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Fig. 1  DSC crystallization curves of virgin PA1010 sample and
sheared PA1010 sample at rate of 20 K/min
a) Virgin sample; b) Sample by extrusion; ¢ Sample by extrusion and

heat process at 280°C for 2 h
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Table 1 Crystallization peak temperature of PBT PP, HDPE,PA1010,PA6 and PAI2 samplessheared at different rotor speeds in Haake Mixer measured by
DSC

Rotor speed(s/min} 0 2 5 20 50 100 200
PBT 188.85 185.32 184.27 186.45 186.70 - 186.99
PP 103.10 103.77 104.23 105.27 104.31 105.23 105.49
HDPE 113.60 115.48 111.95 112.10 111.83 10910 112.44
PA1O10 145,70 165.63 166.20 165.83 166.54 167.37 167.81
PAS 165.12 177.95 177.24 177.54 - 178.41 178.59
PAL12 140.33 145.13 144 87 145.45 146.57 147.64 148.98

Table 2 Crystallization peak temperature of PA1010 samples sheared by rheometer and MFR instrument

Shear tate(s™') 0 10 19.8 43.9 457.2 1001.3 3000
T, of PAIOIO{ C) 149.70 159.59 160.95 162.36 162.75 161.95 160.16
Load (kg) 1] 0.05 0.1 0.325 2.16 - -

T, of PALOIO{C) 149,70 159,28 159.22 159.66 158.29 160.5% -
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Fig.2 Plots of percentage of crystallization versus time al different
cooling rates
a) Virgin AP1010 sample; b) PA1010 sample sheared by twin-screw

extruder
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Table 3  Parameters of nonisothermal crystallization kinetics of virgin
PA1010 and PA1010 sheared in Haake mixer at 40 r/min

Cooli
OURE (gimin) 20 10 5 2 1 0.5
1ate

lgZ -2.88-2.64-2.13-197-1.65 -1.21

Virgin 1.90 2.13 2.39 2.15 2.19  2.08
PA1010
t1o(s) 58.5 77.7 125.5 198.6 273.0 333.0
lgZ -2.80-2.61 -2.15-1.40 - 1. -1.09
hemed % 80 15-1.40 - 1.36

n 3.27 3.65 3.62 3.24 2.69 2.42
PA1010
bnls) 21,1 301 449 72 1275 220.4
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Fig.3 Optical micrographs of crystatlized PA1010 after sheared by Haake rotors at different rotor speed

a)0.5 t/min;b)2 v/min;jc)S r/min; d )20 r/min; e }50 t/min; £) 100 t/min
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THE EFFECTS OF SHEAR HISTORY ON CRYSTALLIZATION OF POLYAMIDES
/
XU Jun', CHEN Xi', QIAN Zhenyu', LI Gaoyong' , GUO Baohua' , LIU Ping’
(" Department of Chemical Engineering , Tsinghua University , Beijing  100084)
(> No .2 Auxiliary Agent Works, Beijing Eastern Petrochemical Co . [id. , Beijing 100023}

Abstract  Crystallization of polyamides shows memory of shear even afier undergoing a melting process at high
temperatures for a long period to erase their thermal history, which was seldom noticed in the pasi. Considerable
change of crystallization behavior of polyamides took place in the samples pre-sheared in various kinds of processing
or measuring equipments, such as MFR instrument, rheometer, mixer and extruder. The peak crystallization
temperatures increased by 5 1o 18 °C and the half crystallization time decreased to about a half compared to the
sample without shear history. What’ s more, the most obvious change generally occurred at a very low shear level,
beyond which the changes levelled off. Polarized light microscopy revealed the decrease of spherulite size.On the
contrary , crystallization of the pre-sheared polyolefins and polyesters did not exhibit considerable difference from the
unsheared samples . The hydrogen bonding was proposed to account for the memory of shear in polyamides.

Key words Polyamide, Crystallization, Shear



