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Fig. 1 The schematic representation of dynamic packing

injection molding
1) Nozzle; 2) Sprue; 3) Piston; 4) Runner; 5) Connector;
6) Specimen

Table 1 Processing parameter in DPIM

Processing parameter Parameter value

Injection presure ( MPa) 100
Packing pressure (MPa) 50
Melt temperature (°C ) 220
Mold temperature (°C) 25
Dynamic packing pressure (MPa) 35
Dynamic packing frequency ( Hz) 0.3
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Fig. 2
blends

The typical stress-strain curves of PA1010/PP
A) Static samples; B) Dynamic samples;
PA1010/PP = 100/0 (a), 90/10 (b), 80/20 (c),

70730 (d), 60/40 (e)
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Fig. 3 The tensile modulus of PA1010/PP blends as the

function of PP content
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Fig. 6 The SEM photographs of cross-section of specimen obtained by different injection moldings
a) PA1010/PP =90/10, b) PA1010/PP =80,/20, c¢) PA1010/PP =70/30, d) PA1010/PP =60/40;

1) Static specimens, 2) Dynamic specimens
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Fig. 7 The SEM photographs of cross-section of specimens obtained by different injection moldings ( x 10,000 )
a) PA1010/PP =90/10; b) PA1010/PP =80/20; ¢) PA1010/PP =70/30; d) PA1010/PP =60/40;

1) are from the shear layer of dynamic specimens, respectively; 2) are from the core layer of dynamic specimens, respectively;

3) are from the core layer of static specimens, respectively.
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Fig. 8 DSC first melting curves of different PA1010/PP blends
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Fig. 9 The crystallinity of PA1010 and PP in different layers of
PA1010/PP blends
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MORPHOLOGY AND MECHANICAL PROPERTIES OF PA1010/PP
BLENDS OBTAINED VIA DYNAMIC PACKING INJECTION MOLDING

YANG Fengxia'®, ZHOU Chengjuan®, DU Rongni’, YANG Jinghui’, FU Qiang®, SU Run’, ZHANG Qin’
(" School of Chemistry & Chemical Engineering, Henan Institute of Science and Technology, Xinxiang 453003 )
(? College of Polymer Science and Engineering, State Key Laboratory of Polymer Engineering, Sichuan University, Chengdu 610065)

Abstract The effect of phase morphology on mechanical properties of the immiscible blends of PA1010/PP
have been studied via dynamic packing injection molding ( DPIM). The tensile strength,tensile modulus and
notched impact strength were found largely increased by means of shear. When the content of PP was 20% , the
izod impact strength of dynamic samples was 21.3 kJ/m”, which was more than 3 times that for the static
samples. The tensile strength of dynamic samples was 50.9 MPa when the content of PP was 20% ,which was
1.5 times that for the static samples. SEM results showed that the shear-induced morphology with core in the
center and shearing layer surrounding the core was observed in the cross-section areas of the specimens. SEM
results also indicated a remakably decrease of domain size and more uniform dispersion of the dynamic molded
specimens , especially when the content of PP was 20% ,the domain size decreased from about 3.9 pm to about
1.4 pm. The observed higher mechanical properties in dynamic samples could be due to the effect of phase
morphology under shear stress. The tensile strength of dynamic samples is higher than that of static samples in
the whole composition region due to the molecular orientation induced by shear stress in DPIM, and the
toughing mechanism lies in shearing-induced smaller domain size and the molecular orientation induced by
shear stress in DPIM.

Keywords PA1010/PP blends, Shear, Toughing mechanism, Morphology





