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Influence of humidity on viscoelastic behavior of glass microsphere

reinforced rigid polyurethane syntactic foams

WEI Xingwen, LI Ming, ZHOU Xiaoyu, WANG Xi, LI Jingming”
(Institute of Chemical Materials, China Academy of Engineering Physics, Mianyang 621900, China)

Abstract; The viscoelastic behavior of glass microsphere reinforced rigid polyurethane syntactic foams ( glass
microsphere/ RPUF) under different temperatures and humidities was investigated. The experimental results show
that temperature and humidity have an obvious effect on viscoelastic behavior of glass microsphere/RPUF. With
increasing the relative humidity, the loss factors value increases while the storage modulus decreases. Under the
same temperature, the creep compliance increases as humidity increasing. Using the time — humidity super-position

principle, each master curve can be shifted to collapse into the reference master curve by introducing shift factors for

humidity, and the master curves of creep compliance at reference temperature(60 °C) and humidity (50% RH) are

put forward.
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Fig. 1 Comparison of storage modulus and tan ¢ of glass
microsphere/RPUF under different humidity conditions
at 60 °C, 70 °C and 80 °C
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Fig. 2 Momentary creep compliance of glass microsphere/RPUF

under different humidity conditions at 60 ‘C and 80 C
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Fig. 3 Double logarithmic plot of the creep compliance of glass

microsphere/RPUF under different humidity conditions at 60 C
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Table 1 Parameter value of creep master curve of glass

lga” - (11)

microsphere/RPUF at reference temperature(60 C )

and humidity (50 % RH)

Parameter 7/min B R?

Value 8.726X101° 0. 300 0.9997

Note: r—Relaxation time; 8— Shape factor;

R—Correlation coefficient.
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