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Fig. 1  Internal friction measurements for neat PET and
PET/Si0, nanocomposites
a) Internal friction value Q="' versus temperature;

b) Storage modulus versus temperature
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Fig. 2 Internal friction results of 8 peak for PET and PET/
Si0, nanocomposites

a) Fits of the Arrhenius equation; b) The height of 8 peak
() and the activation energy ( O) versus the filler content of

nanoparticles
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Fig. 3 Internal friction results of o peak for PET and PET/

Si0, nanocomposites
a) Fits of the VFT equation; b) Height of o peak ([J]) and the

activation energy ( A) versus the filler content of nanoparticles
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Fig. 4 DSC results for PET and PET/SiO, nanocomposites
a) DSC heating curves; b) Crystallinity ( X, ) and glass
transition temperature ( T, ) versus the filler content of

nanoparticles
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INTERNAL FRICTION STUDIES ON PET AND PET/SiO, NANOCOMPOSITES

KANG Shenghong, FEI Guangtao, TIAN Xingyou, ZHENG Kang, ZHANG Xian
(Key Laboratory of Materials Physics and Anhui Key Laboratory of Nanomaterials and Nanostructures ,
Institute of Solid State Physics, Hefei Institutes of Physical Science, Chinese Academy of Sciences, Hefei 230031 )

Abstract The relaxation behavior of neat PET and PET/SiO, nanocomposites was investigated by using
methods of internal friction and DSC. The activation energy of B relaxation was calculated by Arrhenius
equation because it was a Debye peak, but the a relaxation didn’ t follow the Arrhenius equation, so its
activation parameter was calculated by VFT equation. The heights of the « and B peaks were obtained by the
results of internal friction measurements. The results showed that the heights of peak, activation parameters of
the « relaxation and activation energy of the 3 relaxation increased with increasing the content of filler. On one
hand , SiO, nanoparticles had grafting reaction with carboxyl, so the motion of polymer chains and groups was
more and more difficult with increasing the content of filler. On the other hand, the nanoparticles acted as
nucleating point,so they could promote the nucleation and crystallization of PET, and the amorphous regions
decreased. The peak heights of the @ and B relaxations were related to the normal amorphous regions, so both of
them obviously decreased with increasing the content of filler. Hence the relaxation properties of PET chains
and groups were changed by addition of SiO, nanoparticles.

Keywords Nanocomposites, Internal friction, Crystallization, Peak height, Aactivation energy





