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Table 1 Four Polyvethylenes used in the paper

No. Product No. Density (g/em®) MFI (g/10min) Application field
LDPE1 1F7B 0.923 8.7 Injection
LDPEZ2 112A-1 0.921 1.93 Blow molding
HDPE1 50005 0.954 0.92 Extrusion
HDPE2 7000F 0.956 0.044 Extrusion

{ K 2% & Rheometric Scientific 28] 4 P8 &1 78 B FAF (Y DSR-200 #7748 5 45 ¥
HRIL, TRIRE N 170TC . 190C #1 210C, R HEH 25mm. [FIE Ilmm B FH7HE. §5E
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Fig.1 Dynamic modulus as a function of stress

2.2.2 FIEFEAWER NEELHSFERARTANEERE G (o) MRERE
G () M 2 BFR, M3k &4 R E 190C, W ¥ 514 100Pa, 3HEMHEWE 0.1~
250rad/s. H1FG 2 A 7Y Rivbh ) 3% 5 B8 4 T4 Mk Ju B A RE SRR AT O S BT I FRAL R G
5 G B b MR R AE 49 3 (L3 2), W 40 HDPE2 %5 4 6 48 45 (9 e 38, 45 1SR X A
B LDPEL % f ) %% % 57, 45 P38 S R 16K s HIDPEL 565 4 ) 28 45 W0 0 59, 0 W iR P B2
B LDPE2 ik M4 MBOR, AR RS . HET LE, [ 3 & B W0 Fobr BHR K
WA SRR R TEER.



Im ¥ % BoAEGERAEHRBEEESERERTYXER 425
i axt
10 I ot
e’ ¥
N ..u‘-';“ 10% -.)5! ¥
=197 N = e
a ':xn' .'o" 2_', “'x"*o
CRTT: SR S et
e | S0 Tl
10'f o : -G
r
1¢°L 2 LDPE! *G” jo2 DLDPEZ s . ¢
10°T 100 10! 107 107! 100 10! 102
@ (rad/s) @ (rad’s)
yu® ,.*""
105k x’:f‘“ et e
iy 5 Pt
x.x’:"' 107 i‘:;.l"
= e 7 o
< 10 _x"--.". ‘i ‘x"-.
c xl'l~0+“+ E: x“!zg‘
T x* ot - x5t
TS B ol [
"’ - G, v - G'
102 O HDPEL -G" dHDPE2 *G”
10-7 100 10! 102 1o 10° 10! 107
w(rad/s) e (rad/s)
Fig.2 Linear viscoelastic data
Table 2 Moduli and characteristic frequency of G’/ G” crossover for four melts (19077 )
No. G =G (Pa) w, (rad/s) t.= 1/ w(s)
LDFPE1 3.0622 x10° 283.20 0.0035
LDPE2 1.9694 x 10 42,495 0.0235
HDPEL 1.3179 x 10° 163.61 0.0061
HDFE2 4.1784 < 10° 1.9113 0.5232
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Fig.3 Dynamic moduli for four melts
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a) Linear regressien; b) Regularization methed;c) Nonlinear regression
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Table 3 G’ and " data fitting error of relaxation spectrum using different calculation methods
and different relaxation time numbers (HDPE2, 1907 )

) Linear Regularization Nonlinear

A G’ ;" G’ [ G’ G"

5 0.1186 (.0694 0.1182 0.0699 0.1186 0.06%4
8 0.0973 0.0653 0. 1009 0.0636 0.0977 0.0650
10 ¢.0793 0.0546 0. 0906 0.0516 0.1037 0.0618
28 0.1544 0.0488 0.0920 0.0441 0.1325 0.0775
30 0.0932 0.0447 0. 1506 . 0859
4i 0.0940 0.0448 0.1633 0.0930
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Fig.5 Effect of relaxation time ranges on relaxation spectrum

a) Regularization method; b} Nonlinear regression
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Table 4 Effect of calculation methods on relaxation spectrum {( HDFEZ2, 190°C )

Relaxation moduli (Pa)

Relaxation Time (s)

Linear Regularization Nonlinear
0.00396 277490 275860 274610
0.0281 122710 123190 123370
0.1986 75638 75536 73757
1.4059 20668 20685 21408
9.9527 11869 11867 9426
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Fig.7 Effect of temperature on relaxation spectrum (N =40)
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THE RELATIONSHIP BETWEEN MELT INDEX AND
DISCRETE RELAXATIOIN TIME SPECTRUM OF
POLYETHYLENE MELTS

WANG Jin, LIANG Ruifeng, GUQ Shaoleng
{ State Engineering Research Center of Engineering Plastics, Institute of Chemistry,

Chinese Academy of Sciences, Beijing 100080}

Abstract By using dynamic stress rheometer-DSR-200, linear viscolelasticity of four
polyethylene melts has been characterized by small amplitude oscillatory shear test. From
data of storage moduli G' (@) and loss moduli G"(w), discrete relaxation spectra have been
obtained for four polyethylene melts by means of linear regression method, regularization
method and nonlinear regression method, respectively. Effects ol the calculation methods,
computing parameters, temperatures and materials on the spectrum have been discussed. It
was found that computing parameters-relaxation time numbers and relaxation time range
have a strong effect on linear regression and regularization method, but less inlluence on
nonlinear regression method. Three calculation methods can obtain nearly the same
relaxation spectrum when choosing fewer relaxation time numbers, but quite different results
when chossing more relaxation time numbers. Both temperature and materials have strong
effects on discrete relaxation spectrum due to the structural characteristic of polymers. It is
concluded that nonlinear regression method seems to be the best method for the calculation of
the discrete relaxation spectrum.

Key words Discrete relaxation spectrum, Least square method, Linear regression,

Regularization, Nonlinear regression



