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Fig. 1 The different fractions present in some
semicrystalline polymers

The curves arrows represent the segmental motion.
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Fig. 2 Relaxation plot for poly ( e-caprolactone ) with
different molecular weights: (O ) PCL17000, ( ) PCL57000
and ( A) PCL100000 ( Adapted with permission from Ref.
[46] ; Copyright American Physical Society)
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Fig. 4  Schematic representation of melting at different heating rates for ( a) nascent

“disentangled” , (b) nascent entangled and (c¢) melt-crystallized morphology

The Figure also shows the variation of number of entanglement in the amorphous phase among the

crystals and number of chains shared in formation of several crystallites which will affect the peak

melting temperature and heating rate dependence!'! ( Adapted with permission from Ref. [105];

Copyright (2011) American Chemical Society)
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PROGRESS IN STUDIES ON STRUCTURE AND RELAXATION BEHAVIOR
OF THE AMORPHOUS PHASES IN CRYSTALLINE POLYMERS

Yao Zhang ', Hong-fei Li >, Li-jia An >, Shi-chun Jiang'
(' School of Materials Science and Engineering , Tianjin University, Tianjin 300072)
(* State Key Laboratory of Polymer Physics and Chemistry, Changchun Institute of Applied Chemistry
Chinese Academy of Sciences, Changchun 130022)

Abstract The investigations on the structure and relaxation behavior of the amorphous phase are crucial for
understanding the structure and property of crystalline polymers. In this review, we introduce the structures of
the amorphous phase in crystalline polymers at first. Then, the effect of the morphology, molecular weight and
crystallinity of the crystalline polymers on the relaxation behaviors of the amorphous phase in the crystalline
polymers is described. The relaxation behaviors of the amorphous phase in crystalline polymers under
confinement and in ultra-thin films are reviewed. The influence of extra force such as drawing,on the relaxation
behaviors of the amorphous phase in the crystalline polymers is also discussed. As the amorphous phase plays
an important role in the crystalline polymers,the effect of the amorphous phase on the mechanical properties
and melting process of the crystalline polymers is discussed in detail in this review. At last, the structure
evolution of the amorphous phase during the isothermal crystallization process of crystalline polymers is
summarized.

Keywords Crystalline polymers, Mobile amorphous phase, Rigid amorphous phase, Relaxation



