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Thinking about the Teaching of Polymer Physics: Tie Molecules,
the Link between Structure and Property of Crystalline Polymers
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(MOE Key Laboratory of Macromolecular Synthesis and Functionalization s International Research Center for
X Polymers, Shanxi-Zheda Institute of Advanced Materials and Chemical Engineering , Department of Polymer
Science and Engineering s Hangzhou 310027 ,China)

Abstract: The teaching of crystalline polymers is one of the most important parts in the syllabus of polymer
physics, including massive concepts and theories of polymer crystallization. Tie molecules, as the essential part
of crystalline polymers, are not only the link of polymer crystallites, but also the key which helps to understand
the structure and property of crystalline polymers. In this work, the crystal models of polymers and the struc-
ture-property relationship of crystalline polymers are elaborated, focusing on the effects associated with the tie
molecules. In this way, it is much easier for students to understand the structures as well as the corresponding
properties of crystalline polymers. Reading literature and recapitulating the recent advances in the field of crys-
talline polymers are also encouraged to improve the students” ability of independent thinking.
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Figure 1  Schematic illustration of tie molecules. For
the illustrations in this paper, only the tie molecules are
shown for clarity, while other molecules in or between

the lamellar crystals are not.
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Figure 2 Schematic illustration of enhancing yielding
strength of crystalline polymer with higher fraction of
tie molecules
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Figure 3  Schematic illustration of enhancing modulus
of crystalline polymers with higher fraction of tie mole-

cules during strain-hardening process
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Figure 4  Schematic illustration of the evolution of

crystallite structure and tie molecules during tensile

deformation of crystalline polymers
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