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Fig1 The plot of In[—In{1—2)] versus In: Fig2 The plots of 1—a versus ¢

The dashed line denotes the general least squares

1. The general least squares method: o )
method; the solid line the weighted least
3. The weighted least squares methods squares methods
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Tab. 1. Companson of the fitted results oblained from the weghted and the gemeral least squares methods

Sample The fitted results
Methods
No. InZ(min ) " r e
WLSM(W,) —7.578 2.603 0.9998 1i78x 107
1 WLSM(W,) -7.51 2.584 0.9998 1.283 x 10~
LSM -7 2441 1.9993 2.137x 107
WLSM(W,) —4.910 2.507 0.9999 6.999 % 1073
2 WLSM(W.) —4.849 2.485 0.9993 1023 % 1072
LSM —4.770 2.446 0.5997 1318 x 107
WLSM(W,) —3%5 2436 0.599 6.407x 107>
3 WLSM(W) 3852 239 0.9998 1183 % 1072
LSM —3.637 2.259 0.9992 2459 % 107
WLSM(W,) —-0.2249 3182 1.000 1.201 % 10}
4 WLSM(W) —0.2189 3.176 1.000 1492 x 107
LSM —-0.3953 2.845 0.9921 2350x 107
WLSM(W)) —2920 2.663 1.000 4618 x 10~
5 WLSM(W) -29H 2651 1.000 4997 % 107
LsSM —282 2.559 0.9997 1264107
WLSM(W,) —3.130 2635 1.000 - 4941107
6 WLSM(W) —3.084 2.600 0.9999 6.734 107
LSM —2893 2437 0.9994 2.260x 107
WLSM{W) —4.218 2703 1.000 5.482x 107
7 WLSM(#) -4.144 2.664 09959 8T %107
LSM —3815 2454 0.9989 2737x 107
WLSM(W,} —4.410 2617 1.000 1755% 10
8 WLSM{W,) —4.360) 2.592 1.000 5340 % 107
LSM —4215 250 0.9998 1.305% 102

Note: WLSM(W)); The weighted least squares method with the weight W,
WLSM(W,); The weighted least squares method with the weight W
LSM : The general least squares method
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USE OF THE WEIGHTED LEAST SQUARES METHOD TO
FIT THE AVRAMI EQUATION

ZHANG Zhiying, ZHANG Qianrong
{Department of Textile Cherical Engineering, Tianjin Institte of Textile Science and Technology, Tianjin 300160}

Abstract The Avrami crystallization kinetic equation fitted by weighted least squares
method was investigated and the two weight expressions were denved. If the nonlinear
Avrami equation was changed into the linear equation and only the transform of the van-
ance of error was considered, then the weight could be expressed as

W, =[(1—ain(l —o)f
If the transform of the variance of error term and the feature of DSC measurement were
considered simultaneously, then

WE:[(I—:x)ln(l—a)]z(% / %)2

The results calculated from poly (ethylene terephthalate)indicate that the weighted least
squares methods are better than the general least squares method.
Key words Avrami equation, crystallization kinetics, the weighted least squares method



