B13% &5 Y ¥t ook W % 2 s Vol.13 No.5
1999 4 10 B CHINESE JOURNAL OF MATERIALS RESEARCH October 1999

B AN PMN-PT RE&EEFERERIR 0 "

R B &
(FEIERE)

W B HRTEBAN (1-z)PMN—zPT(2=0~0.34) MM bl EBIERER, 57T I
gRRy, £ PT SBRMEN, BAEAREEMERS PT SR%H, SDERRMER, BAME
NEBBERRRE, THERRRERE MR¥EEBERSE. BAE, MEFEETED, ERRAK
dsa t 367pC/N ##&3] 537pC/N, A #% Km B 18000 #5525 27000.

X@iE BALE PMN-PT W& il EdKeE

SNHE TQ1I74

EFFECTS OF ANNEALING ON THE ELECTRICAL
PROPERTIES OF PMN-PT CERAMICS

XIA Feng** YAO Xi
(Electronic Materials Research Laboratory, Xi’an Jiaotong University, Xi’an 710049)

ABSTRACT Effects of thermal annealing on the dielectric and piezoelectric properties of PMN-
PT ceramics were studied and the mechanisms were discussed. An enhancement in the dielectric
and piezoelectric properties was observed in the thermally annealed specimens. The enhancement
in dielectric constants is small in compositions with low PT content. But in composition near the
morphotropic phase boundary with higher PT content, the increase in dielectric constant is large,
especially in the vicinity of Curie temperature. After annealing at 850 C for 4h, the diffusion factors
decreased, the piezoelectric coefficient d33 and the maximum dielectric constant Km increased from
367pC/N and 18000 to 537pC/N and 27000 respectively in (1—z)PMN—zPT ceramic system with
=0.33.
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Fig.3 Temperature dependence of dielectric constant K and dissipation factor tané for compo-
sition 0.70PMN-0.30PT reference to annealing. (a) K ~ t; (b) tand ~ ¢
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Fig.4 Temperature dependence of dielectric constant K and dissipation factor tané for compo-
sition 0.67PMN-0.33PT reference to annealing. (a) K ~ t; (b) tand ~ ¢
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Table 1 Dielectric parameters of PMN-PT ceramics reference to annealing

As-sintered Annealed
x §/ ¢C Km §/ T Km
0.05 43.3 16440 42.0 18100
0.20 373 16580 36.0 19160
0.30 30.9 17540 27.4 26110
0.33 25.0 18300 22.7 26950
0.34 23.2 16600 21.0 25600
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Table 2 Piezoelectric properties of PMN-PT ceramics

z 0.20 0.30 0.32 0.33 0.34
d33/pC-N—1! 209 241 289 367 307
kp/% 34 . 38 41 46 40

Qm 63 110 109 108 100
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Table 3 Piezoelectric properties of PMN-PT ceramics after thermal annealing

T 020 0.30 0.32 0.33 0.34
d33/pC-N—1! 306 376 530 537 525
ko /% 44.1 48.1 57.1 57.5 54.6
k31/% 25.4 27.0 34.2 34.5 32.8
d3; /pC-N—1 -122 -151 —218 —231 —-218
3 4% e

7E PT SRR, BAEMBRKEHMARSE, PT FEBEERBMATE, MEEHEAER
Kigw. ERBEEREMIE, /BEEEBERE. BAANTFREMXAZMRAsET, 3
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