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1. Welcome to Budapest at the 
14th European Conference 
on Composite Materials

Dear Delegate,

The European Conf erence on Com posite
Mater ials is a regular forum f or scientis t, spe-
cialis ts and indus tr ial exper ts dedicated to
pol ymer s/metals/ceramic mater ials, to their
technology , design, simulation, tes ting and
application aspects. This conf erence series was
founded af ter realizing t he inter est of scientis t
and technologis ts, not onl y from Europe but
from all o ver the World, in ge tting gener al and
specific kno wledge about t he most cur rent
advancements of t he cutting edge com posite
mater ials topics. The fir st conf erence was
organized in France (Bordeaux) in 1985, then
second in UK (London) in 1 987, thir d in
France (Bordeaux) in 1989, four th in Ger man y
(Stuttg art) in 1990, fif th in France (Bordeaux)
in 1992, sixt h in France (Bordeaux) in 1993,

sevent h in UK (London) in 1 996, eight h in
It aly (Naples) in 1998, nint h in UK (Br ight on)
in 2 000, tent h in Belgium (Br ugge) in 2002,
elevent h in Gr eece (Rhodes) in 2004, twelf th
in France (Biarritz) in 2 006, thir teent h in
Sweden (Stockholm) in 2 008 and t his four -
teent h conf erence is going to be held in Hun -
gary (Budapest) in 2 010.
Besides looking forward, the 25th anniv ersary
of t he conf erence provides an oppor tunity f or
retr ospection. This r eview is going t o be given
by the fir st day's plenary lectur e speaker, Prof.
G.S. Springer (USA), doyen of com posite sci-
ence and technology . Mater ial science and
technology has gone t hr ough v ast develop-
ment in t he last decades. Modern com posites
are essential in all fields of lif e, including
building and tr anspor tation indus tr y, inf or-
mation tec hnology , energy sector and medical
applications. In t his context, t he current and
futur e composite mater ials, technologies and
application fields ar e going to be presented
dur ing t he next days' plenar y lectur es: Prof. I.
Verpoest (B) gives a talk on nano and biocom -

posites, Prof. O.T. Thomsen' s (DK) lecture
addresses wind turbine com posite rotor blades,
while Dr . C. Weimer' s (D) pr esentation f ocuses
on futur e processing techniq ues for cost-eff ec-
tiv e high per formance com posites.
Dur ing t hese four days of the conf erence 395
oral lectur es and 195 posters will be presented
by experts from 60 countr ies in 6 parallel ses-
sions. The organizers hope that t he conf er-
ence provides a platform for presentation and
discussion of your latest results and off ers an
oppor tunity f or young scientis ts to learn and
to present their w ork. We do our best to create
a friendl y atmospher e for social cont acts and
to create and str engthen personal ties. The
conf erence brings together t he researchers
from w est and east, fr om academia and indus -
tr y, serving as an open forum f or t he exchange
of kno wledge, and helping t o establish w orld -
wide scientific cooper ation. 
We are committed t o making y our stay a
memor able scientific and pr ofessional experi-
ence. Warm and sincer e welcome to Hung ary,

Budapest 2010

László K OLLÁR
c hairman

Tibor CZIGÁNY
c hairman

József KARGER-KOCSIS
c hairman
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Budapest 2010

2. Conference Guidelines &   
Facilities

2.1. CONFEREN CE REGISTR ATION D ESK

The Conf erence is organized in Building "I" of
Budapest Univ ersity of Technology and
Economics (H-1111, 11th Distr ict, Magy ar
Tudósok körútja 2.). The r egistr ation and
inf ormation desk is located in t he hall of t he
building. The desk will be s taffed thr oughout
the opening hour s of the conf erence. The per-
sonnel will be g lad to help you wit h any prob-
lem and q uestion.

2.2. I NTERNE T

Free wireless internet is available in t he Conf e-
rence Halls and in t he Aula of t he building. 

2.3. LANG UAGE

The working language of t he Conf erence is
English.

2.4. NAME BADG ES

Participants ar e kindl y requested to wear their
name badge at all times dur ing t he
Conf erence. Admitt ance to all meals and spe-
cial events requir es wearing t he name badge.

2.5. I NFORMA TION FOR SPEAKER S

Af ter registr ation, please giv e your pr esenta-
tion (on a CD or a USB stic k) to the technicians
in t he technical r oom who will help t o upload
it t o the centr al computer . It is crucial t hat you
keep the time limit f or your pr esentation: it is
recommended t o use 15 minutes f or t he pre-
sentation and lea ve 5 minutes for discussion,
so that t he planned time table can be kept.

2.6. I NFORMA TION FOR POSTER PRESENTER S

Please check the day of your poster presenta-
tion. Af ter registr ation, please giv e your poster
to the technicians in t he technical r oom who
will ins tall your poster. At the end of your
poster session you are kindl y requested to de-
tach your poster. The size of the posters is max.
90 cm (widt h) × 130 cm (height).

2.7. CONFEREN CE PAPER S

The conf erence papers are electronicall y avail -
able on a memor y stic k to all par ticipants of
the conf erence. Selected papers will be consid -
ered for publication in eXPRESS Pol ymer
Letter s. 

2.8. T RAVELLI NG TO THE CONFEREN CE

Budapest can easily be reached by plane, tr ain
or car. Minibuses and Air por t Zone Taxi r un
regularly from t he "Ferihegy" air por t to major
downt own ho tels. The Conf erence venue can

be reached by means of public tr anspor tation
easily. The stops of tram No. 4 or 6 (stop: Petõfi
Híd-Budai Hídfõ /P etofi Br idge-Buda Side/)
and bus No. 12 (stop: Petõfi Híd-Budai Hídfõ
/Petofi Br idge-Buda Side/). Travelling t o
Mór icz Zs. Körtér (Mór icz Zs. square) by buses
No. 33, 33E, 7, 7E, 40, 40E, 153, 173, 173E, or by
tr ams No. 18, 19, 41, 47, 49, 61. After taking off
at Mór icz Zs. Körtér, the conf erence venue can
be reached quic kl y on foot (see the map).

Addr ess: Building “I” of Budapes t Univ ersity
of Technology and Economics, H-1 111, 
11 th Distr ict, Magy ar Tudósok körútja 2. 
GPS: N47°28'21.386" x E19°3'33.798"



2.9. COFFEE BREAK S, LUN CHE S

Coff ee breaks, lunches are organized in t he
Aula of Building "I" (at t he conf erence venue).

2.10. SOCIAL EVENT S

On Sunday (6 June), before the conf erence
there will be a possibility t o get to kno w
Budapest in t he frame of the pre-conference
tour . Departur e time at 11:00 and at 15:00 
(dur ation: 3 hour s) from conf erence venue.
On Monda y, at 8:30 p.m., t he welcome recep-
tion will be held in Gellér t Bath whic h is one
of t he most popular his tor ical bat hs in
Budapest. The venue is 20 min pleasant w alk
from t he conf erence venue.
On W ednesday we kindl y in vite y ou to Gala
dinner t o Lázár Equestr ian Park. We hope that
you will enjo y the beautiful landscape wit h
hor ses, the best Hung arian dishes and wines
complemented b y excellent Hung arian hospi -
tality in a g reat atmospher e wit h tr aditional
music. The meeting point is in fr ont of t he
Building "I" and t he group will s tart by bus at
5.15 p.m.

3. Practical Information

3.1. BUD APE ST

Budapest, t he capit al of Hung ary, is an eco-
nomic, financial and cultur al centr e wit h tw o
million inhabit ants. The city is beautifull y sit-
uated on bo th sides of river Danube and has a
2000-year history. There are ruins fr om t he
time of t he Roman Em pir e as well as from t he
Middle Ages. Ho wever, it mainl y reflects the
atmospher e of the end of t he 19th centur y,
when t he millennium of Hung ary was cele-
brated. Man y places of entertainment ar e
available, in addition t o places for peaceful
relaxation. Several baths offer the pleasure of
t he waters of various medicinal t hermal
springs. The weather in June is pleasant, 24-
28°C.

3.2. BANK & B USI NESS H OUR S

Public offices and bank s are generally open
from 9 a.m. t o 4 p.m. (Mon- Thu) and 9 a.m. t o
2 p.m. (Fri) and are usually closed on Saturday
and Sunday. Opening hour s of shops are usu-
ally 9 a.m.- 6 p.m. on w eekdays (and 9 a.m.-1
p.m. on Satur days) but several shopping cen -
ters are open every day from 8 a.m. until 1 0
p.m.

3
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3.3. EMER GENCY CALL S

Medical emergency: 1 04  
Fir e brigade: 105
Police: 107 
General emergency: 112

3.4. T IP S

Tips are not included in pr ices, hence hotel
and restaurant staff and t axi dr ivers may
expect about 5-10%.

3.5. CURREN CY & CREDIT CARD

The currency of Hung ary is Hungarian For int
(HUF, Ft). The exchange rate of 1 USD is
around 2 00 HUF and 1 EUR is approximatel y
270 HUF. Most foreign cur rencies can be
exchanged t o HUF in ho tels, bank s and
exchange offices. Foreign cur rency (even
Euro) is usally no t accepted in shops. Cr edit
cards are widely accepted, check the emblems
displayed at the entr ance of the shop.
Cheques are not accepted.

3.6. T IME ZONE

Hung ary belongs to the Centr al European
time zone, i.e. GMT+1 hour .

3.7. TELEPHONE

The countr y code for Hung ary is 36. The area
code for Budapest is 1.

3.8. T RAVELLI NG IN BUD APE ST

The public tr anspor tation sy stem of Budapest
is good. You can pur chase (credit cards are
onl y accepted at major underg round stations,
ot herwise onl y cash is accepted) tic kets at the
main underg round stations and at ne ws-
agents. Since a new tic ket must be validated
every time y ou change a vehicle, it is advisable
to buy a one-day, thr ee-day or seven-day tr av-
el card.  In case you t ake a taxi, ask for t he pr ice
before starting t he way (otherwise it could
cost too muc h). Ther e are several inter nation -
al car rent al companies in Hung ary, You can
easily rent a car but dr iving in t he rush hour s
is difficult in Budapes t.

3.9. ELECTRICIT Y

Electricity is supplied in 230 v olt ages, 50 Hz.

3.10. W ATER

Budapest' s tap water is drinking w ater, whic h
is among t he best quality w aters in Europe.

Budapest 2010



Plenary Lecture
Chair: T. Czvikovszky

9:20-10:40 Monday 5

9:20

9:50

Opening Ceremony
Leif E. ASP
László K OLLÁR
Tibor CZIGÁNY
József KARGER-KOCSIS
Tibor CZVIK OVSZKY

A

Lectures

Composites: Why and why not?
G.S. Springer Stanford U niversit y
Applications ar e described wher e compos-
ites have and have not yet fulfilled t heir
promise and wher e they have exceeded
expectations. Reasons are given for suc-
cesses as well as for failur es. Steps needed
for fur ther utilization of com posites are
outlined wit h focus on im por tant pr ob-
lems awaiting solutions.



Biocomposites
Chair: I. Verpoest

NOTES

Monday 10:40 - 12:10 6

11:10

11:30

11:50

CFRP structural capacitor materials for
automotive applications
L.E. Asp, M. W ysoc ki, T. Carlson, 
D. Ordéus
In t his paper an approach towards realis-
ing no vel multifunctional pol ymer com -
posites is presented. A series of str uctur al
capacitor mater ials made from CFRP
wov en electrodes separated by paper or
pol ymer film dielectr ics have been devel-
oped, manufactur ed and tested.

Hierarchical carbon fibre reinforced
CNT PolyVinylideneFluoride compos-
ites
S. Riaz, E.S. Greenhalgh, 
M.S.P. Shaff er, A. Bismar ck
In-house manufactur ed carbon fibr e rein -
forced PVDF hierarchical com posites
exhibit ex cellent tr ansverse, longitudinal
and toughness properties over traditional
composites. These encouraging develop-
ments will mak e such mater ials ideal for
use in harsh envir onments.

Characterization of mechanical proper -
ties of CFRP laminates using epoxy mo-
dified by CNTs with various aspect ratios
T. Yokozeki, C. Jitpip atpong, A. Arai,
M. Ishib ashi, T . Yan agis awa , A.
Kaw asaki, T . Aoki • This research focuses
on t he effect of CNT lengt h on t he mechan -
ical properties of CNT-based composites.
CNT-dispersed epoxy and CFRP laminates
using CNT-dispersed epoxy were prepared
and subject t o several mechanical tes ts. Use
of adequately long CNT s resulted in best per-
formance of matr ix-dominated pr operties.

Self-healing epoxy composites based
on microencapsulated healing agent
M.Q. Zhang, M.Z. Rong, Y .C. Yuan,
D.S. Xiao, T. Yin, H.L. L u
Two-com ponent healing agent w as devel-
oped for making self-healing epo xy com -
posites, whic h consisted of micr oencapsu-
lated lo w-viscous epoxy and its har dener.
The healing sy stems proved to be able to
off er satisfactory repair effectiveness at
low concentr ation.

Experimental and numerical evaluation
of CFRP passive damping improvement
from embedded SMA wires
R. de Oliveira, A. Sigg, F. Dujonc, 
F. Dauphin, V . Mic ha ud, J.-A.E.
Manson • In t his study , superelastic Ni Ti
wir es were embedded dur ing t he infusion
processing of woven CFRP composite
plates to passively incr ease their dam ping.
The passive damping eff ect produced by
the SMA wires was evaluated fr om fr ee
vibr ation tes ts on composite plates. A
numer ical anal ysis was done in parallel.

Fundamentals of self healing resin
matrices for composites
M.S. Bin Md Jamil, F.R. Jones
This paper will descr ibe the concept of a
solid-state healable system and its efficien -
cy. In or der to optimise t he system, t he
effects of linear pol ymer wit h diff erent
molecular w eight, ph ysical ageing and/or
phase separation and t he im plement ation
of ionomer inter action ha ve been studied.

Preparation and characterisation of
nano-cellulose reinforced polymers
P. Hornsby, P. Qua
A comparison is made betw een cellulose
nanofibr es prepared by acid hydr olysis
and high pr essure microfluidisation.
Cellulose nanofibr e-reinf orced composites
made using pol yamide-6 and pol yvin yl
alcohol w ere subsequentl y characterised
to determine t heir micr ostr uctur e and
mechanical pr operties.

Properties of new fully bio-based ther -
moset composites
M. Bierer, T. Pohl, B. Madsen, 
H. Ho ydonc kx, R. Schled jew ski
In t he present study , natur al fibr e textiles
had been im pregnated wit h t he fur an
resin to form pr e-pregs. The pre-pregs
were consolidated int o composites in a
compression mould and t he mechanical
properties, the bur ning beha viour and t he
mois tur e sorption beha viour had been
determined.

Structure property relationships of all-
cellulose composites
T. Pullawan, S.J. Eichhorn, 
A.N. Wilkinson
All-cellulose com posite films of micr ocrys-
talline cellulose and cellulose whisk ers
were prepared by dissolving in lit hium
chlor ide-N,N-dime thy lacetamide.The
mechanical pr operties of the films w ere
then obt ained by using tensile testing,and
the micr omechanical pr operties by using
a Raman spectroscopy techniq ue.

A B CNanocomposites
Chair: B. Pukánszky 

Smart/intelligent materials
Chair: M.Z. Rong

10:40 - 11:10 Coffee Break



Modelling and simulation
Chair: V. Kostopoulus 

Processing & manufacturing
Chair: S. Ghose 

Experimental techniques
Chair: D. Van Hemelrijck 

NOTES

10:40 - 12:10 Monday 7

11:10

11:30

11:50

Constitutive modelling of composite
materials with full 3D orientation of
reinforcement
F. Stig, S. Halls tröm
True 3D weaving, incor porating dual
shedding of w arp yarns, is a new textile
pr inciple t hat inher entl y generates fabrics
wit h yarns oriented in t hr ee orthogonal
dir ections. This paper pr esents a method
for characterising t he constitutiv e
behaviour of com posite mater ials cont ain -
ing such weaves. 

Comparative analysis of numerical
strategies for simulation of delamina -
tion in advanced composites
S. Jacques
A comparativ e analysis was made in order
to point out t he advant ages and disadvan-
tages of the existing str ategies for t he sim-
ulation of delamination in com posites
using: cohesiv e elements/behaviour ,
VCCT and XFEM, regarding t he geometr y,
mesh, comput ational efficiency and load -
ing conditions.

Multi-scale modeling of the effect of
damage in woven fiber reinforced com -
posites
M. Hirsekorn, G. Grail, N . Carrere
A multi-scale modeling appr oach of com -
posites wit h woven fiber r einf orcements is
presented, in whic h t he effect of damage
and its influence ont o a homogenized
behavior at t he next higher scale is ana-
lyzed. The aim is to derive a macroscopic
damage model f or Finite Element simula -
tions.

Numerical modeling of ultrasonic tape
lamination
J. Justo, F. Chines ta , E. Graciani, 
F. París, R. Ávila
In t his paper ultr asonic debulking of com -
posite aut omatic t ape laminat on is con -
sidered. Analytical solutions of t he heat
generated dur ing t he process are present-
ed. These solutions can be implemented
in a finite elements model t o assess the
quality of t he compaction.

Inductive heating of polymer matrixes
by particulate heating promoters
T. Bayerl, R. Schled jew ski, 
P. Mit schang
The use of particulate induction heating
aims at the selective and intr insic heating
of t hermoplas tic com posites by ferromag-
netic heating pr omo ters. A melting of
HDPE as well as PA6 wit h t his method
wit hin t hree minutes is possible by an
incor poration of onl y 5 wt% of additiv es.

Study and characterization of
advanced composites materials using
pitch as matrix precursor
F. Cioeta, M. Mar c hetti, 
R. Sant amaria R amirez
Carbon fiber is a mater ial consisting of
extr emely thin fiber s.The impor tant pr op-
erties of a carbon fiber are low weight,lo w
thermal expansion.The t arget of t his work
is a detailed descrip tion of t he process and
the setup of a plant on labor atory scale in
order to produce pitc h-based carbon fiber .

Effect of glass fiber hybridization on
the impact resistance of woven carbon
fiber/epoxy laminates
A. Enf edaque, J. M. Molin a-
Ald areguía , F. Gál vez, C. González,
J. LLor ca
Hybr id laminates manufactur ed by RTM
wit h woven carbon and S2 glass fabrics
were subjected to drop weight lo w velocity
im pact. Fracture micromechanisms w ere
studied using X -ray micr otomog raphy in
order to elucidate t he role played by glass
fiber h ybr idization.

Pulse-phase-thermographic non-
destructive testing for CFRP specimen
M. Ishikawa, H. Hatt a, Y. Habuka , 
S. Jinn ai, S. Ut sunomiy a, K. Goto
Pulse Phase Thermog raphy method w as
examined in or der to incr ease the depth
of defects detectable by thermog raphic
testing. The exper iment al and analytical
results predicted t hat deeper defects can
be detected by using lo wer frequency dat a
after appl ying Four ier tr ansformation t o
temperatur e data.

Innovative non-destructive evaluations
and damage characterization of com-
posite aerostructures
S. Grammatikos, E.Z. Kord at os, N-M.
Bark oula , T.E. Matikas, A. P aipetis
Inno vativ e non-destr uctiv e techniq ues for
damage characterization and e valuation
of aerospace materials and str uctur es.
Infr ared Thermog raphy (IrT), Ultr asonics
(C-scan) and Electrical Resistance
Tomog raphy (ERT) were used in order to
assess the str uctur al integ rity of com posite
aerostr uctur es.

FD E
10:40 - 11:10 Coffee Break



Biocomposites
Chair: I. Verpoest 

NOTES

Monday 12:10 - 13:50 8

12:10

12:30

Microwave absorbent nanocomposite
films
A. Bhattacharyya , M. Joshi
In t his study , in house synt hesized hybr id
nanopar ticles (nanog raphite based), nic k-
el-zinc f errite, carbon nanofiber ,
nanog raphite and ir on po wder are dis-
persed in pol yur ethane to produce
micr owave absorbent nanocom posite
films and t heir per formance has been
evaluated under wide fr equency ranges.

Enhanced and tailored emission from
nanocomposite films by nanopatterning
L. Persano, A. C amposeo, G. Potente ,
R. Cingolani, D. Pisign ano
This work reports on t he development of
gentle nanolit hog raphic me thods for
micr o- and nano-str uctur ing h ybr id
organic/inorg anic nanocom posite mater i-
als, consisting of inorg anic semiconduct or
and oxide nanopar ticles incor porated in
light emitting conjug ated pol ymer s.

Measurement of strain distribution in
bonded joints and detection of
debondings in composite structures by
distributed sensing
A. Güemes, A. Fern andez-Lopez
The optical fibr e is used as a Health
Monit or ing system, t o detect t he onset of
debonding in com posite str uctur es, and
particular ly in skin-s tiff ener debonding.
These results have practical im por tance
for enabling t he inspection of hidden
str uctur es.

Self- healing and damage indicating
composites using microcapsules
approach
A. Gregor, A. Aniskevic h, 
M. Sjöber g, A. Pic ot , S. Vidineev
The aim of t he study w as to develop a
fibr e reinf orced self-healing pol ymer com -
posite mater ial t hat has healant filled
micr ocapsules embedded int o the matr ix.
The top surface of the composite mater ial
was covered wit h pr essure sensitive coat-
ings that change its colour upon r eceiving
im pact damage.

Effect of processing on defects and ten-
sile strength of single flax fibres
M. Aslan, B. Madsen, S. Goutianos,
B.F. Sorensen
This study is t o in vestig ate the influence
of consecutiv e processing steps on the
defects and the tensile str ength of sing le
flax fibr es. It was found t hat each pr ocess-
ing step leads to an incr easing number of
defects and larger defect sizes, as well as
decreasing tensile str ength of t he fibr es.

Effect of the fibres nature on the thermo-
mechanical properties of polypropylene-
vegetal fibre composites
A. Agnelot, A. Bourma ud, G. A usias,
J-M. Veille, C. B aley
Com posite mater ials reinf orced wit h vege-
tal fibr es are developed for automo tiv e
applications. The biocom posites parts
were fabricated by extr usion and injection
moulding pr ocesses and are designed to
have good mechanical pr operties, dimen -
sional stability and r educed envir onmen -
tal im pacts.

A B CNanocomposites
Chair: B. Pukánszky 

Smart/intelligent materials
Chair: M.Z. Rong

12:50 - 13:50 Lunch



Modelling and simulation
Chair: V. Kostopoulus  

Processing & manufacturing
Chair: S. Ghose  

Experimental techniques
Chair: D. Van Hemelrijck  

NOTES

12:10 - 13:50 Monday 9

12:10

12:30

Effects of uncertain mechanical proper-
ties on wave propagation in thick hol -
low cylinder made of functionally grad -
ed materials (FGMs) using a probabilis-
tic analysis
S.M. Hosseini, F. Shahabian • The dyna-
mic anal ysis of stresses in a FG thic k hollo w
cylinder subjected t o sudden unloading ar e
stochasticall y studied using combined
Galerkin finite element and Ne wmar k finite
diff erence methods. The mechanical pr oper-
ties of FGMs are considered uncertain vari-
ables with Gaussian distr ibution.

On the transverse strength of unidirec -
tional composite based on FEM consid-
ering randomness of fiber arrangement
Y. Fujtia, T. Kurashiki, M. Zak o
Some FE models of unidir ectional com -
posited wit h t he random ar rangement of
filaments ha ve been generated and the
tr ansversal crack propagation has been
simulated. In t he analysis, inter facial
str ength betw een filaments and r esin and
residual t hermal str esses has been consid-
ered.

The experimental determination and
control of prepreg tack for automated
manufacture
R.J. Crossley, P.J. Schubel, 
N.A. Warrior
A peel tack test has been developed to
characterise tack and stiffness under A TL
conditions. The tem peratur e and feedrate
effect on newl y developed wind energy
tapes follo wed the WLF time tem peratur e
superposition pr inciple, whic h was then
subsequentl y used to stabilise t ack over a
feed rate range.

Experimental approach for optimizing
dry fabric formability
S. Allaoui, G. Hivet , A. Wendling, 
D. Soula t , S. Chatel
This paper presents an experiment al
approach for optimizing dr y fabr ic forma-
bility b y using a specific demons tr ator.
The fir st tests carried out on an inter lock
wov en permit t o highlight ne w defects
shape and the im por tance of mechanical
behaviour s until neg lected for woven
shaping such bending.

An experimental study on lightning
damage of CFRP-relationship between
electrical properties and damage
behaviour
Y. Hirano, S. Kat sumata , Y. Iwahori,
A. Todor oki • This study ex amines t he
relationship be tw een electrical pr operties
of CFRP laminate and lightning damage.
It w as confir med t hat damage progress is
governed by the str ong electr ical
or tho tr opic pr operties of the laminates
and t hey are not negligible t o discuss the
lightning damage of CFRP laminate.

Development of test methods for mea -
suring thick section tensile and com-
pression properties of polymer matrix
composites
M.R.L. Gower, R.M. Shaw
This paper details the development of ten -
sion and com pression test methods for
~20 mm t hic k CFRP laminates in suppor t
of t he design of com ponents com pr ising
of t hic k sections. The effect of incr easing
coupon size for distr ibuted pl y laminates
and t he effect of pl y-level scaling has been
evaluated.
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Mouldable, tough, high porosity, low
density permeable macroporous poly -
mer nanocomposites made by emul-
sion templating
R. Wu, A. Menner, A. Bismarck
Open por ous high por osity nanocom pos-
ite macr opor ous polymer s were prepared
by emulsion tem plating. The ph ysical and
mechanical (com pression, tensile and
shear) properities of t he foams will be pr e-
sented. The liq uid natur e of the templates
allo ws foams to be moulded int o any
form.

Effect of micro- and nano-filler modifica -
tion of an epoxy matrix on the in-plane
shear response of a woven composite
V. Calard, M. Sales, L. Baca , 
A. Schindel, J. W endrinsky
In t his paper, a dispersion pr ocess has
been developed in or der to modify an
epoxy resin wit h nano-par ticles (Alumina,
Boehmite, Zir conia). Com posites and bulk
mater ials have been produced wit h t he
modified r esins and mechanicall y charac-
ter ized by bending and in-plane shear
response.

Carbon aerogel / phenolic resin for
nano-composite
A.W-J. Chen, B.M-Y. Shen, C.Y-L. Li,
D.M-C. Y ip
Carbon aerogel , a spongy porosity carbon
mater ial, gathered by a fixed amount of
nano-par ticles possesses particular ph ysi-
cal property. Results of reveal that electr i-
cal conductivity , tensile str ength, flesur al
str ength and im pact str ength incr ease aro-
und 58 %, 18 %, 14 %, 24 % respectively.

Intrinsic self-repairing of epoxy resin
with thermal remendability
Q. Tian, M.Z. Rong, M.Q. Zhang
To endow epoxy resin wit h remendability ,
we synthesized a novel epoxy resin to
combine epo xide wit h fur an groups in
one molecule, t hus, the advant ages of
epoxy and intr insic r eworkable ability join
together. This paper discussed synthesis
and self-repair ing characterization of t his
epoxy resin.

Fracture behaviour of a self-healing
microcapsule-loaded epoxy system
J. Lee, D. Bha tt ac har yya, M.Q. Zhang
The fracture behaviour of micr ocapsule-
loaded epoxy matr ix are investig ated. The
addition of micr ocapsules appears to sig-
nificantl y incr ease the load carrying
capacity. Once healed, the composite
exhibits t he ability t o achieve 93-173 per-
cent of its virgin maximum load. 

Fabrication and analysis of smart air
intake structure using shape memory
alloy wire embedded composite
M.S. Kim, B.S. Jung, J.H. Ryu , 
M.H. Cho, S.H. Ahn
SMA wire embedded composite was fabri-
cated. The str uctur e was composed of Ni-
Ti SMA wir es embedded in U-shape GFRP.
The activ ation ang le generated from t he
composite str uctur e was large enough to
make a smart air int ake str uctur e. The
results were then studied using nonlinear
analysis.

Development of biodegradable poly -
mer-polymer composites
P.B.S. Bailey, A. Hodzic, S.A. Ha yes,
J.P. Fair clough
A comparison of commer ciall y available,
biodeg radable polymer s, compounded
wit h PLA to produce phase separated com-
posites wit h im proved toughness. Results
are presented for static and dynamic pr op-
erties, melt flo w and water absorption, as
well as electron micr oscopy of phase
str uctur e.

Bio-based nanocomposite foams from
bacterial cellulose whiskers and PLA via
cryogenic in situ porosification tech -
niques
J.J. Blaker, K-Y. Lee, A. Bismar ck
Nov el nanocom posite foams have been
fabr icated using bacter ial cellulose and
pol ylactic acid (PLA) using a combined
frozen micr osphere templating and t her-
mall y induced phase separation appr oach,
the techniq ue enables porosity contr ol
and por es to be selectively lined b y cellu -
lose nano-whisk ers.

Properties of high impact modified PLA
and PLA / man made cellulose fiber
compounds
R. Forstner, W. St adlb auer
The goal of t his study w as to im prove
im pact properties wit h diff erent commer -
cial available additiv es as well as to
im prove thermal stability of PLA b y incor -
porating man made cellulose fibr es into
PLA compounds. Various im pact modifier
classes were tested and im pact str engths of
100 kJ/m 2 were found.
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Blast response of composite fuselage
structures using explicit finite element
analysis
T. Ko tzak olios, D.E. V la c hos, 
V. Kostopoulos
The scope of this study is t o identify w ays
to protect a fuselage str uctur e and insure
its surviv al under a blast event. A key
point of t his study is t o assess the damage
generated to the fuselage by an explosiv e
placed in diff erent locations b y means of
explicit FE models using FSI schemes.

Three dimensional finite element study
of in-plane behaviour and failure mech -
anism of a non-crimp fabric composite
L.M. Ferreira, E. Gra ciani, F . París
The behaviour and t he mechanism
responsible for failur e of a NCF composite
laminate is studied using a 3D FEM of a
RUC at mesoscopic scale. A new approach
is presented, in whic h t he geometr ical
crim p of t he tows is despised and a 3D
FEM wit h str aight t ows with cr im ped
mater ial pr operties is created.

A numerical simulation of damage de-
velopment for non-crimp fabric com -
posites based on multi-scale analysis
T. Kurashiki , S. Hond a, M. Zako 
We have developed a simulation pr oce-
dur e of mechanical beha vior s for NCF
composites under static tensile and bend -
ing loading based on t he multi-scale ana -
lytical me thods. The effects of parameters,
such as the pitc h betw een stitc hing y arns,
on t he damage developments ha ve been
in vestig ated.

Processing of carbon nanotubes filled
carbon fibre/epoxy composites by
VARIM
M. Sánchez, M. Campo, A. Jiménez-
Suárez, C. R omón, A. U re Na
Carbon fibr e composites wit h epoxy
matr ix filled wit h diff erent contents of
CNTs and wit h diff erent surface treatment
have been manufactur ed by VARIM. The
mechanical pr operties of the composites,
dominated b y the matr ix enhanced wit h
the incor poration of t he CNTs into the
matr ix.

In-line process monitoring of morphologic
and mechanical properties of polymer
nanocomposites during extrusion and
comparison with different off-line methods
D. Fischer, J. Müller, S. K ummer, B.
Kretzsc hmar, S. Gr osse • The novelty of
this paper is the real time measurement of
mor phology and nanos tr uctur e formation
of pol ymer nanocom posites by Ultr asonic
measurements, NIR spectroscopy and light
scattering dur ing extr usion and cor relation
of t hese data wit h off-line measur ements
(TEM, RAMAN, mec hanical pr operties).

High temperature VARTM of
phenylethynyl terminated imides
S. Ghose, R.J. Cano, S.M. Britt on, 
K.A. Wat son, B.J. Jensen, 
J.W. Connell
LaRC phenyleth ynyl terminated imide
resins were processed using high tempera-
tur e vacuum assisted resin transfer mold -
ing. Various process modifications yielded
composites wit h voids < 3%.
Photomicr ographs were taken and void
contents and mec hanical pr operties of the
composites were determined.

Synthesis, characterization and pro-
perties of green silane functionalized
expandable graphite composites
C-H. Chen, S-L. Chiu , C-F. Kuan, 
H-C. Kuan, C-L. Chiang • In t his work,
synt hesis and properties of green flame
retardant of silane functionalized expand -
able graphite com posites were investig at-
ed. The modified expandable g raphite
composites improved thermal pr operty
and t he anti-o xidant ability , correspond-
ing t o functionalized expandable g raphite.

On the effect of interlaminar compres -
sive stresses in double-notch shear
specimens
G. Allegri, M. Ma y, S. Hallett
FE simulations are performed in or der to
assess the magnitude of s tr ess concentra-
tions in double no tch shear (DNS) speci-
mens and t he effect of inter laminar com -
pression. A corrected expression of the
mater ial inter laminar shear str ength
(ILSS) obtained by DNS specimens is
intr oduced.

The relationship between the strength
distribution of unnotched and notched
composite laminates as a function of
test condition
P.R. Spendley, S.L.Ogin, P .A. Smith,
A.B. Clarke
Anal ytical models ar e used to in vestig ate
the relationship be tw een the unno tched
and no tched str ength of CFRP coupons
under v arious test conditions. It is sho wn
that a given variability in unno tched
str ength tr anslates int o less variability in
the notched str ength.
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Nanofilled unsaturated polyester
matrices for composite materials
A. Ciappa , R. Sulcis, A. Br unetin
Thermosetting pol ymer ic mater ials are
used for several applications. Our r esearch
has focused on UP based in situ function -
alised nanosilica cont aining nano-mater i-
als. The viscoelastic behaviour of t he
cured resins have been determined b y
means of a rheometer, by a temperatur e
ramp step.

Effects of maleated compatibilizers on
the properties of polycarbonate and
poly(lactic acid) nanocomposites
W.S. Chow, S.S. Neoh, S.K. Lok
The effects of maleated compatibilizer s
(SEBSgMA and EPRgMA) on the injection
molded pol ycarbonate and pol y(lactic
acid) nanocom posites were studied. Bo th
SEBSgMA and EPRgMA have been proven
to be effective compatibilizer s and tough -
ening agents for PC/OMMT and
PLA/OMMT nanocom posites.

Polymer nanocomposites based on
unmodified montmorillonite: water
assisted extrusion
F. Cordenier, F. Touc halea ume, 
P. Van Vel them, J. Soules tin1 , 
M. Scla vons, M-F . Lacrampe, J.
Devaux, P. Kra w czak • Water assisted
extr usion is used to im prove the disper-
sion of unmodified cla y platele ts. Water in
the liq uid state is injected in t he twin-
screw extr uder to promo te the dispersion
of clay platele ts thank s to the swelling of
highl y hydr ophilic cla y by water.

Self sensing composites for structural
health monitoring
T.J. Swait, S.A. Hayes, F. R. Jones
A method of de tecting bar ely visible
im pact damage in CFRP is demonstr ated
whic h uses the inher ent electr ical pr oper-
ties of the carbon fibr es themselves.
Changes in electr ical resistance were mon-
it ored as damage was applied. Damage
was found t o be reliabl y detected and
located.

Shape recovery of thermoset shape
memory polymers and fibre reinforced
shape memory polymers
J. Ivens, M. Urb anus, C. De Smet
Shape memory pol ymer s can transform
for a temporary to a permanent shape
under an exter nal stimulus. Def ormations
are high, but r ecovery str esses are low. The
recovery str ess is increased using fiber
reinf orcement. The eff ect of diff erent fiber
architectur es on shape recovery was evalu-
ated.

Toward the modelling of a CMC Yarn
B. Tranquart, P. Ladeveze, 
E. Baranger, A. Mouret
Ceramic Matr ix Com posite yarns are
modeled using a multiscale appr oach,
based on the Generalized Finite Elements
Method t ogether wit h “patter ns”, identi -
fied on micr ographics. This allo ws one to
predict yarn behavior accor ding t o its
micr ostr uctur e and up to its cracked state.

Characterisation of functionalised bac -
terial cellulose for green nanocompos -
ite reinforcement applications
F. Quero, K-Y. Lee, J.J. Blaker, 
A. Bismar c k, S.J. Eichhorn
This work presents physical characterisa-
tion of functionalised bacter ial cellulose
(BC) and composites using Raman spec-
tr oscopy. The BC is blended wit h a poly(L-
lactic) acid r esin and t he inter face bet-
ween the resin and fibr es are characterised
using a Raman spectroscopy techniq ue.

Biopolymer-hydroxyapatite scaffolds
for advanced prosthetics
C. Balazsi
The objectiv e of this study w as to fabr icate
hydr oxyapatite-biopolimer nanofiber
mats by electrospinning. F ibers with big
HA agglomer ates were fabricated using
acetone and acetic acid wher eas fibers
wit h homogenous dis tr ibuted HA par ti -
cles were produced appl ying acetone and
isopropanol.

Morphology and barrier properties of
poly(lactic acid)/nano-sized precipitat -
ed calcium carbonate composites:
effect of the filler surface treatment
F. Morel, E. Espuche, V. Bounor -
Legare
Nanocom posites PLA/PCC were prepared
by melt blending f or a fixed amount of
nanofiller s. The effect of the filler and
filler sur face modification (s tearic agents
and PCL) was studied on t he PLA cristalli -
sation, t he filler disper sion state and the
nanocom posites gas transpor t properties.
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Finite element modelling of composite
laminates with integrated damping
treatment in cylindrical bending
G. Lepoittevin, G. Kress
A finite element modeling of a com posite
laminate wit h integ rated damping la yer in
cylindr ical bending is com pared wit h
Pagano' s exact solution. A par ametr ic
study in vestig ates the effect of the posi-
tion of t he viscoelastic cor e in the lami -
nate on t he bending s tiffness.

An experimentally based cohesive law
for delamination of composites
U. Stigh, D. Svensson
A method t o measure cohesive laws for
delamination of laminated com posites is
presented. Laws for pur e mode I and mode
II loading ar e implemented in a ne w cohe-
sive law. The cohesive law provides some
flexibility in inter polating cohesiv e prop-
erties for mix ed mode loading.

Development of an improved fatigue
model for composites for wind turbine
applications
J. Lambert, A.R. Chambers, 
I. Sinclair, S.M. Spearing
The work combines mec hanical coupon
testing wit h high r esolution com puted
tomog raphy (CT) to gain an under stand-
ing of damage micr omechanisms. In addi -
tion t o the damage, the CT permitted
mapping of individual v oids and t heir
im pact on t he fatigue per formance was
assessed.

A new methodology for the placement
of reinforcement doublers on compos -
ite space structures
B. Schläpfer, G. Kress
The concept of Ghos t Layers allows opti -
mizing t he layout of com posite mater ial
doubler s for mitig ating t he weakening
effects of coutouts in shell s tr uctur es. The
objectiv es of maximum eigenfr equency
values and minimum mass mak e the new
concept attr activ e for space applications
str uctur al design.

Forming predictions of UD reinforced
thermoplastic laminates
S.P. Haanappel , R. Akkerman
A preliminar y study w as made of the ther-
mof orming pr ocess of UD fibre reinf orced
thermoplas tic laminates. F orming exper i-
ments and simulations w ere performed
wit h a single dome. The effect of in-plane
viscosities on t he forming pr edictions w as
examined and t he potential of a no vel in-
plane shear characterisation tec hniq ue
will be sho wn br iefl y.

Influence of production technology on
the consolidation of fibre reinforced
high performance thermoplastics
M. Horn, M. Kaden, R. Kec k
For t he consolidation of fibr e reinf orced
thermoplas tics could mainl y ho t pressing
achieve acceptance. The presentation will
give a comparison t o the DLR-developed
vacuum consolidation tec hniq ue. The
determined c haracteristics and t he pro-
cess experiences will be pr esented and dis-
cussed.

Monitoring delaminations in ENF speci -
mens using chirped fibre Bragg grating
sensors
T.F. Capell, S.L. Ogin, A.M. Thorne,
G.T. Reed, A.D. Cr oc ombe, S.C. Tjin,
B. Lin
Chir ped FBG sensors have been used to
monit or delaminations wit hin End N otch
Flexure specimens, where the str ain field
is due to mode II loading. Sensor s were
embedded in t he ENF specimens.
Delamination w as grown incr ement ally
and monit ored using the CFBG sensor.

High strain rate characterisation of uni -
directional carbon-epoxy IM7-8552 in
compression and in-plane shear using
digital image correlation
H. Koerber, J.C. Xavier, P .P. Camanho
Experiments at str ain rates up to 350 s-1

were performed on a Split-Hopkinson Bar .
A high speed camera was used to monit or
the specimen failur e and to measure the
fracture angle. The quasi-static and
dynamic failur e envelopes correlate very
well wit h t he Puck failur e criter ia for
matr ix com pression.

Influence of voids on the behaviour of
composites
W.V. Liebig, F. Gehrig, K. Sc hul te
The relationship be tw een porosity and
compressive str ength has been fur ther
in vestig ated. Quasiisotr opic CFRP lami-
nates were cured wit h diff erent aut oclave
pressure levels to obt ain various void con -
tents. It sho ws that com pressive str ength
is significantl y decreasing wit h incr easing
void content.
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Hybrid filler networks from nano-fillers
M. Galimber ti1 , P. Riccio, S. Giudice,
A. Citterio, G. R aff aini, T . Ricc o, 
S. Passera , G. Ramorino, L. Conzatti
Poly-isoprene was melt compounded wit h
eit her organoclays or CNT. Hybr id filler
netw orks were formed in t he presence of
carbon blac k as revealed by TEM and by
calculating t he initial modulus fr om
str ess–elongation cur ves. Polymer
chains/fuller enes interaction w as studied
wit h molecular modeling.

Synthesis and characterization of nano-
graphite composites: graphite multilay -
er hollows
J. Park, S.-J. Kim
We used a soft chemical r oute of
hydr ot hermal glucose carbonization on
double shell Fe3O4@SiO2 templates.
Carbonization on t he template happens
as the Fe3O4 core is eliminated, r esulting
in SiO2@C hollow. The Fe3O4 cores could
be completely or par tl y eliminated in a
contr ollable w ay.

Fire resistance of poly(methyl
methacrylate) (PMMA) containing
metal oxide nanoparticles, ammonium
and melamine polyphosphates
B. Friederich, A. Laacha chi, M. F erriol,
D. Ruc h, M. Coc hez, V. Toniazzo • Metal
oxides nanopar ticles are known for im prov-
ing t hermal stability of pol ymers. The combi-
nation be tween these oxides and phosphor us
compound leads t o a synergism on flame
retardancy in pol ymers. The present study
aims to optimize t his system in PMMA f or
im proving flame-r etardant pr operties.

Interlaminar fracture energy evaluation
of 3D woven composites
D.T. Fishpool, A. Rezai, S.L. Ogin, 
P.A. Smith
Thr ee 3D woven CFRP geometr ies were
tested using t he DCB method. Failur e in
bending of t he cantile ver arms in some
geometr ies was overcome by reinf orcing
the arms wit h 2D CFRP tabs. Initiation
and steady-state toughness were similar
for reinf orced and un-r einf orced DCB.

Damage and fracture resistance of the
RTM6 structural epoxy with thermo -
plastic additions
S. André, F. Mathieu , D. Dumont , 
V. Dest oop , D. Daous t , C. Baill y, 
T. Pardoen • This work aims at studying
the mechanical beha viour of an epo xy
resin whic h is widel y used in aeronautical
composites (HexFlow® RTM6 from Hexcel)
wit h diff erent amount of t hermoplas tic in
order to under stand t he mechanisms t hat
lead to an im provement of damage r esis-
tance and fracture toughness.

Fatigue strength and cyclic creep
behavior of PEEK based composites
A. Avanzini, G. Donzella , D. Gallin a,
S. Pandini, C. Petr ogalli
Fatigue str ength and cyclic creep of PEEK
based composites reinf orced wit h shor t
carbon fiber s and filler s is discussed by
comparing S-N curves, progressive dam-
age index, correlation of cy clic creep
speed with number of cy cles to failur e and
fatigue failur e mechanisms by fracto-
graphic anal yses.

Epoxy resins from alcohol-liquefied
wood and the cellulose fibre reinforced
composites
H. Kishi, Y. Akamat su, M. Noguc hi, 
T. Fujiw ara , S. Mat sud a, H. Nishid a
New wood-based epoxy resins were syn-
thesized from alcohol-liq uefied wood. The
Tg and tensile pr operties of the wood-
based epoxy resin were higher t han t hose
of t he corresponding PEG based epoxy
resin. New green composites composed of
cellulose fibr es / the wood-based epoxy
resins were fabricated.

Adsorption of proteins on layered sili -
cates – a way towards nanostructured,
biofunctional material
A. Kiersnowski, K. Czuba, G. Bugla -
P³osk onska , M. Gazinska , K. Szusta-
kiewicz, J. Pig³o w ski • The communi -
cation r eports on mater ials based on mont -
mor illonite and natur al protein systems. It
is demonstrated, that formation of t he sys-
tems relies on synergistic adsorption of
proteins ont o silicate surface, whic h leads
to formation of h ybr ids resembling exf oli -
ated polymer -clay nanocom posites.

Calcium phosphate – reinforced hydro-
gel composites
J.A. Juhasz, K.A. Kw on, R.A. Br ooks,
N. Rusht on, S.M. Best
A nano and micr o-calcium phosphate-
hydr ogel has been investig ated.The com -
posite t akes advant age of the swelling
ability of t he hydr ogel and t he bioactivity
of t he calcium phosphate filler .The results
of t his study illus tr ate the highl y suit able
natur e of this com posite for use as a coat-
ing mater ial.
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Advances in numerical methods for
analysis and optimisation of composite
structures for industrial applications
M. Br uyneel, J.P. Delsemme,
Ph. Jetteur, A. Remouc hamps, 
F. Germain
This paper presents recent advances in the
non linear anal ysis and str uctur al optimi -
sation of t hin-w alled stiff ened composite
panels, whic h pr ovide satisfying answ ers
to the indus tr ial needs for large scale finite
element models wit h high non linear ities
(cont act, mater ial and geometr ical NL).

Modelling and experimental investigation
on the effect of interlaminar nano fibre
layers on the delamination behaviour in a
epoxy fiber glass composite
R. Mohan, A. Kelkar, N .
Chinn ann avar, S. Shendokar • The use
of nano fibr e inter face layers formed wit h
Tetra Ethy l Ortho Silicate and its eff ect on
the delamination in epo xy-glass composite
system is studied. The load-displacement
and fracture toughness dur ing delamination
from t he finite element modeling ar e com-
pared wit h the experiment al data.

Optimization of modal loss factor of
laminated composites including vis -
coelastic components
N. Le Maout, V. Verr on
The optimization of a h ybr id sandwic h
str uctur e is studied. Several design vari-
ables such as number of plies or t he posi-
tion of t he viscoelastic cor e are consid-
ered. The geometr ical op timization con -
sists in maximizing t he damping loss fac-
tor of t he whole str uctur e using the linear
search algor it hm.

Controlling the locus of failure in com -
posites from molecularly engineered
fibre surfaces
F.R. Jones, T.J. Swait , T. Whittle, 
C. Soutis
Plasma polymer isation w as used to con-
formall y coat glass reinf orcing fibr es. The
surface chemis tr y can be matched to the
epoxy resin matr ix, f or optimal adhesion
for tough com posites. TOF-SIMS imaging
has been used to identify t he change in
the locus of failur e wit h chemis tr y of t he
inter phase.

High speed laser cutting of carbon fibre
reinforced thermoplastic composites – In -
vestigation on static strength properties
P. Jaeschke, D. Herzog, M. Kern, 
C. Noelke, C. Peters, A.S. Herrmann
The influence on t he thermal eff ect
caused by laser cutting wit h respect to the
static str ength of TPC mater ial is studied.
Appl ying diff erent pr ocess optimization
str ategies, the heat affected zone wit hin
the TPC due to laser impact can be mini -
mized and cutting speeds abo ve 10 m/min
are realized.

Optimisation of mould filling parame -
ters during the compression resin
transfer moulding manufacturing pro -
cess
W.K. Kam, P.A. Kelly, M. Ehr go tt , 
S. Bic ker t on • Manufactur ing par ame-
ters for t he CRTM process were chosen
such t hat t he process time was kept shor t
and t he maximum mould closing f orce
was kept low. The multi-objectiv e optimi -
sation pr oblem w as solved using a genetic
algor it hmic appr oach. Full-scale analyses
were carried out on r ealistic geometr ies.

Relaxation phenomena and dynamics
in polyoxymethylene/polyurethane/
alumina hybrid nanocomposites
S. Siengchin, P . K. Karahaliou , S.N.
Geor ga , C.A. Kr ontiras, J. K ar ger -
Kocsis, G.C. Psarras • Ternary hybr id
composites composed of POM/PU/alumina
nanopar ticles were produced by melt blend -
ing wit h and wit hout latex pr ecompound -
ing. Their electr ical properties were exami -
ned by means of Broadband Dielectr ic Spec-
troscopy. Recorded relaxations ar ise from
both pol ymer s and the presence of filler.

Assessment of laminate damage
micromechanisms using high resolu-
tion synchrotron radiation computed
tomography
M. Mavrogordato, P. Wright , I.
Sinclair, S.M. Spearing • Synchr otr on
radiation com puted t omog raphy has been
exploited t o enable detailed multi-scale
failur e analysis & damage characterisation
of t oughened/ non-t oughened laminates.
Particular attention is paid t o local micr o-
str uctur al effects on progressive matr ix
cracking, delamination and fibr e failur e.

Study on the stress softening effect of
silica filled rubber composites
M. Ito
Electron spin measur ements under t he
tensile deformation, tr ansmission elec-
tr on micr oscopy observations and mea -
surements of tensile pr operties were car-
ried out f or silica filled SBR and IR vulcan -
izates to discuss on the mechanism of
str ess softening eff ect (Mullins eff ect).
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Thermoplastic yarns filled with carbon
nanotubes for reinforcement of com -
posite matrices based on epoxy resins
D. Dumont, D. Daous t , M. Scla vons,
J. Devaux
A method t o disperse simult aneously solu-
ble thermoplas tics and nanofiller s in
epoxy resins is proposed for com posite liq -
uid moulding tec hnologies. The dissolu -
tion of t hermoplas tic y arns and the diffu -
sion of carbon nano tubes initiall y dis-
persed in the correspondent nanocom pos-
ites are investig ated.

Tailoring the interfacial properties and
flame retardancy of polymer/short-
fiber composites through a reinforce -
ment at nano-scale
N.A. Isitman , C. Kayn ak
In t his study , apparent fiber/matr ix inter -
facial shear str ength and fir e behavior of
shor t fiber -reinf orced, organophosphor us
flame r etardant n ylon-6 /montmor illonite
nanocom posites were investig ated by
means of continuum micr omechanics
and cone calor ime tr y.

Impact damage quantification by anal -
yses of acoustic emission data
M. Scheerer, T. Goss, M. Henzel, 
M. Marisc hler, R. W agner
In t his work the author s present an algo-
rit hm f or im pact damage quantification
in fibr e reinf orced plastic str uctur es, based
on acoustic emission dat a acquir ed onl y
for a defined time per iod, wher e only the
acoustic emission e vents coming fr om t he
fr iction of t he damage will be t aken int o
account.

On the interaction between intralami -
nar cracking and delamination:
mesoscale modeling, identification and
validation
E. Abisset, P. Ladeveze, F. Daghia
The inter action be tw een intr a- and inter -
laminar deg radation of a laminate can be
crucial t o predict com plex damage sce-
nar io associated for example to im pact.
Such coupling w as recentl y intr oduced in
the mesomodel developed at t he LMT-
Cachan. A descrip tion of t he model and
some examples are given.

Single step functionalisation of cellu -
lose to produce all-cellulose nanocom-
posites
K-Y. Lee, A. Delille, J. J Blaker, 
A. Mant alaris, A. B ismar ck
We develop a method t o modify bacter ial
cellulose (BC) in t he presence of micro-
crystalline cellulose (MCC), r eactively
compatibilising t he two phases to make
nanocom posite. As a result, all-cellulose
nanocom posites reinf orced by highl y
crystalline BC w as produced.

Micromechanical deformation process -
es in natural fiber reinforced PLA com-
posites
J. Móczó, G. Fal udi, K. Renner, 
B. Pukánszky
PLA was reinf orced wit h four natur al
filler s having diff erent par ticle character-
istics. The mechanical pr operties of the
composites were characterized by tensile
testing. Micr omechanical def ormation
processes were studied b y acoustic emis -
sion measurements and scanning electr on
micr oscopy (SEM).
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Effect of realistic waviness defects on
compressive strength of fibre compos -
ites
S.L. Lemanski, M.P.F. Sut cliff e
Com pressive failur e of UD composite wit h
fibr e waviness defects. Several parameters
in vestig ated using finite element models,
including mater ial model, size and posi -
tion of fibr e misalignment, & laminate
thic kness. Results are explained fr om
micr omechanics of fibr e reinf orced mate-
rials.

Blast response of GLARE laminates
using explicit finite element analysis-
comparison against experimental
results
T. Kotzakolios, D. E. Vla c hos, 
V. Kos t opoulos • Glare is a fibre metal
laminate de veloped as analternativ e for
aluminium used in aer ospace applications
due to its superior fatigue and im pact
characteristics.In t his work, finite element
models were generated for various charge
sizes for a typical GLARE configur ation
used for fuselage skin.

Improving the manufacture of complex
geometries through the use of a novel
highly drapable preform- a tow steer -
ing approach
K. Hazra, C. Ward, K. P o tter
Diff erent geometr ical features in a part
requir e diff erent formability c haracteris-
tics. Aut omated f orming tec hniq ues often
deform reinf orcements that could easil y
be formed manuall y. This paper will in ves-
tig ate preforming tec hniq ues that
enhance formability dur ing aut omated
lay-up over complex cor e.

Production technology route planning
of composite parts
K. Karjust, M. Pohlak, J. Maj ak
There have analyzed the adhesion pr o-
cesses betw een the glass-fiber reinf orce-
ment la yer and acrylic sheet. For optimal
selection of t he adhesion area the opti -
mization model has pr oposed. Together
wit h t he adhesion area optimization
found out max T ensile Force using Finite
Element Anal ysis.

Development of experimental and
modelling tools for electro – mecha -
nical fatigue tests in composite materi -
als for aircraft applications
M. Gigliotti, J-C. Grandidier, M. C.
Laf arie-F reno t , D. Mar c hand • The
present paper focuses on the development
of exper iment al and modelling t ools for
electro-mechanical fatigue tes ts in CFRP
for fuselage applications. Pr eliminar y
results show that t he number of cy cles to
ruptur e of electrified samples falls wit hin
the scatter of the non-electr ified ones.

Development of a pressurized ring test
to evaluate the influence of the tow ten -
sion on high pressure composite tank
A. Pilato, C. Bois, J.-C. Wahl, N . Perr y
In or der to stock hydr ogen under gaseous
form, high pr essure carbon/epo xy t anks
are realized using t he filament winding
process. A pressurized ring test was devel-
oped to represent the real solicit ation of
the str uctur e and to leave free the thic k
cut edge for mater ial heterogeneity obser -
vations.
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20:30 WELCOME RECEPTION
IN GELLÉRT BATH 
Free of charge. 20 min pleasant walk from the
conference venue.
The welcome reception will be held in
Gellér t bath, whic h is one of t he most pop -
ular his tor ical bat hs in Budapest. The
medicinal spr ing her e was already famed in
the 13th centur y. The spa is decorated wit h
a wealth of or iginal Ar t Nouveau furnish -
ings, artistic mosaics, stained glass win-
dows and sculptur es, although t he inter ior
of t he hotel built alongside has los t man y
of t hese fittings o ver the years.



Composites for a sustainable society: 
is the future nano, bio or both?
I. Verpoest 
Catholic U niversit y Leuven
Nano-engineer ed composites offer a great
potential in im proving t oughness and
im pact resistance, if t he nano-scale rein -
forcement is cor rectly positioned on or
inbe tw een the fibr es. Biobased polymer
matr ices and fibr es can greatly reduce the
ecological im pact dur ing t he production
of com posites.

Plenary lecture
Chair: G.S. Springer

8:00 - 8:50 Tuesday 19

8:00
A
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Surfactant effect and structure-proper -
ty correlations in PA6/layered silicate
nanocomposites: particle structure,
exfoliation, reinforcement
E. Naveau, Z. Domink ovics, C. Jer ome,
K. Renner, J. Móczó, M. Alexandre, B.
Pukánszky • PA composites were prepared
from clays modified wit h organophosphonium
and ammonium salts of similar c hemical struc-
ture. Structur e was characterized by SEM, TEM,
WAXS, rheology and mec hanical testing. The
phosphonium salt r esults in mor e homogeneous
structur e, better exfoliation and r einforcement.

Electrical, mechanical and thermal
properties of multiwall carbon nan -
otube modified linear poly(p-pheny -
lene sulfide) manufactured via twin
screw extrusion
A. Noll, T. Burkhar t
Electrical, t hermal and mec hanical pr op-
erties of MWNT/PPS nanocom posites
manufactur ed via twin scr ew extr usion
were investig ated. A low electr ical percola-
tion t hr eshold was observed, and a good
dispersion quality of MWNT s on micr o-
and nanoscale was verified.

Creation of nano-composites with vari -
ous nano-structures by biomimetic
approach
K. Kazama, H. Hatt a, M. Koy ama, 
H. Fukud a
Living tissue ar e formed by self-assem-
bling pr ocesses and are attained envir on -
ment ally-adapted str uctur e. To produce
str uctur ally-optimized com posites by a
biomime tic appr oach, we investig ated the
condition of contr olling fact ors yielding
various liq uid cr ystalline states of collagen
solution.

Damage tolerance and interlaminar
crack growth of braided composites
S. Stelzer, M. Wolf ahr t , G. Pinter, 
T. von Reden, J. N ois ternig
Wit hin t his work an experiment al in vesti -
gation of t he damage tolerance and the
inter laminar cr ack growt h of br aided com -
posites under mono tonic and fatigue
loading w as undertaken. Mono tonic and
cyclic mode I, mono tonic Mode II and
compression after im pact measurements
were carried out.

Static and fatigue tensile behaviour of
3D braided carbon/epoxy composite
M. Li, J. Pazmino, V. Carvelli,
S.V. Lomo v, A.E. Bogd ano vic h, J. Xu,
D.D. M ungalo v, I. Verpoes t
The present work presents an experimen -
tal study of a 3D br aided carbon/epo xy
composite. The pr eform mater ial is pro-
duced by 3TEX Inc. The exper iment al
study in volves static tensile tests to have
the in-plane pr operties and tensile-tensile
fatigue tests to produce the Wöhler (S-N)
curves.

Proposition of 3D progressive failure
approach and validation on tests cases
J.-S. Charrier, N. Carrere, F . Laurin,
T. Brethea u, J.-M. Laborie
This paper proposes a failure approach
dedicated t o 3D loadings and matc hing
the requir ements of design office. The
out-of-plane s tr engths are identified
thr ough tw o simple tests. The evaluation
of t he stability of t he delamination and
the influence of t he edge effects will be
studied.

Functionalised hydrotalcite-like anionic
clays, nano-fillers of biodegradable
polymers
U. Costantino, M. N occ hetti, 
G. Gorrasi, L. T ammar o, V. Vitt oria
Hydr otalcite-lik e compounds modified b y
inter calation wit h anti-inflammat ory
drugs, antibio tic, antimicr obial and
antio xidant species have been dispersed in
biodeg radable and biocom patible pol y-
mer ic matr ices to obt ain biomedical and
activ e food packaging systems as films or
fiber s.

Mophological and microstructural char -
acterisation of bamboo fibres and the
relation with mechanical properties
L. Osorio, E.Trujillo, A.W . Van
Vuure, I. V erpoes t
Because of its good mechanical pr operties
and lo w density , Bamboo fibr e represents
a good alternativ e as reinf orcing mater ial.
The goal is to make it suit able to be used
as reinf orcement in com posites. To have
the good kno wledge about its micr ostr uc-
tur al and mechanical c haracteristics is
im perativ e.

Origin of kink bands in bast fibres and
their effects on the fibre strength
T. Hänninen , M.S. Alam, A. Mic hud,
M. Hughes
Mechanical tr eatments are commonl y
used to separate the fibr es from stems and
subsequentl y to technical fibr es. These
tr eatments are known t o cause defects in
the fibr es. In this study w e are investig at-
ing ho w defects affect the fibr e str ength
by using several techniq ues.
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Virtual modelling of microscopic dam -
age in polymer composite materials at
high rates of strain
M. Lidgett, R. Brooks, N .A. Warrior,
K. Br own
This work integ rates a micro scale com-
posite model whic h accurately reflects the
fibr e architectur e, failur e mechanisms and
high s tr ain rate properties, int o a meso
scale composite model. User subr outines
define mater ial behaviour of t he fibr e,
inter face and matr ix in A baqus®.

Shape optimisation of a biaxially load -
ed cruciform specimen
A. Makris, T. Vandenber gh, 
C. Ramaul t , D. Zar ouc has, D. Van
Hemelrijc k, E. Lamkanfi, W . Van
Paepegem • A numer ical op timisation
techniq ue (sequential q uadratic pr ogram-
ming or SQP) is coupled wit h a parametr i-
cally built finite element model (FEM) t o
concentr ate and initiate damage in t he
centr e of crucif orm specimens and
achieve a uniform str ain field b y varying
the geometr ical characteristics of it.

Three-dimensional damage analysis of
laminated composites using parallel
boundary element method
J. E. Ortiz, P.P. Camanho
We present numer ical im plement ation of
3D cohesive zone model int o the bound -
ary element f ormulation. The model uses
quadratic boundar y element t o simulate
initiation and e volution of t he damage in
unidir ectional com posite mater ial. A
benchmar k is discussed and comparativ e
results are presented. 

An investigation on the development
of the transverse bonding in automat -
ed tape placement process
M.A. Khan, J. Lit chner, R. Sc hled jew ski
This research work deals wit h some tech-
nical issues in t hermoplas tic t ape place-
ment pr ocess like thermal energy in put,
widt h deformation, positioning and o ver-
lapping of t he adjacent t ape and corre-
sponding tr ansverse str ength develop-
ment. Simulation ar e also performed to
verify t he widt h change.

Effects of the impregnation die geome -
try on the roving tension and laminate
quality during filament winding
A. Miaris, M. Päßler, 
R. Schled jew ski
Filament winding is a me thod f or t he pro-
duction of high end s tr uctur es. IVW is
developing a ne w im pregnation unit f or
the continuous pr ocessing of carbon fiber
rovings. The pr esent work discusses the
mechanisms t hat act inside t he im pregna-
tion unit and cor relates them wit h t he
processing parameters.

Fabrication and characterization of
MWCNT reinforced carbon fabric/epoxy
O. Choi, B.S. Kim, J.H. Byun, 
D.L. Cho, K.S. Kim
Charged MW CNTs were deposited on car-
bon fabr ic by EPD. Charges were by plas-
ma pol ymer izations and acid solution,
respectively. Compared to the unmodified
carbon fabr ic/EP, the in-plane electr ical
conductivity has incr eased by 40% and
acrylic acid plasma tr eated case increased
onl y 14%.

Progressive crushing of pultruded tubes
under quasistatic and blast loading
D. Kakogiannis, D. Van Hemelrijc k, 
J. Van Ac keren, J. Wastiels, 
S. Palanivel u, W. Van Paepegem, 
B. Reymen, J. Vant omme
In t he present study t he influence of tr ig-
gering on t he energy absorption of cir cu-
lar pultr uded com posite tubes is investi -
gated. The tubes are tested under q ua-
sistatic and blast load, applied axiall y. For
the measurements was used a ballistic
pendulum.

Behaviour of optical fibre Bragg grat -
ing sensors embedded into composite
material under flexion
D. Kinet, D. Garra y, M. Wuilp ar t , 
F. Dor tu , X. Dusermont , 
D. Giannone, P . Mégret
A high number of fibr e Bragg grating
(FBG) sensors have been embedded wit h-
out spectr al deformation and w ere used
for tr action and flexion measur ements.
The results are promising and could pr o-
vide a powerful t ool t o predict r uptur e
thr eshold in com posite mater ials.

Experimental analysis of fibre orienta -
tion in injection moulded notched
plates made of short fibre reinforced
polyamide
A. Bernasconi, F. Cosmi
Fibr e orient ation in injection moulded
samples of short glass fibre reinf orced
pol yamide w as analyzed experiment ally
using micr o-tomog raphy and phase con-
tr ast imaging tec hniq ues. Samples were
analyzed and results compared wit h t hat
predicted by commer cial softw are simu-
lating injection moulding.
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Electronic and opto-electronic proper -
ties of TiO2 composite single
nanofibers with mesoporosity
Y-R. Kim
Semiconduct or nano wir es have intensiv e-
ly been investig ated in nanodomain f or
their applications of g as sensor. In t his
study , fabrication of mesopor ous TiO2
nanofiber (MTNF) is r eported and t heir
various applications ar e discussed in the
aspects of electronic, op tical, and op to-
electronic fact ors.

Experimental analysis for mechanical
properties of the carbon nanotube
fibers
K. Yilan, L. Qiu
In t his paper, two kinds of exper iment
have been done by tension and micr o-
Raman Spectroscopy for t he mechanical
properties of the nano tube fiber s. The
mechanical model of t he fiber s has been
made and t he main eff ect factors for
mechanical pr operties are discussion and
analysis.

BEM analysis of Inter-fibre failure in
composites. Comparison between car-
bon fibre and glass fibre systems
E. Correa, F. París, V . Mantic
The evolution of t he matr ix/inter -fibr e
failur e for tw o diff erent bi-mater ial sys-
tems: glass-epoxy and graphite-epo xy is
analysed by means of a Boundary Element
model. The r esults are analysed using the
concepts derived from Inter facial Fracture
Mechanics.

Visual detectability of blunt impact
damage in a stringer-stiffened CFRP
fuselage panel
J. Baaran, S. Waite, W . Kleine-Beek
The influence of inspection par ameters
(lighting, sur face colour/finish, cleanli -
ness, inspection ang le) on t he detectabili -
ty of damages has been determined b y
visual inspections of tw o nominall y equal
composite str uctur es with blunt im pact
damages. Inspections were carried out b y
100 test persons.

Compression moulding of laminates
based on all-cellulose composites or
high strength laminates based on all-
cellulose composites
T. Huber, J. Müssig, S. Bic ker t on, 
S. Pang, M.P . St aiger • A lamination
procedure for all-cellulose com posites
using par tial dissolution of cellulosic fibr e
surfaces by a treatment wit h t he ionic liq -
uid (1-Buty l-3-me thy limidazolium
acetate) will be pr esented. The so pro-
duced all-cellulose com posites were ana-
lyzed using tensile testing, SEM and XRD.

Thermal properties of microfibrillated
cellulose modified with polymers
P. Pietikäinen, T. Mehtiö, J. Seppälä
Micr ofibr illated cellulose (MFC) f orms
unif orm web-lik e str uctur e wit h wide
range of polymer/MFC mass r atios. It w as
shown t hat pol ymer/MFC com posites can
be used in applications wher e thermal sta-
bility is r equir ed. These properties can be
fine-tuned b y adjusting pol ymer/MFC
mass ratio.
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Numerical macro scale modelling of
discontinuous fibre architectures
R. Luchoo, L.T. Harper, M. Bond,
N.A. Warrior
A random fibr e netw ork model dis tr ibutes
non-linear discontinuous t ows, as 1D
beam elements in a 3D volume, using a
non-cont act algor it hm. The model is used
in conjunction wit h an FE package to
in vestig ate fibr e length, size and volume
fraction eff ects under quasi-static tensile
loading conditions.

Haar wavelet based discretization tech-
nique for analysis and design of com-
posite plate and shell structures
J. Majak, M. Pohlak, M. Eerme, 
K. Karjus t , J. Kers
The Haar wavelet discretization tec hniq ue
for t he solution of t he elastic bending
problems of com posite str uctur es is pro-
posed. Str ong and w eak formulations
based discretization sc hemes are dis-
cussed.The higher order approximation
has been intr oduced, including local and
global ter ms.

An overview of heat transfer studies
during the curing of thermosets in
moulds
V. Kosar, Z. Gomzi
Experiment al measurements of time -
temperatur e profiles across the body of
the mould ser ves as input exper iment al
data for testing mat hematical models of
cur ing pr ocess. By solving t he model, use-
ful r elations betw een the process and
equipment v ariables were revealed and
could be easily observed.

Automation of tow placement preform -
ing using binder coated carbon fibre
tows
M. Asareh , A.R. Mills
An Aut omated Tow Placement (ATP)
device for preforming wit h binder coated
carbon fibr e tows was designed and built
at Cranfield Com posites Centr e. A ther-
mal imaging sy stem w as used for calibr a-
tion of t he ATP device. A modified t ow
pullout tes t was used to compare preform
adhesion str ength.

Mechanical properties of core-shell
rubber particles toughened epoxy
resins and composites
J. Krämer, U. Beier, V . Al ts täd t
In t his study t he modification of a t her-
moset resin (DGEBA) wit h core-shell parti -
cles of diff erent sizes is presented. The
characterization of t he neat resins and
carbon fibr e reinf orced composite mater i-
als included w ater absorption, dynamical
mechanical anal ysis and the mechanical
performance.

Health monitoring system of composite
structures based on dynamic response
measurements and advanced signal
processing techniques
A. Panopoulou, T. Lout as, V. Kosto-
poulos, T . Henriksen • The work deals
wit h t he development of a sy stem for SHM
of com posite str uctur es based on real-time
dynamic measur ements using Fiber Bragg
Grating (FBG). Damage was simulated by
adding kno wn masses in diff erent locations
of a test panel. An ar tificial neur al net was
applied f or damage identification.
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Mechanical and thermal response of i-
PP & s-PP/MWNT nanocomposites
D.E. Mouzakis, I. Zubur tikudis
Nanocom posites based on i-PP and s-PP
and Multiw all Carbon N anotubes
(MWNT s), were prepared. Static and
dynamic tes ting, fr acture toughness of
no tched specimens and DMA tes ts were
performed in or der to access mechanical,
viscoelastic, and fr acture toughness
response, of these nanocomposites.

Manufacture and characterization of
hollow carbon nanofibers
B.S. Lee, W-.R. Yu
This study is concer ned wit h hollo w car-
bon ‘nano’fiber s, in particular manufac -
tur ing pr ocess that can contr ol t heir w all
thic kness and core size. We will f ocus on
the electrospinning conditions t o find a
relationship be tw een these parameters
and hollo wness.

Nano-engineered fibre reinforced com -
posite: Gain in properties and limita -
tions of the manufacturing
S.V. Lomov, L. Gorb atikh, A. God ara ,
L. Mezzo, F . Luizi, I. V erpoes t
It is possible to achieve a significant
incr ease in toughness after addition of
CNT to the composite. Fracture tough -
ness, interlaminar shear str ength, fibr e-
matr ix inter face shear str ength are higher
in nFRC. A factor of im provement r anges
from 30…70% to about 2 times.

Fracture toughness of injection mould -
ed organoclay reinforced polypropy -
lene composites
P. Frontini, V. Pett arin, F . Brun, 
A. Pontes, J. V ian a, A. Pouzad a
Fracture toughness, Kc of injection mold -
ed polypr opylene/nanorg anoclay compos-
ites was determined at diff erent positions
in t he moldings using SENT specimens. Kc
variation w as assessed at the bulk and at
the weld line r egion. Kc was affected by
mouldingposition, cla y content and par ti -
cle orient ation.

Development of fatigue delamination
onset and growth criteria for damage
tolerant design of small aircraft com -
posite structures
S. Giannis
Delamination failur e is one of the main
failur e mechanisms in mos t applications
that adv anced composite mater ials are
used. This paper discusses the develop-
ment of suit able mix ed-mode fatigue
delamination cr iter ia to describe delami -
nation onse t and growt h.

A cumulative damage law based on
continuum damage mechanics
approach
R.M. Guedes
A modification of t he classical failur e con-
dition in t he framework of continuum
damage mechanics (CDM), based on or ig-
inal ideas of Kachano v, is proposed. This
new formulation is combined wit h a gen-
eral damage growt h law to obt ain a diff er-
ent cumulativ e damage law (CDL).

Environmentally friendly poly(lactic
acid)/phormium tenax composite: ther -
mal and mechanical characterization
I.M. De Rosa, A. Iannoni, J.M. Kenny ,
D. Puglia , C. Santulli, F. Sarasini
A polylactic acid (PLA) matr ix has been
reinf orced wit h diff erent tenor s of
Phormium T enax shor t fibr es (20, 30 and
40%) and characterised from t hermo-
mechanical point of vie w. The results
show in gener al for t he composites a con-
siderable improvement over the properties
of t he pure matr ix.

Green processing of nanofibers
R. Krishn an, S. Ramakrishna
Cur rent electr ospinning me thod is used
organic solvents as a medium and a trace
amount of org anic solvent in t he electro-
spun scaffolds will damage t he human tis -
sues. In the present study , nanofiber s were
fabr icated fr om w ater soluble pol ymer s to
im prove eco-friendliness of t he process.

Glass transition temperature behaviour
and viscoelastic properties of polylac -
tide-co-glycolide/alpha-tricalcium
phosphate nanocomposites
A.S.I. J Wilberforce , B.S.M. Best , C.R.E.
Camer on • Polylactide-co-g lycolide/alpha-
tr icalcium phosphate nanocom posites
showed lower temperature transitions t o
the leathery region and had lo wer glass
transition tem peratures than t he unfilled
pol ymer. This was thought t o be due to
weak inter facial bonding be tween the
nano-par ticles and pol ymer matr ix.

A B CNanocomposites
Chair: W.H. Ruan

Damage and fracture
Chair: V. Carvelli



Interphases and matrices
Chair: J. Thomason 

Processing & manufacturing
Chair: V. Michaud 

Experimental techniques
Chair: L.M. Vas 

NOTES

11:10 - 12:10 Tuesday 25

11:10

11:30

11:50

The incorporation of nano and micron-
scale fillers to enhance the interlayer
adhesion of hot compacted single poly -
mer polypropylene composites
R.J. Fos ter, P .J. Hine, I.M. Ward
The current work is a major extension of
tw o very diff erent studies carried out pr e-
viousl y to in vestig ate factors that aff ect
the peel str ength of sing le-pol ymer com -
posites produced by the Leeds hot com -
paction pr ocess. We have now in vestig at-
ed the amalgamation of t hese two
approaches.

Modelling of the interfacial debonding
in SiC/SiC microcomposites
L. Gélébart
In 1D models of micr o-com posites, the
behaviour of t he inter phase does not rely
on a refined descrip tion of t he debonding.
The pur pose of this presentation is t o
derive a 1D model of the inter phase
behaviour fr om 2D axisymme tr ic finite
element calculations accounting f or
debonding pr opagation.

Interfacial properties of CNT grafted
carbon fibers
K.J. Kim, W-R. Yu, J.H. Youk
Carbon nano tubes grafted carbon fiber s
were fabricated to im prove the inter facial
properties betw een carbon fiber s and resin
matr ix. The eff ect of the parameters such
as the size (diameter and lengt h) of CNT s
was quantit ativ ely evaluated on t he inter -
facial pr operties.

Spring-in of composite parts manufac -
tured by Liquid Resin Infusion (LRI) pro-
cesses
H.-F. Perrin, A. D'acunt o, P. Mar tin,
J.-P. Cauc hois
This work propose a method t o predict
deformation of ang led part manufactur ed
by LRI processes. The contribution of t he
specific t o LRI processes deformation
mechanism is exper iment ally in vestig at-
ed. A simple model is pr oposed in or dner
to predict spr ing-in ang le as function of
intr insec parameters.

Optimizing the continuous dry impreg -
nation of thermoplastic matrix fiber
reinforced materials
J.P. Nunes, L.M. Amorim, J.F . Sil va
This work establishes process windows for
efficient continuous dr y production of
thermoplas tic matr ix fibr e reinf orced tow-
pregs in a recentl y developed coating line.
Relevant pr ocessing parameters were var-
ied to determine t heir influence on t he
final pol ymer mass fraction and mater ial
quality .

PP-EPDM thermoplastic vulcanizates
(TPVs) by electron induced reactive
processing
K. Naskar, U. Gohs, U . Wagenknec ht ,
G. Heinric h
TPVs can be produced by reactive process-
ing. A 1.5 MeV electron accelerator was
dir ectly coupled t o an inter nal mix er by
energy in put via high energy electr ons
under dynamic conditions of melt mixing
of PP and EPDM. Influence of absorbed
dose, electron energy and tr eatment time
have been studied.

Mechanical properties of all poly(ethy -
lene terephthalate) composites
C.M. Wu, F.C. Pu, C.H. Chiu , J.C. Chen
Self-reinf orced PET composites were pro-
duced by film-s tacking tec hniq ue. It was
established t hat t he best condition is lo w
consolidation tem peratur e and short
holding time. A significant im provement
on t he tensile, flexur e and impact proper-
ties were obtained in all srPET composites.

Some remarks concerning the gelation
of PVC/Wood flour composites
J. Tomaszew ska , S. Zajcho w ski, 
T. Sterzynski
Str uctur al and t hermal eff ect in
PVC/w ood flak es composite (WPC) by
gelation w ere determined. It w as found
that PVC matr ix gelation occur s at lower
temperatur e, accompanied b y thermal
effects due to self heating of t he com-
pound. Significant c hanges of the pr imar y
grain str uctur e were also noted.

Four-point bending test of asymetrical
tapered carbon/epoxy composite lami -
nates
D. Carrella-Payan, G. Allegri, 
J. Lander
In t his study , four point bending tes ts
have been performed on assymmetr icall y
tapered specimens aimed at characterising
the onset of delamination fr om pl y drop-
off s. The specimen failur e mode has been
fur ther in vestig ated by analytical me thods
and FE analysis.
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Effect of dispersion state on mechanical
properties of CNT/epoxy nanocomposite
S.H. Kim, J.W. Jung, S.H. Yum, J.M. Park,
J.K. Park, W.I. Lee
Using t he new method t o assess the dis-
persion state from t he DSC analysis, the
relationship be tw een the dispersion state
and mechanical pr operty w as investig at-
ed. It was found t hat t he key to the extent
of im provement seemed to be the number
of well disper sed CNTs, not t he absolute
amount of CNT s.

Development of Hybrid-Buckypaper (HBP)
structures and multi-functional assess-
ment of composites incorporating HBP
V. Kost opoulos, A. Baltopoulos,
S. Eleftheriou , A. Vav oulio tis
MW CNTs together wit h CNF and SiC
nanopar ticles were combined t o produce
hybr id buc kypaper (HBP). SEM-characteri-
zation of t he micr ostr uctur e was per-
formed and cor related wit h manufactur -
ing par ameters.The sensing performance
of HBP composites was evaluated as
embedded sensors in larger str uctur es.

Damage in textile laminates of various
inter-ply shift
D.S. Ivanov, S.V. Lomo v, I. Verpoes t
The deformation and failur e of textile
laminates ar e str ong ly affected by inter -
layer configur ations. As an alternativ e to
large representativ e volumes, we propose
boundar y conditions imit ating t he inter -
action wit h t he surrounding non-per iodic
media.

Damage initiation and growth in lami -
nates with ply drop-offs under quasi-
static and fatigue loading
A.R. Sanderson , T.F. Capell, S.L. O gin,
S.C. Tjin, B. Lin
Com posite laminates commonl y include
dropped plies t o allow for changes in cross
section. Damage observations are reported
in a model tes t specimen intended t o be
used for assessing whether chir ped fibr e
Bragg grating (CFBG) sensors are suitable
for monit or ing damage development asso-
ciated wit h dr opped plies.

The effect of kink bands on the
strength distribution of flax fibers
E. Sparnins, J. Andersons
The mechanical pr operties of flax fiber s
are affected by natur al variability and
damage. The str ength distr ibution of ele -
ment ary flax fiber s is determined at sever-
al lengt hs by standard tensile tests.
Str ength distr ibution function is der ived
and found t o provide good agreement
wit h test results.

Effect of enzyme treatment on proper -
ties of pineapple leaf fiber-polycarbon -
ate composites
C. Silapasunthorn, 
P. Threepopn atkul, W . Srij ara t sin
The treatment eff ect of cellulase enzyme
for pineapple leaf fibr es (PALF) on proper-
ties of fiber r einf orced polycarbonate com -
posites (PC/PALF) was investig ated. The
results show that sur face modification
wit h cellulase could im prove mechanical
properties of the composites.
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Effect of silane coupling agents on the
durability of glass fiber/epoxy lami -
nates
A. Marques, D. Deheunync k, 
P. Chevalier
Commer ciall y available and ne w fiber -siz-
ing pr oducts, wit h diff erent organic func -
tionalities, ar e evaluated wit h t he pur pose
of enhancing t he str ength, t he mois tur e
and t hermal r esistance of composites, in
particular E-g lass fiber/epoxy resin lami -
nates, for e.g. Printed Cir cuit Boar ds appli -
cations.

Newly developed grafted polymer type
coupling agents and impregnation
technique for carbon fibre reinforced
polyethylene composites
Cs. Varga, N. Misk olczi, L. B ar tha , 
L. Fal ussy • The aim of our w ork was
developing of ne w coupling agents f or car-
bon fibr e reinf orced PEs in order to over-
come their incom patibility pr oblems.
Their eff ectiveness were follo wed by the
changes in t he mechanical pr operties of
the composites and the possible inter ac-
tions w ere studied on SEM graphs.

Drilling process of composite laminates
– a tool based analysis
L. Miguel, P. Durao, D.J.S.
Gonçal ves, J.M.R.S. Tavares, V .H.C.
de Albuquerque, A.T . Marques
The characteristics of carbon fibr e reinf orced
plastics had broadened their use. In result of
their inhomogeneity , machining can lead t o
diff erent damages, like delamination. This
work shows that a proper combination of
tool mater ial, dr ill geome tr y or cutting
parameters can reduce delamination.

Time reduction of manufacturing cycle
in a high heating ramp process for car-
bon/polymeric composite: thermoki -
netic characterization
C. Paris, P.A. Olivier, G. Bernhar t
Our work focuses on curing time r educ-
tion o wing t o an out-of-aut oclave process.
Beside the determination of t he prepreg
cure kinetics, t he degradation w as studied
and t he mor phology of cur ed matr ix anal -
ysed. The effects of melting of t hermo -
plastic par ticles on mec hanical pr operties
were assessed.

A modified arcan test suited to analyse
the behaviour of composites and their
assemblies under out-of-plane loadings
J.Y. Cognard, L. Sohier, P . Davies
Numer ical and exper iment al results indi -
cate that t he proposed modified Ar can fix -
tur e is suitable for obt aining t he response
of hybr id bonded assemblies wit h com -
posites. Experiment al results under line
the influence of diff erent parameters on
the out-of-plane s tr ength of t he compos-
ite.

Study of interlaminar shear and inter -
laminar tensile behaviour of angled
laminate beams
G. Zhou, J. Haw or th, B. Aspin all, 
P. Nash
Large curved composites str uctur es in use
lack reinf orcement in t he thic kness direc-
tion. Delamination could occur and bends
in t he str uctur es cause str ess concentra-
tions. W e design and manufactur e angled
laminates wit h crease and investig ate its
effect on t heir inter laminar beha viour .
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Carbon nanotube-reinforced 
elastomers
L. Bokobza
Carbon nano tubes display exceptional
stiffness and str ength and remarkable
thermal and electr ical pr operties, whic h
make them ideal candidates as filler s for
elastomer ic mater ials. This paper will giv e
some recent advances in processing and
characterization of elas tomer s filled wit h
multiw all carbon nano tubes.

Synthesis and properties of PEEK/
carbon nanotube nanocomposites
A.M. Díez-Pascual, M. Naff akh, 
M.A. Gómez, M.T . Mar tínez, J.M.
González-Domínguez, Y . Mar tínez-
Rubi, B. Simard • This study deals wit h
the development of high-per formance
pol y(ether ether ketone) based nanocom -
posites including sing le-walled carbon na -
no tubes. The incor poration of filler s im-
proves the thermal stability , electrical and
thermal conductivity , str ength, storage
and young modulus of t he composites.

On the prediction of mechanical prop -
erties of nanocomposites
M. Qu aresimin, M. Zapp alor t o,
M. Salviato
A classification of t he available modelling
str ategies is proposed, depending on t he
scale used to address the problem. Some
of t he existing t oughening models will be
modified, in or der to make them size-
dependent. A ccurate results will be pr e-
sented and discussed.

Damage tolerance to repeated impacts
of glass fibre laminates with cork film
interleaves
P.J.R.O. Nóv oa , D. Dias, A.T. Marques
Inter layers are used to incr ease the tough -
ness of composite laminates. Cor k films
were selected as interlayer mater ial. The
toughening s tr ategy is evaluated studying
the damage tolerance to repeated impacts.
Results show a clear influence of inter layer
mater ial on t he composite str uctur e
toughness.

The use of a controlled multiple impact
test to characterise through-thickness
penetration of composite panels
J. Sirichantra, S.L. Ogin, D.A. J esson
For certain mater ials (e.g. CFRP panels
based on plies of plain-w oven fabr ic) fea-
tur es, akin to “flaps”, de velop dur ing lo w-
velocity im pact. Measurements of t he flap
lengt h enable a compliance/cr ack-lengt h
relationship t o be determined, fr om
whic h, it is pr oposed, a toughness value
can be derived.

Delayed fracture of woven GFRP under
constant load in hydrothermal environ -
ment
M. Kotani, Y. Yasufuku , H. Kaw ad a
Constant load test of plain w oven GFRP
was conducted in air and under w ater to
in vestig ate its degradation beha vior under
hydr ot hermal envir onment. The r uptur e
time shor tened wit h higher applied s tr ess
and higher tem peratur e due to the accel-
eration of damage accumulation wit hin
GFRP constituents.

Bio-based composites: Solutions to
global warming
R.P. Wool
Biobased Composites: Solutions t o Global
Warming. As a viable solution t o global
warming, bio-based mater ials are designed
using t he Twinkling F ractal Theor y to sup-
por t t he green energy infr astr uctur e wit h
wind and h ydr o turbines, solar integ rated
energy efficient housing and h ydr ogen
storage.

Characterization of polymer composite
materials based on bamboo fibres
E. Trujillo, L. Osorio, A.W . Van
Vuure, I. V erpoes t
Bamboo (Guadua angustif olia) fibr es are
studied t o be used as reinf orcement in
continuous t hermoset and t hermoplas tic
composite mater ials. The results illus tr ate
that bamboo pr esents a natural and
renewable option as reinf orcement wher e
glass fibre and traditional natur al fibr es
are used nowadays.

Properties of kenaf filled polypropy -
lene composites containing ammonium
polyphosphate as flame retardant
A. Hassan, A. Ismail, Z. Mohamad
The main objectiv e of this study is t o
determine t he effects of ammonium
pol yphosphate on flammability and t her-
mal pr operties of kenaf-filled pol ypr opy-
lene composites. Ammonium pol yphos -
phate incr eased the flame resistance and
thermal stability of k enaf-filled
pol ypr opylene composites.
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Influence of thermal stress on interface
strength of fibre-reinforced thermo -
plastic investigated by a novel single
fibre technique
J.L. Thomason , L. Yang
We present data on the temperatur e
dependence of glass-polypr opylene IFSS
obt ained by a novel combination of t he
micr obond tes t wit h a thermomec hanical
analyser. The values for residual str ess and
IFSS give an upper limit on t he tempera-
tur e dependence of the coefficient of fr ic-
tion f or t his system.

Influence of the interface on the
strength of fiber reinforced polymers
C. Marotzke
The dependence of fiber debonding on
the ratio of nor mal t o shear str esses is
studied on model com posites. Fibers with
diff erent or ient ations wit h respect to the
loading dir ection ar e tested, exhibiting
diff erent debonding beha viour . Pure
debonding as w ell as debonding plus fiber
breakage is found.

Carbon fibre reinforced polyvinylidene
fluoride (PVDF): effect of matrix and
carbon fibre modification on composite
performance
S. R. Shamsuddin, K. K.C. Ho, 
A. Bismar c k • Continuous unidir ection -
al carbon fibr e reinf orced PVDF composite
tapes were manufactur ed using atmosphe -
ric plasma fluor inated fibr es & MAH-graft-
ed PVDF matrix t hr ough po wder im preg-
nation pr ocess. Adhesive properties were
in vestig ated by means of inter face domi -
nated micr o & macr o mechanical tes ts. 

Manufacturing of thick-skin honey -
comb sandwich structures
S.S. Tavares, Y . Roulin,
V. Michaud, J.A-E. Manson
We report results on alter nativ e manufac-
tur ing str ategies to produce hone ycomb
sandwic h str uctur es with t hic k skins wit h
vacuum-bag onl y processing. Partiall y
im pregnated prepregs are combined wit h
tr aditional pr epregs to form a hybr id
str uctur e. Final par t quality is assessed by
DCB testing.

Thermoplastic prepreg laminate pro -
cessing - quality control and mechani-
cal properties
R.T. Durai Prabhakaran, A. Lystr up
The present article in vestig ates the process
intr icacies involved in making Glass/PA6
prepreg composites. Vacuum consolida -
tion tec hniq ue used to estimate pr ocess
parameters and to contr ol laminate q uali -
ty. Standard tests are performed to evalu-
ate the mater ial pr operties lik e compres-
sion str ength

Evaluation of RTM produced CNT
doped GFRP laminates
G. Rieber, P. Mit schang
The filter ing of CNT s by RTM produced
GFRP-laminates is evaluated by thr ough-
the-t hic kness conductivity measur e-
ments. Com pression RTM laminates show
less filter ing eff ects in comparison t o con-
ventional RTM or V ARI. The Charpy
im pact toughness of t he NCF laminates
incr eased by 15%.

Virtual testing and stochastic approach
to fragmentation of 0° tows in woven
ceramic matrix composite (CMC)
P. Pineau, J. Lamon
A multi-scale model of multiple cr acking
in t he 0° tows of 2D woven 0°/90° CMCs is
proposed. The 2D mesh for finite element
analysis reproduces the heterogeneous
features of the micr ostr uctur e. It was
obt ained by image analysis of micro-
graphs. Cracks were intr oduced at predict -
ed location.

Identification of a nonlinear elastic
model with damage variables for a
2.5D SiC/SiC composite
E. Castelier, G. Camus, S. Sauder
A simple model has been developed wit h-
in a r igor ous thermodynamic fr amework
to model t he elastic-damageable behavi -
our of SiC/SiC com posites. It consists of a
non linear elas tic model, enr iched wit h a
few damage variables. Its parameters have
been easily fitted on se veral tensile cur ves.

Influence of atmosphere and carbon con-
tamination on activated pressureless
infiltration of alumina-steel composites
J. Kuebler, M. Bahraini, E. Sc hlenther,
J. Kriegesmann, T . Gra ule
MMCs w ere fabricated by pressureless
infiltr ation in diff erent gas atmospheres.
Based on the MMC q uality , Argon w as
chosen for im provement of infiltr ation.
Further im provement w as achieved by
addition of Si or SiO 2 powder t o the pre-
form in or der to reduce the effect of the
residual carbon.
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Toughness and fatigue analysis of
polypropylene nanoclayed composites
P.N.B. Reis, J.A.M. Ferreira , 
J.D.M. Cos ta , M.O.W. Richardson,
B.C.H. Ric hardson
The paper presents results of a study cen -
tered on str ain energy r elease rate and
fatigue behavior of a pol ypr opylene
binder r esin enhanced by using nanocla y
reinf orcement. Fatigue tests were per-
formed in tensile load contr ol. Contr ol
mater ial and also clayed composites
exhibits high cy clic creep.

Influence of nanoclays on mechanical
and barrier properties of hydrogenated
acrylonitrile butadiene rubber
nanocomposites
R.M. Cadambi, E. Ghassemieh
HNBR clay nanocom posites were prepared
by conventional r ubber mixing tec hniq ue
and t he various methods have been tried
out t o incor porate the nanocla ys.
Significant im provements in mec hanical
properties and permeability pr operties
were observed at 5 phr levels of organo-
clays.

Optical properties of polymer and
nanocomposite light-emitting
nanofibers
S. Pagliara, F. Di Benedett o, 
A. Camposeo, D. Pisign ano
Here we report on t he emission pr operties
of light-emitting nanofiber s fabricated by
electrospinning of conjug ated pol ymer s
and lo w-molar -mass molecules embedded
in t hermoplas tic pol ymer matr ices, and
discuss the wide po tential applications of
these novel building bloc ks.

On longitudinal compressive failure of
CFRP: not just fibre kinking
S.T. Pinho, R. Gutkin, S Piment a, 
N.V. de Car valho, P . Robinson, 
P.T. Cur tis
Experiment al inf ormation f or longitudi -
nal com pressive failur e of UD CFRP is pre-
sented, indicating t hat t here is more than
one mechanism t hat can lead to this fail -
ure; corresponding models ar e detailed.
An analogous study is t hen carried-out f or
wov en composites and for recycled com-
posites. 

A surface cut ply specimen for the
determination of mixed-mode inter -
laminar fracture toughness
J.K. Lander, L.F. Kaw ashit a, 
G. Allegri, S. R. Hallett , 
M.R. Wisnom
This paper reports a study on a ne w speci-
men f or measuring t he critical mix ed-
mode Energy Release Rate (ERR), also
referred to as Gc, whic h is applicable t o
the characterisation of continuous-fibr e
reinf orced composite mater ials.

Experimental characterization of
strength, damage, and repair of thin-ply
carbon fiber / polyamide 6 laminates
M. Kanesaki, H. Sait o, M. Tan aka , 
K. Kaw abe, I. Kimpara
If t hermoplastic is used as matrix of t hin-pl y
laminates, it is supposed t hat inter nal dam -
age growt h is decreased. This study in vesti -
gates relations between ply thic kness and
mechanical pr operties and damage growt h
on CFRTP. Besides preliminar y repairing test
of inter nal damage is experimented.

Chemical surface modification of sisal
fibres by nano-size bacterial cellulose
A. Delille, K.-Y. Lee, A. Mant alaris, 
A. Bismar ck
To im prove at both scales, micro and
nano, t he reinf orcement betw een the
pol ymer ic matr ix and t he natur al fibr es
(NF) in com posites, diff erent fibr e pre-
tr eatments were used. The resulting eff ects
on t he fibr es and the composites will be
assessed by mechanical, t hermal and mor -
phological anal ysis.

High performance natural fibre hybrid
composites based on biobased ther-
moset resin for use in structural appli -
cations
K.F. Adekunle, R. Ketzsc her, 
M. Skrifv ars
Healt h related issues, str ingent en vir on -
ment al protection policies, sear ch for cost
effective and alternativ e materials and
quest for renewability , sustainability and
high per formance mater ials for technical
applications has led t o an intense research
in manufactur ing biobased com posites.

Novel multifunctional nanocellulose
composites
X.W. Yuan, D.Y. Liu , 
D. Bha tt ac har yya, A.J. Easteal
Poor disper sion of t he reinf orcement
adversely affects the properties of
nano/micr o composites. A method t o
im prove the dispersion of micr ocrystalline
cellulose (MCC) in PLA com posites is
described. The mechanical pr operties
were improved after coating t he MCC
using pr e-treatment.
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Influence of thermal degradation on
interface strength of glass fibre-
polypropylene measured by different
single fibre techniques
L. Yang, J.L. Thomason
In t his work, effect of oxidativ e-thermal
degradation of pol ypr opylene on mea-
sured inter facial shear str ength of glass
fibr e-polypr opylene was investig ated on a
base of single fibr e composite model wit h
aid of ho t-stage microscopy, nanoindent a-
tion tec hniq ue, SEM and thermal anal ysis
techniq ues.

Effect of surface treatment on the
mode I fracture toughness of adhesive
joints with nanoreinforced epoxy adhe -
sives
M.R. Gude, S.G. Pr olongo, A. Urena
The effect of diff erent surface treatments
of t he carbon fiber/epo xy laminates in t he
mode I fr acture toughness of adhesive
joints and t he addition of carbon nanor e-
inf orcements to the adhesive have been
studied. Bo th modifications aff ect the
adhesive fracture toughness changing t he
failur e mode.

Formulation and adhesion of polymers
films for composites steel/polymer/steel
F. Avril , R. Rahme, P. Cassagn au , 
D. Sage, M. Doux, L. L ucc hini, 
D. Ver c here • A solution t o lighten s teel
str uctur e for automo tiv e applications is t o
develop steel/pol ymer/s teel composites.
This new mater ial mus t fulfill se veral
requir ements such as high distor tion t o
pass the stamping, flo w resistance at high
temperatur e and aggressive envir onment
resistance.

Processing and characterization of highly
filled polymer nanoparticle composites
for micro injection molding applications
M. Rudolph, C. Turan, S. Kir c hber g,
U.A. Peuker, G. Ziegmann
This study deals wit h t he synt hesis of
highl y filled nanopar ticle pol ymer com -
posites wit h a novel process chain based
on a solution me thod. W e reach a high
degree of dispersion and homogeneous
distr ibution of t he nanopar ticle filler s at
loads exceeding 50 mass% up to theoreti -
cal limits pr esented.

Multifunctional polymer nanocompos -
ites made by selective laser sintering
S. Athrey a, C. Chun, S. Das, 
K. Kalaitzidou
The focus of this study is t o explor e the
potential of using selectiv e laser sintering
(SLS) for fabr ication of electr icall y and
thermall y conductiv e polymer nanocom -
posites. SLS is a free-form fabr ication
method t hat can lead to functionall y
graded mater ials in a single step process.

Stress-strain modelling in wound lami -
nates under processing conditions
H. Faria, V. Gomes, F.M.A. Pires, 
A.T. Marques
A str ess-str ain constitutiv e relationship
was established f or com posite laminates
while being pr ocessed by filament wind -
ing. Diff erent models w ere studied fr om
liter atur e and a new model w as developed
that accounts f or t he several phenomena
occur ring simult aneously in t his manu -
factur ing pr ocess.

Metal matrix composite coatings of
magnesium alloys by HVOF
J. Rams, B. Torres, A.J. L ópez-
Galis teo, M. C ampo, P. Rodrigo, 
E. Oter o
Magnesium allo ys have been coated with
an aluminium me tal matr ix r einf orced
wit h SiCp by the high v elocity o xy-fuel
thermal spraying pr ocedure. The coatings
were compact, had very low por osity and
provided high r esistance to corrosion in
chlor ide medium and im proved wear
resistance.

Friction stir processing for fabricating a
zirconium nitride/AW5083 aluminium
alloy surface composite
D. Gest o, P. Rey
Friction S tir Processing (FSP) is a very use-
ful r oute for fabr icating sur face metal
matr ix com posites wit h im proved proper-
ties. In t his work ZrN par ticles were dis-
persed into an AW5083. A coating r anging
from 75 to 150 micr ons of an aluminium
composite reinf orced wit h ceramic par ti -
cles was obtained.

Microstructural design and study of
fibre reinforced refractory concretes
N. Donval, T. Cut ard, A. Mazzoni
Refractory concr etes are characterized by a
low tensile str ength and a brittle or q uasi-
br ittle failur e. The aim is to quantify and
to under stand t he effect of a short fibr e
reinf orcement, of t he testing and of t he
fir ing tem peratur es on the refractory con-
crete thermomec hanical pr operties.
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18:00 ESCMGrand Assembly
The Grand Assembly meets once at each
ECCM Conf erence to elect the Council
Member s of the ESCM, ratify c hanges to
the Constitution and By -Laws of the
ESCM and to make other decisions as
called for by the operating r ules of the
ESCM.
All Individual and Honor ary member s of
the ESCM are eligible t o participate in and
vote at the General Assembly.
The Council consis ts of the Officer s of the
ESCM (President, Vice-President,
Secretary, Past President), along wit h
elected, co-opted, and ex officio member s.
The total member ship on t he Council
canno t be mor e than 35.
The Chair of an ECCM Conf erence
Organising Committee ser ves as an ex
officio member of t he Council f or tw o
ECCM cycles: the one immediatel y pre-
ceding t hat ECCM and t he one immedi -
ately follo wing t hat ECCM.
In each cycle, ten new member s of the
Council ar e elected by major ity v ote of
the Grand Assembly from nominations
provided b y the member ship fr om t he
member ship.
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8:00

13:50

Wind turbine rotor blades: the bigger,
the better?
O.T.Thomsen Aalbor g Universit y
The presentation will giv e an overview of
the current status of wind turbine blade
technology . An overview is given of t he
use of composite mater ials, loads, failur e
modes, str ength-contr olling pr operties,
test methods and futur e directions of
technology including condition monit or-
ing.

A

Lectures

The Albert Cardon Lecture
The Alber t Cardon Lectur e is given by the
winner of t he ESCM Award, whic h
recognizes the accomplishments of a
young r esearcher, active in Europe, who
has made significant contr ibutions in t he
field of Com posite Mater ials.



Dental/medical/health
Chair: N. Moszner 

NOTES

Wednesday 9:00 - 10:00 34

9:00

9:20

9:40

Crystallization behaviors and proper -
ties of nano-CaCO3/beta nucleating
agent/PPR composites
W.H. Ruan, J.H. Mai, M.Q. Zhang, 
M.Z. Rong
The non-iso thermal cr ystallization and
melting beha vior s of nano-CaCO3/beta
nucleating agent/ Et hy lene-Propylene
random copol ymer(PPR) composites were
in vestig ated. The results suggest t hat bo th
beta nucleating agent and nano-CaC O3
have synergistic eff ects on the crystalliza -
tion of PPR.

The effect of functionality of multi wall
carbon nanotube on the thermal prop -
erties of polyurethane foam
M. Band arian, A. Shojaei, A.M.
Rashidi
TGA data showed that t he thermal stabili -
ty of f oam incr eases by incor poration of
nano tube in t he order of PU/CNT -
COOH>PU/CNT -OH>PU/CNT -NH>Pur e
PU foam. DMT A results revealed that t he
Tg of t he PU foams incr eases while the
damping fact or (t and) shows an increase
for all CNT included f oam.

Reducing the agglomerate size in
nanoparticle/polymer nanocomposites
D.V. Szabó, S. Schlab ac h, R. Oc hs, 
T. Hanemann
We present results of particle size/agglom -
erate size distr ibution measur ements by
TEM in com parison wit h Photon
Cor relation Spectr oscopy of back scat-
tered light, r heology measur ements, as
well as mechanical and op tical pr operties
as a function of nanopar ticle load f or dif -
ferent systems.

Multiaxial fatigue testing of composite
tubes
M. Quaresimin, R. Talrej a
The paper illus tr ates the results of an
extensiv e investig ation on t he damage
evolution in com posite glass/epoxy tubes
subjected cyclic tension-t orsion loading.
S-N fatigue curve, stiffness tr ends and
micr oscopic damage evolution f or diff er-
ent values of biaxiality r atio are discussed.

Mechanical property characterization
of carbon/aramid interply hybrid lami -
nates
H. Kasano
The present paper considers the basic
mechanical pr operties of carbon/ar amid
inter pl y hybr id om posites,and also in ves-
tig ates the effects of stacking sequences
and degree of hybr idization on t hese
properties. The tensile, flexur al, and fr ac-
tur e toughness tests are performed on
these hybr id com posites.

Tensile fatigue behavior of single fibres
and fibre bundles
C. Qian, R.P.L. Nijssen, D.R.V . van
Delft , C. Kassapoglou , Z. Gürd al,
G.Q. Zhang
A test setup and me thod are developed for
testing sing le fibr e fatigue behaviour and a
fracture mechanics based model is fit t o
the fatigue dat a. Moreover, the fibr e
fatigue test results are compared to the
fatigue test results of glass fibre bundles
consisting of 45 fibr es.

Design of 3D braided composite scaf-
fold using nonlinear mechanics
H-C. Ahn , W-R. Yu
If damaged severely, articular car tilage
should be regenerated or replaced. We
developed 3D br aiding str uctur e compos-
ite scaffold f or mimic king nativ e cartilage
properties. This research explor es
mechanical pr operties of the composite
scaffold and pr oves its utility using cell
growt h test.

Long-term fatigue and dynamic creep
performance of dendritic polyisobuty -
lene-based nanocomposites for biome-
dical devices
C. Götz, P. Pavka , G.T. Lim, F. Fisc her,
J.E. Puskas, V. Al ts täd t • This work look s
at the dynamic cr eep and fatigue behavior
of a new generation of pol y (styr ene-b-
isobuty lene-b-styr ene) block copol ymer s for
medical applications, whic h consists of a
branched pol yisobuty lene core and poly-
(isobuty lene-b-methy lstyr ene) end blocks,
that was reinf orced wit h carbon blac k.

Study of stimuli sensitive
chitosan/acrylamide/nano hydroxyap -
atite composites for drug delivery and
tissue engineering applications
K. Aravind, R. Padma vathi, D.
Sangeetha , Ramadhar. K, P .K. Sehgal
In t his study , we fabricated pol ymer blend
composite films of Cs/AAm/nHA using dif -
ferent concentr ations of c hlor otr imethyl
silane as a blending agent and com pared
their pr operties wit h Cs/AAm/ nHA com -
posites wit h a cross linker methy lene bis
acrylamide and Cs/AAm/nHA com posites.
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High velocity impact and armour design
L. Iannucci
Im proving combat sur viv ability is an
im por tant aspect of milit ary technology .
It has been widel y recognised that t he use
of multi-scale modelling can pr ovide a
techniq ue to model no vel armour mater i-
als. In this paper a modelling s tr ategy is
presented whic h link s the behaviour of
the mesoscale to the macroscale.

A novel adaptive wing concept
K. Ruangjirakit, L. Iannucci
This paper in vestig ates the use of carbon
fibr e reinf orced polyur ethane as a com-
posite mater ial for cor rugated flexible skin
for adaptiv e wing applications. F inite ele -
ment anal ysis confir ms that cor rugated
str uctur e is highl y anisotr opic and could
be a solution f or a novel adaptiv e wing.

The order of stress singularities at a
Multi-Material-Junction
C. Sator, W. Becker
The asympto tic behaviour of t he str esses
at plane and linear -elastic multi-mater ial-
junctions is anal yzed by complex v ariable
method. It is demos tr ated, that t here are
man y situations wher e singular ities occur ,
whic h are more severe than t hose due to a
crack inside a homogeneous mater ial.

Resin Transfer Molding (RTM) process
optimization software considering lam -
inate porosity
G.A. Barandun, P. Ermanni, M. Zogg
RTM is an alternativ e to autoclave process-
es. Unsatisfact ory process reproducibility
and par t quality ar e limiting a wider uti -
lization. Pr ocess simulation and numer i-
cal optimization can suppor t t he develop-
ment of op timal pr ocesses and include
effects directly related to the final com po-
nent q uality .

A 2.5D simulation of the resin infusion
process, addressing complex reinforce-
ment compaction response
B. Verleye, S. Bic ker t on, P.A. Kell y
The im plement ation of ne w viscoelastic
compaction models is par t of t he develop-
ment of t he finite element LCM simula -
tion t ool simLCM. Also t he inclusion of
Resin Infusion simulations is an im por -
tant extension of t he softw are, whic h cur -
rentl y addresses complex geometr ies for
RTM and CRTM.

Determining the final properties of
thermoplastic matrix composite pro -
duced from towpregs
J.F. Silva, J.P. Nunes, C.A. Bern ardo
Towpr egs with diff erent fibr es and ther-
moplas tic matr ices were processed for
demanding and commer cial applications.
Such towpr egs were produced by using a
powder coating eq uipment. The r elevant
processing parameters of the diff erent pr o-
cessing technologies used t o produce
composites were studied.

Monitoring of disbonding in bonded
composite joints using CFBG sensors
embedded within the adhesive bondline
Y. Guo, S.L. Ogin, T.F. Capell, A.M.
Thorne, G.T . Reed, S.C. Tjin, Y. Wang
In t his work, CFBG sensors have been
embedded wit hin t he adhesive bondline
of sing le-lap bonded com posite joints.
Dur ing fatigue cy cling, disbonds initiated
adjacent t o the cut ends of one, or bo th,
of t he adherends and disbond intiation
and growt h have been monit ored using
the CFBG sensor.

Ultrasonic Welding. Simulation of the
flow at the interface
A. Poitou, A. Levy, S. Le Corre, 
E. Socc ard
Numer ical modelling of t hermoplas tic
composite ultr asonic welding. It in volves
a process with tw o time scales. A short
time scale is associated with t he US fre-
quency, whereas the second one is associ-
ated wit h t he welding time scale (1 s). To
cope wit h t his difficulty ,we propose a time
homogeneization pr ocedure.

Laser surface preparation and bonding
of aerospace structural composites
M.A. Belcher, C.J. Wohl, 
J.W. Hopkins, J.W . Connell
A Nd:YAG laser was used to etch patter ns
conduciv e to adhesive bonding ont o CFRP
surfaces. These were compared to typical
pre-bonding sur face treatments. Laser
tr eated composites were then subjected t o
optical micr oscopy, cont act angle mea-
surements, and post-bonding mec hanical
testing.
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Conductive behaviour of thermo- and
photo-responsive nanostructured ther -
mosetting systems based on block
copolymers and TiO2 nanoparticles
A. Tercjak, J. Gutierrez, I. Mondra gon
The main aim of t his work was the genera-
tion of no vel smart mater ials, in t his case
thermo and pho to-responsive
inorg anic/org anic meso/nanos tr uctur ed
hybr ids based on diff erent lo w molecular
weight liq uid cr ystals and conductiv e
rutile T iO2 nanopar ticles.

Effect of carbon nanofiber on morpholo -
gy, mechanical, thermal and rheological,
electrical properties of thermoplastic poly -
urethane/carbon nanofiber (TPU/CNF)
nanocomposites by melt blending
A.K. Barik, D.K. Tripathy • Nanocom -
posites based on thermoplastic pol yurethane
& vapourgrown carbon nanofiber s have been
characterised through SEM. X-ray diffr action,
DSC, DMA, TGA and RPA to study mor pholo -
gy, crystallinity , thermal, dynamic mec hani -
cal & rheological pr operties in addition t o
mechanical & electr ical properties.

Fatigue damage modelling for short glass
fibre reinforced polyamide (PA6-GF30):
Experimental identification and validation
H. Nouri, F. Meraghni, C. Czarno ta,
N. Bour geois, P . Lor y
The work deals wit h t he experiment al
parameters identification and v alidation
of a new phenomenological modelling f or
pol ycyclic fatigue damage of shor t glass
fibr e reinf orced polyamide (PA6-GF30).
Mater ial damage parameters have been
identified using a mix ed experiment al-
numer ical in verse method.

Validation of analytical model for hail
impact on composite laminates
R. Olsson , R. Juntikka
Anal ytical models f or delamination onse t
dur ing hail im pact on laminates ar e exam-
ined, including de tailed com parisons wit h
the response histor ies from exper iments
and finite element simulations. The sig -
nificance of t he finite cont act area and
elastic/plas tic pr operties of hail is high -
lighted.

Regeneration of critical tibial defect of
dog by unidirectional porous hydroxyap -
atite/collagen bone-like nanocomposite
M. Kikuchi, K. Edamura , Y. Koy ama,
K. Takakud a, S. Tan aka
Unidir ectional por ous scaffolds were pre-
pared from h ydr oxyapatite/collagen
(HAp/Col) nanocom posite wit h bone-lik e
nanostr uctur e and evaluated by regenera-
tion of cr itical tibial def ect of dog. Bone
defect was filled by bone at 12 weeks and
the HAp/Col w as absorbed.

Dental composites based on
dimethacrylate resin reinforced by
nanoparticles
J. Kleczewska, D.M. Bielinski, 
E. Cic homski
The work presents mechanical and tr ibo -
logical pr operties of new dent al nanocom -
posites, based on a standard matr ix (bis-
GMA and TEGDMA). The possibility of
using disper sion of sil ver nanopar ticles in
silane to silica modification has been
examined. Antibacter ial activity of t he
composites was checked.
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Modeling of the thermoelastic proper -
ties of carbon/carbon composites for
arbitrary fibers distribution
R. Piat, G. Stasiuk, J.-M. Geber t , S.
Dietric h, A. Wanner, A. Bussib a, T.
Böhlke, I. T sukr ov • Com puter t omo -
graphic inf ormation about micr ostr uctur e
is used for constr uction of t he ODFs of the
fiber s and the pores. It was used as input
for mater ial parameter identification of
the CFCs by numer ical im plement ation of
semi-analytical me thods. Results were
compared to ultr asonic measurements.

Genetic algorithm used to optimize
fibre steering in composite laminates
J.V. Risicato
In our r esearch Genetic Algor it hm (G A)
has been used to realize a set of or ient a-
tions on a com posite laminate divided
int o Finite Elements (FE). This mapping
designs a fibre path t hr ough an inter pre-
tation. It allo ws the use of diff erent
mechanical cr iter ions.

Development of polymer matrix com -
posites for the realization of ceramic
and metal microcomponents using
micro powder injection molding
O. Weber, T. Mueller, T . Hanemann
In t his article t he development of r eactive
resin based new feedstock systems for
ceramic and me tal micr o powder injection
molding is descr ibed. Results covering t he
composite flo w properties, molding capa -
bility as w ell as sintered parts are presented.

Builging up biomimetic hierarchical
layered microstructure in bulk com -
modity polymer and its composites by
a simple pressure-induced processing
M. Yu, S. Zhu, S. Zhang, K. Han
By formation of a nacr e-like micro-sheet
mor phology b y align har d domain int o
micr osheet, t he strength, stiffness and
toughness of the commodity pol ymer s can
be simult aneously enhanced; especiall y,
the im pact strengths were up to mor e 30
times higher t han t hose obtained by injec -
tion moulding.

Investigations on the mechanical
behaviour of hybrid polymer metal
joints
H. Eisler, M.Reif
The objectiv e is to model and t o evaluate
deformation and damage of joints
betw een long glass fibre reinf orced nylon
(PA66 GF40) and a steel inla y. Two series
of pull-out tes ts were carried out wit h dif -
ferent surface treatments of t he metal and
wit h diff erent geometr ies of mechanical
inter locking.

Enhanced bonded aircraft repair using
nano-modified adhesives
G. Gkikas, A. Paipetis, N .M.
Bark oula , A. Lekat ou , D. Sioulas
The scope of this work is to incor porate
Carbon N anotubes in aerospace adhesive
repair systems in or der to enhance t he
adhesion and contr ol t he galvanic cor ro-
sion betw een the patch and t he substr ate.
This is expected to have impact on
enabling t he usage of Carbon Fiber
Reinf orced Plastic patc hes.
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High performance nanocomposite
fibers
A. Pegoretti, M. D’Ama t o, 
A. Doriga t o, L. Fambri, Z. Zhang
Silica nanopar ticles im proved the drawa-
bility of HDPE, and higher dr aw ratios
were reached for nanofilled fiber s with
respect to pure HDPE fibers. The elastic
modulus of t he nanocom posite fiber s was
higher t han t hat of unfilled pol yethy lene
fiber s, without an y loss of the ultimate
properties.

Nanomechanics of graphene reinforced
nanocomposites
L. Gong, I.A. Kinloc h, R.J. Young, 
K.S. Nov oselo v
We have demonstr ated that str ess transfer
can take place from a pol ymer matr ix t o a
graphene monola yer and have modelled
the behaviour using shear -lag theor y.
Additionall y, we have been able to moni -
tor t he str ess transfer efficiency and br eak-
down of t he graphene/pol ymer inter face.

Interlaminar properties of clay-modi -
fied epoxy-glass reinforced laminates
P. Carrar o, M. Qu aresimin, 
M. Sal via t o, M. Zappalorto
The paper presents the preliminar y exper-
iment al results of a project aiming t o
assess the benefits f or ternar y composite
laminates der iving fr om t he matr ix nano-
modification, wit h par ticular r eference to
the matr ix-contr olled inter laminar pr op-
erties and delamination r esistance.

Buckling, propagation and stability of
delaminated anisotropic layers
A.T. Rhead, R. Butler
Com pression tests on laminates wit h vari-
ous stacking sequences containing ar tifi -
cial delaminations ar e used to validate a
methodology f or assessing and improving
the damage tolerance of composite lami -
nates. Stability and dir ection of damage
growt h are investig ated experiment ally
and t heoreticall y.

Analysis of progressive failure of com-
posite T-joints
A. Baldi, A. Air oldi, P . Domenic hini,
M. Crespi, G. Sala
The paper presents a series of tests to eval-
uate the str ength and t he failur e modes of
T-joints be tw een carbon composite lami -
nates. A numer ical appr oach, whic h is
based on explicit FE analyses, is assessed,
focusing on its capability t o model t he
onset and t he progression of damage in
inter faces.

Evaluation of a predictive stacked-shell
analysis methodology for the analysis
of energy absorbing composite crush
elements
M.W. Joosten, S. Dutt on, D. Kell y, 
R. Thomson • The evaluation of a pr edic-
tiv e analysis methodology w as used to
model t he failur e of crush elements of v ar-
ious t hic knesses. The explicit solver PAM-
CRASH was used to model t hese str uc-
tur es. The methodology w as capable of
predicting t he loads and failur e modes of
several crush elements.

Development of new components for
restorative composites
N. Moszner, J. Angermann, 
U. Fisc her
New tailor -made compounds f or restora-
tiv e composites, such as bicyclic cyclo-
propyl acrylate or methacrylated
calix[6]ar enes, which contr ibute t o a
reduction of t he pol ymer ization shr ink -
age, and novel dibenzo ylgermane pho -
toinitiat ors for visible-light cur ing of den -
tal composites, will be discussed.

Characterisation of a volume stable
resin composite for dental restoration
M. Skovgaard, K. Almd al, 
B.F. Sorensen, S. Linder o th, 
A. van Lelieveld • A problem wit h den -
tal resin composites is the pol ymer ization
shrink age, which makes the filling loosen
from t he tooth or induces cr ack forma-
tion. W e have developed an expandable
metastable tetr agonal zir conia filler ,
whic h upon r eaction wit h water, is able to
counter t he pol ymer shr ink age.

Effect of PEG content on morphology
and in-vitro drug release of electrospun
PLA/PEG fiber mats
K. Vichitchote , P. Threepopn atkul,
S. Saew ong, T . Tangsup a-an an, 
S. Suttir ueng w ong
The presence of PEG incorporated int o elec-
trospun PLA fiber mats would im prove the
mor phological appear ances in term of help
reducing t he beads. The release of
Gentamicin fr om t he drug-loaded electr o-
spun PLA/PEG fiber mats is higher t han fr om
the drug-loaded electr ospun PLA fiber mats.
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Modelling generation of fibre waviness
during processing
B.B. Qu, M.P.F. Sutcliffe
Experiments ar e described using model
mater ials to explor e generation of fibr e
waviness in com posites. Multi-fibr e exper-
iments sho w how groups of fibr es move
together, wit h gaps opening up as resin
flo ws past t he fibr es. A mathematical
model is cons tr ucted t o model t he initia -
tion of w aviness.

Analytical and numerical cohesive zone
models in the fracture simulation of
fiber-reinforced materials
A. Szekrényes
In t he present work a cohesive zone model
is extended t o mode-III fr acture in
glass/polyester composite. The exper i-
ments are performed using t he modified
split-cantile ver beam and the energy
release rate is measured in a quite extend -
ed crack lengt h range. Numer ical results
are obtained by ANSYS.

Modelling of nanofibre composites
T. Thorvaldsen, B.B. Johnsen, 
H. Osnes
A survey of models f or t he macroscopic
mechanical pr operties of shor t fibr e com-
posites is given. These models are applied
to nanocom posites and compared to
experiment al test results to decide what
level of complexity is needed in t he mod -
elling of suc h com posites.

Quality assurance aspects of modern
preforming
V. Altstädt, K. St arzynski, J. Krämer,
U. Beier
The cost-r educed manufactur ing of com -
plex textile pr eforms, including q uality
assurance, used for infusion pr ocesses is of
significant im por tance. This study
overviews the mechanical per formance
lik e dimensional s tability of t he fibr e-rein -
forced composite in cor relation of t he pre-
forming par ameter.

Modeling and phenomena investiga -
tion of velocity depending laminate
quality for thermoplastic tape place -
ment by means of diode laser heating
M. Brzeski, R. Schled jew ski
A thermal consolidation model is adap ted
to predict t he maximum pr ocess velocity
of a desired laminate q uality b y using
diode laser for a thermoplas tic t ape place-
ment pr ocess, which includes an in vesti -
gation of pol ymer healing, inter mediate
cont act, deconsolidation, and deg rada-
tion.

Processing parameters for direct long
fibre extrusion and resulting material
properties
M. Priebe, R. Schled jew ski
Diff erent pr ocessing parameters were
in vestig ated for extr usion of long fibr e
reinf orced Polypr opylene. The extr uded
mater ial was evaluated wit h tensile tests
and wit h determination of t he fibr e
lengt h distr ibution. A dditionall y the
effect of MSA-grafted PP was examined.

Adhesion of thermoplastic polyure -
thane elastomer onto galvanized steel
B. Golaz, V. Mic ha ud, J.-A.E. Manson
A TPU was co-molded ont o galvanized
steel wir es with various surface treatments
or gamma-APS coatings resulting in diff er-
ent pull-out adhesion v alues and
hydr ot hermal aging dur ability . FEM was
used to consider residual str esses and to
validate an anal ytical calculation of t he
inter facial shear str ength.

Implementation of composite material
car body structural joint and investiga -
tion of its characteristics with geometry
modifications
G. Belingardi, E. Koricho
Mechanical beha viour of com posite T-
joint in B-pillar has been discussed t hor -
oughl y. Effects of orient ation and number
plies on t he stiffness of selected com posite
mater ial are presented. The load carrying
capacity and stiffness of T-joint ar e pre-
dicted under diff erent cir cumstances.

A novel textile-adapted notching tech -
nology for bolted joints in textile-rein -
forced thermoplastic composites
W. Huf enbac h, F. Adam, R. Kupfer
A novel notching me thod f or bolted joints
of textile r einf orced thermoplas tics leads
to significantl y incr eased failure loads in
bearing tests compared to dr illed holes.
The techniq ue has been implemented
int o a proto typical pr essing mould,
demons tr ating a high po tential f or indus -
tr ial application.
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Aligned and dispersed carbon nan-
otube (CNT) composites: manufactur-
ing and characterisation
M. Beard, O. Ghita, B. Farmer, 
D. Johns, K.E. Evans
This study r eports the development of a
novel two layered, full y aligned CNT pol y-
mer com posite, wit h a final aim of in-situ
CNTs composite pr oduction wit hin ALM
envir onment. A significant incr ease in the
compressive, tensile str ength is reported
in t he alignment dir ection of t he compos-
ite.

Refining the thermal and electrical
properties of aerospace epoxy resins
P. Karapappas, P. Tsotra , K. Scobbie
The effect of the inclusion of conductiv e
and non-conductiv e nanofiller s in an
aerospace epoxy system w as studied. The
conductiv e filler s used were multi-w all
carbon nantubes and exf oliated
nanog raphene, while t he non-conductiv e
ones have been nanoclay (montmor il -
lonite) and nano tit anium dio xide.

Mechanical protection for composite
structures submitted to low energy
impact
P. Rahmé, C. Bouvet , S. Rivallant , 
V. Fascio
In t his paper, a study on diff erent con -
cepts of protectiv e layers (core: foam, hon -
eycomb or hollo w spheres. skin: kevlar)
against im pact at low velocity is pr esent-
ed. Resistance of these protections is t hen
compared and discussed taking int o
account t he thic kness and the surface
density .

Fatigue damage assessment of UD
CFRP composite under spectrum load-
ing using acoustic emission
M. Bourchak, I.R. Farr ow
Notched laminates w ere subjected to stat-
ic and com plex fatigue Testing. A coustic
Emission (AE) monit or ing r evealed signifi -
cant matr ix failur e as early as 50% UTS.
AE energy showed that cyclic fatigue dam -
age is reasonably linear at lo w cyclic str ess
levels up to the fir st “eff ective failur e”
state.

Effect of bioglass particle size on the in
vitro bioactivity of polycaprolactone/
bioglass composite scaffolds
E. Tamjid, A. Simchi, R. Bagheri, 
M. Vossoughi
The paper reports the effect of Bioglass
particle size on t he bioactivity of
PCL/Biog lass composites by studying t he
formation of h ydr oxyapatite upon immer -
sion in SBF. It is shown t hat decreasing
the particle size of biog lass particles
results in t he enhanced bioactivity of t he
composite films.
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Modelling the damage tolerance of
composites to blast loading in pres -
surised cylindrical structures
G. Mohamed, C. Soutis, A. Hodzic
The dynamic beha viour and failur e char-
acteristics of typical air craft str uctur al
mater ials such as GLARE will be investi -
gated thr ough a combined exper iment al-
numer ical appr oach. Well-contr olled and
minimal exper iments ha ve been per-
formed for t he validation of large scale
simulations.

Modelling size effects of fibrous materi -
als using fibre-bundle-cells
L.M. Vas, P. Tamás
Based on statistical fibr e-bundle-cells
(FBCs) a modelling method and a sof tw are
named Fibr eSpace have been developed.
By serial connection of FBCs size eff ects
can be studied. For estimating t he proper-
ties of serial connected FBCs two methods
are presented and demonstr ated.

A process simulation tool for laser
assisted tape placement
W.J.B. Grouve, R. Akkerman
A predictiv e process tool based on physi-
cal phenomena is de veloped for t he laser
assisted tape placement pr ocess. The tool
compr ises thr ee submodels: 1. an optical
model, 2. a t hermal model and 3. a heal -
ing model. The t ool is used to optimise
processing parameters, such as laser power
and placement v elocity .

Forming analysis of metal-composite
sandwich structures
S. DharMalingam, P . Compst on, 
S. Kalyanasundaram
This study in vestig ates the effect of pre-
heat tem peratur e, blank holder f orce and
feed rate on the formability of me tal-com -
posite sandwic h str uctur es thr ough finite
element simulations and exper iment al
work. Blank holder f orce was found t o be
the dominant fact or governing t he forma-
bility .

Multi-scale modelling of the interfaces
in pultrusion joints
J.A. Nisar, S.A. Hashim, P. Dobson
Meso-scale laminates of 10x10x1mm w ere
moulded, bonded and mec hanicall y test-
ed In addition FEA models w ere constr uct -
ed to determine failur e load/str esses. A
good agreement was found be tw een the
meso and the micr o models wit h respect
to composite tr ansverse/peel str esses with-
in a 20% error margin.

Investigation of hot-air welding param -
eters of polyethylene homocomposites
A. Altinbay, Z. Gemici, M. Dogu , 
A. Unal
PE tarpaulin is a homocom posite whic h
composed of HDPE woven fabr ic in
betw een LDPE matrix layers. The most
used joining me thod f or t his com posite is
ho t-air w elding. In t his study typical pr o-
cess parameters of hot air welding suc h as
welding speed, tem peratur e and pressure
were investig ated.
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Modelling the fire response of 3-D
aerospace composite structures
J.K. Humphrey , A.P. Mouritz, 
B. Lattimer, J. C arr uthers, 
M. Robinson, A.G. Gibson
The fir e response of CFRP is str ong ly influ -
enced by anisotr opy, endothermic r esin
decomposition and t he permeation of
volatile pr oducts t hr ough t he str uctur e.
Characterisation me thods will be dis -
cussed, along wit h appr oximations t hat
facillit ate the use of commercial FE pack-
ages.

Viscoelastic stress analysis and creep
behaviour of epoxy resin in variable
humid environment
A.N. Aniskevich, R.M. Guedes
The objectiv e of the research was to esti -
mate str ess-str ain state of epoxy resin wit h
variable mois tur e content under tensile
creep performing viscoelas tic anal ysis.
The results indicate t hat str ess-str ain
behaviour of t he mater ial in elastic and
viscoelastic cases are generally similar .

Effect of the environmental degra -
dation on the viscoelastic response of
nano modified epoxies and CFRPs
N.M. Barkoula, G. Gkikas, A. Makri,
T.E. Matikas, A. P aipetis
The viscoelastic per formance of carbon-
nano tube reinf orced epoxies (CNT-EPs)
and CNT modified carbon fibr e reinf orced
plastics (CNT-CFRP) was evaluated in
dynamic t hr ee-point bending af ter expo-
sure of the mater ials in extr eme envir on -
ments (h ydr ot hermal and cr yogenic load -
ing).

Measurement of the fracture toughness
associated with modeI fibre compres-
sive failure
M.J. Laffan, S.T. Pinho, P . Robinson,
L. Iannucci, A. McMillan
A procedure for t he experiment al determi -
nation of t he fracture toughness associat-
ed wit h fibr e compressive failur e will be
presented. The method is superior t o oth-
ers as this property can be determined
dir ectly from UD specimens wit hout split -
ting or ha ving t o account f or damage in
non 0° plies. 

Damage response and mechanisms of
stitched composites under impact load -
ing
K.T. Tan, N. Wat an abe, H. Hoshi, 
Y. Iwahori
Im pact damage response and failur e
mechanisms of stitc hed com posites are
in vestig ated, wit h par ticular inter est on
the effect of stitc h density and s titc h
thr ead thic kness. Ultr asonic C-scan
inspection, X -radiography and micr o
Com puted Tomog raphy are used to
observe impact damage characteristics.

Ultra-high-speed in-situ observation of
tensile fracture process of two-dimen -
sional UD model composite
M. Tanaka, T. Hama , K. Oht a, 
T. Hondo, H. K usano, Y . Hirano, 
Y. Aoki, H. S ait o, I. Kimp ara
We aimed to develop t he in-situ obser va-
tion me thod of t he ultr a-high-speed fr ac-
tur e process of multi-filament ary UD
model com posite using bor on fiber s and
tr ansparent vin yl-ester resin, in or der to
realize a detailed dir ect observation of t he
ultr a-high-speed inter nal fr acture process.

Investigating damping responses of
particulate nanocomposites and
nanocomposite sandwich structures
J-L. Tsai
The research aims to in vestig ate the
damping r esponses of the epoxy based
nanocom posites and their sandwic h
str uctur es. Results indicated t hat by intr o-
ducing t he hybr id mater ial system, t he
superior dam ping pr operties and flexur al
stiffness can be concur rentl y accom-
plished.

Stacking sequence optimization of
composite laminates: Status and limita -
tions
H. Ghiasi, D. Pasini, L. Less ard
An overview of research on op timal
design of stacking sequences of laminated
composites. Design problems are divided
int o 2 distinct categor ies: constant stiff -
ness laminate design and v ariable stiffness
fiber pat h design. The benefits of using
diff erent design op timization tec hniq ues
are discussed.

Design and numerical models of a
structural component in composite
material
L.Vergani, C. Colombo
The attention is f ocussed on a pillar t hat is
the main fr ame of a bus cabin. Three
shapes for t he pillar section ar e proposed
and tw o mater ials considered for t he com-
posite. To verify mec hanical pr operties
and pillar s stiffness, exper iment al static
tests and numer ical simulations ar e car-
ried out.
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R-CLD constant life diagram formula-
tion for FRP composite materials
A.P. Vassilopoulos, B.D. Manshadi,
T. Keller
A new constant lif e diagram formulation
is intr oduced in t his paper, developed
based on a non-linear r egression on the
str ess ratio (R)-str ess amplitude ( s a) plane.
The advant age of the new model is t he
accuracy of the derived CLD even when
onl y a limited amount of dat a is available.

Investigation of stiffener run-out fail -
ure
S. Psarras, S.T. Pinho, B.G. Falzon
In t his study , the effect of the runout
geometr y on t he mechanical r esponse of
stiff ener run-outs w as investig ated. The
runout geome tr y was optimised numer i-
cally, and the selected configur ations w ere
manufactur ed and tested. The experimen -
tal and numer ical results were compared.

Constitutive model for unidirectional
composite materials including hydro -
static pressure effects and non-linear
kinematic hardening
G.M. Vyas, S.T. Pinho, P . Robinson
An elasto-plastic cons titutiv e model repre-
senting t he full non-linear mec hanical
response of unidir ectional com posites is
developed. The model accounts f or hydr o-
static pr essure effects on both t he elastic
and non-elas tic mater ial response and is
integ rated wit h t he LaRC05 failur e crite -
ria.

Novel approaches to improve compos-
ites’ performance in high temperature
and flame retardancy applications
W. Voigt, M. Sommer, G. La Delf a
The paper discusses the use of cyanate
esters and aromatic diamines f or tr adi-
tional and ne w composite applications
requir ing super ior t hermal r esistance and
enhanced flame r etardancy in t he view of
incr easing performance demands on pas-
senger safety in public tr anspor tation.

Underground heat storage utilizing
Centrifugal Winding FRP pipe
K. Et o, K. Yoned a, S. Tamura,
Y. Nishino,Y . Kata oka , T. Shimos akon
We have developed CW FRP pipes of API
standard using our or iginal Centr ifug al
Winding me thod, whic h is str onger t han
steel pipes. Setting air cir culation be tw een
underg round t his pipes and living r ooms,
we can reduce energy for air conditioning.
We analyzed for several situations b y sim-
ulations.

Development of high speed rotation
disk made of carbon fiber reinforced
three-dimensional composites
J. Yoshimura, N. Hir oshima , 
H. Hatt a, K. Got o, Y. Kogo
A new approach using 3-dimensional car -
bon-fiber -reinf orced composites was pro-
posed for t he development of a high speed
rot ation fl ywheel. An design f or high-
speed rotation w as determined based on
finite element calculations. Then, a pr oto-
type disk w as fabricated, and t he burst
speed was obtained.

Fatigue and oxidation resistance of C/C
composites modified with polysilox -
ane-derived ceramics
T. Gumula
Fibr ous C/C/cer amic com posites obtained
at 1000°C, 1500°C and 1700°C were inves-
tig ated. The best fatigue pr operties repre-
sents C/C/ceramic com posite heat tr eated
at 1000°C. The best oxidation r esistance
represents C/C/ceramic com posite heat
tr eated at 1700°C.

Static indentation and low velocity
impact damage of a SiC/SiC ceramic
matrix composite
V. Herb, G. Couégn at , E. Mar tin, 
J. Lamon
Foreign object damage t olerance of
Ceramic Matr ix Com posites needs to be
evaluated wit h a view to str uctur al appli -
cations. For t his pur pose, thin plates of
SiC/SiC composite were subjected to static
indent ation and lo w energy im pact tests
at ambient tem peratur e.

Damage characterisation of a textile
reinforced cement composite material
under low velocity impact loading
J. Van Ackeren, J. Blom, D. K akogi -
annis, J. Wastiels, D. V an Hemelrijc k,
S. Palanivel u, W. Van Paepegem, J.
Degriec k, J. Vant omme • This paper
presents experiment al results of the
im pact behaviour of a g lass textile rein -
forced inorg anic phosphate cement com -
posite. Measurements of force and dis-
placement w ere studied t ogether wit h
high speed images.
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Seawater ageing of composites for
ocean energy conversion systems :
Influence of glass fibre type
A. Boisseau, P. Davies, D. Choqueuse,
L. Peters, R. Nic kel, G. Adolphs, 
C. Renaud, F. Thieb aud, D. Perreux
Composite com ponents ar e an essential
part of ocean energy devices and their long
term dur ability in sea water must be guaran-
teed, but f ew data exist to design str uctur es
subjected to both cyclic loads and seawater
immer sion. In t his study t he influence of
glass fibre type has been quantified.

Kinetic modelling of PETI-330 thermal
ageing
Y. Tang, X. Colin, B. Laine, D. Leveque
Thermal degradation mec hanisms of neat
PETI-330 matr ix w ere elucidated betw een
280 and 380°C by PTR-FTICR-MS and IR
spectroscopies and ATG. A non em pir ical
kine tic model w as derived from t hese
mechanisms. It simulates satisfying ly the
general trends of the thermal ageing
kine tics.

Relationship between mechanical load-
ing, environment and geometry and its
influence on the fatigue behaviour of
short fibre reinforced thermoplastics
J. Hartmann, A. Büter
Dimensioning in t he terms of str uctur al
dur ability , whic h is based on experimen -
tal simulation, ascer tains single influences
and continuativ e the inter relations t o
each other. Based on experiments t he rela-
tionship be tw een diff erent parameters e.g.
temperatur e and notches, should be pre-
sented.

Self-sensing of compression loading
damage of CFRP using electrical resis-
tance change
A. Todoroki, K. Suzuki, R. Ma t suzaki,
Y. Mizut ani
The paper measures the electr ical resis-
tance (ER) change of CFRP during com -
pression tests. The results reveal that t he
ER decreases during elastic loading and
the gage factor of com pression loading is
the same as that of t he tension. It is
revealed that t he compression damages
cause ER increase.

Effect of tube geometry on the energy ab-
sorption and crushing pattern of composite
tubes under quasi-static and impact loading
W. Van Paepegem, S. Palanivel u, J.
Degriec k, D. Kakogiannis, J. V an Acke-
ren, D. V an Hemelrijc k, J. Wastiels, J.
Vant omme • This paper presents the quasi-
static and dynamic r esponse of nine diff erent
geometr ies of composite tubes subject to axial
crushing. The dependence of t he specific
energy absorption, cr ushing f orce and crush-
ing patter n on t he geometr y is studied and
conclusions on op timal shapes are drawn.

Closing the loop: mechanical analysis
and modeling of a multiscale recycled
composite
S. Pimenta, S. T. Pinho, P . Robinson
The mechanical r esponse of a short-fibr e
recycled CFRP is analysed experiment ally,
highlighting cr ack propagation mec ha-
nisms. An anal ytical model f or fr acture
toughness prediction is de veloped; it
accounts for t he recyclate's complex
micr ostr uctur e, featur ing fibr e-bundles &
dispersed broken fibr es.

Low velocity impact behaviour of Al-
Nomex sandwich panels
A. Manes, M. Giglio
In or der to asses the low velocity im pact
behaviour of a sandwic h str uctur e actually
used on a real helicop ter fr ame, an experi-
ment al-numer ical activity has been ex e-
cuted. FE models has been developed to
simulate t he tests wit h par ticular atten -
tion t o the mater ial characterization wit h
encour anging r esults.

The development of structural aircraft
components using a low cost, single vac-
uum bag, liquid resin infusion technique
D. Ben-Moshe, E. Feldman, A.K. Green,
H. Leibo vic h, Y. Stec kelman
The development of air craft quality com -
ponents b y LRI at IAI is described. These
components w ere developed wit hin t he
framework of t he EU FP6 Programme
ALCAS. The use of a relativ ely simple infu -
sion method is outlined, wit h t he poten -
tial f or significant manufactur ing cost sav-
ings.

Continuous in-line production of sand -
wich panels with paper honeycomb
core
M. Britzke, J.H. Her old, C. K orn, 
A. Wagenfuehr
The lab-scaled pilo t plant, de veloped at
the TU Dresden, allows the continuous in-
line pr oduction of ne w lightw eight,
frameless sandwich panels wit h t hin skin
layers and paper honeycomb cor e wit h
large weight and cost savings and t he
potential f or a high output q uantity .
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Stochastic failure envelopes for com-
posites design
M.B. Whiteside, S.T. Pinho, 
P. Robinson
Quasi-Monte Car lo simulation of t he
LaRC’05 failur e criter ia for uni-dir ectional
composite plies is used to propagate the
uni-axial v ariability c haracterised from
experiment int o the bi-axial domain.
Results are compared to the under lying
determinis tic t heor y and biaxial exper i-
ment al results.

Numerical modeling and simulation of
fabrics in resin transfer molding
Y. Arimitsu, T. Hamamo t o, Z.Q. W u,
Y. Sogabe
The author s propose a unified model of
fabr ics for tw o simulations; (1) tensile
tests, to evaluate t he properties of fabr ics,
whic h include non-linear ities, (2) fabr ic
shaping pr ocess of RTM, to evaluate
formability of fabr ics and orient ation of
yarns, whic h include slippage and cont act
problems.

Modeling non-crimp fabric reinforced
composites by a stiffness volume aver-
aging approach
M. Zarrelli, A. Petriccione, 
D. Annicc hiaric o, M. Giord ano, 
V. Ant onucci • This paper provides
details of a novel volume element based
model t o evaluate t he mechanical per for-
mance of NCF composites.Using stiffness
averaging method, t he developed mod -
elling pr ocedure is able to simulate
mechanical per formance t aking int o
account t he effects of processing variables.

Investigation of the mechanical
behaviour of a wind rotor blade subcom -
ponent during a four point bending test
D.S. Zarouchas, A. Makris, 
T. Vandenber gh, D.V an Hemelrijc k
In t he present study t he mechanical
behavior of f our I-beams under f our point
bending loading is in vestig ated. The I-
beams represent a rescaled subcomponent
of t he inter nal str uctur e of a blade, which
mainl y carries the bending and t orsional
loads. The I-beam consists of thr ee differ-
ent mater ials.

Long-term behavior of various glass-
resin pultruded profiles for structural
application in construction
S. Barboura , N. Ko telnik ova,
J-F. Caron
The paper details a study of t he time
dependent beha vior of per manent bended
glass pultr uded profiles, t he experiment al
procedures , the influences of 3 diff erent
resins, and of the temperatur e (10°C-
50°C). The second part proposes an vis-
coelastic anal ysis of the results.

Carbon nanotube based composites
film heater for de-icing application
W-m. Zhao, M. Li,Z. Zhang, H- X. Peng
The MWNT sheet/K evlar/epo xy laminate
was manufactur ed by  VARTM method.
When conducting a cur rent t hr ough an
area of  24.6×20.7mm, t he temperatur e
could r epeatedly reached t he  steady-state
value (110°C) wit hin 1 3 s by consuming a
power density of 0.58W/in 2. This is
promising f or de-icing applications.

Metal matrix composites containing
carbon nanotubes
J. Stein, B. Lenczo w ski
The sub-project CarboMe tal from t he
Inno.CNT Initiativ e funded by the
German government (N o. 03X0057A)
aims to develop new high-per formance
mater ials by combination of carbon nano-
mater ials wit h metallic matr ices. The tar-
get is to im prove material pr operties for
light-w eight applications.

Fracture behaviour of metallic fibre
reinforced ceramic composites
S.R. Pemberton, T.W. Cl yne, 
L. Mars t on
The addition of me tallic fibr es has a dra-
matic eff ect on t he toughness of ceramics.
A model t o predict t he fracture toughness
of a metal fibr e reinf orced ceramic com -
posite will t herefore be presented using
experiment al results from im pact testing,
fibr e tensile testing and fibr e pull-out tes t-
ing.

In-situ (TiBw+TiCp)/Ti6Al4V composites
with a network reinforcement distribu -
tion
L.J. Huang, H.X. Peng, L. Geng
(TiBw+TiCp)/T i6Al4V composites wit h a
novel netw ork micr ostr uctur e were suc-
cessfully fabr icated by in-situ r eaction ho t
pressing. TiBw and TiCp are in situ syn -
thesized around t he boundar ies of the as-
received Ti6Al4V particles, and subse-
quentl y formed int o TiBw and TiCp
hybr id netw ork str uctur e.
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16:40 Structure thickness and external load
effects on the stress-dependent diffu -
sion of moisture in organic matrix com -
posites
G. Youssef , F. Jacquemin, S. Fréour
The coupled eff ect, on t he mois tur e pene-
tr ation pr ocess, of the mechanical s tates
experienced by organic matr ix com posite
str uctur es, is investig ated thr ough a scale
tr ansition model. The r espective contr ibu -
tions of t he inter nal and exter nal loads on
the diffusiv e behaviour ar e studied. 

Numerical analysis of the single fibre
fragmentation test using cohesive ele -
ments
E. Graciani, A. Blázquez, F . París, 
J. Varn a
The failur e of the fibr e and the appearance
and growt h of a debond cr ack in t he
Single Fibr e Fragment ation Test is ana-
lyzed emplo ying a Finite Elements model
using cohesiv e elements along crack
paths. Numer ical results are compared
wit h pr evious anal yses based on linear
elastic fr acture mechanics.
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16:40 Homogenization of the thermoelastic
properties of pyrolytic carbon
T. Böhlke, R. Pia t , T.-A. Langhoff , 
I. Tsukr ov, S. Lin, M. Heizmann, 
B. Reznik. O. Deut schmann
Fir st- and second-or der bounds of t he
thermoelastic pr operties of pyrolytic car -
bon on t he submicr on scale are derived
explicitl y in ter ms of the one- and tw o-
point cor relation functions. The necessar y
statistical inf ormation is obt ained based
on image pr ocessing techniq ues applied
to micr ographs.

Estimation of the inherent strength of
fiber in natural fiber reinforced polymers
K. Renner, J. Móczó, B. Pukánszky
The inher ent pr operties of the natur al
fiber r einf orcement ma y limit t he
im provement of com posite str ength. The
goal of t his study w as to determine t he
inher ent str ength of r einf orcement wit h
the help acoustic emission measur ements
and to identify t he dominating def orma-
tion pr ocess.

Long fibre reinforced composite mate -
rials with modified polysiloxane based
matrix
Z. Chlup, M. Cerny , A. Stra c ho ta , 
V. Kozák
The main goal of t he work is preparation
of cost effective high tem peratur e compos-
ite mater ial. Fracture behaviour of t he
matr ix pr epared by pyrolysis of various
modification of pol ysiloxane resin was
under in vestig ation and findings ar e sum-
mar ised in t his contr ibution.
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17:15 GALA DINNER IN LÁZÁR EQUESTRIAN
PARK 
Free of charge, organized transport, departure
from the conference venue
We kindl y in vite y ou to Gala dinner t o
Lázár Equestarian Park close to Gödöllõ
Royal Palace (35 km from Budapest). 
We hope that you will enjo y the beautiful
landscape wit h hor ses, the best Hung arian
dishes and wines com plemented b y excel-
lent Hung arian hospit ality in a g reat
atmospher e wit h tr aditional music.
Mor e information: 
http://www .lazarlovaspark.hu
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8:00 Future processing techniques for cost
effective high performance composites
C. Weimer,
Eur oc opter Deut schland GmbH
The presentation off ers an informed
overview on aerospace requir ements on
mater ial and pr ocessing technologies f or
the next decades and also highlights some
major achievements on aut omated fr ame
manufactur e as well as on automated
rot or blade manufactur e.
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New method to obtain unsaturated
polyester resin / clay nanocomposites
J.A. Rivera , A. Sanc hez-Solis, 
O. Manero
In t his work, nanocom posites were
obt ained by mixing an unsatur ated
pol yester resin wit h sodium montmor il -
lonite. It w as found t hat wit h 5 phr w ater-
suspended clay content, incr eases of 125
% in t he flexur al modulus, 60 % in t he
tension modulus and 2 4 % in t he resis-
tance to fracture were obtained.

Helium gas permeability of nanoparti -
cle filled epoxy systems
Z.L. Simon, C. Jogl, M. S ales
Helium per meability of neat epo xy resin
and epoxy samples cont aining nanopar ti -
cles was measured. The diffusion pr ocess
was evaluated using t he one-dimensional
analytical solution of F ick’s law; both dif -
fusivity and solubility w ere determined.
Measured and calculated r esults were
compared.

Fatigue life enhancement for GFRP by
matrix modification with silica nano -
particles
L. Böger, H. Hedemann, K. Sc hul te
Silica nanopar ticles were used to modify
the EP matrix f or GF-composite mater ials.
The influence of t he matr ix modification
on t he fatigue lif e of the hybr id com pos-
ites was investig ated. It w as found t hat t he
nanopar ticles have a positive influence on
the durability of t he mater ial.

Fire retardancy and reinforcement of
plastic waste originating from different
industrial sources
B. Bodza y, A. Toldy, M. Fejõs, 
K. Madi, K. Bocz, F . Ronka y, 
Gy. Mar osi • Plastic w aste originating
from diff erent indus tr ies was separated to
density fr actions and anal ysed. Separation
limits w ere determined t o recover quite
pur e fractions. Test productions w ere per-
formed by using flame r etardant additiv es
for upg rading wit h reinf orcement, com -
patibilizer and s tabilizer .

Development of recycled polymer
blends for structural applications
A. Hugo, A. Hodzic, F .R. Jones, 
R. Dwyer -Joy ce
High v alue applications ar e requir ed to
make polymer r ecycling economical. The
mechanical pr operties of recycled pol y-
mer blends w ere optimised using diff erent
reinf orcement solutions. T esting w as com-
pleted wit hin an indus tr ial test protocol
designed for load-bear ing str uctur al appli -
cations.

Design and testing of new composite
from recycled GFRP
J. Kers, J. Majak, D. Golj andin, 
M. Saarn a, A. Gregor, K. T all
This study descr ibes mechanical r epro-
cessing of composite plastic w astes by dis-
integ rator mills. Pr oceeding fr om t he
results of analysis of the milled po wder
(acrylic plastic wit h GFRP) particles size,
shape and density t he numer ical algo-
rit hm f or modelling ne w composite mate -
rial is developed.

Natural fibre reinforced hollow core
sandwich panels
D. Bhattacharyya, S. Rao, 
K. Jayaraman
Com posite sheets using natur al fibr e-PP
are manufactur ed in a twin scr ew extr ud-
er, follo wed by calender ing. Hollo w cores
are manufactur ed by stacking and bond -
ing t hermof ormed pr ofiles. The mechani -
cal and energy absorption pr operties of
the reinf orced products are vastl y
im proved.

Creep response of sandwich beams
with a viscoelastic soft core and com-
posite laminates
E. Hamed
The viscoelastic creep behaviour of sand -
wic h beams made wit h a viscoelastic sof t
core and composite face sheets is investi -
gated. A theoretical model is de veloped,
whic h combines t he concepts of the lin -
ear Boltzman’s pr inciple of super position
wit h t he concepts of the high-or der sand-
wic h t heor y.

Effects of thermal and humidity treat -
ment on mechanical properties of CFRP
foam core sandwich structures
M. John, M. Rinker, P .C. Zahlen, 
R. Schäuble
CFRP foam core sandwich str uctur es are
stored under diff erent envir onment al con-
ditions lik e cyclic t hermal loading, t her-
mo-shoc k and humidity climate. The
envir onment al influence on t he mechani -
cal properties was characterised and
described after 4-point-bending tes t.
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Designing geocomposite using multi-
axial warp knitted fabric and nonwo -
ven mat
S.-Y. Jeon , M.S. Kim, W.-R. Yu
A geocomposite was designed using multi-
axial w arp knitted fabr ic (MAWKF) and
non wov en mats to ensure both t he
mechanical s tiffness and w ater permeabil -
ity f or shore protection application using
unit-cell modeling of t he constituents and
finite element anal ysis.

Geometrical and meso-mechanical
analysis of bias woven composites
M. Peerzad a, P. Potluri
Fibr e orient ation in con ventional w oven
fabr ics is limited t o 0/90 configur ation.
This paper presents the geometr ical and
mechanical anal ysis of bias woven com-
posites, wit h t he aid of x-r ay tomog raphy
and mechanical tes ting. Influence of t ow
spacing on laminate per formance has also
been reported.

Coupled mechanical and heat and mass
transfer numerical models for MDF hot
pressing
Z. Kavazovic , J. Deteix, A. Cloutier,
A. For tin
The hot pressing process of medium den -
sity fiberboar d mats is studied.
Mechanical and heat and mass tr ansfer
phenomena ar e modeled by coupled
numer ical models based on t he Finite
Element Me thod. Calculations ar e carried
out on a mo ving geome tr y and t he mesh
grid, whic h are updated at each time s tep.

The production and properties of an
over-moulded single polymer compos -
ite safety helmet
P.J. Hine, A.P. Unwin, I.M. W ard, 
L. Mor gan, C. Hare
In t his paper we assess the techniq ue of
overmoulding f or incor porating a self
reinf orced polymer (SRP) insert wit hin an
injection moulded com ponent. The c ho -
sen demonstr ator com ponent w as a
pol yethy lene safety and f ormed par t of
the recentl y completed Futur ePlas project.

Static and fatigue tests on resin for
wind turbine blades
E. Stammes, R.P.L. Nijssen, 
T. Westphal
Static and fatigue tes t results on a neat
epoxy resin, typical f or wind turbine
blades, are presented. The results are com-
pared wit h test results on the same
matr ix, r einf orced wit h a wind turbine
glass fabric. These data can be used for
modelling of com posites and under stand-
ing fatigue failur e.

Parametric study of bistable hybrid
laminates
S. Daynes, P.M. W eaver
Bistability occur s in 0/90 laminates due t o
the combination of geome tr ic non-linear -
ity and r esidual str esses. In this work
0/M/90 laminates ar e studied whic h have
an inner iso tr opic me tallic la yer whic h
induces large in-plane t hermal loads
incr easing snap-thr ough moments.

Fatigue behaviour of composite bond -
ed joints under mixed-mode loading
P. Carrar o, G. Meneghetti, 
M. Qu aresimin, M. Ricotta
Aim of t he present paper is to in vestig ate
the possibility of defining a fatigue model
suit able to describe crack propagation in
composite bonded joints under I+II mix ed
modes cyclic loading. The obser ved crack
propagation r ates were plotted as a func-
tion of t he range of the tot al str ain energy
release rate.

Evaluation of a novel lightweight
metal-composite-joint technology
S. Ucsnik
A joint tec hnology f or FRP-metal joints is
presented that builds an integ rativ e fixa-
tion via f orm and mater ial closur e. CMT-
welded pins penetr ate fibr e material, cur -
ing of infused r esin builds t he final bond -
ing. Production of double-lap-shear speci -
men and tensile tes ting r esults will be pr e-
sented.

Experimental investigation on adhe -
sively bonded and bolted FRP joints
T. Vallée, R. Meena, T. Tanner t
For t he pur pose of comparison, exper i-
ment al in vestig ations on joints in volving
regular and pr estr essed bolted connec-
tions, bonded connections, and combina -
tions of bo th were carried out t o in vesti -
gate the most appropr iate type of joint f or
composite str uctur es.
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A new solvent-free method to function -
alise the surface of carbon nanotubes
A. Menner, M. Shaff er, A. Bismar ck
We report a versatile, rapid and sol vent-
free method f or t he large scale surface
modification of carbon nano tubes. In an
thermal activ ation step fr ee radicals are
formed on t he surface of carbon nan -
otubes, whic h initiate t he radical pol y-
mer isation of vin yl monomer s away from
the CNT surface.

Stress transfer in electrospun PVA
nanocomposite fibres reinforced with
carbon nanotubes
L. Deng, S. Eichhorn, R.J. Y oung
PVA/SWNT film and electr ospun fibr e has
been characterized using Raman spec-
tr oscopy. The str ain induced R aman band
shif t rate is angle dependent, and t his
behavior has been explained wit h a model
consider ing bo th Poisson’s contr action
effect and the depolar ization eff ect.

Characterization of innovative sand -
wiches for civil applications made by
industrial wastes recycling
V. Lopres t o, C. Leone, I. De Iorio
New foamy mater ials obt ained by adding
indus tr ial wastes from leat her t anning
process in epoxy and pol yur ethane matr ix
were fabricated. The addition of t his mate -
rial in t he resins, resulted in a sensible
decrease of the density wit hout deg rada-
tion of mec hanical, acous tic and t hermal
properties.

Shape optimization of free vibrations
for smart laminated composite struc -
tures
P. Kedziora
A new optimization pr oblem f or laminat -
ed multila yered str uctur es having sur face
bounded piezoelectr ic (PZT) patches have
been formulated and sol ved. The present
formulation intr oduces boundar ies of
piezoelectr ic patches as new class of
design variables.

A multilevel approach for the predic -
tion of skin/core debonding of foldcore
sandwich structures
C. Cl uzel, E. Baranger, F.R. El
Mohammadi
This paper presents the characterisation
and modelling of t he skin/cor e bondline
properties for an aramid paper f olded cor e
sandwic h str uctur e. A multile vel analysis
is developed. The intr oduced modelling
allo ws energy release rates predictions at
macro scale on diff erent folding patter ns.
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Analytical prediction of strain energy
release rate for delamination of curved
anisotropic beams
A.V. Amarra, E. Herencia , T. Edwards
This paper presents an analytical me thod
to predict str ess and str ain energy r elease
rate in an aniso tr opic cur ved beam wit h a
delamination under unf olding loads. Due
to its formulation, t he method ma y be
used for rapid sizing and op timisation in
preliminar y design of cur ved composite
str uctur es.

FE modelling and validation of interact -
ing cohesive zones in CFRP with high
resolution imaging
A. Burke- Veliz, M. Ma vr ogord at o, 
P. Wright, A. Moff at , I. Sinclair, S.M.
Spearing • Damage growt h in CFRP lam-
inates has been monit ored using syn-
chr otr on radiation com puted t omog ra-
phy. Crack opening and shear displace -
ments w ere recorded for characteristic
matr ix cracks and delaminations and
compared to FE models simulating cr ack
growt h using cohesiv e zones.

FRP composites applications in civil
infrastructure
I. Harik
A summar y is presented on the deploy-
ment of FRP materials in br idges in
Kentuc ky. The field applications include
use of hybr id glass/carbon I-gir ders, FRP
reinf orcing bar s, retr ofitting br idges wit h
CFRP fabric and laminates, and s tr ength-
ening of steel girders with high modulus
CFRP laminates.

Structural analysis and design of a
composite surface piercing propeller
M.S. Kiasat, L. Babaee, 
M. Rezai-Sang t abi
Surface Piercing Propeller s (SPP) are
mar ine pr opeller s used for high speed
crafts and subjected to severe hydr ody -
namic pr essures. Designing a novel com-
posite SPP is the basic purpose of this
work. The mechanical loads consider ed
are the hydr odynamic pr essure, the cen-
tr ifug al forces and the gravity .

Expanded and bonded bushings for
metal composite assembly reinforce-
ment
C. Bois, E. Le Goff , J.M. Quénisset , 
J.-C. Wahl, H. W ar gnier
Fragile behaviour of CFRP leads to insert
metallic bushings. The Expanded Bonded
Bushing pr ocess (EB2) was patented by
CAPAERO company. A micr o-encapsulat -
ed adhesive is deposited on the external
diame ter of t he bushing. A expansion pr o-
cess breaks capsules and starts the pol y-
mer isation.
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Finite element characterization of the
size-dependent mechanical behavior in
nanosystem
W. Gao, S. Yu
In t he nano-mater ials, we need to in vesti -
gate the size effects.The finite element
method consider ing sur face effect and
size-dependent mec hanical pr operties are
deduced and discussed.Then t he FEM for-
mulation f or plane str ain and axisymme t-
ric problem wit h surface elements are
given.

Improvement of CNT dispersion and Al-
C covalent bonds to Al-CNT composite
for strong mechanical properties
K.P. So, C. Biswas, S.C. Lim, K.H. An,
Y.H. Lee
We focus on the formation of s tr ong Al-
CNT covalent bonds on t he CNT walls.
The formation of Al-C bonds w as con-
fir med by XRD and XPS. Charge transfer
from CNTs to Al and generation of D-
bands in Raman spectroscopy fur ther con -
fir med t he formation of Al-C bonds.

Study on the creep behaviour and char-
acterization of carbon fiber nano-com -
posites
A.Yi-Luen LI, B.Wei-Jen Chen, C.Chin-
Lung Chiang, D.Chen-F eng Kuan, E.
Hsu-Chiang K uan, F.Ming-Chuen Y ip
Carbon nano tubes treated wit h oxidizing
in org anic acids generates functional
groups on t he surface of CNTs is a major
in vestig ation in t his study t o enhance
mechanical pr operties. Creep behavior of
thermosetting com posites and str ess is
also concerned to be analyzed.

Life cycle analysis of recycled polymers
and composites based on performance
characteristics
S. Rajendran, A. Hodzic, S. Ha yes, C.
Soutis, M. AlMa' adeed, R. Kahraman
This LCA study is f ocussed on end of lif e
of plastics: Mechanical Recycling and
Energy Recovery. All envir onment al
im pact categories are evaluated and con -
verted to single score. This single score
index is also adjusted according t o the
performance and level of degradation of
recycled plastics.

Life cycle analysis of aircraft compos-
ites and structures
L. Scelsi, A Hodzic, C. Soutis, 
C.W. Wilson, K. Ridg way
A cradle-to-grave life cycle analysis (LCA)
of str uctur al aircraft mater ials (e.g. carbon
fibr e reinf orced polymer s, Glare and
aerospace grade aluminium allo y) was
used to assess and compare the tot al emis-
sions produced dur ing manufactur ing,
use and disposal of aerospace materials
and com ponents.

Recycling of plaster board by resin
coating
K. Yoneda, K. Et o, S. Tamura , 
T. Egawa , Y. Nishino
We have developed recycle plaster board
and applied it as a por ous artificial fish-
breeding reef.Resin coating tec hnology of
NBL enables to prevent har mful g as to
leak out fr om t he board. The porous pipe
has feature of bringing pr osperity of t he
seaweed and fishes.

Modelling of the mechanical behaviour
of Nomex cores using tensile-shear
tests under out of plane loadings
L. Gornet, S. Kamran- Ali, L. Sohier, 
S. Mar guet , J.-Y. Cogn ard, 
H. Devaux
The pur pose of this study is t o better
under stand and model t he mechanical
behaviour of N omex hone ycomb cor es
used in sandwic h str uctur es constituting
especially ocean racing yachts. Tests of out
of plane tension / com pression-shear have
been developed using an ARCAN device.

Modelling of an aluminium skin and PP
honeycomb core sandwich material
under low energy impact
M. Olave, J. Iriondo, 
M. Aguirre
An aluminium skin and PP hone ycomb
core material has been tested under lo w
velocity im pacts at diff erent energy levels.
FE models have been also created using a
commer cial softw are (ANSYS). This work
tr ies to cover the experiment al, theoreti -
cal and FE modelling in or der to obt ain a
good agreement.

Analysis for large local sandwich panel
indentation
S.B. Sapozhnikov
Sandwich panel wit h com posite skin and
hone ycomb cor e under low velocity
im pact was considered. Quite sim ple for-
mula w as derived to connect indent ation
load and skin deflection wit h elastic mod -
ules and thic kness of skin and hone ycomb
postbuc kling “yield” s tr ess.
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A progressive multiscale failure
approach applied to high gradient struc -
tures: numerical issues and validation
N. Carrere, F. Laurin, L. Mar cin, 
J.-F. Maire
This paper is aimed at proposing an
approach is based on the physical phe-
nomena obser ved in com posite (matr ix
crack, fibr e failur e, delamination). The pl y
level is considered as the pertinent scale t o
describe these phenomena. The coupling
betw een inter/intr a ply failur e is taken
int o account.

Unit cell mesh generation for 3D woven
composites
E. Potter, P. Robinson, S.T . Pinho, 
L. Iannucci, A. McMillan
An aut omated v oxel meshing tec hniq ue
suit able for modelling failur e in 3D woven
composite unit cells has been developed.
Application of a smoo thing algor it hm t o
tow/matr ix inter face voxels produces a
suit able surface for modelling t ow/matr ix
debonding, and im proves representation
of t he str ess field.

Evaluation of local strain profiles in a
satin weave composite: experimental
vs meso-Fe modelling
S. Daggumati
Cur rent work focus on the evaluation of
local str ain pr ofiles using diff erent unit
cell stacking configur ations. N umer ical
local str ains are validated using diff erent
experiment al techniq ues such as, DIC on
the surface of the laminate and t he
embedded FBG’s in the laminate inner
layers.

Structural power composites for energy
storage devices
K.K.C. Ho, A. Javaid, A. B ismar c k, 
E.S. Greenhalgh
The development of multifunctional
mater ials in whic h tw o dissimilar com po-
nents are combined t ogether to produce a
single coherent mater ial t hat inher entl y
can store the electr ical energy requir ed to
power systems, whils t meeting t he
demands of t he mechanical loading.

Optimal cross-sectional shapes of fila-
ment-wound toroids based on continu -
um lamination theory
L. Zu, S. Koussios, A. Beukers
This paper outlines t he optimal design of
the cross-sectional shapes for filament-
wound t oroids based on the continuum
lamination t heor y. The influence of t he
axial load on t he mer idian pr ofile is evalu-
ated. The performance factors of the con-
tinuum-based op timal t oroids are deter-
mined.

Numerical and experimental methodol -
ogy for the design of composite attenu -
ator of vehicle impact
S. Boria, G. Belingardi
The pur pose of the present work is the
numer ical and exper iment al characteriza-
tion of com posite mater ials, such as CFRP,
finalised t o design im pact attenuat ors.
This can be done after a preliminar y cali -
bration of t he mater ial constitutiv e law
thr ough a fit pr ocedure of experiment al
static tests.

Thermomechanical properties of
advanced epoxy composites
R. Shanks
Thermomec hanome tr y of epoxy–fibr e
composites used static, dynamic, modu -
lated force, and modulated tem peratur e to
reveal creep, storage and loss modulus,
reversing and non-r eversing properties.
Cure, ageing, thermal expansion, cr eep,
recovery, elasticity and dam ping ar e dis-
tinguished.

Analytical investigation of glass ceram -
ic fibres
Z. Shamsudin, A. Hodzic, R. Hand,
P.B. S Bailey , S. Hayes, C. Soutis, 
I.P. Bond • An appr opr iate E-modulus in
fibr e form is expected incr ease and this
property is an essential requir ement f or
development of outs tanding mater ials.
Results of crsyatllization kine tic studies
that are related to the crystallization
mechanism ar e presented for diff erent
crystallization tem peratur e

Fibre fracture of carbon fibre laminates
using ultra high resolution computed
tomography
A.E. Scott, I. Sinclair, S.M. Spearing,
M. Ma vr ogord at o, P. Wright
High-r esolution com puted t omog raphy
results are presented for carbon/epo xy
composites subject to in-situ loading. The
images enable individual fibr es breaks and
clusters to be identified and q uantified.
Giving a uniq ue physical insight int o the
failur e process.
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Carbon nanotube growth on high mod -
ulus carbon fibres and interfacial char -
acterization
O. Boura , D. Gournis, D. A ggelis, 
N.-M Bark oula , A. S. Paipetis 
Carbon nano tubes were synthesized on
carbon fiber s. Scanning electron
micr oscopy, diff erential t hermal anal ysis
and Raman spectroscopy studies reveal
their pr esence. Single-fiber com posites
were fabricated and fr agment ation tes ts
examined t he inter facial shear str ength of
the modified fiber s.

Effect of pristine layered silicate mont -
morillonite (MMT) on the properties of
silane crosslinked LLDPE
H. Azizi, J. Morshedian, M. B arikani,
M.H. W agner
Effect of pr istine la yered silicate montmo -
rillonite (MMT) on t he properties of silane
crosslink ed LLDPE prepared by melt com -
pounding ar e studied. For sample pre-
pared by fir st grafting of silane and t hen
incor poration of nanocla y gel content
incr eased with incr ease of nanoclay con-
centr ation.

Multilayer flame retarded composites
from recycled automotive shredder
plastic waste
A. Told y, B. Bodzay, K. Bocz, F.
Ronka y, Gy. Mar osi
Upcycling possibilities of w aste pol ymer s
were studied, including com patibilization,
stabilization, r einf orcement and flame
retardancy. Sandwich com posites consist-
ing of basalt or g lass fibre reinf orced core
and flame r etardant phosphor us-cont ain -
ing intumescent shell w ere prepared.

Resin absorption and deformation
behaviour of foam core materials for
high performance sandwich panels
R. Schlimper, M. Müller, F . Willner,
M. Rinker, R. Sc häuble
As the foam core material contr ibutes t o
the performance of high loaded sandwic h
panels in lightw eight applications X -ray
tomog raphy was used to in vestig ate the
mor phology of t he foam str uctur e whic h
influences e.g. r esin absorption and def or-
mation beha viour of closed cell r igid
foam.

Mechanical performance of composite
structures with embedded silica sen-
sors: concept of monitoring patch
M. Torres, L. Cr ouzeix, 
F. Collombet , B. Douc hin, 
Y-H. Gr unev ald
The study of sensor – str uctur e duality is
one of t he main issues to analyze in com -
posites in-cor e instr ument ation. In t his
work, the concept of “monit or ing patc h”
is proposed in or der to reduce the variabil -
ity eff ects produced by placing t he sensor
alone.
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Size of the representative volume ele-
ment in plastic and visco-plastic partic -
ulate composites
J. Cugnoni, M. Galli, J. Bo t sis
The RVE size represents an impor tant
mater ial lengt h scale in composites. In
this work, the RVE size of particle r ein -
forced composites is evaluated by para-
metr ic numer ical homogenization f or a
wide range of elasto-plastic and elasto-
visco plastic pr operties and reinf orcement
volume fr action.

Numerical model for FRP confined cir-
cular RC cross-sections under eccentric
loading
B. Csuka, L.P. Kollár
Numer ous experiment al data and models
exist on FRP confined axiall y loaded cir cu-
lar RC columns, ho wever theoretical
results under eccentr ic loading ar e rather
limited. W e present a new numer ical
model f or calculating t he load-bear ing
capacity under eccentr ic loading.

New polymer/steel solution for auto -
motive applications
R. Rahme, F. Avril, P . Cassagn au , 
D. Sage, D. Ver c here, M. Doux
A key challenge when de veloping
steel/pol ymer com posite is to ensure a
high s teel/pol ymer adhesion le vel to face
mater ial pr ocessing and ageing.we have
studied t he influence of t he conversion
coating and ageing in humid en vir on -
ment on adhesion le vel,breaking mode
and delaminating mec hanisms.

Mechanical behaviour and thermal sta-
bility analysis of epoxy polymer mor -
tars reinforced with metal oxide
nanoparticles
M.C.S. Ribeiro, C.M.C. Pereira , A.J.M.
Ferreira , A.T. Marques • Thermal stabili -
ty im provement of an epo xy PM formula -
tion, induced b y pol ymer modification
wit h metal oxide par ticles was analysed and
quantified. Several series of PMs modified
wit h diff erent contents of Al 2O3 nanopo w-
ders were manufactur ed and tested for fir e
reaction and mec hanical strength.

New methods for monitoring structure
evolution in composite fibers by X-ray
scattering
N. Stribeck, U. Nöc hel,
A. Zeinoleb adi
Str aining and load-cy cling exper iments in
or iented com posites based on polypr opy-
lene are monit ored by SAXS and WAXD in
a synchr otr on X -ray beam. Similar ly,
nanostr uctur e gradients in fiber s are
resolved after tomog raphic r econstr uc-
tion. F ast, automated me thods for t he
data analysis are presented.

On the fatigue life prediction of CFRPs
using electrical resistance change
method
A. Vavouliotis, A. Paipetis, 
V. Kos t opoulos
The electromechanical r esponse of quasi-
isotr opic CFRP under fatigue loading w as
studied.The influence of CNT matr ix dop -
ing is also evaluated. The Cr itical Damage
State was identified via t he electr ical
response and used to predict t he remain -
ing lif e independentl y from t he applied
str ess level.
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Flame retardancy of epoxy resins and
their carbon fiber reinforced composites
M. Döring, Y. Byk ov , A. Schmid t , 
J. Krämer, V . Al ts täd t , B. Perret , 
B. Schar tel
Fire retardant epoxy resin composites are
requir ed in t he fields of electr onic applica -
tions (e.g. pr inted cir cuit boar ds) as well as
tr anspor tation (e.g. in t he automo tiv e sec-
tor). New str ategies for gas phase active
phosphor us flame retardants will be pr e-
sented.

Predicting moisture effects in epoxy
resin based composites
J.P. Foreman, D. Por ter, F .R. Jones
The effect moistur e has on the thermome -
chanical pr operties of an amine cur ed
epoxy resin blend is in vestig ated using
Group Inter action Modelling.
Experiment al thermal expansion coeffi -
cients and glass transition tem peratur es
are used for validation and t he mecha-
nisms of w ater uptake are explored.

Novel phosphorous-based flame retar -
dants for epoxy resins and their carbon
fibre reinforced composites in automo -
tive and aviation industry
B. Perret, B. Schar tel, J. Krämer, V . Al t-
städ t , K. Stöß, J. Diederic hs, M. Cie -
sielski, M. Döring • Pyrolysis and fire
behaviour of epo xy resin carbon fibr e (CF)
composites cont aining DGEBA or T GMD A
wit h phosphor us flame retardants (FR) were
studied. The FRs decrease the fir e risk. Con-
densed phase mechanism appear s in one
thermoset, flame inhibition occur s in both. 

Energy absorption capability of struc -
tural composites consisted of intersect -
ing FRP laminates
C. Zhang, S. C auc hi-Sav on a, 
P.J. Hogg
The current research is aimed at in vesti -
gating t he energy absorption of fibr e rein -
forced plastic com posites measured as a
function of scale wit hin w eight-cr itical
str uctur es. The Intersecting Square Cell
(ISC) composed of four inter secting com -
posite laminates w as thus in vestig ated in
this study .

Study of the fatigue crack growth in
thin composite skins made of woven
plies
M. Bizeul, C. Bouvet , J.J. Barra u, 
R. Cuenc a
The aim of t his paper is to characterize the
thr ough-t he-t hic kness crack propagation
in t hin w oven glass fabric laminates load -
ed in tension-tension fatigue. The finite
element modelling is based on t he archi -
tectur e of the fabr ic and on t he fatigue
behaviour s of the matr ix and t he fibr e.

Compressive failure initiation of woven
composites
N.V. De Carvalho , S.T. Pinho, 
P. Robinson
A novel experiment al method is pr oposed
enabling t he detailed study of t he effect of
the inter nal architectur e on the failur e
initiation in 2D w oven composites under
compression. The experiment al findings
are used to develop and v alidate ph ysical-
ly -based numerical and anal ytical models. 

General theory of thin walled compos -
ite beams
L.P. Kollár, A. Pl uzsik
A new theor y is presented for t hin w alled
(anisotr opic) com posite beams, in whic h
no kinematical assum ption is applied,
rather t he properties are derived from t he
accurate (thr ee dimensional) eq uations of
(open or closed section) beams using limit
tr ansition.

An experimental study for designating
the effect of CFRP type and arrange-
ment on shear behavior
H.M. Tanarslan
This paper presents results of an experi-
ment al in vestig ation on r einf orced con-
crete (RC) beams str engthened wit h exter -
nall y bonded carbon fiber -reinf orced
pol ymer (CFRP) str ips. To evaluate t he
effect of anchor age usage on behavior and
str ength, anchor ages were also adopted
for tw o specimens.

Development of reinforced composite
sandwich panels based on 3D fabrics
J.C. Velosa, R. Fangueir o, F.W. J. van
Hattum, F . Soutinho, S. Marques
In t his work the mechanical per formance
of sandwic h com posite panels based on
sandwic h knitted fabr ics is presented and
discussed. Different 3D sandwic h knitted
fabr ic performs have been produced vary-
ing t he thic kness. These panels have been
produced using v acuum infusion tec h-
niq ue.
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On the nonlinear evolution of the
Poisson’s ratio under quasi-static load-
ing for a carbon fabric-reinforced ther -
moplastic
I. De Baere, W. Van Paepegem, 
J. Degriec k
This article studies t he evolution of t he
Poisson’s ratio as function of t he longitu -
dinal s tr ain, whic h results in a peculiar
hyperbolic shape. Fir st, exper iments ar e
discussed to determine whe ther t his
behaviour is due t o the mater ial and t hen,
a theoretical explanation is pr esented.

Reliability analysis of a composite
blade structure using the model correc -
tion factor method
N. Dimitrov, C. Berggreen, 
P.F. Hansen
The reliability ag ainst failur e of a GFRP
composite blade str uctur e is determined
by use of the Model Cor rection Factor
method (MCF). MCF is a type of r esponse-
surface techniq ue that mak es use of a sim-
plified model t hat in a pr obabilis tic sense
is calibrated to an advanced, realistic
model.

Modelling the influence of stitching on
woven fabric composite deformation
behaviour
M. Duhovic, P. Mit schang, 
D. Bha tt ac har yya
In com posite sheet forming pr ocesses the
inclusion of s titc hing elements can ha ve a
major im pact on in-plane def ormation.
The current work focuses on a robust FE
modelling sc heme to allow the prediction
of fabr ic and com posite deformation
resulting fr om t he placement of s titc hing
seams and patterns.

Flame resistance of natural fiber rein-
forced polymers added by water glass
R. Schledjewski
Natur al fiber r einf orced composite mater i-
als offering man y favorable properties.
The aim of t he research work presented
here is to reduce the high flammability of
natur al fiber r einf orced composites by a
tr eatment of t he matr ix wit h envir on -
ment al fr iendl y sodium silicates (w ater
glass).

Tailored epoxy resin systems for the
manufacture of high performance car -
bon fiber composites
M. Döring, U. Arnold
Among a wide v ariety of fiber -reinf orced
plastics, mater ials based on carbon fiber s
and epoxy resins show outstanding c har-
acteristics. Recent progress, especially the
development of t ailor ed resin systems and
cur ing agents, e.g. for serial pr oduction or
radiation cur ing, will be descr ibed.

NDE for impact damage identification
and evolution on GFRP
V. Lopresto, C. Leone, G. Caprino,
G.M. Carloma gno, C. Meola
Infr ared thermog raphy was used to gain
inf ormation on damage initiation and
propagation in GFRP specimen, subjected
to low velocity im pact. By the recorded
thermal images analysed it was possible to
in vestig ate the diff erent in plane damages
by comparing t he thermal mapping t o the
energy level. 

Comparison of slamming wave impact
of a rigid and deformable composite
cylinder with numerical simulation and
experimental validation
D. Van Nuffel, K.S. Vepa, I. De Baere, J.
Degriec k, W. Van Paepegem, J. Vieren -
deels • In t his study , the slamming w ave
im pact on a full r igid cy linder and a hollo w
deformable composite cylinder wit h the same
dimensions has been com pared. Numer ical
simulations in volving fluid s tructur e interac-
tion (FSI) are compared wit h experiment al
tests performed under t he same conditions.

Carbon nanotube based strain and da-
mage sensing in glass fibre reinforced
composites via electrical conductivity
methods
C. Viets, L. Böger, M.H.G. W ic hmann,
K. Schul te
Electricall y conductiv e networks of nano-
particles can be used in polymer s to create a
sensor material. The electr ical resistance of
these nanocomposites is sensitive to applied
mechanical loads. This pr operty can be used
for stress/strain sensing. In t his work, the
electromechanical beha viour is in vestigated.

Evaluation of local strain distribution in a
satin weave composite using fibre bragg
gratings
E.J. Voet, S. Dagguma ti, G. L uyckx,W .
Van Paepegem, J. Degriec k, J. Xu, S.V.
Lomo v, I. Verpoes t • This paper presents
the study on high s trength coated FBGs
whic h are mounted on t he surface and
embedded in t hermo-plastic woven com-
posite test specimens. Maximum and mini -
mum strain envelopes from t he FBG sen-
sors, DIC strain readings and FE-modelling
are presented till 0.5% strain.
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Methodology to study the thermal age -
ing of composite core used in alumini -
um electrical wires
M. Serror, X. Colin, S. B arbea u
A methodology w as developed to study a
composite core durability . It is based on
exposition in acceler ated ageing condi -
tions, f ollo wed by examinations b y optical
micr oscopy (superficial o xidised la yer and
cracking) and anal ysis by IR and DSC
(degradation pr oducts and glass transition
temperatur e).

A comparative study about the influ -
ence of severe environmental condi-
tions on the behaviour of carbon fiber
fabrics reinforced thermoplastic or
thermosetting laminates
B. Vieille, J. Auc her, L. T aleb
This study aims at com paring t he influence
of severe envir onment al conditions
(Hygrot hermal Aging and tem perature) on
the thermo-mec hanical beha vior of diff er-
ent carbon fiber fabr ics reinf orced poly-
mers: thermoplas tic-based (PPS and PEEK)
or thermosetting-based (epo xy) com posites.

Influence of ageing treatment on
impact damage of pre-stressed isotrop-
ic composite laminates
O. Sicot, J. Roussea u, D. Hearn
The aim of t his study is t o show the influ -
ence of ageing treatment on im pact dam-
age of pre-str essed isotr opic com posite
laminates. Specimens were aged, then
loaded and im pacted. It w as observed that
the extent of damage incr eased with t he
tensile pr eload and depended on t he age-
ing tr eatment.

Self-sensing of damage in composites
A. Rauf, R.J. Hand, S.A. Hayes
In-situ de tection of bar ely visible damage,
both post-hoc and in r eal-time, in a self-
sensing composite is demons tr ated. The
self sensing elements, embedded by wet
lay-up, use visible light and ar e based on
E-glass reinf orcing fibr es in a modified
version of an aerospace certified epo xy
resin.

Comparative study of the influence of
the type of matrix in carbon-epoxy
composites subjected to delamination
under modes I, II and mixed I/II
J. Vina, A. Ar güelles, J. Bonhomme,
A. F. Canteli
The fracture behaviour in modes I, II and
diff erent types of mix ed mode under static
loading of tw o composites wit h t he same
carbon unidir ectional r einf orcement AS4
and tw o types of matr ix, a modified epo xy
resin 8552 and other epoxy resin 3501-6
has been studied.

Relationship between the fracture
toughness of a composite and its
matrix
B. Kumar, C.T. Sun
We propose an approach to relate the frac-
tur e toughness of t he composite t o that of
the matr ix. Fracture experiments w ere
conducted using speciall y designed single-
edge-cracked tension specimens. Appar ent
fracture toughness was predicted wit h a
tw o-parameter fr acture model.

Mechanical and energy absorption
behaviour of metal/polymer layered
sandwich structures
M. Tanoglu, B. Bozkur t
The aim of t he study is t o in vestig ate the
mechanical and energy absor ption beha v-
ior of Al/Al-f oam/pol ymer com posite
based layered str uctur es. The Al foams of
diff erent t hic knesses in conjunction wit h
skins composed of fibr e-metal laminate
(FML) were prepared in t his work.

Buckling behavior and minimum stiff -
ness requirements of composite plates
with edge reinforcment and elastic
clamping
P. Weißgraeber, C. Mittels ted t , 
W. Becker
Composite plates wit h edge reinf orcement
are typical str uctur al situations f ound in
aerospace engineering, e.g. as stiff eners in
the fuselage or the wings. In t his work an
explicit anal ysis of the buckling beha vior is
performed and a minimum s tiffness cr iter i-
on for the edge reinf orcement is presented.

Design of variable stiffness panels for
maximum strength using lamination
parameters
A. Khani , S.T. IJsselmuiden, 
M.M. Abd alla , Z. Gurd al • In t his
paper, the effect of fiber steering is in vesti -
gated in im proving t he str ength of r ectan-
gular com posite panels wit h a circular
hole in t he center. The optimal spatial dis -
tr ibution of mater ial str ength is obt ained
by determining an independent se t of
lamination par ameters at each node.
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Predicting low-velocity impact damage
in stiffened composite panels using
high-fidelity finite element modelling
B.G. Falzon, A. Faggiani
A detailed finite element model of a s tiff -
ened composite panel w as developed
whic h incor porated a comprehensive
physically-based damage model. High
Performance Com puting (HPC) w as used
to simulated an im pact event. The pr edict -
ed damage corresponded well wit h exper i-
ment al observations.

A hierarchical multiscale plate model
for the efficient simulation of compos -
ite laminates
S.L. Angioni, A. Visr olia , M. Meo
Abstr act Modeling and pr edicting t he
response and failur e of laminated com pos-
ite str uctur es is a very challenging t ask.
On one hand t he designer is inter ested in
the overall response of the str uctur e, but
on t he other he is also inter ested in mod -
eling phenomena suc h as damage which
have a localized behavior .

Modelling and simulation of the elastic
modulus of heterophasic polypropy -
lene compounds
M. Jerabek, H. Herbs t , S. Gastl, 
Z. Major
Micr omechanics based simulations using
the mean field homogenization me thods
and a novel softw are tool w ere applied for
determining t he linear elastic def orma-
tion beha vior of v arious hard and soft and
mix ed particle filled PP(H) com posites in
the second this study .

Hybrid effects on the interply compos -
ites reinforced with carbon fibre and
stretched polypropylene
I. Taketa, L. Gorb atikh, S.V . Lomo v, 
I. Verpoes t
We propose a novel hybr id com posite
combined wit h carbon fiber r einf orced
pol ypr opylene (CFRPP) and self-rein -
forced polypr opylene (SRPP). SRPP tends
to shrink under high tem peratur e, accu-
mulating com pressive residual str ess in
CFRPP during consolidation and pr esum-
ably im proving tensile pr operties.

Novel carbon fiber reinforced compos -
ites for high impact strength
S.Y. Kim, S.J. Baek, J.R. Youn
Pre-treated carbon fiber r einf orced ther-
moplas tic pol ymer com posites were pre-
pared and mechanical pr operties of the
prepared composites were investig ated.
Alt hough mec hanical pr operties of the
composites were improved, film inser t
molding w as introduced in or der to
im prove impact str ength.

Preparation and characterization of
perovskite-polystyrene composites
D. Acierno, A. Corradi, C. Leonelli,
A. Rizzuti, P. Russo
Com posites prepared by melt blending of
a commercial pol ystyr ene and a synthetic
micr o sized powders of lant hanum-s tr on -
tium based per ovskite La0.5Sr0.5MnO 3
(PVK) were analyzed in ter ms of mor pho -
logical, mec hanical and magne tic pr oper-
ties. Preliminar y results appear to be satis-
factory.

Out-of-plane coefficient of thermal
expansion of CF/epoxy plain weave
composite
S. Takahashi, N. Wat an abe, H. Hoshi,
Y. Iwahori
The out-of-plane coefficient of t hermal
expansion (CTE) of w oven composite is
no t enough t o in vestig ate. The purpose of
this study is t o confir m t hat t he out-of-
plane CTE of CF/epoxy plain w eave com-
posite is larger than t hat of UD com posite
and to clarify its r eason and mechanism.

Increasing modulus and impact
strength of submicronised wollastonite
/ PP-H masterbatch compounds by
injection moulding process
T. Auinger , W. St adlb auer
Specimens of high filled submicr onised
wollastonite - PP masterbatc hes were com-
pounded and injection moulded. S tiffness
and toughness were increased with no use
of surface modifier or coupling agent.
Advant ages of masterbatc h pr ocessing
wit h t he emphasis on exper iment al
results will be highlighted.

IFSS Characterization in the nonlinear-
matrix behavior using the single fiber
fragmentation test
P.J. Herrera-Franco, A. Valadez-
González, E. Pérez-P ac hec o, J.I.
Cauic h-Cupul • The inter facial of a car-
bon fiber -epoxy com posite for a hygrot her-
mal envir onment w as studied. The inter -
face inter actions w ere determined using
XPS and FTIR. The stress-transfer capabili -
ty w as measured the SFFT and the use of
an elastic matr ix cr iter ia was compared
wit h t he nonlinear matr ix behavior . 
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A new approach to the subcritical
cracking of ceramic fibers
M. Genet, P. Ladeveze
A model of subcr itical pr opagation is pr e-
sented that unifies classical and subcr iti -
cal propagations, as well as reaction- and
diffusion-contr olled subcr itical pr opaga-
tions, t hr ough a simple coupling be tw een
fracture mechanics and diffusion/r eaction
problems. It is v alidated on Hi-Nicalon
fiber s.

Multiscale methodology for matrix fail -
ure prediction in non-crimp fabric com -
posites
E. Marklund, L.E. Asp
The aim of t his work is to fur ther con -
tr ibute t o the under standing of failur e of
non-cr im p fabr ic composites. A combined
analytical and finite element appr oach to
determine tr ansverse matrix failur e
parameters is suggested. The analysis is
limited t o failur e wit hin bundles in t he
str uctur e.

Determination of consistent single
layer properties of laminated compos -
ites using a new approach based on an
inverse laminate theory
R. Schaeuble, M. Rinker
An advanced approach for t he determina -
tion of t he single layer constants of lami -
nated com posites is presented. The
method is based on the measuring of lam -
inate cons tants and t he subsequent calcu -
lation of basic la yer constants using an
in verse laminate t heor y also compr ising
scatter of parameters.

Examination of local effects in sand-
wiches caused by gaps in the core
C. Wark ot sch, S. Dallmeier , 
M. Bender, J. F eldhusen
The paper deals with t he sub-problem of a
divided cor e betw een int act faces. Size and
geometr y of diff erent parameters such as
thic kness of the faces and the core are var-
ied systematicall y in or der to evaluate
their influence. Diff erent mater ial combi -
nations ar e considered as well.
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Static design for the fibrous composite
plates reinforced by curvilinearly
shaped fibers
S. Honda, K. Owat ari, Y . Narit a
To im prove the load-car rying capacity of
fibr ous composites, the locall y anisotr opic
str uctur es are designed optimall y induced
by the curvilinear ly shaped reinf orcement
fibr es and the present plates give lower
str ess concentration fact ors than con ven-
tional plates r einf orced by parallel fibr es. 

Modelling of the rheological behaviour
in thermoplastic composite consolida -
tion process
H. Wu , C. Binetr uy , M. Deleglise, P .
Kra w czak
Man y papers deal with t he visco-plastic
characteristic of t he concentr ated
fibr e suspension. Here, the rheological
behaviour of t he pol ymer/fibr e
mixtur e is predicted. The eff ect of fibr e
volume fr action on t he rheological
behaviour of com posites and on t he pol y-
mer pr essure is investig ated.

Adhesive bonding of hybrid yarn tex -
tile-thermoplastic composites
J.-S. Pap, I. Jansen
Bonding tec hniq ues for multi-mater ial
design are being investig ated.
Atmospher ic pressure plasma and laser
radiation ar e used to pre-treat a GF/PP-
based composite before joining wit h a
commer cial epoxy system. These samples
are compared to samples bonded by low-
energy substr ate adhesives.

The effects of MAPP loading on the per-
formance of hybrid composites
A. Kalam , M.N .Berhan, H. Ismail
Polypr opylene was blended wit h commer -
cial masterbatc h PPnanoclay to form
PP/PPnanoclay compound. Pul verized
OPFB fibre and MAPP were added into the
compound at diff erent weight fr actions t o
form hybr id com posites. The thermal,
water uptake and mechanical pr operties
of com posites were investig ated. 

Structural polymer electrolyte for use
in multifunctional energy storage
devices
M. Wysocki, L. E. Asp, S. Eksted t
The present contr ibution descr ibes devel-
opment of solid pol ymer electr olytes
aimed for use as a matrix in s tr uctur al
composites. Two monomer s, one highl y
conductiv e and one stiff ar e co-poly-
mer ised at diff erent ratios, resulting in sig -
nificant multifunctional im provement
over homopol ymer ic systems.

Identification of damage sources in
thermoplastic composites (Carbon/
PA12) through acoustic emission analy-
ses based on pattern recognition
F.Philip, S. Deschanel, N . Godin, J.
Courbon, JM. Ler oy , F. Gr osjean, R.
Estevez • The objectiv e of this study is t o
identify t he acoustic emission signatur e of sever-
al damage mechanisms occur ring in a continu -
ous fibre composite carbon/pol yamid 12, aged
or not. The objectiv e  is  the obtention of a
libr ary of labelled signals t hat could be used in
real time to detect the critical mec hanisms.
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Preparation of composites reinforced
with ‘in situ’ electrospun fibres
K. Molnár, L.M. V as
In case on nanonfiber r einf orced hybr id
composites nanofibr ous mats are usually
placed betw een micr ofibr ous layers. These
very thin nanofibr ous layers are hard to
handle af ter t he spinning pr ocess. A
method whic h allo ws to produce the
nanofiber s 'in situ' ont o the mould is
described.

Study of synergism effect of montmo -
rillonites on mechanical and rheologi -
cal properties in low molecular silicone
rubber mixtures
V. Rabo vá
This work deals wit h t hr ee-roll mill pr epa-
ration of pol ydime thy lsilo xane compos-
ites cont aining t he combination of tw o
clays. After t he preparation t he rheologi -
cal properties (apparent viscosity)and
mechanical pr operties (mechanical
str ength) were studied.

Properties of rigid polyurethane foams
filled with nanoparticles of montmoril -
lonites
V. Yakushin, T . Vlcek, J. Zelenka , 
U. Cabulis, U . Stirn a
The influence of tw o types of montmor il -
lonite nanopar ticles wit h a special surface
tr eatment on t he properties of r igid
pol yur ethane foams wit h density of about
50 and 75 kg/m 3 were investig ated. The
basic characteristics of filled and neat
foams at compression and tension w ere
compared.

Polyethylene/synthetic boehmite alu-
mina nanocomposites: structure, thermal
and thermooxidative properties
J. Kar ger -Kocsis, R. Thomann, 
V.M. Khumalo • Synthetic (BA) has been
incor porated up to 8 wt% (LDPE) and
(HDPE), respectively, by melt com pound -
ing. The pr imar y nominal par ticle size of
these two BA grades was 40 and 60 nm,
respectively. The dispersion of t he BA in PE
matr ices was investigated by (SEM and
TEM). 

Electric and magnetic field orientation
techniques for MWCNT/epoxy
nanocomposites
G. Szebényi, G. Romhány
The aim of our r esearch was to develop
CNT or ient ation me thods for CNT/epo xy
nanocom posites upscalable for indus tr ial
use. Electric and magne tic field or ient a-
tion tec hniq ues have been tested. The
methods have been compared in ter ms of
mechanical and t hermal pr operties of the
composites produced.

Morphology and thermal characteriza -
tion of modified clay-PMMA nanocom -
posite
D. Lerari, S. Peeterbr oec k, S. Benali, 
A. Benaboura , P. Dubois
This work concern pr eparation and c har-
acterization of pol ymer -layered silicate
nanocom posite based on new natur al
Algerian clay and PMMA.Ther mal pr oper-
ties of the nanocom posite was investig at-
ed by TGA and DSC. The thermal stability
was improved compared to virgin PMMA.

Kinetic analysis of the non-isothermal
degradation of PEO nanocomposites
M. Er ceg, J. Makric, T . Kova cic
The non-iso thermal t hermog ravime tr ic
and kine tic anal ysis of nanocom posites of
pol y(ethy lene oxide) (PEO) and organical -
ly modified montmor illonite Cloisite30B
(30B) was performed. Results show that
the addition of 30B has beneficial influ -
ence on the thermal stability of PEO .

Crystallisation behaviour and kinetics
of recycled PA6/organobentonites
nanocomposites
K. Szust akiewicz, A. Kiersno w ski, 
M. Gazinska , J. Pig³o w ski
The contr ibution pr esents result of
research on r ecycled PA6 and organicall y
modified bent onites. The full y exfoliated
composites were obtained via masterbatc h
in twin – scr ew corotation extr uder and
characterized using XRD, DSC techniq ue
and tensile tests.

Crystallisation and melting properties
of polypropylenes containing multiwall
carbon nanotube
A. Ádámné Major, K. Belin a
Isothermal and non iso thermal cr ystalli -
sations of multiw all carbon nano tube
cont aining pol ypr opylene composites
were carried out. It w as found t hat carbon
nano tube has nucleating eff ect in t he
crystallisation pr ocess. Crystallisation r ate
constants were determined wit h t he
Avrami’s quotient.

Nanocomposites Nanocomposites
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Effect of PDMS-PEO clay masterbatch
on the morphology and mechanical
performance of PP based composite
M.L.Q. A. Kanek o, R.B. Romer o, 
I.V.P. Yoshid a, M.C. Gonçal ves
The aim of t his work is to report a
pol ypr opylene nanocom posite reinf orced
wit h an organicall y modified cla y master-
batch, in whic h a low molar mass siloxane
surfactant, pol y(dime thy lsilo xane-co-
methy lpr opylethy lene oxide silo xane, was
used to modify t he clay.

Fabrication and characterization of alu -
minum-carbon nanotube powder and
polycarbonate/aluminum-carbon nan -
otube composites
K.H. Yoon, D.Y . Lee, S.S. Jeong
Carbon nano tube reinf orced aluminum
powders (Al-CNT) were fabricated by ball-
milling. P olycarbonate (PC)/Al-CNT
nanocom posites were prepared by a twin
screw extr uder. The mor phology , thermal,
electr ical, rheological and mec hanical
properties of PC/Al-CNT nanocom posite
were investig ated.

Thermal and rheological characteriza-
tion of polyolefin compatibilizers graft -
ed with itaconic acid and its
monoesters for nanocomposites
G. Baser, N . Uyanik, A. Ezdesir
It aconic acid and its monoes ters were
grafted ont o low density pol yethy lene and
isotactic pol ypr opylene at 140°C by
micr owave irradiation in a xy lene solution
in t he presence of dibenzoyl peroxide as
an initiat or to achieve polyolefin com pati -
bilizer s. Their thermal and r heological
properties were investig ated.

Nanostructure evolution and materials
fatigue in strands of polymer compos -
ites studied in simultaneous load-
cycling and SAXS experiments
A. Zeinoleb adi, N . Stribec k, 
Z. Denc hev
Fatigue behavior of nanocom posites was
monit ored by variation of S AXS pattern.
The result of each patter n is a set of
nanostr uctur e parameters. Comparison of
the str uctur e evolution wit h t he mechani -
cal data shall extend t he under standing of
fatigue mec hanisms in nanocom posites.

Preparation, structure and perfor -
mance of layered silicate nanocompos-
ites with polysiloxane matrix
S.P. Vasilak os, P.A. Tarantili
Nanocom posites of pol ysiloxane cont ain -
ing org anicall y modified montmor illonite
were prepared and characterized. The
nanocom posites showed similar t hermal
characteristics, lower crystallinity and sig -
nificant im provement in t hermal stability
and tensile pr operties, as compared wit h
the unfilled matr ix.

Carbon nanotube / polyvinyl acetate
composites: structure and stress-strain
characteristics
J. Bitenieks, R. Maksimo v, T. Ivano va,
R. Merijs Meri, J. Grabis
In t he current research CNT/PVAc
nanocom posites, obt ained by latex route,
are considered. Str uctur al, mechanical
and electr ical pr operties of the nanocom -
posites are investig ated. Results show that
the nanocom posites possess increased
mechanical pr operties and exceptionall y
low percolation t hr eshold.

Homogenous properties of CNTs and
nanocomposites with defects
M. Chw al
Atom v acancy defects and their influence
on CNTs/nanocom posites properties are
in vestig ated. The identification me thod is
based on the evaluation of eigenfr equen-
cies and then mater ial constants. The
average mechanical pr operties are
obt ained wit h t he use of the FEM and the
theor y of homogenisation.

Effect of various shapes of zinc oxide
nanoparticles on cotton fabric for UV-
blocking and anti-bacterial properties
N. Neamj an, W . Sric har ussin, 
P. Threepopn atkul
Effect of various shapes of ZnO on cott on
fabr ic for UV-bloc king and antibacter ial
properties has been studied. The shapes of
ZnO show no consider able effect on t he
tensile str ength and antibacter ial pr oper-
ties. ZnO on co tt on fabr ic can im prove
UV-bloc king pr operty.

The effect of nanotube content on the
mechanical properties of basalt fibre
reinforced polyamide 6
L. Mészár os, I.M. G ali, T . Czigány , 
T. Czvik ov szky
In t his study 30 wt% BF and 0.5-2 wt%
multiw all carbon nano tube cont aining
pol yamide 6 hybr id systems were prepared
by extr usion.The r esults showed that t he
combination of macr oscopic and nano-
sized reinf orcement im proved the
mechanical pr operties.
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Synthesis and characterization of com-
posites TiO2/carbon nanotubes
V. Herman, G. Gonzalez, C. Alb ano,
I. Boyer, A. Mons albe, J. Prin
The objectiv e of the present work was to
synt hesize TiO2 nanopar ticles on MWNT s
functionalized. The synt hesis of TiO2 was
by sol gel method.N anocom posites TiO2-
MWNT s (yield 99%) were characterized by
XRD, TEM, SEM, EDX, AFM and DSC-
TGA. A good dispersion of T iO2 on t he
MWNT s surface was observed.

Preparation and study of organoclay
nanocomposites based on matrices of
compatibilized polyolefin blends
G. Moraitis, P .A. Tarantili
Nanocom posites based on compatibilized
blends of high density pol yethy lene and
pol ypr opylene and OMMT nanopar ticles,
were prepared using melt blending in a
twin scr ew extr uder. These nanocompos-
ites present incr ease in crystallinity , tem-
peratur e of thermal degradation, s tiffness
and decrease of MFI.

Wear assessment of Al/B4C surface
nano-composite layers fabricated using
friction stir processing
K. Jazaeri, S.F . Kashani-Bozor g
Al/B 4C surface nano-com posite layers
were fabricated on 7075Al allo y using fr ic-
tion s tir pr ocessing. The surface nano-
composite layer showed superior w ear
resistance; these are attr ibuted t o its
greater micr o hardness value due to the
finer matr ix grains and dispersion of
nano-sized B4C particles.

Quantitative optical analysis of filler
dispersion degree in nanocomposite
T. Glask ova , A. Aniskevic h, 
M. Giord ano, M. Zarrelli
A method of q uantit ativ e analysis was
developed and applied fir st to quantify
the dispersion efficiency of model solu -
tions wit h good and bad disper sion of
filler micr o-par ticles and t hen of multi -
wall carbon nano tubes in nanocom posite
prepared by solution inter calation
method.

Crystallization behaviour, thermal and
mechanical properties of PLLA in natu-
ral fillers/PLLA nanocomposite
C. Thongpin, S. S uttireung w ong
This paper is aimed to study t he nucleat -
ing efficiency of natur al filler s such as
nano-silica, calcium carbonate and tit ani -
um dio xide on t hermal and mec hanical
properties of PLA in PLA)/natur al filler
nano-com posite com pounded via a twin-
screw extr uder and com pression mould -
ing f or mechanical tes t.

Crystallization, microhardness and
flammability of HDPE-g-MA / organ-
oclay nanocomposites: Effects of the
preparation procedures
L. Mink ova , M. Valc hev a, S. Filippi
Nanocom posites of maleic anh ydr ide-
grafted HDPE and the organoclay have
been prepared by melt-com pounding,
solution-blending and s tatic annealing of
pol ymer/cla y mixtur es. The crystallization
behavior , micr ohardness and flammabili -
ty of t he composites have been studied.

Preparation of TiO2-coated CNTs by
sol-gel method and dielectric property
measurement of their polymeric com -
posites
J.W. Yi, J.B. Kim
An amor phous tit anium o xide (TiO2) thin
layer was coated on the surface of carbon
nano tube (CNT) using a sol-gel me thod
and pr oper heat tr eatment wit h mini -
mization of CNT damages w as subse-
quentl y performed to convert amor phous
TiO2 int o crystalline anat ase.

Evaluation of different nanofillers in
combination with traditional flame retar -
dants in a PC/ABS blend: flame retardant
behaviour and thermomechanical prop -
erties of the prepared nanocomposites
A. Brunetin, R. S ulcis, A. Ciapp a, V. Vascot-
t o • Synergism of resorcinol bis-(diphen yl-
phosphate) wit h nano-fumed silica and nan -
oclay in PC/ABS was studied r egarding flame
retardancy, mechanical and t hermal decom -
position. ABS distr ibution wit hin PC matr ix was
evaluated by optical micr oscopy; nanocla y filled
samples were characterized by WAXRD.

Effect of carbon nanotubes on the dam-
age development in fiber-reinforced
composites
L.Gorb atikh, Y . Ding, D. I vano v, N. De
Greef , M. Karahan, A. God ara , L.
Mezzo, S.V. Lomo v, I. Verpoes t • The
focus of the present study is t o investigate the
effect of CNTs on the damage development
in w oven fiber reinf orced composites (glass
and carbon). The study em ploys acoustic
emission r egistration and full-field s train
measurements accompanied by X-ray tomo -
graphic inspection and SEM fr actography.

Nanocomposites Nanocomposites 
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Polyimide composite film with thermal -
ly treated talc for increasing Tg
K. Fukuka wa , W. Yamashit a, S. Tamai
Thermal tr eatment of t alc provided great
enhancement t o the property of pol y-
imide com posite film; especiall y incr eas-
ing Tg significantl y. CaCO3 was found t o
play an im por tant r ole thr ough chemical
tr ansformation t o CaO and Ca(OH)2, as
well as critical timing f or t he incor pora-
tion.

The effects of nickel chelate of aminopyri-
dieneanilide combined with modified clay
on flame retardance enhancement of
polyethylene composites prepared by
ultrasonic irradiation
M.A. Nour, M.S. G aaf ar, A. Eid, A.A.
El–Ebissy • The flame retardancy of pol yethy-
lene treated wit h Pyr-Ni of Aminop yridienea-
nilide and cloisite® 15A mixtur es at different
concentr ation ha ve been prepared by ultr ason-
ic ir radiation tec hniq ue. The prepared PE/
OMC/Pyr -Ni com posites have been investigat-
ed by TGA, AFM, XRD and cone calor imeter.

A comparative study on the mechanical
properties of clay-modified epoxy
adhesive by using different clay types
S.N. Surip , A.H. Ismail, R. Mohamed,
H. Anu ar
The result shows that t he tensile str ength
was increase by using micr on clay while
shear and impact str ength was increase by
using nano cla y.FESEM shows that t he
nano cla y was well disper sed in the epoxy
adhesive while micr on sized clay was par-
tiall y inter calated.

Compounding condition-dependent
properties of Nylon-66/clay nanocom -
posites
J.S. Seo, B.C. Kim
The effects of compounding conditions
such as mixing r ate (15 to 90 rpm) and
mixing time (5 t o 30 min) at a giv en tem-
peratur e, on the dispersion state and
physical properties of nylon-66 /clay
nanopar ticles (5 wt%) w ere investig ated
on rheological basis.

An investigation into the role of nano-
sized calcium carbonate on tearing
behaviour of a medium density
polyethylene
M. Mazin ani, S.M. Zebarj ad, 
F. Hossein abadi, V . Kiani • Effect of
CaCO3 nanopar ticles on tear ing behavior of
MDPE in per foration test was studied. Results
showed that pr esence of up to 5 wt.% CaCO3
in com posite samples increased maximum
force and energy needed for test, but adding
mor e than 5% resulted in par ticles agglomer -
ation and t hen cracks formation.

Thermal and eletrical conductivity of
multi-walled carbon nanotubes/poly
(vinyl cloride) composites
R.G. Ara ujo, G.M.O . Barra , 
A.T.N. Pires
The aim of t his study is t o obt ain and
evaluate t he thermal and electr ical con -
ductivity pr operties of multi-w alled car-
bon nano tube disper sed in pol y(vin yl
chlor ide) matr ix. As expected, the pres-
ence of carbon nano tubes no induces
change in t hermo pr operties of the
nanocom posites.

Conductivity of high TiO 2 content
nanocomposites by TUNA
J. Gutierrez, A. T er cj ak, 
I. Mondra gon
In pr esent work, TiO2/PS-b-PEO
nanocom posites wit h high amount of
inorg anic com ponent ha ve been achieved
wit hout loosing t he template nanos tr uc-
tur e of the obt ained inorg anic/org anic
hybr ids synt hesized via sol-gel based on
PS-b-PEO block copol ymer and T iO2
nanopar ticles.

Effect of multiwalled carbon nanotube
filling on the properties of in situ
polimerized PBT
G. Romhány , J. Vígh, J. Kar ger -Kocsis
Influence of carbon nano tube on t he
mechanical pr operties of in situ pol ymer -
ized PBT was investig ated. The compo-
nents were mixed wit h plane tary ball mill
in or der to achieve good dispersion.
Str ength, modulus and t hougness
im proved at 0,25 weigth% nano tube con -
tent.

Effect of modification techniques of
MMT on morphology, crystallization
behavior and mechanical properties of
MMT/HDPE nanocomposite
C. Kula w ong, C. Thongpin • This
research is aimed to chemicall y modify
montmor rilonite (OMMT) via ion ex chang-
ing by using ultr asonic wave and subse-
quentl y grafting wit h silanes. HDPE was
matr ix. The com posites obtained were also
characterized to examine t he mor phology ,
crystallization and mec hanical pr operties.
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Fatigue crack growth in thermosetting
polyurethanes. Effect of environmental
conditions and network structure on
the dynamic fatigue properties
M. Kempf , F. Fisc her, V . Al ts täd t
This study f ocuses on the fatigue crack
growt h in diff erent t hermosetting
pol yur ethanes suitable to be used as adhe-
sives or matrices in fibr e reinf orced com-
posites. The effect of changes in envir on -
ment al conditions on t he fatigue pr oper-
ties of the mater ial are investig ated.

Low velocity impact and compression
after impact tests on thin carbon/epoxy
laminates
D. Ghelli, G. Min ak
The results of drop-weight im pact tests,
carried out on specimens of tw o diff erent
geometr ies, and Compression After
Im pact (CAI) tests on carbon/epo xy speci-
mens are presented. Laminates of small
thic kness, that under went global buc kling
dur ing t he CAI test, were considered.

Effect of consolidation degree on the
failure behaviour of self-reinforced
polypropylene composites as assessed
by acoustic emission
A. Izer, A. St occ hi, T . Bárány , 
V. Pett arin, C. Bern al, T . Czigány
In t his work, the failur e behaviour of self-
reinf orced polypr opylene composites
(SRPPC) was studied b y the acoustic emis -
sion (AE) techniq ue.Cor relations betw een
the dominant failur e mechanisms and AE
events amplitude f or model specimens
were established.

Modelling of impact damage and per -
manent indentation on laminate com -
posite plate
C. Bouvet , S. Rivallant , J.J. Barra u
This paper deals wit h im pact damage and
permanent indent ation modelling. This
model par ticular ity is t o account f or t he
intr alaminar damages t hank s to inter face
finite elements whic h respect their dis -
continue c haracter. These interface ele-
ments allo ws equall y to simulate t he per-
manent indent ation.

Fracture behaviour of recyclable all-
polypropylene composites composed
of alpha and beta modifications
A. St occ hi, V . Pett arin, A. Izer, 
T. Bárány , C. Bern al, T . Czigány
"All-PP" composites are designed to com-
pete wit h GF-PP. In t his work, the
fracture behaviour of all-PP com posites
was studied. Diff erent Fracture
Mechanics appr oaches (Jc and EWF) were
applied. It w as found t hat fr acture
toughness str ong ly decreased as consoli-
dation q uality incr eased.

Fatigue behaviour of carbon/epoxy
composite
J. Bienias, M. O st apiuk, B. Sur ow ska
The objectiv e of this study w as to describe
the fatigue behaviour (tensile-tensile
fatigue test) of carbon/epo xy com posite.
The micr ostr uctur e analysis (fractogra-
phy) of com posites was studied using a
optical and scanning electr on micr oscope
and X-ray micr o-CT scanner.

Fracture behaviour of PP based com-
posites reinforced with micro and
nano-sized fillers
E. Pérez, C.J. Pérez, V. Al varez, 
L. Famá, C. Bern al
Polypr opylene (PP) composites wit h dif -
ferent nano and micr o-sized filler s were
prepared. The effect of the filler content
and t he incor poration of a coupling agent
(PP-g-MA) in t he composites formulation
on t he mater ials fracture behaviour w as
analysed.

Damage and fracture Damage and fracture 
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Prediction of overall heat transfer coef -
ficient “U” in sandwich panels
A.P. Sar t ori, J.S. Crespo, 
P.R. Wander, M. Gio vanela , 
R.C.R. Nunes
This work aimed at developing a non-
destr uctiv e test for predicting t he heat
tr ansfer global coefficient (U) in sandwic h
panels used in semi-tr ailers for tr anspor t-
ing per ishable food. Ther mog raphy was
the tool emplo yed for data acquisition
designed to im plement mat hematical
models.

Study on shear response of concrete
beams reinforced by FRP
S. Mot ahari, H. Omranpour, 
S.A. Monemian, H. S aghafi
The aims of t his study w ere to in vestig ate
the effect of composite layers number,
installation me thod and r oughness of
concr ete surface on shear str ength of t he
beam. Wit h regard to the results incr ease
in com posite layers and smoothness of
concr ete surface enhanced the shear
str ength significantl y.

Mechanical properties of honeycomb
preform sandwich composites
J-C. Chen, C-M. W u, C-C. Yang, 
Y-A. Teng
The effects of core str uctur es on the
mechanical pr operties of sandwic h com -
posites have been studied in t his paper.
The thr ee-dimensional multi-la yer weav-
ing tec hniq ue was used to fabr icate car-
bon and g lass honeycomb pr eforms for
sandwic h com posites core materials. 

Mechanical durability of polyamide-
stainless steel hybrids
M. Hoikkanen, J. V uorinen
The effect of fibr e loading on mec hanical
properties of injection moulded plas tic-
metal hybr ids was studied. These hybr ids
were tested in pull-off and im pact loading,
and fr acture surfaces and cross-sectional
samples were studied also b y optical
micr oscopy.

Mechanical properties and physical
aging of PCB FR4 composites for
mechatronic
M. Le, J. Idra c, E. Font , A. Guillet , 
E. Dar gent
In mec hatr onic, t he behaviour of Pr inted
Cir cuit Boar d Flame Retardant 4 are
requir ed. PCB FR4 is an epoxy matr ix
composite wit h 8-glass fiber woven.
Mechanical and ph ysical properties of as-
received and thermal aged PCB FR4 were
in vestig ated at diff erent tem peratur es and
sampling dir ections.

Microhardness of selected restorative
composites after exposure in artificial
saliva
K. Palka , A. Niew czas, J. Bienias
The study w as conducted to evaluate t he
effect of 6 mont hs storage period in ar tifi -
cial saliv a of nano- and micr o-filled
restorativ e materials on its micr ohardness.
Micr ohardness in every case significantl y
diminished dur ing test period: 26% f or
micr ofiller mater ials and 12-19% for
nanofiller ones.

Environmental effects on multiphase
polymeric composite materials’ ther -
mal properties
D.L. Mo t oc, I. Cur tu , M. Campean
The paper aims to approach a comparativ e
study done on t he thermal pr operties
changes of multiphase com posite mater ial
samples subjected to various envir onmen -
tal conditions. The exper iment al research
is carried out using a DIL 40 2 PC
dilat ometer fr om Netschz(D). Theor etical
predictions ar e added.

Synergistic effects of zinc borate and alu-
minium trihydroxide on flammability
behaviour of aerospace epoxy system
C. Formic ola , A. De Fenzo, 
M. Zarrelli, A. F ra c he, M. Giord ano, 
G. Camino • The flame retardancy of
mono-com ponent epo xy resin (RTM6),
widel y used for aerospace composites,
tr eated wit h zinc bor ate (ZB), aluminium
tr ih ydr oxide (ATH) and t heir mixtur es at
diff erent concentr ations ha ve been inves-
tig ated by mor phological and t hermal
characterization.

Fatigue Crack Propagation behavior of
CNT/Epoxy Composites
S. Mat sud a, S. Ut sumi, H. Kishi
Effect of carbon nano tube on fatigue cr ack
propagation beha viour w as investig ated
using t hr ee types of epoxy resin wit h dif -
ferent crosslink density . The fatigue crack
propagation r esistance was improved by
30% at maximum b y adding 3 wt% of car -
bon nano tubes.
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Multilayer flame retarded epoxy resin
composites for aircraft applications
B. Szolnoki, G y. Mar osi, A. Told y
The intumescence-hinder ing eff ect of the
fibr e reinf orcement w as overcome by
forming a multila yer composite, consist-
ing of r eference composite core and intu -
mescent epoxy resin coating la yer, whic h
resulted in simult aneous improvement of
flame r etardancy and mec hanical pr oper-
ties of epoxy resins.

Two level microstructure-property rela -
tion for balsa-like porous materials
O. Shishkin a, L. Gorb atikh, 
S.V. Lomo v, I. Verpoes t
The work intr oduces homogenisation
method t o predict elastic pr operties of
porous mater ials wit h t he balsa-like
micr ostr uctur e. The particular f eatures of
the micr ostr uctur e include tw o families of
pores, anisotr opic matr ix and dependence
of matr ix pr operties on balsa density.

Stability analysis of composite plates
with restrained edges subjected to
axial load
G. Tarján, L.P . Kollár
Appr oximate buc kling anal ysis of short
and long com posite plates subjected t o
uniaxial com pressive load is presented. All
the four edges of the plate are elasticall y
restr ained by springs or stiff eners.
Appr oximate f ormulas of t he lowest buck-
ling load ar e derived as a function of t he
plate lengt h.

Effects of thickness variation on the
buckling load in thin plates made of
functionally graded materials
A.R. Tavan a, M. Karimi Demneh
In t his paper, a simply suppor ted rectan-
gular plate made of Functionall y Graded
Mater ials (FGM) wit h linear ly varying
thic kness is considered. The equations ar e
based on Love- kirchhoff h ypo thesis and
the sanders non- liner s tr ain – displace-
ment r elations.

High order damped vibration of com -
posite sandwich shell with a viscoelas-
tic soft core
S.M.R. Khalili, O . Rahmani, 
K. Malekzadeh
In t his paper higher -order sandwic h panel
theor y is developed to study t he free
damped vibr ation of sandwic h cylindr ical
shell wit h a viscoelastic flexible cor e. The
analysis determines t he damped natur al
frequencies, loss factors, and local and
global mode shapes of cylindr ical shell
panel.

Wavelet collocation for laminated
structures with layerwise theory
A.J.M. Ferreira , L.M.S. Castr o, 
S. Bert ol uzza , R.C. Batra , J.N. Reddy
This paper deals wit h t he static anal ysis of
sandwic h plates in bending b y a wavelet
collocation me thod. A layerwise theor y is
used to model t he kinematics of t he lami -
nated plate def ormations.

The precision of pressing processes for
details consisting of composite materi -
als on rotary machines
I. Grinevic hs, N . Mozga , G. Springis
The main object of r esearch of com posite
mater ial details’ pressing processes on
rot ary machines is focused on how statis-
tical c haracteristics are established f or
in put and output of diff erent technologi -
cal operations t aking int o account t he
way of machining.

Simulation and validation of 2K injec -
tion moulded PP-hemp reinforced PP
products
G. Dogoss y, E. Sági, Sz. Szalai, 
E. Andersen, I. Rácz
The presentation is f ocused on 2K injec -
tion moulding. Specimens w ere injected
from pur e PP as skin and from hem p fibr e
reinf orced PP as core wit h simulated
parameters. Quasi-static and dynamic
mechanical pr operties were tested.
Deflection of t he specimens was com-
pared wit h results of simulation.

Coating and processing technology for
the production of prepreg-semi prod -
ucts by use of textile fibre compounds
A. Gla we, M.G. zu Eulenbur g
The combination of carbon and g lass
fibr es with epoxy resins for t he use in rein -
forced plastics is gaining mor e impor -
tance. The design of specialized coating
technologies and t he effective treatment
of t he fibr e materials for prepreg products
present a number of mec hanical engineer -
ing challenges.

Structural design Structural design
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Effects of inlay fibres on the behaviour
of dry knitted-fabrics and resulting
composites
L. Balea , G. Dusserre, G. Bernhar t,
N. Dumont
Inserting inla y yarns in t he knitted s tr uc-
tur e increases the mechanical pr operties
of t he resulting com posite. The relation -
ship betw een knitted s tr uctur e and the
composite tensile beha viour has been
in vestig ated experiment ally by varying
the number of inla ys and fibre nature.

A polyborylborazine-based precursor
for spinning into continuous BN fiber
Y. Peng, Y. Cao , S-T. Li , K. Han, 
X. Zha o, M. Yu
We will r eport on molecular design, syn -
thesis and characterization of a ne w BN
fiber pr ecursor. By test of melt spinning
on a spinning mac hine, a continuous
boron nitr ide fibr e can be spinned from
this new precursor, and by pyrolysis in
NH 3, a crack and void fr ee BN fibre can be
obt ained.

Validation and verification of a Finite
Element computational model of a car-
bon-fibre-reinforced epoxy laminate
H. Usabia ga , U. Seguraj auregi, 
G. Fern andez
In t his contr ibution t he ASME recommen -
dations f or t he verification and v alidation
(V&V) of a com put ational model ar e put
int o practice in a FE dynamic model of a
multila yer plate. The exercise involves pre-
test, verification, uncer tainty anal ysis and
model updating me thods. 

Machining of composite materials
J. Líška
At t he present time com posite mater ials
are used in many indus tr ial areas. The
main pr oblems in t he machining of com -
posites are delamination of w orkpiece,
dur ability and lif etime of cutting mater i-
als. The paper deals with above men-
tioned pr oblematic in t he machining of
pol ymer com posite mater ials.

Effect of the conducting particles on
the process and mechanical behavior of
composite material
M. Hass ar, B. Lasc oup , Z. Aboura , 
M.L. Benzegga gh
The pur pose of the study is a technical
solution leading t o the production of
composites panels including an electr o-
magnetic shielding based on a conductiv e
resin.The influence of intr oduction of
conducting par ticles int o a thermosetting
resin has been investig ated.

Influence of boron carbide proportion
and grain size on PMC’s Epoxi+B4C
kinetics
J. Abenoj ar, M.A. Mar tínez, 
N. Encin as, M. Pant oj a, J.C. del Real
In t his work the curing pr ocess of an
epoxy filled wit h B4C is studied using an
isothermal me thod at diff erent tem pera-
tur es (25, 35 and 50°C) thr ough 180 min
and a dynamic me thod is applied incr eas-
ing tem peratur e until 2 00°C to 5°C/min,
achieving t he necessary heat to the com-
plete curing pr ocess.

Preforming quality assurance for high-
performance fibre-reinforced compos -
ites
K. St arzynski, J. Krämer, V . Al ts täd t,
U. Beier
In t his study , various t hermoplas tic and
thermoset mater ials suitable for t he
intended binder based pr eforming pr ocess
were processed using various performing
conditions in or der to analyze the result-
ing per form quality as well as resulting
overall mechanical pr operties of the final
composite.

Effect of ring winding technology on
NOL ring testing and accompanying
characteristics
M. Päßler, R. Sc hled jew ski
Ring winding tec hnology off ers the possi-
bility t o incr ease the process efficiency.
The influence of t he varying number of
crossover points depending on t he wind -
ing patter n adjusted wit h multi f eed-eye
configur ation on mec hanical per for-
mance of filament w ound laminates w as
systematicall y analyzed.

Determination of duty cycle in ther -
moset pultrusion
W.A. Khan
The econom y of pultr usion depends on
line speed whic h is currentl y around 0.35
m/min and can be incr eased to 0.5 m/min
if t he charge temperatur e is raised to 85°C.
Duty cy cle is monit ored on the pultr usion
line. Exper iment al results for duty cy cle
are in agreement wit h simulations r esult.
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Schrinkage measurement of a textile
reinforced composite at high tempera -
ture using a non contact method
J. Blom, J. Van Ac keren, B. Belkassem,
J. Wastiels
The geometr ical stability of inorg anic
phosphate cement is s tudied in t his paper.
The fir st method is t he Thermal
Mechanical Anal ysis. The second is based
on digit al image correlation. A good cor re-
lation w as found wit h t he thermal
mechanical anal ysis results.

Modelling the fluctuation of material
properties of non-circular profile fila -
ment wound composite pipes along the
perimeter of the cross section
G. Czél, T . Czigány
Periodic c hanges in t he mater ial pr oper-
ties of standard egg shape profile filament
wound g lassfiber reinf orced unsaturated
pol yester composite sewer liner pipes w ere
in vestig ated and modelled ar ound t he
perime ter of t he section t hat has constant
radii of cur vatur es in certain sections.

Structure, thermal stability, and
adsorption properties of beta-
cyclodextrin-containing materials
I.M. Tr ofymc huk, V .V. Sydor c huk,
L.A. Bel yakova
The sol-gel synt hesis of beta-cyclodextr in-
cont aining silica mater ials is reported.
These materials were characterized by IR
spectroscopy, thermog ravime tr ic analysis,
and N2 sorption exper iments.
Synthesized silicas are stable in aqueous
medium and could be used in pr ocesses of
pollut ants removal.

Surface characterization of composites
used in the aircraft industry by AFM
M. Burón, J. R ams, J. Sánchez-Gómez,
A. Sánchez Blázquez
The adhesion behaviour of com posite sur-
faces in cont act wit h several ancillar y
mater ials dur ing t he curing pr ocess has
been characterized by inter molecular
forces betw een the AFM tip and t he com-
posite surface. AFM results have been also
compared wit h mechanical and XPS tests.

Ultrasonic inspection of composite
materials using L2 norm deconvolution
A. Benammar, R. Drai, A. Guessoum
In t his paper, the fast sequential algo -
rit hm f or L2 deconvolution is used t o esti -
mate t he reflectivity seq uence. This algo-
rit hm per forms a search of events by
incr easing order of im por tance wit h
respect to a criter ion whic h is described in
detail. 

Kinetic study of an anaerobic adhesive
on silanized substrates using DSC tech-
nique
M. Pant oj a, J. Abenojar, M.A.
Mar tínez, N . Encin as, J.C. del Real
The urethane methacr ilate adhesiv e cur-
ing pr ocess is studied using iso thermal
method at t hr ee temperatur es (25, 10 and
0°C). The evolution is f ollo wed dur ing 30
min and a dynamic me thod is applied
incr easing the temperatur e to 200°C to
5°C/min. The con version degree is calcu-
lated combining me thods.

Study of the delamination in a compos-
ite carbon/epoxy under mode I fatigue
loading subjected to different tempera -
tures
A. Ar güelles, J. V in a, P. Cor on ado, 
I. Vin a, J. Bonhomme • In t his work the
influence of t he thermal v ariations in t he
delamination of a com posite has been
analyzed. To be exact the fracture
behaviour in mode I and under s tatic and
dynamic loading of a com posite, made of
a carbon and a modified epo xy resin has
been studied t o diff erent tem peratur es.

Micromechanical measurement of
mechanical properties in a carbon fiber
as a transversely isotropic material
S. Ogihara , Y. Imafuku , R. Yamamo t o,
Y. Kogo
Few examples of dir ect measurements of
the anisotr opic elastic cons tants of carbon
fiber s is seen. In the present study , we
made an attem pt to evaluate t he elastic
constants in a carbon fiber as a transverse-
ly isotr opic mater ial by the tensile test and
the torsion test.

FT-IR study of impregnated acrylic
fibers with KMnO4
K.A. Ban aie, R.E. Fars ani, 
E.N. Sabet
Modification of P AN fiber s with KMnO 4
solution and under diff erent times w ere
studied b y ATR/FT-IR spectroscopy. The
result showed two new peaks in 2340 cm -1

and 1600 cm -1 and decrease of nitrile
groups. Also, defined a new parameter for
measuring of con version percentage of
chemical r eaction.

Experimental techniques Experimental techniques 
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Quantitative damage assessment of
composite laminates using ultrasonics
D.G . Aggelis, N .M. Bark oula , 
T.E. Matikas, A.S. Paipetis
The acoustic activity of com posites was
monit ored. AE parameters were emplo yed
to monit or damage modes (transverse
cracking vs. delamination). W ave propa-
gation studies revealed an increase in the
relativ e amplitude of t he propagated
wave, attr ibuted t o delamination.

TiO2/SiO2 inorganic barrier composites
– from synthesis to application
K. Siwinska -Stef anska , T. Jesiono w ski
A. Kr yszt afkiewicz, J. Sójka -
Ledakowicz
TiO2/SiO2 hybr ids were obtained in emul -
sion pr ecipit ation r eaction fr om a solu-
tion of tit anium(IV) sulphate(VI) using a
sodium silicate solution. The w orks per-
formed pr oved the possibility of manufac -
tur ing a new generation of textile
TiO2/SiO2 composites wit h barrier prop-
erties against UV radiation.

Diagnosis of dynamic behaviour of
ligno-cellulose composite plates
I. Cur tu , M.D. St anciu , D.L. Mo t oc
The paper presents the experiment al eval-
uation me thod of dynamical beha viour of
lignocelluloses plates.The s tr uctur es were
excited wit h a harmonic f orce using a
mini-shak er. The signals were captur ed
and pr ocessed by means of Pulse 12 sys-
tem B&K. The r esults are displayed in
numer ous plots.

Preparation and performances of a
novel inorganic-organic hybrid phase-
change material based on silica and n-
octadecane through self-assembly
H. Zhang, X. W ang, D. W u
A novel inorg anic-org anic h ybr id phase
change based on a n-octadecane core and
an inorg anic silica shell w as designed to
enhance t hermal conductivity and phase-
change performance, and t hen w as syn-
thesized by using TEOS as an inorganic
source thr ough self-assembly in a sol-gel
process.

Viscoelastic behavior of carbon epoxy
composites by creep tests
G. Marinucci
Creep and creep ruptur e test in cons tant
load were performed in specimens of car -
bon-epo xy com posites wit h fiber s orient a-
tions at 90°, at tem peratur es of 25 and
70°C. Comparisons of creep compliance
curves with a viscoelastic behavior pr edic-
tion model based on Sc hapery equation
were also performed

Energy absorption of unidirectional
CFRP plate under compression
M. Ueda, A. Hira ga , T. Nishimura
Progressive crushing tests of unidir ection -
al CFRP plate were carried out. V -shaped
tr igger and pre-cracked tr igger were pro-
posed. A column-lik e part (pillar) w as
observed betw een fronds under cr ushing.
It w as revealed that t he thic kness of pillar
was dominant fact or on energy absorp-
tion of unidir ectional CFRP.

Testing and modelling the bending
behaviour of flexible composite sheets
B. Al-G aadi, M. Halász, L.M. V as, 
P. Tamás
Flexible com posite sheets are used for
example for roof s or tents in t he architec -
tur e, tanks or container s in the transpor t
indus tr y, etc. To examine t he flexibility of
composite sheets we measured their bend -
ing r igidity wit h op tical bending tes t
equipment.

Measurement of void content and dis -
tribution in composite materials by
quantitative microscopy
T.G. Cr uz
The spatial distr ibution of v oids is ana-
lyzed thr ough cont our maps of void count
and area fraction, and b y statistical tec h-
niq ue that pr ovides a quantit ativ e mea-
surement of homogeneity or clus ter ing of
the distr ibution. This s tudy w as carried
out t hr ough image anal ysis method
whic h images by C-scan.

The impact of blue inorganic pigments
on the microwave electrical properties
of polymer composites
L.C. Cos ta , F. Henr y
We present the results of the measure-
ment of t he complex dielectr ic permittivi -
ty, in t he micr owave frequency region, on
glass reinf orced polybuty lene terepht alate
wit h blue inorg anic pigments.The ca vity
resonant method had been used in or der
to obt ain t he complex per mittivity at 2.7 ,
5 and 12 GHz.



Smart/intelligent materials NOTES

Monday 18:00 - 19:40 Posters 76

A strategy to identify a cohesive zone
model coupled with intralaminar dam -
age
T. Vandellos, N . Carrere, 
C. Huc hette
Cohesive zone models (CZM) are used to
model delamination. This s tudy pr oposes
a str ategy to characterize and to model
delamination wit h CZM coupled wit h
intr alaminar damage t hank s to a new frac-
tur e test whic h permits a stable propaga-
tion of t he delamination wit h an evolving
mix ed mode ratio.

In-plane mechanical characteristics of
stitched fabrics with and without circu -
lar hole
A. Yudhant o, N . Wat an abe, H. Hoshi,
Y. Iwahori
In-plane mec hanical pr operties of non-
crim p fabr ics (NCF) wit h Vectran stitc h
was studied using tensile and open-hole
tension tes ts. Effects of hole and t hic kness
on t he notch str ength were evaluated.
Damage progression was identified,
specificall y at the edge and hole.

Correlations between fractographic
measurements and fatigue parameters
in NC2/RTM6 composites
M.Y. Shiino, L.M. De C amar go, M.O .
H. Cioffi, H.C.J. V oor wald, M.C.
Resende • This research is focused in
quantit ativ e analysis of hackles generated
in fatigue tes ts by carrying out measur e-
ments in fr actographs in or der to kno w
the influence in fatigue tes t parameters.
As expected some responses towards
fatigue par ameters were well cor related
wit h fr actographic measurements.

Experimental analysis and numerical
simulation of the macroscale impregna -
tion of thermoplastic matrix composite
R. Gennar o, A. Grec o, A. Maff ezzoli
An exper iment al analysis of thr ough
thic kness impregnation of a g lass woven
fabr ic wit h an amor phous pol yethy lene-
terepht halate matr ix w as performed. The
capillar y rheometer was modified b y sub-
stituting t he capillar y wit h a tool, capable
of sustaining t he reinf orcement dur ing
im pregnation.

Strain rate influence on the failure
stress of composite structure
M. Hass ar, B. Lasc oup
This work concerns a composite glass E
vin ylester resin produced by a low pres-
sure process and submitted t o tensile test
in a wide r ange of str ain rate (from 10-8 s-1

to 30 s-1) and shows that t he str ain rate has
an obvious influence on t he failur e str ess
and a smaller influence on t he elastic
modulus.

Microencapsulation with melamine-
formaldehyde resin
B. Alic, U . Šebenik, M. Krajnc
Encapsulation of decane wit h MF resin
was carried out at diff erent pH v alues and
temperatur es. The composition of micr o-
capsules and the degree of cure of shell
mater ial were studied dur ing and af ter t he
encapsulation pr ocess by DSC and SEM
techniq ues.

The quality inspection of a smart com-
posite structure
B. Sur ow ska , J. Bienias
The scope of research include t he design
by FEA method and manufactur e of smart
composite wit h embedded piezofibr es
betw een plies by autoclave method, t he
analysis of actuator connection wit h lami -
nate by X-ray micr otomog raph and by
supersonic inspection and elas tic def or-
mation under cur rent pulse.

Synthesis and surface characterization
of amphiphilic diblock copolymers con -
taining poly(n-n-dimethylacrylamide)
L. Gar gallo, N . Becerra , D. Radic, 
M.V. Encin as, A. Valdebenit o
In t his work, we describe the surface
behavior of t he two ampliplilic dibloc k
copol ymer s with diff erent h ydr ophobic
segments: poly(N,N-dime thy lacrylamide)-
b-pol y(2-ethy l hexy l methacrylate) and
pol y(N,N-dime thy lacrylamide)-b-
pol y(stearyl methacrylate).

Experimental techniques Experimental techniques 
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Investigation of oxygen diffusion in st
707 Non-Evapoable Getter Material
S.R. Avdiaj, J. Šetin a, B.Š. Batic
The oxygen diffusion and micr ostr uctur e
were investig ated in samples of commer -
cial NEG St 707 whic h is an alloy of ZrVFe
by EDS, AES and XRD. To get observable
amount of o xygen in t he bulk mater ial we
have loaded the samples at 455°C wit h
diff erent amount of o xygen.

Limiting the development of Al 4C3 to
prevent degradation of Al/SiCp com -
posites processed by stir casting
H.S. Pour F ard, H. B ahar vandi
The presence of Al4C3 phase in Al/SiC
composites may activ ate degradation of
the mater ial by its inter action wit h
water.The incor poration of 5 v ol% SiCp
powders which heat tr eated at 1100°C for
3.5 hr s before processing by stir casting
prevents formation of Al 4C3 at matr ix-
reinf orcement inter faces.

Effect of Mg on producing metal oxide
coating on SiC particles
A. Zulfia , T. Tatu , Mas’ud ah
Electroless plating are used to coat SiC.
HNO 3, Al and diff erent of Mg w ere used
in solutions. The t hin la yer of SiC was
rough wit h t hic kness was 27.3-123 nm.
The reaction pr oduct at inter face of SiC
indicated t hat spinel phase of MgAl 2O4
was formed on t he surface of SiC beside
SiO2 and MgO .

Investigation of foam aluminium pro -
duced from aluminium raw materials
by mechanical alloying and method of
mixing in a stream of gas
D.O. Ivano v, A.A. Akseno v
Foam aluminium w as obtained by
mechanical allo ying and me thod of mix -
ing in a str eam of gas. Cutting r aw of t he
composition Al 6Mg0.7Mn 0.1Ti was used
as a matrix allo y and TiH 2 was used as a
foaming agent. Using t his methods foam
aluminium w as had pore size of 1–5 mm
at a density of 1.50–0.70 g/cm 3.

Quantitative assessment of structural
components distribution in mechani -
cally alloyed composite materials
P. Bryant sev, M. Samoshin a, 
A. Akseno v
It is im por tant t o achieve homogeneity of
composite mater ials micr ostr uctur e for
high le vel of stability of its mec hanical
properties. In t his work the techniq ue of
quantit ativ e estimation on ex ample of
mechanicall y alloyed dispersion-str ength-
ened composite mater ial is off ered.

Structure and properties of copper
matrix composites reinforced with Cr
and SiC particles via mechanical alloy-
ing
A.S. Prosvir yakov , A. Akseno v
Micr ostr uctur e and properties (hardness,
electroconductivity , CTE) of dispersion-
str engthened com posite mater ials on
basis of systems Cu-Cr (20-50 wt%) and
Cu-SiC (15-35 wt%) pr epared by mechani -
cal alloying in t he planetary ball mill w ere
in vestig ated.

Comparison of the thermal properties
of aluminium-carbon fibres composites
obtained by SPS and hot pressing by
induction
G. Lalet , J.M. Heintz, A. K aw asaki, 
J.F. Sil vain • This study will be f ocused
on t he comparison of t he thermal pr oper-
ties of an aluminium matr ix r einf orced by
20 vol% carbon fibr es composites elabo-
rated by two methods of sinter ing: ho t
pressing by induction (HP) and spar k plas-
ma sinter ing (SPS) also know as pulsed
electr ic cur rent sinter ing.

Production and investigation of a metal
matrix composite pipe
I.N . Orbulo v, I. Kientzl, 
J.T. Blüc her, J. Ginsztler, 
Á. Németh, J. Dobránszky
Metal matr ix com posites ensure outstand-
ing possibilities in man y indus tr ial fields.
In our w ork a composite pipe w as pro-
duced by pressure infiltr ation. AlSi 12 alloy
was used as matrix, t he reinf orcement w as
~60 vol% carbon fibr e. Micr ostr uctur al
in vestig ations and bending tes ts were per-
formed.
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Filament-wound pressure vessels for
high volume gas storage: Different
approaches to optimize the structural
performance
L. Sorrentino, L. T ersigni
The high mec hanical per formance and
lightness of t he pressure vessel have
achieved great impor tance on the energy
density (f or examples in Unmanned A erial
Vehicle “U AV”). The aim of w ork is to
show a tool f or t he optimization of t he
performance of pr essure vessel.

Ultra-high-temperature nanocrystalline
tantalum-hafnium and tantalum - zirco -
nium mixed carbides
N. Kuznet sov, N. Ign atov , 
E. Simonenk o, V. Sevasty ano v, 
Yu. Ezho v
Aim of t he research: lo w-temperatur e syn-
thesis of nano-sized tant alum-hafnium
and t ant alum-zir conium mix ed carbides
(Ta4HfC 5 and Ta4ZrC5) via sol-gel tech-
niq ue for advanced application as a par t
of ultr a-high-tem peratur e ceramic-matr ix
composites (UHT CMC).

CuO•SiO2 oxide composites - synthesis,
properties and applications
A. Modrzejew ska-Sikorska , 
T. Jesiono w ski
The main aim of t he study w as to obt ain
inorg anic blue pigment, t he synt hetic
oxide com posite CuO•SiO 2, of a high
degree of dispersion. The CuO•SiO 2 oxide
composite obt ained was found t o have
satisfactory parameters, high refinement
of par ticles (122-295 nm), large specific
surface BET area of 417 m2/g. 

Modeling of the inelastic response of
metal-ceramic composites on the micro
scale
R. Piat , Y. Sinc huk, T . Ziegler, 
A. Neubrand, S. R oy , A. Wanner
Mater ial pr operties of metal-ceramic com -
posites were identified on diff erent lengt h
scales using micromechanical semi-ana -
lytical and FE methods. The both
approaches consist of t he two step
homogenization pr ocedures. Predicted
mater ial pr operties were compared wit h
ultr asonic measurements.

Magnetic properties of Fe/BaO6Fe2O3
nano-composite synthesized via
mechanical alloying
A. At aie
BaO6Fe2O3 and Fe particles were
mechanicall y alloyed. Effects of milling
time and subsequent heat tr eatment w ere
in vestig ated. The results indicated t hat
magnetic com posite wit h enhanced mag -
netic pr operties, formed based on Fe
phase while bar ium hex aferrite par ticles
embedded wit hin Fe particles.

Investigation on bond behavior of
glass multi-filaments yarn embedded in
cementitious matrix
H. Aljewifi, X. B. Zhang
This paper will giv e a review in vestig ation
on fr agile matr ix r einf orced by glass
multi-filaments y arn. Mechanical
behaviour depends on inter face character-
istics as though fiber -matr ix. By Finite
Element Me thod, a model will be sim plify
all com plexes assuming along fiber /
matr ix inter face.

Microstructure and wear behaviour of
squeezed cast magnesium alloy rein-
forced with ZrB2, C or hybrid of ZrB2
and C particles
M.T. Abou El-khair, A. D aoud
An attem pt has been made to in vestig ate
the micr ostr uctur es and wear behavior of
magnesium allo y reinf orced wit h 7 vol. %
of ZrB2, C or hybr id of ZrB2 and C parti -
cles. Optical micr oscopy, scanning elec-
tr on micr oscopy and X-ray diff eractome-
ter were used to study t he micr ostr uctur es
of t he composites.

Preparation of compositions contain -
ing heteropolycompounds in oxide
matrices
V. Sydor c huk, S. Khalameid a, 
J. Skubiszewska-Zieba, R. Leboda, 
V. Zazhigalo v • Samples wit h 5-20%
w/w of he teropol ycompounds in o xide
matr ices prepared via sol-gel and
mechanoc hemical me thods possess
micr o-mesopor ous or meso-macropor ous
str uctur e. Compositions r etain of Keggin-
str uctur e up to 500°C. They were proved
as photocatalysts for degradation of da ys.

Mechanically alloyed composite mate -
rials on the basis of aluminium alloys
strengthened by oxides
M. Samoshin a, A. Akseno v, 
P. Bryant sev
One of effective methods of intr oduction
of disper se str engthening par ticles in a
composite mater ial can be their synt hesiz-
ing dur ing mec hanical allo ying. The influ -
ence of the magnesium amount on kine t-
ics of oxidations of Al-Mg allo ys during
milling in contr olled air atmospher e is
in vestig ated. 
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Microstructural features and tensile
behavior of Al-Mg-Si matrix nanocom -
posites produced by reactive mechani-
cal alloying and hot extrusion
H. Asgharzadeh, A. Simc hi
Nanostr uctur ed Al6063 matr ix nanocom -
posites were synthesized by reactive
mechanical allo ying in Ar -O2 atmospher e
and ho t extr usion. Al 2O3 nanopar ticles
(~90 nm) w ere unif orml y distr ibuted in
the Al matr ix (~30 0 nm). Significant
enhancement in t he str ength of t he Al
alloy was thus achieved.

Mechanical properties of an amor-
phous alloy with nano-composite struc -
ture
A. Seifoddini, S. Heshma ti-Manesh,
M. Nili Ahmad abadi
A FeCoCrMoCB Y alloy was suction cast in
a water-cooled copper mold. Pr ecipit ation
of nano sized par ticles occur ed dur ing fur -
ther annealing and t hus a nano-str uc-
tur ed composite was formed. Mechanical
properties of the alloy were evaluated
based on precipit ates characteristics.

Synthesis of nanosized zirconia – haf-
nia – yttria with optimized composition
as component parts of high-tempera -
ture ceramic matrix composites (CMCs)
V. Sevasty ano v, E. Simonenk o, 
N. Simonenk o, N . Kuznet sov • The
goals of this work include t he synt hesis of
stabilized nanosized o xides of optimized
composition in t he ZrO2 – HfO2 – Y2O3
system wit h t he use of hydrolyticall y active
solution of t he corresponding alk oxoacety -
lacetonates, their cer tification and tes ting
as components of high-tem perature CMCs.

Development and characterization of
novel metallic joint and heat sink for
power electronic device
G. Lac ombe, J.M. Heintz, J.F . Sil vain
The development of ne w heat sink mater i-
als and novel metallic joints, in be tw een
DBC and heat sink, is a major challenge
for high po wer electronic indus tr ies.
Processing of a) Cu/C metal matr ix com -
posite heat sink and b) dir ect report using
thin me tal coating (tin, gold) ar e reported
in t his work.

Antifrictional high temperature com -
posite coating on basis SiC
V. E. Nizo vt sev, B. Myk t ybekov , 
M. Zh. Zhumab ayev, D. A. Klimo v
CIAM conducts de velopment of t he tech-
nology pr oducing f or ceramic mater ials
and coatings wit h antifr iction, high tem -
peratur e and antiw ear properties ceramics
and com position mater ials were created
on t he basis of dispersion-str engthened
carbide, carbonitr ide and bor ide com -
pounding wit h nanos tr uctur e.

The influence of the metal component
on the mechanical properties of the
Al2O3+Al ceramics
A. Kaygor odo v, S. Paranin, 
V. Khr ustov , R. Nevmyvako, 
V. Loznykho • The combination of con -
tents of t he mixtur e (commercial Al 2O3
and nanosized aluminium, obt ained by
the electr ical explosion of t he wir es
method) and t he optimized synt hesis
regimes allowed us to obt ain Al 2O3+Al
composite ceramics wit h submicr on str uc-
tur e and high mec hanical pr operties.

Structural and mechanical properties of
cement-bonded bauxite refractories in
correlation with their production con -
ditions and materials characteristics
I.D. Katsav ou , M. Kr okid a, I. Ziomas
Density , porosity , shrink age and compres-
sive str ength of bauxite specimens w ere
in vestig ated. Diff erent grain size, water
content, molding pr essure and fir ing tem -
peratur e were selected. Simple mat hemati -
cal models were used to correlate the
examined pr operties as functions of pr o-
duction conditions. 
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Dielectric and functional properties of
polymer matrix/ZnO/BaTiO 3 hybrid
composites
A. Pat sidis, G. Io annou , G.C. Psarras
Polymer com posites incor porating f erro/
piezo-electr ic crystal particles represent a
novel class of materials. 
Epoxy resin/ZnO/BaT iO3 composites were
prepared varying t he filler concentr ation.
Their dielectr ic response and functionali -
ty w as studied via Br oadband Dielectr ic
Spectroscopy.

Modification of the electrical properties
of PP and TPU by modified expanded
graphites (EGs)
J. Piontec k, F. Piana, U. Schulze, 
M. Omas to vá
We analyzed the influence of EG on t he
conductivity of PP and TPU . The compos-
ites were prepared by melt com pounding,
from solution, or b y in-situ pol ymer iza-
tion. W e discuss the influence of t he
preparation conditions on t he mor pholo -
gies, the percolation concentr ations, and
conductivities.

High speed rheology of polymer melts
in slit die mould
A. Szûcs, B. Kár ol y, N. Scho tt
The main object of our r esearch was to
develop a new measuring tec hniq ue for
determination of viscosity of pol ymer
melts. A special mould w as designed for
the measurements. It w as found t hat t here
was not significantl y diff erent in mea -
sured flow cur ves compared to traditional
capillar y rheometer.

Binary inclusion complexes of gamma-
cyclodextrin and polyesters: Synthesis
and characterization
L. Carrasc o, L. Gar gallo, L.H. T agle,
D. Radic
The synt hesis of binar y inclusion com -
plexes containing diff erent pol yesters,
pol yt hiocarbonates and e-capr olact one
wit h gamma-cyclodextr in are reported.
WAXD and t hermal anal ysis showed dif -
ferent types of cr ystalline str uctur es
whic h are characteristics for gamma-CD
indicating inclusion com plex f ormation.

Elastic and strength properties of ther -
moplastic materials randomly rein -
forced by short carbon fibers
I.A. Rashk ov an, 
Yu. G. Korabel' nik ov , M. Kazak ov
The randoml y shor t fiber r einf orced poly-
mer com posites are considered as the two-
phase system, consisting of or iented
str engthening fiber s and matr ix wit h iner t
filler . The two-stage fracture mechanism
has been proposed to predict elastic-
str ength pr operties of composite.

Synthesis and properties of novel
asymmetric addition-type imide resins
based on Kapton®-type structure
M. Miy auc hi, Y . Ishid a, 
T. Ogawasara , R, Yok ota
Nov el additiv e-type pol yimide w ere syn-
thesized. The oligomer s were successfully
converted to cross-link ed str uctur es after
cur ing at 370°C. The thermal and r heolog -
ical pr operties of cured resins were investi -
gated by FT-IR, DSC, TGA and DMA mea -
surement(T g and eb(%) were found t o be
360°C and >15%). 

Theoretical and practical considerations
of the effects of minor amounts of ther -
motropic liquid crystal polymer on the
mechanical properties of polyethylene
I. Elksnite, I. Boc hk ov , J. Zicans, M.
Kalnins, R. Maksimo v • Polyethy lene
(PE)/liq uid cr ystal polymer (LCP) blends are
investigated. It is shown, t hat intr oduction of
LCP in the PE matrix leads to the incr ease of
mechanical and bar rier properties of the
composite. Besides it is theoreticall y proven
that self-reinf orcement of t he blends have
been achieved.

Multihybrids project
A. Terenzi, D. T abuani, J.M. Kenny , 
G. Camino
The main r esults of MULTIHYBRIDS FP6
project will be pr esented. The overall aim
of t his project is to develop an inno vativ e
processing technology f or t he preparation
of advanced specialty multifunctional
nanomater ials based on industr iall y
im por tant new pol ymer h ybr ids and
nanocom posites.

Fire retardancy of ammonium
polyphosphate protected wood plastic
composites
H. Seefeld t , A. Hofmann, U . Bra un
The combination of a w ood plastic com -
posite and ammonium pol yphosphate as
a flame retardant w as investig ated by the
use of thermog ravime tr y coupled wit h a
Four ier tr ansform infr ared spectrometer
and t he cone calor ime ter to study t he
thermal decom position and t he combus-
tion beha viour of t he mater ial.

Polymer matrix composites Polymer matrix composites 
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Some equation of cylindrical bodies
M. Zh. Zhumab ayev, B. Myk t ybekov
The equations concer ning r adial and axial
components of tr ansference for obt ained.
They will be used in de vising numer ical-
analytical me thod of t ask solution of ten -
sion-def ormed condition of or to tr opic,
tr ansversal-isotr opic and iso tr opic cy lin -
ders.

Comparison of long term creep
behaviour of PP and its glass fibre rein-
forced composite
P. Bakonyi, L.M. V as, P. Nagy
In t his paper results of creep tests of a PP
and its glass fibre reinf orced composites
are compared and the diff erences are anal-
ysed. The creep behaviour of t he mater ials
is estimated b y using t he parameters of
nonlinear v ariable tr ansformations,
whic h are compared to the usually used
methods.

Physico-chemical characteristics of
filled composites based on thermoplas -
tic polymers
L.V. Ganin a, Yu. B. Kalmyk ov , 
E.N. Mac ar ova , Yu. M. Mikhailo v
The thermo dynamical, mec hanical and
flo w properties of plasticized t hermoplas -
tic pol ymer ic binder s and their filled com -
posites we studied. Polymer s consisted
from bloc ks of divynil and me thy lstyr ene
or pol yester and diisocy anate. The pht a-
late deriv ativ es were used as plasticizer s. 

Novel method to localize carbon nan-
otubes on polymer surface
M. Yamaguc hi
Nov el localization me thod of multi-
walled carbon nano tubes (CNTs) on the
surface of a polymer sheet was demon-
str ated using inter phase CNT transfer
from one pol ymer t o another.
Consequentl y, a conductiv e sheet is
obt ained wit h significantl y small amounts
of CNTs.

Synthesis, characterization and thermal
and morphologic properties of soluble-
polypyrrole/sodium-bentonite
nanocomposites
M. Tal u, E. Demir ta , E. Uzl uk
In t his study , Polypyr role/N a-bentonite
composites were synthesized by oxidativ e
pol ymer ization of p yr role cont aining dis -
persed Na-bentonite. By c hanging sol -
vents and t he concentr ation of p yr role
several pol ymer–clay nanocom posites
were prepared. thermog ravime tr ic analy-
sis.

3D computational hierarchical model of
wood: from microfibrils to annual rings
H. Qing, L. Mishn aevsky Jr.
Based on the str uctur es of wood at several
scale levels, a 3D hierarchical numer ical-
analytical model is de veloped, and t he
influence of micr ofibr il ang le, the shape
of t he cell and t he wood density on t he
elastic pr operties is studied. Good ag ree-
ment can be obt ained com pared wit h
experiment al data.

Lightweight of the twist beam rear axle
in using composites materials
M. Cha uvin, B. Lasc oup
The aim of t his study is t o use materials
composites in twis t beam rear axle to real-
ize this lightw eight. W e have realized the
dimensioning and t he making of t his par t
in mater ials composites whic h we have
permitted t o win a mass gain over 50 per-
cent.

Adaptive neuro-fuzzy inference system
in modelling damping behaviour of
epoxy concrete
B. Raman
Polymer concr ete mater ials have been
seen as a replacement mater ial for
machine t ool str uctur es. Damping of
epoxy concr ete is evaluated in r elation t o
its com position. De veloped ANFIS model
has appeared very effective in modeling
damping beha vior of epo xy concr ete.
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Theory of NMR line shape for polymeric
composite systems
T.P. Kula gin a, G.E. Karn auk c h, 
L.P. Smirno v, P.S. Manikin
The theor y of line shape of solid s tate
NMR for pol ymer ic composite systems is
off ered. Methods of detection of t he crys-
tallinity deg ree on experiment al signals of
spectra NMR are developed on t he base of
the theor y. Good agreement betw een the
theor y and t he experiment al data of chi -
tosan was shown.

Numerical FEM analysis of aviation load
carrying capacity structure constructed
from composite materials
H. Debski
The paper presents numer ical anal ysis
thin w alled str uctur e wit h com posites
load carrying capacity of elements (r otor
blade). Numer ical calculation w as made as
a part of intr oduction t o failur e analysis
composite mater ials according t o Tsai-
Hill’s, T sai-Wu and Azzi-Tsai-Hill’s cr iter i-
on.

On the influence of the steady self-
heating on natural vibrations of GFRP
laminate rectangular plates
A. Katunin
This work presents results of theoretical
modelling of tem peratur e distr ibution
caused by hysteretic energy dissipation in
GFRP laminate rectangular plates and its
influence on natur al vibr ations, in par tic -
ular on its eigenmodes and eigenfr equen-
cies. 

Numerical simulations of embedded
FBG sensors system behaviour near to
damaged zones
D. Sans, J.A. Mayugo, M. F rövel, 
C. Gutiérrez
Simulation of spectr al response of embed-
ded FBG sensors and relate these respons-
es to diff erent damage types that appear
by being simulated wit h numer ical dam -
age models. Depending on t he damage
mode t he spectral response shows a char-
acteristic shape that can be easily related
to each damage mode.

Evaluation of glass fiber/epoxy interfa -
cial failure criterion by the cruciform
specimen method
A. Kashima , Y. Igarashi, K. K at o, T.
Ueno, J. Kawai, J. Koyanagi, S. Kobayashi,
S. Ogihara • The relation be tw een the
inter facial tensile str ess and the inter facial
shear str ess at debonding initiation in a
GF/epoxy model com posite is examined.
The initiation and pr opagation of inter fa-
cial debonding ar e experiment ally clar i-
fied. Finite elament anal ysis is also con-
ducted.

Practical results for homogenization of
CMO based on Hill lemma
R. Chermaneanu , F. Dau , 
L. Guilla uma t
The general objectiv e of this work is to
rebuild r andoml y and ph ysically reason-
able the meso scale of a composite mater i-
al and t he prediction of its mec hanical
properties by taking int o account t he vari-
ability sour ces introduced at t he elemen-
tary components scale. 

Variable sampling homogenisation tech -
nique applied to a statistical analysis of
variability transport in heterogeneous
media: the mechanical behaviour of a ply
in a laminate composite
P. Pineau, F. Dau 
This work presents a multi-scale approach
to analyse the variability of t he behaviour
of a ply in a laminate com posite mater ial
due to variability at micr o scale. The vari-
ability of t he vir tual plies mec hanical
properties are computed in a FEA consid-
ering t he variability at t he micr o scale.

Modelling and simulation Modelling and simulation 
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Joints of power parts manufactured
from composite materials, construction
and technology to ensure their 
efficiency
D. Khominic h
The analysis of constr uctiv e and techno -
logical solutions of joints of po wer parts
of CM w as carried out. W as conducted
FEM analysis of most suit able bolted
joints. As a result, t he variant of cons tr uc-
tiv e and technological updates f or joints
of power parts was proposed. 

Experimental and numerical study of
the energy absorption of composite
tubes for sacrificial cladding structures
under blast loading
S. Palanivel u, W. Van Paepegem, J.
Degriec k, B. Reymen, J. Nadambi, J.
Vant omme, D. Kakogiannis, J. V an
Ackeren, D. V an Hemelrijc k, J. Wastiels
This study deals about a close-range blast load-
ing on cy lindr ical pultr uded glass polyester
composite tubes. The crushing per formance
and the corresponding def ormation patter ns of
these composite tubes were studied in de tail.

Fast curing and toughened epoxy resin
systems for automotive applications
A. Schmid t , M. Döring, U . Arnold,
M. Henningsen, J. Krämer, 
V. Al ts täd t • A new type of latent accel -
erators based on ionic liq uids was devel-
oped whic h show almost no cur e at room
temperatur e but a rapid reaction at elevat-
ed temperatur es. These resins need to be
toughened f or automo tiv e applications
while r etaining high g lass transition tem -
peratur es and curing r ate.

Design and manufacturing of compos-
ite load introductions
T. Havar
This paper focuses on the design philoso -
phy of inno vativ e composite load intr o-
duction s tr uctur es for aircraft high lif t
devices. In a joint pr oject t he load intr o-
duction of com posite high lif t elements
are investig ated in detail and design pr in -
ciples for com posite lugs and bearings are
developed.

Advanced thermal barrier coatings for
industrial gas turbine engines
B. Myk t ybekov
Thermal bar rier coating cer amic t op-coats
made from Y2O3-stabilized ZrO 2 (YSZ)
have been used successfully in G TE appli-
cations f or mor e than 30 years.YSZ with
new str uctur e, for perspective GTE,possess
low coefficient of heat conductivity and
high w orking tem peratur e in comparison
wit h analogues. 

Experimental investigation of the struc -
tural behaviour of hybrid metal/com -
posite thin walled box beams
G. Belingardi, A. Sc attin a
The aim of t his work is the study of t he
str uctur al behaviour of h ybr id box beams
by means of a series of experiment al tests
(e.g. bending test). The examined cr oss
section are made in a hybr id w ay using
steel for one par t and fibr e reinf orced
composite mater ial for another par t of t he
same beam.

Reinforced thermoplastic elastomer
with kenaf bast fibre for automotive
component
H. Anu ar, S.N . Surip
This paper com pared mechanical pr oper-
ties of kenaf fibr e (KF) composites in dif -
ferent matr ix systems namel y; TPNR
based PP and PP/EPDM. It is suggested
PP/EPDM wit h kenaf fibr e has a potential
to be applied as automo tiv e component
particular ly wher e impact absorption is
cruciall y im por tant.

Database filtration for the selection of
components of multi-materials
S. Giacc obi, F.X. Kr omm, 
H. War gnier, M. D anis
This paper describes methods to deal wit h
database filtration in t he case of multi-
mater ials design. The classical filtr ation in
single mater ial selection is extended t o
cases with several geometr ic parameters
and to multi-mater ials design wit h unde -
fined number of com ponents and geome t-
ric parameters. 
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Hemp fiber reinforced castor oil-based
polyurethane biocomposites
J. Park, N . Lee
Polycaprolact one was mixed wit h castor
oil t o contr ol t he mechanical pr operties of
pol yur ethane film. Hem p fiber r einf orced
was reacted wit h MDI (4,4-Diphen yl
Diisocy anate) to im prove inter facial adhe-
sion wit h matr ix. The fr actured surface of
the composite was examined b y FE-SEM.

Composites of cellulose acetate with
short fiber of curauá
M.I. Felisber ti, M- A De Paoli, 
M. Cha vez
Com posites of cellulose acetate wit h pr is-
tine shor t curauá fibers and fibers subject-
ed to extraction wit h acetone or NaOH
solutions w ere prepared by extr usion. SEM
showed no significant fibr illation of
untr eated fibers. Fibr illation as w ell as bet-
ter mechanical pr operties was observed
after extr action.

Biodegradable poly(L-lactide)/polyhe -
dral oligomeric silsesquioxanes
nanocomposites: enhanced crystalliza-
tion, mechanical properties and
hydrolytic degradation
Z. Qiu • Biodegradable PLLA/POSS
nanocom posites were prepared. POSS were
nicel y dispersed in the PLLA matr ix. The
overall cr ystallization r ate, the storage
modulus and t he hydr olytic deg radation
rate of PLLA have been enhanced obvious -
ly in t he PLLA/POSS nanocomposites wit h
respect to neat PLLA. 

Functionalization of wood by-products
and their application in polymer com -
posites
G. Shulga , B. Neiber te, A. Ver ovkins, M.
Laka , S. Chern ayv saya , V. Shapovalo v,
A. Valenk ov , M. Tavr oginska ya • The
functionalized lignocellulosic b y-products
and modified tec hnical lignins w ere used as a
filler t o obtain wood-pol ypropylene compos-
ites. It is found t hat modified lignins and lig -
nocellulosic pr oducts significantl y im proves
the physico-mechanical pr operties of the
composite mater ials.

Wool keratin-based composite materi -
als
L. Conza tti, F . Giunc o, P. Sta gn ar o,
A. Al uigi, A. P atr ucc o, E. Mars ano,
C. Marano, M. Rink
PP-based composites were prepared by
adding incr easing amounts of k eratin
fibr es obtained fr om wool. PPs grafted
wit h diff erent amounts of maleic anh y-
dr ide were used as compatibilizer s.
Mor phology , thermal and mec hanical
properties of the composites were investi -
gated.

Modification of interfacial interactions
in wood flour filled PLA composite
G. Fal udi, A. Sudár, K. Renner, 
J. Móczó, B. Pukánszky
Recentl y the inter est in PLA incr eased
enor mousl y for various reasons. One of its
main applications is its use in natur al fiber
reinf orced composites as matrix pol ymer .
In our study t he filler w as characterized by
several techniq ues. Inter facial adhesion
was modified b y various coupling s tr ate-
gies.

The wetting properties and topography
of bamboo fibres (Guadua angustifolia)
C.A. Fuentes, L.Q. Tran, C. Dupont -
Gillain, W . Vanderlinden, A.W . Van
Vuure, I. V erpoes t
The wetting beha viour bamboo fibr es is
characterized thr ough t he Wilhelm y tech-
niq ue; surface topography is examined b y
AFM and surface chemical com ponents
are identified using XPS. A dditionall y, the
molecular -kine tic t heor y of wetting w as
used to inter pret t he dynamic cont act
angle experiment al data.

Impact fracture behaviour of biomass
ash thermoplastic composites
S.G. Pardo, C. Bern al, M.J. Ab ad, 
J. Cano, J. Aurrek oetxea , 
A. Agirregomezk or ta
Im pact fr acture behaviour of PP/ash com -
posites wit h ash was studied. The im pact
fracture toughness was studied t oo. The
effect of a silane treatment on ash par ti -
cles and the intr oduction of an olefin-
bloc k copol ymer (OBC) in t he composites
formulation on t he fracture behaviour
were also analysed.

Migration and leaching of the plasticiz -
er from plasticized poly(L-lactide)/olive
stone flour composites
S. Perino vic, B. Andricic, T . Kova cic
Mig ration and leac hing of plas ticizer
molecules fr om pol ymer s is a critical issue
that determines mater ial' s usable lifetime.
In t his work PLLA was blended wit h vari-
ous amounts of TBAC as a plasticizer and
OSF as a filler. Stability of t hese compos-
ites was analyzed. 

Biocomposites Biocomposites 
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Preparation and characterization of
starch/biodegradable polymer/clay
nanocomposites
J. Abbot , K. Doty , Z.Y. Al-Saigh
Six nanocom posites cont aining
starch/pol ymer s/clay were prepared and
characterized using DSC, TGA, and Tensile
str ength. All appear ed flaky, brittle in
appearance and showed no stiffness pr op-
erties. The tensile str ength of all six cla y
nanocom posites ranged from 0.36-0.87 N.

Characterisation of the transverse ther -
moelastic properties of natural fibres
used in composites
F. Gentles, J. Anderson, J. Thomason
An under standing of t he thermoelastic
properties of natur al fibr es is impor tant
for defining t heir per formance in po ten -
tial com posite applications. The t hermoe-
lastic pr operties of the sisal and flax wher e
determined t hr ough a combination of
experiment al measurements and micr o-
mechanical modelling.

Mechanical properties and microme-
chanics of nano fibrillated cellulose
sheets
S. Tanpic hai, W .W. Sampson, 
S.J. Eichhorn
Cellulose nanofibr ils can be separated
from cellulose fibr es using chemical or
mechanical tr eatments. In t his work,
lyocell fibr es were fibr illated using a
homogeniser wit h diff erent times t o make
fibr illated l yocell sheets. The physical and
mechanical pr operties of the nanofibr es
were investig ated.

Composite films based on polymeric
matrices and cellulose fibers
M. Pered a, I. Rácz, N .E. Mar co vic h
The goal of t his work is to produce and
characterize full y biodeg radable compos-
ite films using sodium caseinate as pol y-
mer ic matr ix and micr ocrystalline cellu -
lose as reinf orcement. The intended use of
mater ial is packaging, especially in t he
food indus tr y.

Structure of biodegradable polymer
matrix/organomontmorillonite com -
posites
M. Gazinska , A. Kiersno w ski, 
K. Szust akiewicz, J. Piglo w ski
This contr ibution r eports research on
pol ymer/org anomontmor illonite
nanocom posites based on biodegradable
physical blends and copol yesters of
pol y(buty lene terepht halate) (PBT) and
pol y(tetr amethy lene succinate) (PTMS) or
pol y(e-caprolact one) (PCL).

Wetting behaviour and surface charac-
teristics of coconut (coir) fibres used as
reinforcement for composites
L.Q.N . Tran, C.A. Fuentes, C. Dupont ,
A.W. Van Vuure, I. V erpoes t
The surface energy of Vietnamese coconut
fibr e is calculated using Owens/Wendt
theor y, surface chemis tr y studied b y XPS,
and wetting is in vestig ated by measuring
cont act angles. The results indicate t hat
coconut fibr e does not seem to be very
hydr ophilic in com parison wit h other
natur al fibr es. 

Water uptake of cellulose reinforced
polypropylene matrix composites
C. Bur gst aller, W . St adlb auer
This work in vestig ates the water absorp-
tion mec hanisms in pol ymer matr ix com -
posites reinf orced wit h wood par ticles and
cellulose fibr es in regard to composite
mor phology . Influences lik e the geometr y
and t he share of the reinf orcement are
evaluated wit h a mathematical model.

Investigation of structure and mechani -
cal properties of poly(vinyl alcohol) and
poly(vinyl acetate) blend films
N. Jelinska , M. Kalnins, 
V. Tupurein a, A. Dzene
PVA/PVAc films wit h broad range of ten-
sile str ength-deformation c haracteristics:
elastic modulus: 0,3 – 2,2 GPa, maximum
str ess: 9 – 106 MPa, yield str ess: 8 – 73
MPa, ultimate s tr ess: 11 - 42 MPa, elonga-
tion at br eak: 0,32 – 2,07 can be obtained
by variation of com ponent r atio in mix -
tur e.

Chitosan-modified clay and its applica -
tion in coatings
J. Nant an a, R. Wanc halerm
CMC w as used in water-based
coatings.The XRD pr ofiles of CMC
showed exfoliated str uctur e. Physical
properties and antibacter ial ability of t he
film w ere studied.The r esults showed the
excellent in har dness and antibacter ia of
the film at 4 phr of CMC-coating film pr o-
vided t he best bacter ia reduction.
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Material properties of PDMS elas-
tomers stored in simulated skin secre-
tions
P.N. Eleni, M. Kr okid a, G. Pol yzois
Facial prostheses deter ior ate in a service
envir onment pr imar y due to exposition t o
various envir onment al factors, including
sebaceous oils (sebum) and perspiration.
This study in vestig ated physical properties
of 3 PDMS, after immer sion for 6 mont hs
in simulated sebum and per spiration at
37°C.

Cyclodextrine containing composite
materials for removal of xenobiotics
from cleaned water
E. Andersen, I. Rácz, É. F enyvesi, 
L. Szente
Human body is continuousl y exposed to
endocr ine disr upting, r eprotoxic, mut a-
genic agents, primar il y to residues of
phar maceuticals and pesticides t hr ough
surface- and ground w ater as well as drink -
ing w ater. Mor e and more effor ts are made
to eliminate t hem fr om dr inking w ater. 

Thermal analysis of sisal/polyurethane
based castor oil composites
A.C. Milanese, M.O .H. Cioffi, 
H.J.C. Voor wald
Natur al fiber s as reinf orcing pol ymer s
composites are being considered to appli -
cation as reinf orcement of timber s tr uc-
tur es improvement. Polymer s composites
reinf orced wit h sisal and glass woven fab-
rics were characterized by thermog ravi -
metr ic analysis-TG/D TG and diff erential
scanning calor ime tr y-DSC.

Biofilm formation on silicone nanocom -
posites containing various antimicro -
bial agents
S. At arij abarzadeh, E. S trömber g, 
S. Karlsson
Biofilm f ormation on antimicr obial sili -
cone nanocom posites In t his study ,
antimicr obial silicone nanocom posites
were prepared wit h diff erent antimicr o-
bial agents and clay nanopar ticles. The
mater ials were analysed for changes in t he
diff erent pr operties before and after bio -
logical g rowt h test.

Biodegradable thermoplastic starch
and carbon nanotubes composites
L. Famá, V. Pett arin, S. Go yanes, 
C. Bern al
In t his work, novel nanocom posites based
in t apioca starch pol ymer r einf orced wit h
multi-w alled carbon nano tubes
(MW CNTs) were developed. An aqueous
solution of s tarch-iodine com plex w as
used to wrap the filler bef ore adding it t o
the pol ymer .

An experimental and 3-D numerical
investigation of the Wallis interspinus
implant
S.P. Zaout sos, V. Iak ov akis
The wallis device is an inter spinous
im plant t hat is used for dynamic lumbar
stabilization. In t he current study , a
numer ical anal ysis of the wallis is present-
ed and its response under this loading is
in vestig ated. The results are encouraging
in t he use of wallis in t he proposed
biomedical application.

Biomimetic composites on the basis of
interpenetrating polymer networks
with copper ions
G.A. Bekteno va , N.S. Chinib ayeva
Biomime tic systems imit ating t he enzyme
catalases on the basis of complexes of
inter penetr ating pol ymer ne tw orks of
agar-agar and pol yacrylic acid and
pol yethy leneimine wit h t he chlor ides of
copper (II) ha ve been obtained and t heir
catalytic activity ha ve been studied.

Anti-microbial and anti-oxidant con -
ducting polymer composites
A.J. Easteal, R.P . Cooney , S. Ray, 
M. Gizd avic-Nik olaidis
A composites technology is pr esented
based on thermoplas tics combined wit h
pol yaniline-r elated pol ymer s that have
antimicr obial, antivir al, antifung al and
antio xidant pr operties. The bioactiv e
pol ymer s are insoluble in w ater, stable to
250-300°C, and suppor t t he growt h of
mammalian cells.

Biocomposites Biocomposites 
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Effects of silane coating on the proper-
ties of glass fibre and glass fibre rein-
forced epoxy resin
S.P. Reill y, J. Thomason
Single fibr e tensile testing and micr obond
testing w ere used to benchmar k the influ -
ence of silane coupling agents on t he per-
formance of glass fibre for reinf orced
epoxy resin composites. This poster will
focus on the fibr e surface sizing and on
the critical r ole of t he silane used in t hese
sizings.

Boron nitride coatings on polypropy -
lene surfaces by atmospheric pressure
plasma torch treatment
N. Encin as, J. Abenoj ar, M. P ant oj a,
M.A. Mar tínez
The aim of t his work is the achievement
of a ceramic coating ont o a polypr opylene
surface to im prove wear using a pressure
plasma device pr ior t o its coating wit h a
mixtur e of a natural adhesive and BN
powder. Surface characterization will be
done by cont act angle measurements,
SEM, FTIR-ATR or TGA.

Corn cob filled PVC composites: interfa-
cial interactions and micromechanical
deformations
Cs. Kenyó, J. Móczó, K. Renner, 
B. Pukánszky
The goal of t his study w as to obt ain inf or-
mation about def ormation beha vior of
corn cob filled PV C composites.
Micr omechanical def ormations w ere stud -
ied wit h acoustic emission and v olume
str ain measurements and an attem pt was
made to identify t he main pr ocess causing
the failur e of the composites. 

Thermo-mechanical properties of glass-
reinforced epoxy matrix composites
M. Worzak ow ska
This work describes the possibility of uti -
lization of g lass wastes e.g. soda-lime glass
powder obt ained by milling of g lass win-
dow scrap as fillers using for production of
epoxy matr ix com posites based on unsat-
urated (epoxy) pol yesters useful for diff er-
ent applications.

Recycling of automotive plastic waste
with glass fibre reinforcing
F. Ronka y
A promising solution f or t he pol ymer
waste-problem can be t he transformation
of waste to mater ials for engineer ing pur -
poses, as modified composites or blends.
This can be the way whic h pr ovides a
quality incr ease instead of t he quality
deter ior ation (do wn-cy cling) exper ienced
in r ecycling.

Composite materials based on poly-
olefins wastes
S. Patac hia , A. Moldo van, R. Buic an,
C. Vasile, R. D arie, M. Tierean
Polyolefins w astes have been character-
ized aiming t o use them as matr ix f or
composite mater ials wit h diff erent types
of fibr es as fillers. The results of this analy-
sis could off er inf ormation about po ten -
tial applications of t hese composite mate -
rials, and also a recycling solution f or
pol yolefins w astes.

Technological aspects for obtaining of
mineral fillers for polymer composites
from waste phosphogypsum
Y.G. Denev , B.I. Bogd ano v, 
G.D. Denev , A.N. Popo v • The phospho -
gypsum is a solid by-product fr om t he wet
phosphor ic acid production pr ocess. The
conversion of phosphogypsum fr om
waste in eff ective bright miner al filler is
one of t he options f or its utilization.
Thr ough minor tec hnological cos ts it can
become effective filler pol ymer mater ials.

Synthesis and characterization of poly-
mer composite from modified waste
pulp and polyoxalate
T. Oishi, K. Yamabuki, K. Onimura
Waste pulp, whic h is one of t he biomass
resources, was modified wit h saturated
fatty acid t o obt ain t he ester ificated w aste
pulps (EPs). The blended films w ere pre-
pared from EPs and polyox alate (POX).
The physical and mechanical pr operties
and biodeg radability of t he blended films
were studied.

Recycled PP/wood composites adhe-
sion and micromechanical deforma-
tions
A. Sudár, K. Renner, C. Bur gst aller,
G. Fal udi, B. Pukánszky
Recycled car bumper mater ial reinf orced
wit h wood fiber s could open up ne w pos-
sibilities f or t he automo tiv e industr y.
Since this system consists of at least four
components t he in vestig ation of t he effect
of com position on com posite str uctur e
and pr operties is essential.
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Dynamic mechanical thermal proper -
ties of polypropylene/mica composites
with modified inter-phase by a novel p-
phenylen-bis maleamic grafted atactic
polypropylene as interfacial agent
J.M. Gar cía -Mar tínez, E.P. Collar
This work shows the great improve in the
dynamic mec hanical beha viour of pol ypropy-
lene/mica com posites caused by a novel inter -
facial modifier (obt ained fr om indus tr ial
wastes) consisting in an at actic pol ypropylene
wit h 15% (5•10-4 mol/g) of p-phen ylen-bis-
maleamic acic grafted groups (aPP-pPBM).

Surface modification of white fillers
and its influence on tensile behaviour
of rubber/filler compounds
V. Frýželka , M. Betík, J. Malác
Modification of white filler s is a common
procedure used to incr ease rubber/filler
inter actions and im prove performance of
rubber com pounds. In our w ork it is
shown t hat modification of filler' s surface
by dime thy l sulphone im proves tensile
and vulcanization c haracteristics of r ub-
ber samples.

Interfaces and interphases in PP/lay-
ered silicate composites
J. Hári, Z. Domink ovics, K. Renner, 
E. Fekete, B. Pukánszky
The aim of t he present research was to
study inter action/s tr uctur e/pr operty cor -
relations in PP/OMMT , PP/MAPP/OMMT
and PP/NaMMT com posites. We used
OMMT and N aMMT filler s with diff erent
particle size and size distr ibution f or t he
preparation of com posites wit h varying
compositions.

Interfacial adhesion, micromechanical
deformations and performance in
PLA/CaSO4 composites
B. Imre, K. Molnár, J. Móczó, M.
Murariu , P. Dubois, B. Pukánszky
Com posites were prepared from pol y(lac-
tic acid) and a calcium sulphate filler t o
study t he developed str uctur e and the
inter actions. Good mec hanical pr operties
were achieved wit h t he uncoated filler ,
but sur face modification wit h stearic acid
resulted in a drastic change of deforma-
tion beha vior .

Wettability  and  modification  of cellu -
losic fibers with organosilanes for rein -
forced phenolic composites
E. Rojo, M.V . Alonso, J.C.
Domínguez, M. Oliet , F. Rodríguez
The wett ability pr operties of 3 thermoset-
ting phenolic matr ices and  viscose cellu-
losic fiber s coming fr om eucalyptus wood
have been investig ated. The surface modi -
fication of t hese fibers was carried out
using organosilanes as coupling agents for
the subsequent pr oduction of com posite
mater ials.

Interphases and matrices Interphases and matrices
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