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Dynamic Viscoelasticity of Poly (butylene terephthalate)
during Isothermal Crystallization

Wataru Kivosurra ¥, Hisahiko Kastiara ™,

Kenji Urayama ™™

and Toshikazu Takicawa ™"

The dynamic viscoelastic behavior during isothermal crystallization of poly (butylene terephthalate) (PBT) has
been investigated as a function of crystallization temperature (7). The enthalpy of crystal formation during the
isothermal crystallization is also examined by differential scanning calorimetry (DSC). The equilibrium degree of
crystallization in the long time limit is about 30%, almost independently of 7%. Correspondingly, the viscoelastic parameters at
the equilibrium of crystallization are also independent of 7¢. The crystallization rate decreases with increasing T, and the T
dependence is well approximated by the Arrhenius type equation. The effect of crystallization on the viscoelasticity is con-
siderably small in the initial stage of crystallization whereas it becomes pronounced in the later stage.
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Fig. 1 Storage shear modulus (G’) and loss shear
modulus (G”) during the isothermal crystallization
at different crystallization temperatures (7¢). The
area indicated by broken lines corresponds to the
time region where the temperature changes from
250°C to T.
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Fig. 2 DSC curves during the isothermal crystallization at
different crystallization temperatures (7¢). The
area indicated by broken lines corresponds to the

time region where the temperature varies from
250°C to Te.

Table 1 Enthalpy of fusion and degree of crystallinity

T./°C AH_/Jg. X e
194 375 0.258
197 315 0.258
201 37.6 0.259
205 417 0.328
208 51.5 0.354
211 442 0.304
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Fig. 3 Time dependence of xG. Numerals in the figure
indicate 7.
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Fig. 4 Time dependence of xy. Numerals in the figure
indicate 7.
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Fig. 5 Arrhenius plots of #1/2 obtained from x¢ and xy.
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