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Teaching Exploration of Modulus-Temperature Curves of
Crystalline Polymers

LUO Zhong-lin~
(School of Materials Science and Engineering , Changzhou University , Changzhou 213164, China)

Abstract ; Different from the apparent “three states” and “two transitions” in the modulus-temperature curve of
amorphous polymers, the macroscopic performance of the modulus-temperature curve of crystalline polymers is
more complicated. Though it is discussed in some polymer physics textbooks and exercises, there is a lack of
clear rules and image descriptions. In this paper, the modulus-temperature curve of crystalline polymer is ana-
lyzed, in order to solve students” problems and achieve better teaching effect.
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Figure 1 The deformation-temperature curves of linear
crystalline and amorphous polymers described in the re-

vised edition of “Polymer Physics” edited by He M ],
Chen W X, and Dong X X
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Figure 2 Modulus-temperature curves and deformation-temperature curves of crystalline polymers used in text-
books (a) Modulus-temperature curves of lightly crystalline polymers: D is used in “Polymer Physics” edited by
Hua Y Q and Jin R G*', @ is used in “New Edited Structure and Properties of Polymers” edited by He P 8" ;
(b) Effect of crystallinity on modulus-temperature curves discussed in “Polymer Physics Study Notes and Exerci-
ses” edited by Zhang L H and Wang X M™; (¢) Influence of molecular weight on modulus-temperature curves of
slightly crystalline polymers shown in “Polymer Physics” edited by Guo M L and Zhao D L' ; (d) Influence of
molecular weight on deformation-temperature curves of highly crystalline polymers shown in “Fundamentals of

Polymer Chemistry and Physics” edited by Wei W J, Yu Q and Cui Y H™
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Figure 3 Effect of crystallinity on mechanical states and transitions of polymers (T, >T():(a) modulus-temperature

curves and (b) deformation-temperature curves (1 is amorphous sample, 2, 3, 4 are crystalline samples)
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Figure 4 Effect of crystallinity on mechanical states and transitions of polymers (T, <T;):(a) modulus-temperature

curves and (b) deformation-temperature curves (1 is amorphous sample, 2, 3, 4 are crystalline samples)
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Figure 5 Effect of molecular weight on modulus-temperature curves of crystalline polymers: (a) slightly crystalline pol-

ymers and (b) highly crystalline polymers (1 is amorphous sample, 2. 3, 4 are crystalline samples)
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