lSO b EQUIPEMENTS

ISOJET SOLUTIONS
INJECTION & INFUSION
RESIN 1K / RESIN 2K AEROSPACE

ISOJET, SPECIALIZED in METERING, MIXING and INJECTION MACHINES



ISOJET EQUIPEMENTS |sop —

+ 432 aerospace Machines sold including more than 98 pistons, 150 tanks and 120 DPE machine.
 Large experience with 1K or 2K resin
* Various possible ways to operate the resin injection / mixing
* Isojet Machines for one-component resin systems :
» Preparation tank / batch unit for injection & infusion (1 K and Premixed 2K )
» Injection piston (1K and premixed 2K)
Tank or piston = Mixing of parts A and B can be done in situ but metering is manual.
* units two-component resin systems

» “Bl COMPONENT BATCH MIXING RTM UNIT” : sequential pumping of components and
simultaneous mixing / degassing. Adapted for resin with not too short pot life once mixed.

» “BI COMPONENT CONTINOUS MIXING RTM UNIT” DPE : continuous pumping of
components and continuous mixing. Adapted for resin with short / long pot life once mixed
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Aeronautics References and quality partners 'Sobmm

Business in Aeronautic = 53,75 % of our activities : 28 countries on 150 customers.

Our equipments for 1K or 2K are referenced to process :

> HEXCEL resins : HexFLow® RTM 6, HexFLow® RTM230ST, HexFLow® RTM
250ST, HexFLow® RTM 6-2, HiFLow® HF610 FS - HiFLow® 1078-1

> SOLVAY CYTEC resins : PRISM EP 2400, PRISM EP 2410 and PR 520
> HEXION : EPIKOTE®

Preparation tank / batch for infusion &RTM - Injection Piston - DPE INDUS - High Viscosity machine
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Aeronautics References and quality partners
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ISO b EQUIPEMENTS

1. High performance
Unit - 1K



ISO b EQUIPEMENTS

1.1 Injection Piston 1K
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Injection Piston : SQRTM / RTM /HT RTM .sopmm

2022

Application Inject parts in RTM
Flow 15 - 2500 (cc/min) £ 1
Pressure 0->30bart0.1

Piston capacity

3/5/10/15 L

Temperature 170°C standard +/- 5°C
300°C optional

Degassing Option

Vacuum 0,5 mbars

PLC Control

19" touchscreen (Softwares Schneider)

PLC connected to a PC

Supply

230 Volts - 50 HZ - 16A
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Production & Control Screens Piston 1] 7 e—
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Specific tools for Injection piston- HT RTM Piston 1] J—

HT RTM Piston —T°C 300°C

. _ (310°C for regulation of heating elements)
Mixing in piston solutions Included 1 heated cap for the 310°C mode
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Complex and structural parts made with piston. 'Sobmm

Applications:

v’ Composite blades

v' RTM Landing Gear parts for 787 aircraft

v’ Part cargo doors

v’ Parts RTM : propellers A400 M or Avic planes

Photo: Isojet / Composite
world
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ISO b EQUIPEMENTS

1.2 Preparation tank
for infusion & RTM injection



Preparation tank for infusion & RTM injection no@mm

Application RTM& Infused parts from a drum
Pressure max 10 bars on the tank
Tank capacities Process capacities : 3L-70 L
Temperature 150°C +/- 5°C

(special design can be 300°C)
Scale Précision : +/- 10gr
Vacuum pump 250r40 m3/H
Vacuum 5 mbars or 1 mbars
Control & Exothermic control
security Cleaning very simple

Evacuation and gas collection
Supply 400 or 230 Volts

- 50HZ - 16A
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Productlon & Control Screens 1] 7 p—

Direct filling
(upto70L)

HEATING

Version with
inner pails
(5to30L
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Pressure

Vacuum bag

Distribution

media :
Resin arrival ——

vent
Preforms

Mold
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Infusion process — Technology : out of autoclave ..... sofla)----

According the size of the composite part you want to manufacture, we can proposed
you tailor-made machines : with 1 tank , with 2 tanks or with 4 tanks .......
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Combination with preparation tank for high volumes |sopmws

3 units for 12 tank infusion Parts MC21 (russia) with an Oven of 22 m
supply by one of our partner SAT - Target = high volume injection up to 600 L

Photo: Isojet /Aerocomposit
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Some Composite parts made with injection tank |sobmmm
Helicopter seat of Bell B525 Flap ATR 72 : AIRBUS

Photo: Isojet / Airbus/ NLR /
MTORRES/ composite world
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ISO b EQUIPEMENTS

2.
Machines 2K
Part A + PART B
Low cure or fast cure



ISO b EQUIPEMENTS

2.1 “2K BATCH
MIXING RTM UNIT”
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2K Batch mixing RTM unit

2022

ISO b EQUIPEMENTS

Application Dosing and Manufacture Resin batchs of
2K resin (part A + part B)

Cycles Manual / Automatic

Pressure max 10 Bars on tank

Tank Heated up to 140°C

Tank capacity 50L/751

Temperature 140°C +/- 5°C

Mix Weight mini 15kg and maximum 75 kg

scale Accuracy : +/- 10gr

Vacuum pump 40 m3/H

Vacuum 5 mbars

Supply 400 Volts - 50 HZ - 16A
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2K Batch mixing RTM unit

Strirring

|sob S
Max speed 366 rpm

PLC Control

PLC connected to a PC
19" touchscreen (Softwares Schneider)

Dosing
control

Accurate dosing part A and part B in 2 steps -
Recalculation according weight of part A
Heating separate of each part

Temperatur
control

All controlled part A and part B - Box and tank/ No
cold points (solid resin or hardener )

Sécurity
control

Temperature Sensor on central heating
Temperature Sensor on box and on Resin

Exothermic
control

Valve on lid to trigger alarm
=> heating disconnection, opening valve discharge
tank pressure and purge.

Control of mix
Temperature

If temperature of mixed resin >XX° C
=> Alarm message
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2K Batch mixing RTM unit '“’@Wm

Main advantages = the metering of phase is accurate and easy
to operate by sequence of metering

* Weight part A (measured by scale)
* Weight part B (measured by scale )
* Mixing and/ degassing

* Direct injection (RTM or infusion )
* Requires pot life long once mixed

e

.
Ykl
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Page screen: 2K Batch mixing RTM unit )7 —
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2022
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ISO b EQUIPEMENTS

2.2

« 2K CONTINOUS MIXING RTMM
UNIT »
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2K Continous mixing RTM unit 'Sobwm

Application Dosing and injecting part A + part B in closed

mold
Flow 50 gr/ min to 500 gr/min (2K )
Typical can be adjusted
Pressure max 10 bars on each tank

25 bars on pumps
16 bars for injection

Tank A 10/12L (can be enlarged )
Tank B 10/12L (can be enlarged )
Temperature 130°C +/- 5°C
Vacuum pump 20 m3/ H - Possible 25 m3/ H
Vacuum 3 mbars

Supply 400 Volts - 50 HZ - 16A
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2K Continous mixing RTM unit |sobwm

Stirring Max speed 155 rpm

PLC connected to a PC

PLC Control 17" touchscreen (Softwares Schneider)

Line A and B fully heated:

Heating 1°C Tank + pump + flowmeter + hoses

Control . oy :
Heated mixing head with insulation
Temperature control probe on each tank,
Pressure sensor on each pump
: Pressure sensor at the outlet of the static
Safeties

mixer
Exothermic control
Evacuation and gas collection
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Control screen 1] 7 p—
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Heating flowmeter
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. Heating flowmeter

Heating tube F>H Mold temp. 1 Temp. Moule 5
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Heating injection tube Pressure
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» HEATING A » INJECTIC
Temp. resin ok for stirring » Resin » Hardener

Temp. resin ok for degassing Injection flow
Temp. resin ok for injection Ratio
Temp. hardener ok for stiring Remaining time degas. resin Remaining time degas. hard. ;

Temp. hard. ok for degassing [ miected voume
Temp. hard. ok for injection Compaction duration

Heat tube P>H Heat tube P>H

HEATING DEGAC G
Temp. resin ok for stirring » ES‘,IN > H RDENER
Temp. resin ok for degassing Injection flow
Temp. resin ok for injection
Temp. hardener ok for stirring
Temp. Hard. ok for degassing Injected volume
Temp. Hard. ok for injection # AUTHORIZATION RESIN # AUTHORIZATION HARDENER Compaction duration

» INJECTION

Remaining time degas. resin Remaining time degas. Hard. Ratio
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2K UNIT — Short or Long Pot life resins '“’@m&

e Suitable for 2 components resins in Polyurethan, in Epoxy or
in Silicone

* Resin /hardener ratio controlled by volume and flow meter

* Flow rate (cc/min) : 50 to 3000

* Mix ratio : 100/10 to 100/100

* Viscosity resins (mPas) : 10 to 70000

* Tank volume : 7.6L to 200L

e Stirring and degassing . Vacuum up to 5 mbars

* Pressure up to 15 bars

* Heating up to 120°C

* 10" Touchscreen - PLC/PC logging

e Pressure or flow controlled on each component

* Static mixer

2022 Confidential .www.isojet.com - Mail: contact@isojet.com 28



2K UNIT —Short or Long Pot life resins )7 [—
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Laboratory 2K metering thermoplastic reactive ISObwm

2K metering
thermoplastic
reactive (max 170°C)
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Page screen 2K continuous can be combined for 1K 1so

Home

EQUIPEMENTS
Production Tank Trend Home Production 2K Trend
Setpoint heating ‘ START STOP B ¢ y Setpoint heating

[ Infusion

Injection type

Setpoint quantity to inject 0.3500%]

Resin injected - ar
Flow - gr/min

2022

Recipe #

Waiting
Designation AAAAA

2008y
1208

30.0[=1%

Required Flow-rate

Dispensing duration
Injection pressure |

Duration of the compaction

Compaction pressure

Ratio

Injected weight

Amount purged

Measure pressure base

Measure pressure hardener

PAV OFF

Measure pressure injection

Time before Potlife

360

AUTO
Resins
consumption
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EQUIPEMENTS

2 K UNIT — Short or Long Pot life resins 150

Mixing / Injection head
- Heated [ insulated socket

=R ble product inlet insulation
Pressure sersr Amc prosues 21bce DRAFT LAYOUT

- Stafic mixer with metalic pipe

Mator pump group for 2k
injection:

- Flow : from 50 fo S00cc/min
- flowmeter

-heated

1750

1340 approw.

Conirol panel
with 10"
touchscreen

Bose fank:

- Volume capacity J15L

- Pressure : Fbar max

- Pneumatic Stiming

- Low level sensor

- Body and base heated 130°C max
- Body insuloted

- Qulet from bottom

- Temperature probe

Eesin trop Wacuum pump 25m3/h

1300

Hardener tank:
- Volume copacity -15L
- Pressure : Tbar max

- Pneumatic Stiming

- Low level sensor

Voltage : 400V tri-phased + neutral

- Body and base heated 130°C max Désignation: Draft Layout DPE Indus injection 2K Farmat: A3

- Body insulated

- Quilet from bottom Date : 03/02/2022 | Finition:

- Temperature probe 150! P
Echelle: 1:18 Matiére: Matériau <non spécifié>
1.B. N Plan: 20225W Affaire: SOLVAY - WREXHAM

Dy Alfoirest 2022\ SOLVAY-WREXHAM Dpe indushModele 30\implantation base!,
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2 K/1K combination UNIT — Short or Long Pot life resins
And 1 K aerospace resins

Tank
(part A or 1K resin)

And

A+B tank for long
or fast cure resin in
continuous mixing

2022

ISO EQUIPEMENTS

Stainless steel tank:

Heated flowmeter - Tank-cover lift Stainless steel tank:

1700 max.

- Safety valve - Tank-cover lift

- Stirring - Safety valve

- Pneumatic heated valve - Stirring

- Temperature probe - Pneumatic heated valve
- Manometer - Temperature probe

- Inner bucket heater (5L) - Manometer

- Inner bucket heater (5L)

Option for 1K injection/infusion:
- Scale
- heated pinching valve (for silicon tube)

Electric box

1100

Resin trap

200

Mixing heated head

Désignation: Draft layout DPE 1K-2K injection SC Format: A3
Date: 16/02/2022 | Finition:

Control panel 19 Echelle: 1:15 Matiere: Matériau <non spécifié> ISOP T
TB. N° Plan: 20225W22T Affaire:

1\ Affaires\ 2099\S01 VAY-WRFXHAM Dne induis\ Modele 3D\Imnlantation 2 cuves\
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DPE INDUS |sopmm

* Suitable for 2 components resins in
Polyurethan, in Epoxy or in Silicone

* Resin /hardener ratio controlled by volume
and flow meter

* Flow rate (cc/min) : 50 to 3000

* Mix ratio : 100/10 to 100/100

| * Viscosity resins (mPas) : 10 to 70000

| |+ Tankvolume : 7.6L to 200L

e Stirring and degassing . Vacuum up to 5 mbars

* Pressure up to 15 bars

e Heating up to 120°C

~ | 10" Touchscreen - PLC/PC logging
e Pressure or flow controlled on each

" component

* Static mixer
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Page screen DPE indus )7 —

Accueil Production

N° de la recette : m
Désignation : TEST2

Débit demandé : 0.0 mgn‘mn
Durée ; [ sec

Estimation quantite coulee

Mesure pression base

Mesure pression durcisseur
Temps avant potiife : §763 sec
produits
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High VOLUME mixing DPE for wind blade infusion ISObwms

* Metering unit high volumes epoxydes
(up to 1000 1)

* High flow (25/30 kg/ min

* Degassing and temperature controled
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ISO b EQUIPEMENTS

3.SPECIALS MACHINES
Combinations of possibilities
Full automated units (and controls )
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EQUIPEMENTS

Injection piston + preparation tank + Press 150
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EQUIPEMENTS

Open configuration for integration 150

St v DiEexselslnn]

Aarmes || Counes |

Nom de la recette : i
ResessaT: st 1]
Durée cycle SATRestant: 0 min ﬁ

Il
Tool Process .
Control i

" automation
Heating
Control
external
Sensing Lo e, __ Onlineanalysis elements
resin s nthe / Presses
In tool 2 sensors /','// == Oven
- Oil heaters
m:z LI:U T e 3 nmmvl\vlﬂ
tool

|
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