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Fig. 1 DSC cooling traces for P{ VDF-T:FE)70-30 and their PZT-filled composites with various ceramic volume fraction ¢
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Fig. 2 Avrami plots of relative crystallinity X, for 35 vol% PZT/
P{VDF-TtFE ) 70/30 composites crystallized at various cooling rates
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Fig. 3 Cooling rate versus ecrystallization temperature for

P(VDF-TrFE)70/30 and their PZT-filled composites
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Tabie 1
constant 1, of P{ VDF-T(FE) 7030 and their PZT-filled composites at

Avrami parameter r, corrected rate constant Z, and time

various cooling rates

Avrami Cooling rate (K/min}
Sample
pammeter 1 5 ]0 20
n 3.2 3.3 3.5 3.7
P(VDF-T:FE)
z, 0.0615 1.09 1.24 1.1
70,30
t12(min) 2.14 0.872 0.847 0.860
n 3.4 3.2 3.6 3.6
25 vol % PZT
) z. 0.0223 1.06 1.20 1.1%9
composite
t,2(min) 2.75 0.876 0.859 0.861
n 2.9 3.1 3.4 3.5
35 vol % PZT
. Z, 0.0577 1.09 1.23 1.2l
composite
t,2(min) 2.36 0.864 0.845 0.853
n 3.1 3.2 3.4 3.6
45 vol% PZT
Z, 0.0406 1.09 1.23 1.21
composite

¢,,(min) 2.50 0.868 0.845 0.857
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Fig. 4 Normalized melt-crystallization enthalpy change and the
ratio of Curie transition enthalpy change to crystallization enthalpy
change of PZT/P{ VDF-TrFE)70/30 as a function of PZT volume
fraction at various cooling rates
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Fig. 5 Cooling rate versus phase transition temperature for P
{VDF-TIFE)70/30 and their PZT-filled compasites
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Fig. 6 The content of HT-10-CL peak area and HT-10-LT peak

area in the whole Curie Transition area
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THE NON-ISOTHERMAL CRYSTALLIZATION AND CURIE TRANSITION
BEHAVIOR OF PZT/P( VDF-TRFE)70/30 0-3 COMPOSITES

ZENG Rong"?, KWOK Kinwing' , PLOSS Bernd' , CHAN Helen L.w.?,
CHOY Chungloong' , ZENG Hanmin *
(! Department of Applied Physics and Maserials Research Centre , The Hong Kong Polytechnic University, Kowioon , Hong Kong)
(* Maserials Science Instifute of Zhongshan University , Guangzhou S10275)

Abstract The non-isothermal crystallization and Curie transition behavior of composites consisting of lead zirconate
titanate ( PZT) particles embedded in a vinylidene fluoride-triflurcethylene (P(VDF-TrFE)70/30) copolymer matrix
were investigated using differential scanning calonmetry. The crystallization temperature, crystallization rate and
crystallinity of the copolymer matrix was not affected sigm'ficantly by the inclusion of the PZT particles, while the
overall Curie transition enthalpy decreased with increasing the PZT content. The relative amount of enthalpy
corresponding to the transition from the paraelectric high-temperature (HT) phase to the ferroelectric cooled (CL)
phase also decreased with increasing the PZT content . This suggested that PZT particles might restrain the formation
of gauche conformational defects in ferroelectric crystals and make ferroelectric crystals more perfect.

Key words VDF/TrFE copolymer, PZT ceramic particle, Non-isothermal crystallization, Curie transition, LT
phase, CL phase



