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Fig. I Triangular mode of shear rate
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Fig. 2 Step mode of shear rate

Table 1 Parameters used in thixotrepic loop test, stress growth test and

stress relaxation test

Remaining time of

Test mode Yoll/s) fo(s)

relaxation (s}
Triangular mode of shear rate 5 1 20
Triangular mode of shear rate 5 10 10
Triangular mode of shear rate 5 100 20
5 200 200

Step mode of shear rate
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Fig. 3 Experimental results in thixetropic loop test
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Fig. 4 Experimental results in thixotropic loop test
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Fig. 5 Experimenial results in thixotropic loop test
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Fig. 6 Experimental results in stress growth and
stress relaxation test
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Fig. 7 Relation between shear stress and shear rate

with the increasing of shear rate in thixotropic loop test

E L IR SE B8 o, Y 7] 5 3R 0 1 [a] 2 [A] et 28
fEry, T R e R S R s M T R
e E o PHENEIHWERS s TR
K 5 R g A 5t Sk Be R B T A e B R e R AL X
LDPE #5 (A ¥E AR W, W S BEE R A & &
LB - eh RER TR, HRE KT 30s 2
o, AR PR —ETEEMEE. A 6 R

35000

Shear stress (Pa}

— —_ [ =] ¥} S
S ERER
S 288 ¢8 §

(=]

Shear rate (1/s)

Fig. 8 Relation between shear stress and shear rate

with the decreasing of shear rate in thixotropic loop test
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Table 2 Parameters obtained by fitting the thixotropic loop test of LDPE(Q200}

Test mode " (Pa-s) C,(s"") B (Pa*s) G (Pa) n
Yo=5(lfs) 10 =1 (s 4626.851 0 - 3450.313 -
Yo=5 (s}t =10 (s) 5144.511 7.644 % 1077 48371.9 146.255 1.700
jfo =5 (I/s), 4y = 100 (s} 4162.783 1.235 % 1072 800039.2 9.997 0.843
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Fig. 10 Prediction of the thixotropic loop by
transformed Huang equation a1 7o =557 ', = 10s
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Fig. 13 Predictions of stress growth and stress relaxation

characteristic by wusing the transformed Huang equation with the
parameters obtained through fitting the thixotropic loop experiments,
stress growth and stress relaxation test was done at the shear rate of
55!, parameter 5-1, parameter 5-10, parameter 5-100 denotes the
parameters obtained by fitting the thixotropic loop experiments with fg
=1s,t5 = 10s,and o = 100 s, respectively

All the thixotropic loop experiments were done with the maximum shear

rate of 5577 .
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THE NON-LINEAR AND TIME-DEPENDENT RHEOLOGICAL CHARACTERISTIC
FOR A LDPE MELT AND ITS DESCRIPTION

HUANG Shuxin, LU Chuanjing
( Department of Engineering Mechanics, Shanghai Jiao Tong University, Shanghai  200030)

Abstract The thixotropic experiments were carried out for a LDPE (PE-FSB-23D022/Q200) melt. The results
show that the LDPE melt has complex time-dependent viscoelastic properties. The stress growth experiments show
further that the shear stress will descend with the development of time at a constant shear rate of 5 s™'. A
transformation of Huang equation was used to describe the thixotropy loop, and the calculated values agree well with
the experiment results. At the same time, it is noted that the parameters of the transformed Huang equation are not
universal and cannot be used to characterize completely the viscoelastic properties of the LDPE melt. The stress
relaxation after cessation of steady shear cannot be described by the transformed Huang equation.

Key words LDPE(Q200)}, Transient shear experiments, Viscoelastic, Thixetropy, Mathematical characterization



