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ACMC - Advanced Composites Centre
COMMERCIAL ACTIVITY

consultancy

product development
process development
testing

e recent clients include ...
Aerolaminates, Marine Projects,
Royal Mail R&D, Smith & Nephew, etc







CONTACT MOULDING
Vacuum Bag...




SHORT COURSES FOR INDUSTRY

Introduction to composite manufacture
design with composite materials
vacuum bagging and autoclave

RTM & RIFT

Int Conf Flow Processes




TEACHING COMPANY SCHEMES

Plastech TT Consultants ('92-'94, '01-'03)
Halyard Precision Components ('94-'97)
Spinnaker Group ('95-'97)

Pendennis Shipyard ('95-'99)

Pow Plastics ('98-'00)

GKN Aerospace ('00-'03)

Vortok International ('01-'03)

BEng (Hons) - Composite Materials Engineering




THE STRUCTURE OF THE AUTOMO HVE
COMPONENTS INDUSTRY SUPPLY CHAIN

O E Ms (Original Equipment Manufacturers)

Market size - over 50 million vehicles

Global assembly

Growth in emerging countries notably:

China, India, South America, Eastern Europe
Concentration of R & D in Europe
Importance as specifiers




THE STRUCTURE OF THE AUTOMO HVE
COMPONENTS INDUSTRY SUPPLY CHAIN

Tier One Suppliers
Multinational groups
Recent growth by merger/acquisition
Specialist car interior systems

Global manufacture

Processes:

Compression moulding (thermoplastic/thermoset)
Injection moulding

Function as innovators and specifiers

Increasing interest in natural fibres




THE STRUCTURE OF THE AUTOMO HVE
COMPONENTS INDUSTRY SUPPLY CHAIN

Substrate Suppliers
Nonwoven manufacturers
Mainly needlepunch technology
Options:

100% nat fibre mats for resin (duromeric) impregnation
Nat fibre / synthetic fibre blended mats

Producers typically supply diverse market sectors
General reluctance to process natural fibres

Perceived problems - dirt, fly, line contamination, fire
Importance as actual customer base for nat fibres




THE STRUCTURE OF THE AUTOMO HVE
COMPONENTS INDUSTRY SUPPLY CHAIN

Natural Fibre Suppliers
Temperate European fibres - flax and hemp
Established supply chain primary / secondary processors
Supply growth 1993 - 2000 to 200,000 tonnes

Competitive price (CAP subsidies)

Sub-tropical fibres - jute and kenaf (+sisal)
Production concentrated in Bangladesh and India
Commercial growth 3 million tonnes and falling
Fragmented and disorganised supply chain
Revival of interest in kenaf (USA) and jute

Market prices fluctuating but competitive




SOURCES OF EUROPEAN TECHNICAL
LITERATURE

. PUBLICLY FUNDED PROJECTS
EU - AIR / FAIR Projects etc
IENICA - database now closed
House of Lords Committee

LINK programmes

German Federal / State Ministries of Agriculture
Swiss Ministry of Agriculture

Common Fund for Commodities




SOURCES OF EUROPEAN TECHNICAL
LITERATURE

. PUBLISHED PAPERS

Deutsche Bundesstiftung Umwelt (DBU)
German Institutes - CARMEN, DLR, Nova etc
Swedish Institute for Composites (SICOMP)

Institut Textile de France (ITF)
OEMs notably Daimler / Chrysler and BMW
Tier One notably Johnson Controls




SOURCES OF EUROPEAN TECHNICAL
LITERATURE

. CONFERENCE PAPERS
MAFF / ACTIN events
Techtextil
INDEX

Automotive Composites Workshops (Inst of Materials)
Int Wood & Natural Fibre Composites Symposium
SAMPE Europe

Drylaid Nonwovens Conference

Natural Fibres Performance Forum




GROWTH FACTORS

Comparative weight reduction part for part
Cheap filler / structural reinforcement
Suitability for one-pass processing
Relatively good impact performance

Occupational health handling advantages
Re-use of moulding offcuts
Lack of toxic emissions

“Green” credentials - sustainable resource with superior
environmental balance

Suitability for recycling processes
COST REDUCTION




CONSTRAINING FACTORS

Consistency of quality batch to batch

Lack of measurable quality standards

Fibre availability

Technical problems - emissions and fibre interface

Perception as “dirty fibre” in nonwoven production
LONG TERM COSTS

Wide cost variations unacceptable

Cost-down reductions expected

Uncertainty over future crop prices (EU)




COMPARABLE FIBRE CHARACTERISTICS

A. PHYSICAL CHARACTERISTICS




COMPARABLE FIBRE CHARACTERISTICS

. COMMON CHARACTERISTICS PHYSICAL
High tensile strength and tenacity
Low extension
High modulus of elasticity

High coefficient of friction

Excellent heat, sound, electrical insulation properties
Biodegradable

Combustible

Harsh feel and handle

Reactivity




COMPARABLE FIBRE CHARACTERISTICS

. COMMON CHARACTERISTICS COMMERCIAL
Abundant global supply
Renewable, sustainable raw material resource
Recyclability

Potential for comparable weight reduction
Potential for comparable cost reduction




AUTOMOTIVE MOULDING PROCESSES

COMPRESSION MOULDING

Bast Fibres (jute, flax, hemp, sisal, kenaf) or ground woodchip /
wood flour with binder

eg Fibrit, Woodstock, LoPreFin, EXPRESS, Cofibre
Thermoplastic - fibre & polymer (PP) co-mingled or
Thermoset - fibre mat with resin impregnation
Processes - hot platen compression, RTM, SCRIMP etc
Substrate usually needlefelt nonwoven




AUTOMOTIVE MOULDING PROCESSES

INJECTION MOULDING
Wood flour or short-staple natural fibre with PP as granulate

eg Coexil (wood)

Processes - co-injection, co-extrusion, LP backmould
Not in commercial use yet for natural fibre




AUTOMOTIVE PERFORMANCE REQUIREMENTS

* Not only Fibre and substrate compaosition and dimensions
Also

Standard mechanical tests (elongation, breaking, bending,
abrasion, flex modulus, density)

Specialist tests - odour, mildew growth, flammability, accoustic
absorption, VOC, UV Light colour fastness

Question of over-engineering - testing on laminate or raw
material substrate?




AUTOMOTIVE APPLICATIONS
. MATURE PRODUCTS Weight (kg)

Front door liners 1.2-1.8
Rear door liners 0.8-1.5
Boot liners 1.5-25
Parcel shelves up to 2.0
. DEVELOPING PRODUCTS
Seat backs 1.6-2.0
Sunroof sliders upto 0.4
NVH material min 0.5
Headliners avge 2.5
Floorpan substrate NK
. NEW PRODUCTS
Hard interior components 8-127?7?
(dashboards, consoles, A/C pillars)
Some exterior components (spollers, trim)




MARKET SIZE

Estimated Automotive Consumption of Natural Fibres (Tonnes)

FIBRE 1996 1999
Germany Rest of Europe Germany Rest of Europe

Flax 1,800 11,000 4,900
Jute 1,800 300 2,000 1,400
Hemp 1,100 510]0
Kenaf 400 900
Sisal 500

Totals 15,500




MARKET SIZE

This market is totally new since the mid 1990s

Future growth expectations good despite car production
slowdown, but vary widely

Germany responsible for sectoral innovation, and for 70% of the

current market

Flax is dominant natural fibre, with strong recent growth in the
usage of hemp, and revived interest in jute




ISSUES

True market price for hemp and flax - should we be
concentrating on jute and kenaf?

With unpredictable availability and quality (climate) can natural
fibres ever increase exponentially?

Why the undue concentration on the automotive market?
Interiors maximum 30 - 35 kg per car

Range of no less than 20 performance tests

End of life Recycling Directive - can natural fibre
composites realistically be de-laminated for re-use, or just
Incinerated?

Alternatively, for example
Footwear insoles - 12 million pairs per year
Carpet underlays - 300 million sq metres per year







THE ADVANCED COMPOSITES MANUFACTURING
CENTRE




