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Fig. 1 The tensile tests of PP at different strain rate
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Fig. 2 The tensile tests of HDPE at different strain rate
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Table 1 Relaxation time of PP at different strain rate

Strain rate (1/s) 5,00E-05 5.00E-04

Relaxation time
190.4 21.9 1.2 0.3
of PP(s}

1.00E-02 5.00E-02

Table 2 Relazation time of HDPE at different strain rate

Strain rate (1/s) 1.67E-03 6.67E03 1.67 E-O02
Relaxation time of HDPE( s) 12.5 2.8 1.1
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Fig. 3 The curve fitting of the tensile tests results of PP
in terms of improved Maxwell model
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Fig. 4 The curve fitting of the tensite tests results of
HDPE in terms of improved Maxwell model
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Fig. 5 The curve fitting of the relaxation time of PP in
power function
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Fig. 7 Plot of theoretical prediction of stress-strain relation
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NONLINEAR VISCOELASTIC CONSTITUTIVE RELATIONS
BASED ON THE RATE SENSITIVE RELAXATION TIME UNDER THE
CONDITION OF UNIAXIAL STRESS

CHEN Jiankang' , HUANG Zhuping”, CHU Haijian' , BAI Shulin®
(" Hydroulic and Cisil Engineering College , Yangzhou University, Yangzhou 225009)
(* Department of Mechanics and Engineering Science , Beijing University, Beijing  100871)

Abstract A new simple nonlinear viscoelastic constitutive model under uniaxial tension is proposed by means of
experimental method and internal-variable theory . The tension tests of two viscoelastic materials, i . . , polypropylene
(PP) and high-density polyethylene (HDPE), are carried out at different strain rate. The experimental date shows
that the relation between stress and strain depends distinetly on strain rate.The result of curve fitting for experiment
data indicates that the relaxation time of the materials is rate semsitive. When strain rate changes in orders of
magnitude, the value of relaxation time varies in the same order. Under the condition of uniaxial stress, a new
nonlinear viscoelastic constitutive relation with iteration form is studied by adopting intemal-variable theory, and the
convergence condition is derived. If the degree of iteration is taken to be one, then the corresponding constitutive
relation reduces to Maxwell model with rate related relaxation time. Such a nonlinear viscoelastic model can be used
to fit and predict the constitutive relatien of PP and HDPE perfectly.

Key words Polypropylene, High-density Polyethylene, Strain rate, Constitutive relation, Nonlinear viscoelastic,

Relaxation time



