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Fig. 1  Photograph of the equipment of dynamic packing injection molding ( DPIM) and scheme of the mould:

(1) nozzle, (2) sprue, (3) piston, (4) runner, (5) connector and (6) specimen
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Fig. 2 Development of crystalline morphology ( SEM images) and orientation structure (2d-WAXS) along the thickness
direction of iPP/B-nucleator injection-molded part ( Reprinted with permission from Ref. [ 29 ]; Copyright (2010 )

American Chemical Society)

Fig. 3 Scheme of strengthened-shell/toughened-core bamboo-like bionic

structure formed in the iPP/B-nucleator injection-molded part
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Fig. 4 Excellent strength-toughness balance in the the iPP/g-
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(A) SAXS patterns indicating various microphase separation structures obtained in the SIS molded parts upon

different injection temperatures and ( B) the stress-strain curves for the SIS molded parts with different microphase

separation structures ( Reprinted from Ref. [30]; Copyright (2012), with permission from Elsevier)
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CONTROL OF HIERARCHICAL STRUCTURE IN POLYMER ARTICLES

VIA NOVEL PROCESSING METHODULOGY
——FROM TRADITIONAL TOWARD STRUCTURING PROCESSING

Ke Wang, Qin Zhang, Qiang Fu
( College of Polymer Science and Engineering, State Key Laboratory of Polymer Materials Engineering, Sichuan University, Chengdu 610065 )

Abstract From a structure-dominated performance point of view,the ultimate physical properties of polymer
articles are directly related to their internal multiscale ( hierarchical ) structures, ranging from molecular,
nanometer, submicrometer, to micrometer and mesoscope level. Since the features of hierarchical structure are
strongly dependent on the external fields imposed during processing, many structural items can be well or
precisely controlled ,resulting in significant variables in hierarchical structure. Thanks to the fast developments
of mechanical technique, various external fields, such as thermal, shear, extension, ultrasonic, electronic,
magnetic, super-critical fluid fields, etc. , can be nicely introduced into polymer processing, leading to the
significantly improved ability of tailoring the microstructure/morphology via processing. It is characteristic as
“externally applied field determined hierarchical structure” ,i. e. “structuring” processing, which represents
the advance trend in the modern polymer processing area,and is of the topic of this contribution.

Keywords Processing of polymer materials, Structuring, Hierarchical structure, Control of morphology/

structure



