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Effect of Thermal Ageing on Microstructure and Mechanical
Properties of XLPE/OMMT Nanocomposites
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Abstract: Crosslinked polyethylene/organic montmorillonite (XLPE/OMMT) nanocomposites were prepared by
melting blending method. The performance of samples before and after thermal ageing were characterized by small
angle X-ray diffraction (XRD), differential scanning calorimetry (DSC), scanning electron microscopy (SEM),
Fourier transform infrared spectra (FTIR), and mechanical properties test. The results show that with the mass
fraction of 0.5%, OMMT can be well dispersed in the matrix before ageing. However, OMMT agglomerates when
the filler doping amount increases. There are only a few chemical bonds between OMMT and XLPE matrix, they
mainly coexist in the form of physical entanglement. The crystallinity of nanocomposites decreases due to the
space steric effect of OMMT lamella. After ageing, the layer spacing of XLPE/OMMT-0.5% samples decreases
and the crystallinity increases. With the increase of OMMT doping amount, the interlayer spacing of OMMT
increases due to the breakdown of XLPE molecular chain and the thermal rearrangement of OMMT in matrix. Due
to thermal ageing, the completeness of crystal structure of nanocomposites gets worse, the crystal size distribution
becomes wider, and the crystallinity decreases significantly. The molecular chain structure of nanocomposites is
seriously damaged by thermal oxidation and thermal cracking. The mechanical property of XLPE/OMMT-0.5%

decreases slightly after ageing, and when the content of OMMT exceeds 0.5%, the mechanical properties of
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nanocomposites decrease seriously. And the samples become brittle and hard.

Key words: thermal ageing; organic montmorillonite; nanocomposite; microstructure; mechanical property
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Tab.2 DSC parameters of XLPE and XLPE/OMMT nanocomposites before and after ageing
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XLPE/OMMT-3.0% 1040 1027 151 345  -630  -504 955 948 135 311 219 175
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Fig.5 FTIR spectra of XLPE and XLPE/OMMT
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Fig.8 Tensile curves of XLPE and XLPE/OMMT

nanocomposites before and after ageing
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