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COMPOSITE MATERIALS

Polymer Matrix Composites (PM{):

- Lowmodulus matrix

- Highmodulusfibers

wHigh potential for lightweight construction:
wTailoring of properties in useatefined way ‘ <. -
wHigh dampingroperties?
wGood corrosion resistance
wEnvironmental toxicity?

wProduction and life cycle cos?®

National Conference on Recent advances

01.08.2012 Composites Hyderabad



http://images.google.de/imgres?imgurl=http://www.yacht-schmitt.de/segmon/10893.jpg&imgrefurl=http://www.yacht-schmitt.de/segmon/segmon.html&h=800&w=693&sz=61&tbnid=hXL8A9tJIKkJ:&tbnh=142&tbnw=123&hl=de&start=16&prev=/images?q=Segelyacht&svnum=10&hl%3

Introcuction Peiymes Cormpivitag

Miscellaneous
Aerospace 4% Automotives

Appliances 1% 31%

8%
Consumer
products
8%

Electronic
components
10%

Marine Construction
12% 26%

Fiberreinforced Polymer composites used in 2002

GlasgiberReinforced
Polymercompositesg GFRP

CarbonFiber Reinforced
Polymer Composites CFRP

AramidFiberReinforced
Polymer composite&\FRP

Glass fibers are used in 95 % of the cases to reinforce plastics

Market: 2.2 Million tones (2002)

Source: Mohanty, Misra, Drzal; Natural fibers, Biopolymers and Biocomposites; 2005




European legislation

Material utilization and 2006 2015
re-use o > 80% >85%
Thermal utilization <5% <10%
Utilization > 85% = 95%
landfill <15% <15%

Endoff ATS OSKAOftS&a NB3IdzZ I A2y 09[x0 F VYR
imposed significant and strict regulations on composite waste management.

Starting from 2006 at least 85 % of the average weight of an old venhicle are to be u
or reused to at least 80 % materially or rawmaterially.

Till 2015 these utilization must be increased up to 95 % (utilization) and/or 85%
(material utilization and reise).
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1.  Annual growing raw material up to two crops/a

2. Low costs
0.5to 1 e/kg compared ta2 e/kg for glass fibers

3. Low density
1500kg/m3, glas2500kg/m3

Environmental Regulations (esud-life vehicle regulation
ELV)



Single Fibre testing

MDirect gripping (ASTM D 3822) Standard test
method for tensile properties of singlélbessile

- Viscose rayon, Flax, Polyester

APaper frame sap (ASTM D 3379)Standard
method for tensile strengtlyandgsnodulus of
single technical fibres

- Glass, Carbon, Aramid

L=

Direct gripping Paper frame sap

Gauge lengtl20 mm (Paper frame)

Ball and
socket

method

Gauge lengtlh0O mm (Direct gripping)

To avoid the slippage problem and for better accuracymmodulus
==mp Measurement << Paper frame sagb >> is adopted for single pulp

fibre testing.

Cost E54/WG2, 17.10.2008 /

Budapest Courtesy: Dr7Navi and Dr. Sedigfiiani from EPFL (CH); Prof. Gindl from BOKU (A).
Micromechanics of single Pulp

Fibreg



Single fibre tensile properties
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Viscose (Rayon) and Lyocell fibres

Pulping / cooking aims to separate cellulose fibers from the wood structure.
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Regeneratlon

After cooking Bleaching
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Regenerated Cellulose (II)
- Purifed

Raw CeIIquse (I)
Unpurified

Kraft or Chemical pulpin_ Mlechanical properties of
uses NaOH and NaZ2S,

h
o . It accounts for CGIIUIOse (I) >> CG”UIOSG (II)
70 % pulp production. ‘

Mechanical pulping
involves metal disks
which grinds the wood,
here lignin is partially

removeds ;-

o “ BIRLA Cellulose
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Needle punched
nonwoven mats

Epoxy ri | ”
' ume contert 55 %
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Fibre - Mlzrrix sahesign decsisrinaton

Microlevel Microbond test

Interfacial shear strength is measured
Macrolevetl Scanning electron mictoscopy

Fibre pullout is considered
Macrolevel2 Double notch shear test

Interlaminar shear strength is measured

trousers

B pm*_, Shear test of lyocetpoxy
Epoxydroplet on lyocell fibre SEM fractograph of lyocetpoxy composite specimen
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