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Abstract : This study deals with the ageing of Blown extruded films of low-density polyethylene (LDPE), used for greenhouse
covering. The LDPE have been subjected to climatic ageing in a sub-Saharan facility at Laghouat (Algeria) with direct exposure
to sun. The microstructural  changes in the films were analyzed by IRFT for different states of  ageing. The mechanical
characterization was performed on a uniaxial tensile apparatus. The mechanical properties such as Young's modulus, strain at
break, and stress at break have been followed for different states of exposure time (0 to 6 months). The Climatic ageing of
LDPE films shows the effect of ageing on the microstructural Plan which leads to: i) To an oxidation of the molecular chains. ii)
To the formation of cross-linkings and breaking chains, which both of them are responsible for the mechanical behavior’s
modifications of the material. Cross-links are in favor of strengthening of the mechanical properties at break (the increase of σr
and εr). In other side, the chains breaking leads to a decrease of these properties. The increase in the Young's modulus also
seems to be related to those structural changes since the cross-links increase the average molecular weight. Branchings and
tangles are favorable pairs for the ductile nature of the material. And in other side, the chains breaking reduces the average
molecular weight and therefore promotes the stiffening (following to morphological changes) so the material becomes fragile.
The post-mortem analysis of the samples shows that the mechanical stress has an effect on the molecular structure of the
material. Although if quantitatively the concentrations of different chemical species exchanges, from a quantitative point of
view only the unsaturations raises the polemics of a possible microstructural modification induced by mechanical stress applied
during the tensile test. Also, we recommend a more rigorous analysis with other means of investigation.
Keywords : low-density polyethylene, ageing, mechanical properties, IRTF
Conference Title : ICAMME 2015 : International Conference on Applied Mechanics and Materials Engineering
Conference Location : London, United Kingdom
Conference Dates : February 16-17, 2015

World Academy of Science, Engineering and Technology
International Journal of Mechanical and Industrial Engineering

Vol:9, No:02, 2015

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
ec

ha
ni

ca
l a

nd
 In

du
st

ria
l E

ng
in

ee
rin

g 
Vo

l:9
, N

o:
02

, 2
01

5 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/2

06
72

.p
df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 9(02) 2015 1

https://publications.waset.org/abstracts/20672.pdf

