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Fig. 1 The schematic representation of dynamic packing
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Fig. 2 The AFM photographs of PP/LLDPE blends obtained via the conventional molding ways and high shear condition
a The skin b The middle ¢ The core
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Fig. 3 AFM photographs for PP/LLDPE 50/50 dynamic samples

The number of each picture represents the distance to the edge of sample mm
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Fig. 4 SEM microphotographs of etched static HDPE sample along the sample thickness
a At50pm b At400 pm c¢ At 800 pm d At 1200 pm e Core area

Fig. 5 SEM microphotographs of etched dynamic HDPE sample along the sample thickness
a At50pm b At400 pm c¢ At 800 pm d At 1200 um e Core area

Arrow in schematic representing flow direction
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Fig. 6 SEM photographs of PP/PS obtained by static packing injection molding in the core PP/PS
a 90/10 b 70/30 ¢ 50/50 d 30/70 e 20/80

Fig. 7 SEM photograph of PP/PS blends obtained via shear stress fild in the core PP/PS
a 90/10 b 70/30 ¢ 50/50 d 30/70 e 20/80
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Fig. 9  Scattering patterns of 2D SAXS at 25°C of a d20PP b d50PP ¢ d80PP and d corresponding azimuthal scans

The arrow is the flow direction.
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Fig. 10 Scattering patterns of 2D SAXS at 135°C of a d20PP b d50PP ¢ d80PP and d corresponding azimuthal scans

The arrow is the flow direction.
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Fig. 11 2D WAXS patterns  obtained at 25°C  of a d50PP ¢ d80PP and corresponding
azimuthal scans of 110 plane for both A HDPE and B PP

b) Cpp
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Fig. 12 Schematic diagram of orientation relation of lamellae and molecular chains between HDPE and PP
a Lamellae of both HDPE and PP are oriented perpendicular to shear direction b Lamellae of PP are oriented perpendicular to shear direction while

that of HDPE are about + 40° apart from shear direction vertical — Note that the long spacing and lamellar thickness are arbitrary.
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SPATIAL HIERARCHY AND INTERFACIAL STRUCTURE IN
INJECTION-MOLDED BARS OF POLYOLEFIN BLENDS

YANG Hong WANG Yong NA Bing CAO Wen LI Jiang ZHANG Qin DU Rongni FU Qiang
College of Polymer Science and Engineering  Sichuan University ~ State Key Laboratory of Polymer Materials ~ Chengdu 610065

Abstract Some important results about the injection molding of polyolefin blends were reported in this article. Due
to the shear stress and thermal gradients usually injection molded parts contain a hierarchy of macromolecular
arrangements and a skin-core structure. In this work the phase morphology and interfacial structure of injection
molded bars of polyolefin blends have been investigated in detail from the skin to the core layer by layer. For
preparation of injection-molded bars with high-level orientation dynamic packing injection molding technology was
applied to exert oscillatory shear on the molten composite through two pistons that moved reversibly with the same
frequency during the solidification stage. It was found that under the effect of shear stress 1 the dispersed phase
of polymer blends was deformed and oriented resulting in a change of the phase inversion as well as the mechanical
properties of polymer blends 2 shish-kebab structure instead of spherulite structure was formed 3  the blends
became homogeneous at higher shear stress while phase separation was induced at lower shear stress 4  epitaxial
growth occurred in injection molded bar of HDPE/iPP blends. Our goal was to study the relationship between
processing morphology and mechanical properties of polymer materials in terms of the morphology controlling and
structure characterization of injection-molding samples and to provide a new way of improving the mechanical
properties and service life of polymer materials through injection molding technology .
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