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Study on the Mechanical Behavior of TPU/AT Nanocomposite

LIAO Yun,DENG Chang-ai, TAN Ni,DU Ke-jie
(School of Chemistry and Chemical Engineering, University of South China,Hengyang,Hunan 421001 ,China)

Abstract ; Thermoplastic polyurethane/attapulgite ( TPU/AT ) nanocomposites were pre-
pared via solution blending process. The influence of hysteresis, stress softening behavior
and stress relaxation effect of the AT on TPU matrix were investigated. The results demon-
strated that with the addition of AT, the hysteresis loops were bigger, the stress softening
effects were more obvious and the rate and degree of stress relaxation were reduced than
those of pure TPU. The molecular motion model of TPU/AT system indicated that the influ-
ence of mechanical behavior of AT on TPU matrix was possibly related with density of the
hydrogen bond between AT-TPU,which may block the movement of chains.
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Fig.1 Drawing-retraction curves of TPU/AT
nano- composites( £, =300 % ,200 % , respectively )
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Fig.2 Stress softening effect of TPU/AT nanocomposites with different AT content(1.2 and 3 represent the
first,second and third stretching, respectively.
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Table 1 Strain energy change of TPU/AT

nano-composites with different AT content

AT & & AW,/ % AW,/ %
ATO 32.41 35.96
AT1 33.38 36.95
AT2 39.98 43.32
AT3 39.32 43.27
ATS5 37.19 42.20
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Fig.3 Stress relaxation effect of TPU/AT
nano-composites with different AT content
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Table 2 7, and o of TPU/AT nanocomposites
with different AT content

AT & & To/min o/ %
ATO 0.38 0.42
AT1 0.42 0.48
AT2 0.58 0.57
AT3 0.52 0.56
ATS 0.49 0.55
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Fig.4 Model of molecular chain movement of
TPU/AT during stretched process.
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