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the middle; values of composite material 
alfa/epoxy are lower compared to those 
found for glass/epoxy and carbon/epoxy.

n	 Conclusion
The results found after genetic calculation 
show that the level of damage to the in-
terface is related to the nature of the ma-
terials used. The interface of alfa/epoxy  
has a greater resistance to mechanical 
stress compared with the interface of 
glass/epoxy and carbon/ epoxy. The nu-
merical simulation has good agreement 
with the result obtained from our genetic 
algorithm calculation, which shows that 
the alfa/epoxy is stronger than the car-
bon/epoxy and glass/epoxy; the figures 
show that the values of interface damage 
found for alfa/epoxy are far inferior to 
those for carbon/epoxy and glass/epoxy. 
The alfa/epoxy composite material has 
good mechanical resistance and can be 
used in applications requiring such mate-
rials (textiles, industrial, aeronautical ...).  
Therefore our findings revealed that 
the model worked well with the phenom-
enon of damage to unidirectional com-
posite materials.

References
1.	 Elouaer A. Contribution à la 

compréhension et à la modélisation 
du comportement mécanique de 
matériaux composites à renfort en 
fibres végétales  . Thèse de Doctorat 
de l’Université de Reims Champagne-
Ardenne. 2011, 4-28. 

2.	 Arbelaiz A, Cantero G, Fernández B, 
Mondragon I, Gañán P and Kenny JM. 
Flax fiber surface modifications: Effects 
on fiber physico mechanical and flax/
polypropylene interface properties. 
Polymer composite, 2005 ; 26 : 324-332.

3.	 Baley C. Analysis of the flax fibres tensile 
behaviour and analysis of the tensile 
stiffness increase. Composites Part A: 
Applied Science and Manufacturing 
2002; 33, 7: 939-948. 

4.	 Baley C, Busnel F, Grohens Y and Sire 
O. Influence of chemical treatments on 
surface properties and adhesion of Flax 
fibre -Polyester resin. Composites Part 
A : Applied Science and Manufacturing 
2002; 37: 1626-1637.

5.	 Beldzki AK and Gassan J. Composites 
reinforced with cellulose based fibers. 
Polymer science, 1999; 24: 221-274.

6.	 Le Digou A, Davies P and Baley C. Etude 
de la liaison interfaciale fibre de lin/acide 
poly(L-lactique) = Study of interfacial 
bonding of Flax fibre/Poly(L-lactide). In : 
Philippe OLIVIER et Jacques LAMON. 
JNC 16, Jun 2009, Toulouse, France. 
AMAC, p10.

7.	 Butt HJ, Cappella B and Kappl M. 
Force measurements with atomic force Received 17.06.2015          Reviewed 09.11.2015

Institute of Textile 
Engineering and 

Polymer Materials

The Institute of Textile Engineer-
ing and Polymer Materials is 
part of the Faculty of Materials 
and Environmental Sciences at 
the University of Bielsko-Biala. 
The major task of the institute 
is to conduct research and de-
velopment in the field of fibers, 
textiles and polymer composites 
with regard to manufacturing, 
modification, characterisation 
and processing. 

The Institute of Textile Engineer-
ing and Polymer Materials has a 
variety of instrumentation nec-
essary for research, develop-
ment and testing in the textile 
and fibre field, with the expertise 
in the following scientific meth-
ods: 
n	 FTIR (including mapping), 
n	 Wide Angle X-Ray 

Scattering, 
n	 Small Angle X-Ray 

Scattering, 
n	 SEM (Scanning Electron 

Microscopy), 
n	 Thermal Analysis (DSC, 

TGA)

Strong impact on research and 
development on geotextiles and 
geosynthetics make the Institute 
Institute of Textile Engineering 
and Polymer Materials unique 
among the other textile institu-
tions in Poland. 

Contact:  
Institute of Textile Engineering and 
Polymer Materials
University of Bielsko-Biala
Willowa 2, 43-309 Bielsko-Biala, 
POLAND
+48 33 8279114, 
e-mail: itimp@ath.bielsko.pl 
www.itimp.ath.bielsko.pl


