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Fig. 3 DMTA curves of semicrystalline PET with a X7 of ca .
17% (obtained by isothermal crystallization at 120°C for 7.0
min)

Physically aged at 68°C for O(unaged) (a), 0.375 (b) and
384 h (c)
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Fig. 4 DSC traces of semicrystalline PET with a X7 of ca.
17% (obtained by isothermal crystallization at 120°C for 7.0
min)
Physically aged at 63 (a}, 73 (b) and 78 (c) for differem
physical aging time indicated beside each curve
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Fig. 6 DSC traces of semicrystalline PET with a X7 of
ca. 17% {obtained by isothermal crystallization at 220
for 9.0 min}

Physically aged at 68°C for differemt physical aging time
indicated beside each curve
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Fig. 7 DSC traces of semicrystalline PET { obtained by
isothermal crystallization at 120 or 220°C for different time
(t.) indicated beside each curve)

Physically aged at 68°C for 24 h
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CONSTRAINED AMORPHOUS PHASE IN SEMICRYSTALLINE
POLY{ETHYLENE TEREPHTHALATE)

DONG Wei' , ZHAO Jun®, LI Chaoxu’, GUO Meili', ZHAO Delu’, FAN Qingrong’
(" College of Materials Science and Engineering ,
Betjing University of Aeronautics and Astronauics , Bejjing  100083)
(* State Key Laboratory of Polymer Physics & Chemistry, Center for Molecular Science ,
Institute of Chemistry , Chinese Academy of Sciences, Beijing  100080)

Abstract When the degree of crystallinity ( X7 ) of semicrystalline poly(ethylene terephthalate) {PET) was within
a definite range,there were dual endothermic peaks appearing in the glass transition region of differential scanning
calorimetry (DSC) traces of physically aged samples. By comparing the dual endothermic peaks with the single
endothermic peak of physically aged whoily amorphous samples and semicrystalline samples with a fairly high X7,
respectively, it can be concluded that there were dual amorphous regions with quite different characteristics in the
semicrystalline samples : the free amorphous region and the constrained amorphous region. The dual tand loss peaks
in dynamic mechanical thermal analysis { DMTA) curves also confirmed the existence of the dual amorphous regions.
The dual amorphous regions were found to be produced due to the different constraints that the crystallites exerted on
the amorphous phase . For the semicrystalline sample crystallized from glassy state, both the lower and the upper limit
of the X increased with increasing crystallization temperature ( T, ). With the proceeding of physical aging, some of
the free amorphous regions became constrained amorphous regions, while the gross amount of the amorphous phase
kept almost unchanged . The struik’ s model of “extended glass transition” was proved to be the most successful
model for our experimental results.

Key words Poly( ethylene terephthalate ), Amorphous phase, Crystallites, Constraint, Physical aging, Differential

scanning calorimetry



