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Fig. 2 Sketch of sample with three regions

produced by DPIM technology

Table 1 Basic processing parameters for SPIM and DPIM
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Fig. 3 DSC curves of SPIM and DPIM samples with

different melt temperatures

Table 2  Calculated DSC results of SPIM and DPIM samples with

different melt temperatures

Melt temperature SPIM,170°C  DPIM,170°C  DPIM, 190°C

Melt peak (C) 165. 8 168. 6 166.9/169. 5
AH_ ()/g) 107. 8 111.9 117.2
Crystallinity (% ) 51.58 53.54 56. 07
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Fig. 4 The SEM photographs of skin samples with different melt temperatures
a) SPIM, 170°C ; b) DPIM, 170°C; ¢) DPIM, 190°C (—melt flow direction)
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Fig. 5 The SEM photographs of shear samples with different melt temperatures
a) SPIM, 170°C ; b) DPIM, 170°C; ¢) DPIM, 190°C (—melt flow direction)
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Fig. 6 The SEM photographs of shear samples with different melt temperatures
a) SPIM, 170°C ; b) DPIM, 170°C; ¢) DPIM, 190°C (—melt flow direction)
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Fig. 7 WAXD profiles of SPIM and DPIM samples with

different melt temperatures

Table 3  Calculated results of WAXD test for SPIM and DPIM

samples with different melt temperatures

SPIM,170°C DPIM,170°C  DPIM,190°C

Crystal size(nm) (110) 21.0 22.0 22.2
(040) 26.5 27.7 27.2
(130) 24.0 23.9 25.7
6 Z5ip
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STUDIES ON THE CRYSTAL STRUCTURE OF POLYPROPYLENE OBTAINED BY
COOLING MELT NEAR MELTING POINT UNDER SHEAR FLOW

DENG Cong, GAO Xueqin, WANG Haiwen, SHEN Kaizhi
(Analytical and Testing Center, Department of Polymer Science and Engineering, State Key Laboratory of Polymer Materials Engineering,
Sichuan University, Chengdu 610065

Abstract In order to study the crystal structure of polypropylene obtained by cooling melt near melting point
under shear flow,samples were prepared by using a dynamic packing injection molding ( DPIM) device which
was designed by ourselves. With the aid of scanning electron microscopy ( SEM ), differential scanning
calorimetry (DSC) and wide-angle x-ray diffraction (WAXD) , crystal stuctures and morphologies were studied
from skin to shear regions in these samples obtained by cooling melt near melting point under shear flow
(D,). Compared with the samples molded with traditional injection molding (S, ) and the samples molded with
high melt temperature ( Dy; ) , SEM results indicated that crystal structures and morphologies in D, had been
greatly affected. Oriented crystal stuctures were formed from skin to shear regions in D; ,and no shish-kebabs
could be found in these samples. DSC results showed that the dimension of lamellae in D, is bigger than that in
S, and D;;. WAXD test exhibited, compared with S; and D, the dimension of crystal plane (110,040 and
130) is not greatly changed in D, .

Keywords Crystal, Shear, Polypropylene, Temperature





