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Fig.1 Glass transition temperature of polycaprolactone
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Fig.2 Relation between the diffraction angle of crystal plane(110) (A) and the unit cell volume and the temperature

in the progresses of heating and cooling( B)
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Fig.3  Evolution of the scattering intensity distribution
after Lorentz correction as a function of temperature in

the progress of cooling
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Fig.4 Relation between long period (A)/invariant Q( B) and temperature in the progresses of heating and cooling
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Microstructural Evolution of Polycaprolactone
in the Process of @ and 8 Relaxations

LI Xuke®", WANG Qiao*, JIANG Zhiyong", MEN Yongfeng*®
(“State Key Laboratory of Polymer Physics and Chemistry ,Changchun Institute
of Applied Chemistry ,Chinese Academy of Sciences , Changchun 130022 , China ;
" Graduate University of Chinese Academy of Sciences , Beijing 100049 , China)

Abstract The volume of unit cell, the scattering invariant (), and the crystalline lamellar long period of
polycaprolactone in the processes of cooling and heating covering o and 8 relaxation were studied using X-ray
small angle scattering and wide angle diffraction. Experimental results indicate that the behavior of crystalline
and amorphous regions is interlinked in the whole process. It was found that the variation of the unit cell
volume is reversible. An abrupt variation of the unit cell volume at —90 °C was caused by the freeze or
activation of the B relaxation of tie molecules, and thus the change of expansion coefficient of the unit cell
volume. The variations of scattering invariant () with temperature are also reversible but having a transition
point due to « relaxation. Because of the occurrence of insertion crystallization mode in the amorphous regions
in the process of cooling, the temperature required to melt the crystals becomes higher with respect to the
crystallization temperature. Therefore, the long period is not fully reversible in the processes of cooling and
heating.

Keywords polycaprolactone, expansion of unit cell volume, long spacing, small angle X-ray scattering,

invariant Q



