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Abstrace— Since the kinetics of crystallization of semicrystalline polymers is mainly influenced by material parameters and pro-
cessing conditions, micro-structure and properties of the final product can be changed remarkably. To obtain the excellent properties
of the final product, not only the effects of thermal history on the crystallization behavior but also the effects of shear history must be
defined. In this study, the shear-induced crystallization behavior of PBT were investigated by measuring the change of shear stress
with parallel plate theometer for different conditions of temperature below the melting point, shearing time and shear rate. The cry-
stallization kinetics and degree of crystallinity for the sample quenched in the middle of rheological experiments were studied. We de-
monstrated many facets of the combined effects of shear stress and temperatures below the melting point on the crystallization kinetics
of a semicrystalline polymer. When a constant shear rate was added to the molten polymer, we found that the shear stress increased
with time due to the formation of crystal at a given temperature. The isothermal crystallization data from DSC experiments were ap-
plied to JMA (Johnson-Mehl-Avrami) analysis, and we obtained the parameters of JMA equation such as rate constant, JMA index
and half-time. Also the half time of shear-induced polymer was expressed as a function of applied stress and crystallization tem-
perature by using Hoffman-Lauritzen theory and compared with DSC results. From these results, we found that JMA index decreased,
and the rate constant increased with the increase of the induced shear stress. And the half-time was linearly dependent on induced
shear stress, regardless of the conditions of the rheo-kinetic experiment.

Keywords: Shear-Induced Crystallization, Rheo-kinetic Analysis, IMA Equation, Hoffman-Lauritzen Theory, Time-Temperature-Tran-
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Fig. 1. Typical isothermal crystallization peak of PBT.
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C;  : Constant of the Folding Effect of the Polymer Chain
f : Correction factor
G : Growth Rate of Polymer Crystal
h : Latent Heat of Fusion
X : Relative Crystallinity
k : Isothermal Crystallization Rate Constant
M : Measured Torque of Rheometer
m : Isothermal JMA Index
R : Gas Constant (=8.314 J/mol K)

R, : Radius of the Diffusion controlled
R, : Radius of the Interface controlled

T,  : Glass Transition Temperature

T.  : Equilibrium melting Temperature

t,,  : Half-time for Crystallization Kinetics
U*  : Activation energy for Polymer Segment Jump Rate
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