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Enthalpy Relaxation of Engineering Plastics
Hirohisa Yoshida

The enthalpy relaxation process was analyzed for the engineering plastics, such as poly
(ether sulfone), poly (ether imide), polysulfone and poly (ethylene terephthalate). In order
to compare the rate of enthalpy relaxation, the enthalpy relaxation time at half of initial
excess enthalpy (71) was evaluated at each annealing temperature (Ty). From the relation-
ship between log Ty, and Ty — Ty, the rate of enthalpy relaxation was estimated. It was
found that the rate of the engineering plastics was faster than that of polystyrene. The ether
bond of the main chain of these engineering plastics seems to rotate easily in the glassy state.
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Fig. ] Chemical structures of poly (ether imide)
(PEI), polysulfone (PSF), poly (ether
sulfone) (PES) and poly (ethylene tere-
phthalate) (PET).
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Fig. 2 Heat capacity changes of poly (ether
imide) (PEI), plysulfone (PSF) and
poly (ether sulfone) (PES).
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Fig. 3 Relationship between enthalpy relaxation
time (7) and excess enthalpy (AH;) of
poly (ether imide) at various annealing
temperatures.
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Fig. 4 Relationship between enthalpy relaxation
time at half of initial excess enthalpy
(715) and Ty-T, for poly (ether imide)
(PES), polysulfone (PSF), poly (ether
sulfone (PES), poly (ethylene terephtha-
late) (PET) and polystyrene (PS).
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Fig. 5 Arrhenius plots of enthalpy relaxation
times for poly (ether imide) (PEID),
polysuifone (PSF) and poly (ether sul-
fone) (PES).
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