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AERO CONSULTANTS AG

The Company ...

More than 30 years experience
Head office Switzerland, Zurich area
Subsidiary in UK

Composite applications for aerospace
and other high tech sectors

Complete packages of products,
services and equipment

Technical support

Standard and cold storage stock
Licensed Henkel distributor

1SO 9001:2008 / EN 9120:2005
ASD-EASE



AERO CONSULTANTS AG

... for Aerospace Composites
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Aqua — Mandrel Production

= The Products

= Process Description

= Mechanical Properties

= Reasons for Mandrel Production
= Mandrel Production general

= RTM Applications

= Fastcore

= Omega Stringers

= Rapidcore
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The Products

AQUACORE™
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AERO CONSULTANTS AG

The Products

AQUAPOUR™ | AQUAFILLY
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AERO CONSULTANTS AG

Mandrel Process

#1 MIX AQUAPOUR™ #2 POUR #3 CURE #4 DRY MANDREL #5 SPRAY
POWDER AND AQUAPQUR™ 30-860 IN CONVECTION WITH
i !WATER INTO MOLD MINUTES OVEN AQUASEAL™

L 4

#5 COMPOSITE s #7 CURE COMPOSITE #8 WASH OUT MANDREL #9 FINISHED PART
Lav-UP gl (UP TO 380° F) IN TAP WATER
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AERO CONSULTANTS AG

— Thermal and mechanical Properties

= Ceramic based, high temperature,
light-weight, water soluble mandrel material

= Properties
= For autoclave 195°C, 8.5bar and RTM
= Low density 0.54 g/cm?3
= Low CTE 4.68 x 10° K1
= Compressive Strength 48 bar / 4.83 MPa
= Flexural Strength 44 bar / 4.41 MPa

= Benefits
= Fast and easy wash out by tap water
= Easy handling and disposal
= Environmentally friendly, no special disposal
= Machinable

Mandrel Production Presentation 20101109 8 © 2010 Aero Consultants AG, LA



AERO CONSULTANTS AG

Common Problems

= Reasons for our Mandrel Production




AERO CONSULTANTS AG

Common Problems

=» Reasons for our Mandrel Production
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AERO CONSULTANTS AG

Common Problems

=» Reasons for our Mandrel Production
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AERO CONSULTANTS AG

Mandrel Production general
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AERO CONSULTANTS AG

Mandrel Production general

= |IGES
= STEP
= CATIAV4/V5



AERO CONSULTANTS AG

Mandrel Productlon general

Part of the Production Area
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Mandrel Production general

Hydraulic Press
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Mandrel Production general

Convection Oven

&

Conveyor Microwave Oven
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RTM Door Hinge Application

[T T e L

From Aluminium Casting Construction
=» To RTM Design with Foam Mandrel
= To hollow RTM Design
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AERO CONSULTANTS AG

RTM Door Hinge Application
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Ultimate Load Test
Foam Hinge vs Coreless Hinge
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AERO CONSULTANTS AG

RTM Door Hinge Application

__________

= Mg s FEXS

Steel Tools

Mandrel Storage
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AERO CONSULTANTS AG

RTM Door Hinge Application

Storage and Exchange Transport Box
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RTM Door Hinge Application

Semi-automated Washout Station

| v i
Hinge Arm assembled at
Aircraft Door
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AERO CONSULTANTS AG

FIBRE RTM Landing Flap

Demonstrator Part RTM 180°C, Length 1500mm



AERO CONSULTANTS AG

Fastcore - The Next Generation

= High Green Strength

= Fast turn around of molds
= Low labor cost

= Consistent Quality

= Holds close tolerances

= Lightweight

= For autoclave 195°C, 8.5bar and RTM
= [Fast washout

= Nontoxic and odorless

= Environmental friendly

= Automated Process



AERO CONSULTANTS AG

Fastcore - The Next Generation

From CAD file to the finished part with our ready to use mandrels




AERO CONSULTANTS AG

Fastcore - The Next Generation

Mandrels to fabricate hollow, seamless, one part composite structures

Our unique water soluble mandrel tooling material is suitable for serial or mass production of several thousand mandrels per

month.

Unlike conventional mandrel materials, which must be tediously removed from composite lay-ups, our mandrels are readily
soluble in tap water and easily washed away from the finish part without damaging the finish composite structure.

Our mandrels can be produced in almost any shape you can imagine.

Water-soluble mandrels save customers time and labor and allow them to utilize free production space for composite part
fabrication rather than mandrel fabrication.

Benefits

* Washes away with tap water
+ Mo special disposal procedure
+ Montoxic and odorless
+ Mo damage to composite part
+ Less expensive in serial
production than plaster
or eutectic salt mandrels
+ Strong and lightweight
+ Stable in autoclave conditions

Mandrel Production Presentation 20101109

Applications

+ Air- | Cable ducts for Aerospace

* High pressure tanks

« Hat stiffener sections for aircrafts
* Flap support faring

* Manifold intakes

* Motorcycle wheels

+ Automotive parts

* Honeycomb stabilization

« Any hollow structural component

25

Contact for Pricing, Inquiries and Orders

Aero Consultants AG

PO Box 35

Grabenstrasse 8

CH-86806 Nanikon/Switzerland
Tel: +41 (0) 44 905 28 00

Fax: +41 (0) 44 941 31 37

E-Mail: info@aero-consultants.ch
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AERO CONSULTANTS AG

Fastcore Mandrel Production

Airduct Tools for automated Process
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Fastcore Mandrel Production

Airduct Mandrels
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Fastcore Mandrel Production

Airduct Mandrels
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Fastcore Mandrel Production

ECS Airduct for Bombardier CRJ200

Interior Airduct Mandrels
Boeing 787 — AIM Aviation
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Fastcore Mandrel Production

Airducts ( 'Fr'—'
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Fastcore Mandrel Production

Different Airducts Ny rrsa

MISSILE SYSTEMS
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Fastcore Mandrel Production

Boeing Flap-Support-Faring
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Fastcore Mandrel Production

Automotive Maintenance Door

= Dimension 600x690mm (24" x 27")
= Volume 8.0 litre
= OEM in Germany
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Fastcore Mandrel Production

Automotive Maintenance Door

= Lay-up of the
SMC material

= Temperature
140°C / 284°F

= Pressure
40bar / 580psi

= Cycle time each
part 8 — 11min
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AERO CONSULTANTS AG

Fastcore Mandrel Production

Automotive Maintenance Door

= SMC Part

= Very accurate in wall
thickness

= Weight reduction 51%
(16.5kg => 8.0kQ)

= Better acoustic
insulation
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AERO CONSULTANTS AG

Aerospace Adqua Projects

= First all-composite
aircraft doors using a
single-phase
polymerization process
by Eurocopter Germany
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Omega Stringer Projects

| Y a=23T1=C

Vacuum Infusion at 180°C
Test Panel Length 3000mm
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AERO CONSULTANTS AG

Omega Stringer Projects

= Aquacore 1024
Mandrel length 5.0m

= Prepreg application at
180°C and 7bar
of pressure

= For a perfect surface
the mandrel was
sealed with Airtech
Teflease MG2
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Omega Stringer Projects

Mandrel Length 7000mm




AERO CONSULTANTS AG

y 4,:;;\\\}
B2
_,@’
£

= From CAD File to the finished
Mandrel

= Fast Delivery, without Tool
Costs
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Rapidcore Technology

= Ceramic based, high temperature,
water soluble Rapid Prototyping material

= Material Properties
= For autoclave 180°C at 6 bar
= Density approx 1.0 g/cm?3
= CTE6.5-7.0x 10°K-1
= Compressive Strength 30 bar / 3.0 MPa
= Current Tolerance +/- 0.75 mm with sealing

= Benefits
= Fast and easy wash out by tap water
= Easy handling and disposal
= Environmentally friendly, no special disposal
= Fast delivery, no tool cost
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Rapidcore Technology

Harrier ECS Duct, small Scale Embraer ECS Duct, small Scale
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Rapidcore Technology

Mandrel Samples
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Rapidcore Technology

CAD File = Mandrel = Part
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Agua Mandrel Technology

When — What?

Rapidcore Mandrels — Size Limitation
= No Tools needed

= Max. Size without bonding
600 x 500 x 400 mm

= Prototypes or small series

Fastcore Mandrels — Tool needed
= Tools are necessary
= No size limitation at the moment
= Serial Production Material
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AERO CONSULTANTS AG

Aero Consultants

Your Partner In the Aerospace
Composites Industry

Aero Consultants AG

P.O.Box 35

Grabenstrasse 8

CH-8606 Naenikon / Switzerland
T +41 44 905 28 00

F +41 44 941 31 37
info@aero-consultants.ch
www.aero-consultants.ch
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