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ISOJET EQUIPEMENTS

s ISOJET has developped solutions for all
iquid resin moulding applications

RTM (flow and pressure controlled,

pressure controlled), infusion , VAP,
_RI ,VARTM....

s Large experience in AEROSPACE
applications and Automotive
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AUTOMOTIVE and ELECTRONIC APPLICATIONS

+ Matériels :

Untés monacomposans cu brompasants (basse pression)
Cofags, encapsuation, injection AIM...

+ Résines ;

Polyuréthanes, épaxydes siicones

* Equipments:

Manocomponents unis or bicomponent unis flow pressur)

+ Appiications :
Adhesive dispense, potting, RIM injection...
* Resins :

Polyursthanss, epoxydes, slicons

AEROSPACE APPLICATIONS

* Matériels :

Unités d'injection ATM. Automatiques e semi automanques
Systémes da transfert de résine

Presses chauffantes preumatiques

Systémes d'acquisition de donnéss

Atebers complets clef en main

+ Résine : époxydes

. ;
RTM injection unsts full automated or partially automated
Resin transfer systam

Preumabic Heated presses

Data acquisition sysfems

Full piant turn key

* Resin : epoxydes

In Few words

Founded 1979
12 persons
2.6 million € TO
65% abroad

Representative agent
SAIMEX Italy
JAPAN is KBK company
GERMANY/SWITZERLAND/
AUSTRIA is WERDER SYSTEM
CHINA is SINO COMPOSITES




What is our EXPERIENCE

s Injection machines for
RTM and INFUSION
technology

s Full automated processes

s Presses and data
recording




Composites

More and more developped

Aerospace (military and civil
planes)

Automotive

And generally transportation




WHY COMPOSITES

New materials = new performances

Weight reduction (density medium 1,7 for
composites and 2,8 for aluminium)

Reduction of costs
Assembly technology

ALL PUSHES THE LIMITS




1975
EH Mirage F1

Composites in military planes DASSAULT

1979
Super Mirage 4000

1978
Prototype Mirage 2000

1978- 1985

BRIl
LV

FALGON OB

AILERRON
JFIBRES DE CARBON:

Depuis 85
Rafale proto & série

1984
Structures
secondaires
Falcon 900
1998
Empennage

Falcon Composite
-




Evolution composites in civil
aircrafts AIRBUS
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COMPOSITE MANUFACTURING




What is liquid Injection moulding

Injecting resin into dry fabrics
Injection needs special moulds
Injection with flow and pressure
Injection assisted by vacuum

RTM (RESIN TRANSFER MOULDING)

(injection in closed moulds with pressure)

VAR /VAP (VACUUM ASSISTED RESIN/PROCESS) or (VACUUM
ASSISTED RTM) VARTM

(injection in closed mould or under membranes with vacuum
help)

INFUSION of resin (covered partially by VARTM or VAR,
diffusion of resin stripes in fabrics...)




RTM TECHNOLOGY

INJECTION WITH FLOW and PRESSURE
CONTROL

INJECTION WITH PRESSURE CONTROL
Injection High volumes from 1 to 500 kg

Injection of RTM6 or other resins (CYTEC,
HUNTSMANN

Injection 2 components resins in RTM
technology

Moulds are High cost




WHY RTM Process

= FLOW AND/OR PRESSURE CONTROL
APPROACH

. Control of the injected flow and/or pressure
. Positive pressure (up to 30 bars)

. Possible interfaces with simulation softwares
(RTMFLOT, PAM, POLYWORKS)

. High pressure possible (up to 30 bars or more).




RTM principle schema

Resin Transfer Moulding (RTM) Vacuum Pump

Pressure Pot / Pressure
Pum

Resin Trap

Reinforcement Material

Matched Mould

» Matched tool process
» Oven or self-heated tooling
» Liquid resin process

Soptenbar 2005




Injection In pressure control

|sob S

Pressure on pot (in

all case >\Oz

ProCess

/

Flow curve Pressure in

/ part mould

\

High flow in mould = more dry spots
possible




Injection in FLOW and Pressure
control process

., Regulation switch from flow to pressure control _
: Flow set point
Pressure maximum \'

expected in mould

/

Pressure in
part mould

|

Constant flow during filling in mould =
reduction of possible dry spots




Machines principles
Pressure pot

Pressure max 10 bars

Vacuum 1 mbars Resin 1 component in

the pot

Tank with possible
heating and degassing
+ weight measurement

\V/ V
A

3

Vacuum pump
and resin trap




Pressure pot machine

ISOb EPUIPEMENTS

SIDUPSSITEINT P TEN DEE FEIRNES O DWTREO

UNITE DINJUECTION RTM

Injection POT T —

(e )
’ Posmtette de pACtIge Par sutiTiaste of PO Injectan jemsiion et Oe Gete | vele e ' mbae

-from 1 to 75 Liters S ———
Injection volume

e\VVacuum up to 2 mbars
epressure up to 10 bars
eHeating/stirring

PC logging

«Full automation
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Injecting 2 component resin with an
Injection pot

Pressure max 10 bars

Vacuum 1 mbars

A\

Resin 1 component in
the pot

Tank with possible heating and
degassing + weight
measurement

\V \V
AN

3

Vacuum pump
2COMP and resin trap
Metering unit




High volume injection

Pressure max 10 bars

Vacuum 1 mbars Resin 1 component in

the pot

Tank with
possible heating
and degassing

vV
A

3

Vacuum pump
and resin trap




Double RTM Tank

Double 50 liters
capacity tanks

RTM or Infusion
Process

Full automated

AIRBUS nantes (8
machines)

2003/2006

ISO@ EPUIPEMENTS

EQUIPEMENT POUR L'APPLICATION DES RESINES DE SYNTHESE
IPM 3 oF T

UNITE INJECTION / INFUSION RTM RIRBUS

’ Unité d'injection de résine monocompaosante. Injection RTM ou Infusion. Machine automatique pilotée

par automate et/ou PC. Capacité 1 ou 2 fois 45 kg de résine. Vide maxi = 1 mbar. Pression maxi = 10 bars.

Resin monocomponent injection unit. RTM or Infusion p Automatic unit managed by PLC
with/without PC. Capacity of 1 or 2 times 45 kg of resin. Ma cum = 1 mbar. Max ure = 10 bars,

Oydle automatique dIrgecian
Auamaicinjecion apde

Amncire do commanda
aaC araman nibgd
PLC conal box

Débit o pressicn
otk

Flow and preesurs
cortroled

Quesdo70L por 45kg
G0 ieine. Pression jusau’d
10 bers

ks 70 Lfor 25 Kgreein

ressure up o 10 bars 4 3 Platef amme mobile
— o Metit pafrm

Cette présentation du matariel peut atre adaptée a la demande du cllent.
This presentation of the aquipment can be adapted to customer spacification.
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www.isojet.com = Email : hphiblot@wanadoo.fr / contact@isojet.com




Direct injection RTM resin 2
components

Pressure Mould

control * - o
A - A

Resin tanks 3

Vacuum
pump and

resin trap
3 3 Metering unit
(gear pumps )




RTM full automated 2 components

Automotive production

PLC
ESINES BICOMPOSANT

FI OW m et e r fo r 2K RTM INJECTION SYSTEM

Infection RTM & basse pression max 15 bars.
Distribution continue ou séquentielie du produit mélangé et chauffé

= Gestion électronicque du rapport de pression. Connection possible a un PC.
CO I I I I l u O u S CO I l ro RTM injection max 15 b:

Continuous Nt pense of mixed and b materials.
Electronic manag ossible c ction to a computer.

Full heated | L T
machinel20°C

s proseunsbes
o chausien
Pressure Snks
Wi heeting

Plate-fomme motik

_ Mctila plitiorm
Cagtar Oo riveau _—

Lol meresor

Bampo & engranages
" o olbtrmd res
\ Geer purmps and flow moters

Cette présentation du matériel peut étre adaptée a la demande du clent.
This presentation of the aquipment can be adapted to customer spacification.
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Injection Piston (flow and pressure
controlled)

Motor
(control
flow)

Piston
and seals

Resin to be
Injected

mould Vacuum pump
and resin trap

\VA
A

Pressure control ﬁ




Flow and pressure controlled
technology with injection pistons

SLLDESOTRNT O UAMILILOSTION OS5 ISOSTAS 08 WNTESES

RTM INJECTION FLOW AND PRESSURE CONTROL

Irguction RTM sn 0841 ol prossion contritbs. Capmets du panten du 1 330 | Prossion 28 bars maxt
‘ Tomparators 20 3 129°C. Dbt de v & 2900 o2 / min. Vide 1 mbar,
TR T T w———— 1 - e

This technology developped since
1999 based on piston system with
flow and pressure controlled
application

Capacity up to 30 | pistons
Flow from 10 to 2000 CC/min

Pressure up to 30 bars

Software for data acquistion




Injection piston new generation

This technology developped since
1999 based on piston system with

flow and pressure controlled
application

PISTON INJECTEUR /| INJECTION PISTON
FLOW AND PRESSURE CONTROLLED

Capacity up to 30 | pistons
Flow from 10 to 2000 CC/min
Pressure up to 30 bars

Software for data acquistion

TAC de Cordges - 14, hofirvand ds Mtion: - 09960 (DRBAS - FRANCT « T -3 O TDET AR BEARENNH
www baletoon o Dol bt @ wesadea iy / aay




RTM flow /pressure controlled
direct pumping

Motor

Pum
P Pressure control
Vacuum pump

and resin trap

@

W

Heated platen




Continuous Injection application

flow and pressure controlled

ISOB EPUIPEMENTS

EQUIPEMENT POUR L'APPLICATION DES RESINES DE SYNTHESE

EQUIPMENT FOR DISFPENSE OF THER TTING RESINS

INUECTION RTM DEBIT/PRESSION CONTROLES r
High Quallty transfe
Pression jusqu'a 25 bars. Température jusqu'a 175°C. pump (lnc'udlng sevar

Injection pump resin mono composant. Flow and pressure controlled. Flow from 10 to 500 cc / min.

Pompe d'injection résine mono P Débit ot p i olée. Débit de 10 a 500 cc / min.
‘ Pressure up to 25 bars. Temperature up to 175°C.

duty applications)

Panpa infecowr
ot per n afamate
do commands

-] Infocton gur pump
mereged by PLC

Panpes & cgege
00 Gapter do ool
dopressin e igne
Ger punp with artng
presre ool

Pratecn) chiri

sehon caraner Ponpe d uds o

Plakn Geignd Fdge drodng
o spechicaton \bawrn pumg
andreen o

Cette présentation du matériel peut stre adaptée a la demands du cllent.
This presentation of the aquipment can be adapted to customer specification.
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|sobmm RTM Parts in A380




Airbus A 380 central wing box




Example in DASSAULT Plane

RTM part




RTM parts produced for FALCON




Vertical Stabilizer F7X falcon

TR OO

70 AV ) b s




Landing gear trap (falcon )




PARTS REALISED MORE AND MORE COMPLEX
and SOPHISTICATED

Developments of wing
parts




Raytheon premier

13 different parts

Highlights include
co-cured titanium or
titanium/carbon lugs

for the spoilers

Integrated co-cured
counter-weights in

the ailerons.

1 Piece RTM inboard
and outboard flaps.




FLAP CRJ
Bombardier




High structural parts

Landing Gear parts for 787 aircraft

(AIRCELLE LE HAVRE SAFRAN GROUP)




Section fuselage TANGO 2003




= Falcon 7X moulding vertical stabilizer




Industrialization major target

s Partner ship with key
iIndustrialization specailists

.

RTM PLANT developped by TECHNIMODUL ENGINEERING (France)




General management of production
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2 RESIN INFUSION

s [njection under vacuum (low
pressure process)

= High quantity resin injection
x Simplified mould




WHY Infusion ?

\ery low pressure injection
eCost of mould
eAdapted to large size parts

e|_ess sophistication iIn machinery and process




Principle Vacuum infusion

Vacuum Pump

Vacuum Infusion (Vi)

Resin Reservoir

Resin Trap

Resin Distribution Fabric
Vacuum Bag

T,
G

Rigid Tool— | 7 /

Reinforcement Material

» Single sided tooling
» Oven heating (ie: out-of-autoclave)
» Liquid resin process

Seoplembar 2008




A different approach VAP process
(pattented eads military)

s No resin exhaust ,
volume need to be
calibrated




Resin Infusion

= In this approach films of resin positionned in
the mould

Resin Film Infusion (RFI)

Vacuum Pump
Autoclave :O
/ Oven

Vacuum Bag
Reinforcement Material

/ Resin Film / Liquid Resin
Rigid Tool

» Single sided tooling

» Autoclave & Oven heating
(ie: out-of-autoclave)

» Resin film (B-Stage)




Typical Injection process

Flow curve

/

O = atmosphernc

pressure (10Q0
mbars)

Time

mbars

High flow in mould = more dry spots
possible

1to 5 _ /
Vacuum level on

mould outlet

Pressure in
part mould




Principle infusion process

Pressure in
operation =
atmospheric
pressure

Resin 1 component in
the pot

Tank with possible
heating and degassing
+ weight measurement

Sometimes combined with
AUTOCLAVE

Vacuum pump
and resin trap




INFUSION pot machine (versatile
INFUSION/RTM)

SDIEUITENT FOUR L RPPLICRT IS

|njecti()n POT UNITE DINJECTION RTM

Cuwe Crgection FITM. Syuttme o Copecité s 1 4 48 Bres de rbume Prassen mani 10 hare
| Posuddte de plotage par A ate of PO Ipectan jess sion ot Ds S8 | Wie Fumi) Y misa

e« OCH FURNES DR BWWTWAES

-from 1 to 75 Liters S
Injection volume

e\VVacuum up to 2 mbars
epressure up to 10 bars
eHeating/stirring

PC logging

«Full automation

TAC des Corbiges - 14, henbewand ds Mations - E9960 (ORBS - FRANGE o T IOA BRI AR - S DA RE DD
wwn bajetoom o Dol : Mpbibiot Gumaden bt / coatact @ ajetoon




High volume = solution Injection
and filling in the same time

Resin 1 component in
the pot (atmospheric

\Vi
A pressure )

Tank with possible heating and

degassing + weight

measurement Vacuum pump
and resin trap

\Vi V
A

3 , 2COMP Metering unit fills
during pot injection




High volume injection solution
double pot

Resin 1 component in
the pot (atmospheric
pressure)

Vacuum 1 mbars

|
Tank with possible

heating and degassing
weight control

vV
A

3

Vacuum pump
and resin trap




High volume infusion with Double
ank

Double 50 liters
capacity tanks

RTM or Infusion
Process

Full automated

AIRBUS nantes (8
machines)

2003/2006

QUIPEMENT POUR L'APPLICATION DES RESINES DE SYNTHESE
IPMENT FOR D SE OF THE

UNITE INJECTION / INFUSION RTM RIRBUS

Unité d'injection de résine monocompaosante. Injection RTM ou Infusion. Machine automatique pilotée
par automate et/ou PC. Capacité 1 ou 2 fois 45 kg de résine. Vide maxi = 1 mbar. Pression maxi = 10 bars.
Resin monocomponent injection unit. RTM or Infusion pr utomatic unit managed by PLC
with/without PC. Capacity of 1 or 2 times 45 kg of resin. Max vaccum = 1 mbar. Max pressure = 10 bars,

Oydle automatique dIrgecian
Auamaicinjecion apde

Amncire do cammands
o anomae nbgd

Aurnplissage per
epraon sous ide
Aling by vaoum

Débit o pressicn
otk

Flow and preesurs
cortroled

o riein. Pression jusqu'a
10 bars

ks 70 Lfor 25 Kgreein

ressure up o 10 bars 4 3 Platef amme mobile
— o Metit pafrm
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This presentation of the aquipment can be adapted to customer spacification.
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Var RTM = injection with no outlet
port

Pressure in
operation =
atmospheric
pressure

Resin 1 component in

the pot

Control injection weight by
weight scale or on line flow
meter (need to be cleaned
after injection)

Sometimes combined with
AUTOCLAVE

Tank with possible
heating and degassing
+ weight measurement

Vacuum pump
and resin trap




VAP Unit Full automated

UNITE DINFUSION SOUS VIDE / VAR RTM INJECTION

Unité automatique d'injection de résine sous vide
technologie d'infusion de résine, VAR RTM, Injection sous assistance vide.

Vacuum d injection automatic unit.
VAR RTM.

Systlena de chargerart réeno

Cuvanbdng
Aeein wrk

Débirnémo do onrdeen
ligna pourl Irectan

\ Orting Sowmeters

Cette présentation du matériel peut étre adaptée a la demande du clent.
This presentation of the aquipment can be adapted to customer spacification.

TAC des Corbdges - 14, boulevard des Nations - 69960 (ORBAS - FRANCE = T, +33 (0)478 67 14 14 - Fax +33 (0)4 78 671313
www.isojet.com = Email : hphiblot@wanadoo.fr / contact@isojet.com




Bulkhead (Fubacomp )developements
008

H,PML X il

¥ sl







High volume

Infusion of 400 |
RTM6(HEXCEL)

One shot

Booster
demonstrator

MAN technology
2004

Iqmgon

"o FLAITFO
Applications

New composite booster
case demonstrator

Integration of dome and skirt
e new design inchodes & chowed




VAP Injection/infusion

NEWS WORLDWIDE - PROCESS

EADS Military Aircraft introduces
convincing new concepts in CFRP design

Eurcfighter, Airbus ALDOM, A380 and A350 - never have so many new European
aircraft programmes been launched in immediate succession. These programmes
also represent pioneering developments in design and production. Not only is EADS
Military Aircraft a major partner in all these programmes, it significantly shapes
them with new design concepts.

n20 Oclotber-Noverber 2005

Full automated
machine

Large volume
injection (up to

100 kg for RTM6)
Data recording




Cargo door A400 M




Wind blades

Lot of cases in
infusion up to 2000
KG injected resin




CONCLUSIONS

= High rate of developement in liquid
moulding

= More and more large and
sophisticated parts

= More and more sophisticated
processes




Sources

Dassault aviation presentation Sampe
France Nov 2005

Setec conferences germany 09/08

HIGH PERFORMANCE composites
magazine

AIR et COSMOS

AIRBUS NEWS

Radius Engineering

Technimodul engineering company




