 2, t
for process selectio
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Functions:
 Mechanical pr

— Sandwich
— monolithic

 Permeability / Simulation

e Process selection :
project defi

e Mould structure

o Cost of a part

 Material data base Y
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Mechanical properties structure definition
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Walking path:

Span 700mm
Central load 250kg (3 peoples)
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F [total force in N]

2 500,00

d 23,5000
[ 20,0000

- 700000

Skin matenal Complex 1200 g/m2 a Core maternial Polyurethane foam 80 Kg/mé
weight CaCo3 part Safety factor

Fue Q

Type of stress 2 single supports - concentrated load

Skin matenal

Weight CaCo3 part
Frvc

Type of stress

F [total force in M)

Complex 1200 g/m2 ! Core material

Safety factor

2 zingle supports - concentrated load

Balsa 100 kg/mé

Total load [in M)
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using part de
-dimensions,
-resin,

-reinforcement
-Injection parameters (
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A

1000
Monolithic area : 3,5mm complex / 1200gsm

Sandwich area : 2 x 3,5mm / complex 1200gsm

_ | 250 monolithie’area 4

750 sandwich area

Polpestes [100 100,
Length fmm) | Thickness (mm]} Heinforcement Fye . Kx
1 250,00 3.0000 | Complex 1200 g/m2 25 1. 200e-09 _
2 2 00,00 ¢ 0000 |Complex 1200 g/m2 30850010 <
3 265000 3.0000 |El:ll‘1:km 1200 g/m2 2901 20009 <
13
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Peripheral injection,
from OUTSIDE to INSIDE

Ingection shralegy Yolume lo be imjectiadil]

Flow rate: [1/f'mm)

Max pressure |bar)

Injechion Lime

Max. pressure

ABMACO November 10th, 2008 - Sao Paolo, Brazil 14




h " New tool for process selection — JP CAUCHOIS (PPE-Fr  ance)

Central injection

Injection straledqy Volume o be injected(l)

o : = : : :
P i . Flow rate [1/min)

Cooreztart flea Twvith Felas) Ing. diameter S yont [imm) Q000

Injection lime 071:39:39 Injection time 11:39:38 Imjection time 'Iﬁ;“.EB; Irijection lima

Max. pieisue May. prestsule Max. pressuie 0,30 Max. prestue
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igible due to part size
|

< remforcement yolume 25 [0

Pait surface |o?) -

Monolithic thicknesz [mm] 000

S5tamped [mm) m
Part structure ;

Mould inteinal pressuie [bar)

Total guanhty of parts to realize /8h

Tolal quantity of paits lo realize

Dimenszonal tolerance thickress [+mim)

Shape complexity

Appearance 2 sides mould appearance » it | 1pIeX|ty'

With 2 aspect side => recommended process Light RTM
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Same criterie

% meinforcement volume 25,00

Part sunface [m®) A0 00
Monolithic thicknessz [mm) 0000
Stamped [mm) mi Fﬁ“
Part structure iwed
Mould inteinal prefzuie [bas)

Total quanhty of parts to realze /Bh

Tolsl quantity of parts lo réalize

Dimenzional tolerance thickniess [mm])

Shape complesxity

Appeaiance

Recommended process: Infusion
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Parts numbes
Sulace(m?®)
FPernmetei [m)
Thicknesz [mm)
Fyeo

Eare volume (I}

Filles (%}

Qualt.labour cozl [#h]

1. Dwect labour cost {/h)

Shift

U Ini. time + polym{min)

Intection hmefmin]

Reinforcement typs [¢

Labour cost
Matenial cost

Tool cost
Equipment cozl
Post operation cozt

Conditioning cost

Theim. tegul. cosl

Oyen cost

Piess cosl

Handling matenal cost

Labour cost
Mateiial coslt

Tool cost
Equipment cost
Posl operation cost

Conditioning cost

. I'ool cost
Resin coal

=y Tool lype
Filler cast robins

Specilic equipmiant
Remlorcement cost
Caie cost
Others cost Infusion
Post cunng [min)

Packaging [fu] Sealant cost [/m]

Total cost/pait

Manufaciure time/pail

Global cost

Gliabal manufacture time

Peel ply cost [/nd] -m
T

D amping [Nb ol parts]
Moulding tempeiature [*C)

Dumping [Nb of paits)

Releaze agent cosl ‘?’k]w

Labow cost
Maternial cost
Tool:cost
Equipment cost
Post operation cost

Conditioning cost

([T Tool weight [kg)

Dizlnbution media cost l.iirr‘lm Vacuum bag cost [an’]mﬁ

Total cost/pal

Manufactuie time/part

Global cost

Global manulacture time

EColnptessancosl Bestocking tool {min)

Mixer cost W axinig time. [min)
Hainfor. preparation {min]

Stripping [min]

Finishing [min]

Total cost/pail

Manufacture time/pail

Global cost

Global manulaclure time
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Waorking space insl. [min]

Pesiodicity [Nbr]
| Heinfor. lay up {min]
Trimmmn [min]

Post opetation [min)

Labour cost
Material cost

Tool cost
Equipment cost
Post operation cosl

Conditioning cost

Tool preparation [min)

n Gel coatage [min)

Hesin preparation (min]
Part conliol [min]

Conditioning [min]

Total cost/part

Manufacture lime/pait

Global cost

Global manulacture ime
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Tool cosl 30 00 Damping [Mb of pasts] T ool weight [kal
Tool'type osite Moulding lemperature [*C) .

L e tTol ] i = y
Specific equipment Bummping (Nb of paite) w

Heleaze agent cost [/ki

Iflision

Feel ply cosl [fmH L 1.0 Bistnbution media cost [fim) L Yacuum bag cosl [/m? ]mﬁ

Sealant cost [/m]

Labour casl B73.23 Tolal costipail
Matenal cost Manufacture time/pait
Toaol cosl

Equipmen! ciosl 25,80 talohal eost

Post operabion cost i 13.33 Global manutacture ime

Eondilioning coxt
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RTM Process Is availab
ABMACO booth at FEIPLAR.

Acteurs composites

un nouvel outil indispensable pour I'étude de vos projets

Composites actors
An essential new tool for your projects study
. =l
ZIs
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UPDATE YOUR AGENDA:

International Symposium RTM 2009
February 4 " and 5t 2009

St AVOLD, FRANCE

With M. Jos e A.F. MARTINS from MARCOPOLO Group, BR
as Honorary Chairman

» Technical conferences
» Industrial success stories
»Workshop with live demonstrations
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Jean-Pierre CAUCHOIS
Technical Director

PPE, St-Avold France
Ipc@ppe.asso.fr
WWW.ppe.asso.fr
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