$15% B2 I N S R N 4 Vol. 15, No. 2
2000 £ 4 A Journal of Inorganic Materials Apr., 2000

X 4RSS CN31-1363(2000)02-0281-06

mGE4E PZN-PZT M & Y R AR T 5T

TwE, B F, #RE, KEHE, FEHE, BAHE, BR%H
(TEMAYR LE£BE MM BRFRERE, L& 200050)

B E: EZEEES4MTHERSY, YEAERBEM Ag/Pd AR IEEE, A3
iR 1100~1140°C {E BB M A PZN-PZ-PT ZERBEEHBEE#TTHR, 2540, #A
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B 560x1072C/N, I3 M 2180 0% 2900.
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B8 PZT B 1 b B Bl o A e 45 18 4 1200~1300°C. H FH245 0T PbO R HE X, B
BYEREMELAE T, P PbO MRS IFEEREG R, £EFARME, FHEXIEER
FENANECSMESESEG HdTHERLERER, HERETHASRER, KK
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RERZEENIENES: B RUERNEES, A/ N YORGEAERNETE, A
FMTRETE. MAA sol-gel FEMEHNSUHFHEARKSE. £, FigaHEBTE
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RBELABE. B= ABREGEF. —MEGIBRY, AREERFALT, HERERER
ZEENREN, FHROUBRBOEACEERSE BRETBERR REHBREELEERE.
Palmour®! it # I FHEE F, FEE/LERRZHHKE (RCS) AR KEKEEREMNE
By. B, RERY. B, HeRkFEZERL B ReHRFEPZT . PMN-PZT . PNN-PZT
EaMERBEEEHRTRBEFAEXWRE. B8 2BOLs — yBiO15 — 2CAO(H
T4+y+2=1025<z<0350.20 <y <0.30,0.40 < z <0.50) LB} A PZT S E &
B, HEZRESIIRARE ERfifadafeans.

UERERTENARRZL, MEADHIMAEHEIIANEZAR, BEEERE. RCS
TERNTELTHMWRSE PINPZPTEHEREEAFREMEEMNABREY BBAZH
NA. HE BT AL, HXPIN-PZPT EBEHBERKRBRELEHLRER KA LME. HHES
BAAVTEFANERE TZAFREERBERSEREMEN ? 2 LR ES R HE LM

iR B 3. 1999-04-15, WeBIESEHEN: 1999-06-01

X&MB: EHTHHEERRBES (991C14015)
e AT, 5H 1964 £4, FEHRE




282 A1 R S I ¢ 15 %

HAMMEEHBRETLY, (£ PIN-PZ-PT KM REREGEERED 1140°C LITF, ERIEEMF
A RS F A ERER R A L2 Bl PZN-PZ-PT E Mg A Ag/Pd(70/30) Mt 3ty Hiry.

2 xig

SR HB A ERA (1 -2 -y)Pb(Zn;/3Nby/3)03 — zPbZrOs; — yPbTiO3(0 < < 0.4,0 <
y<04), BETEHEKEE, SREBRSSE, £80°CHKE2h, BLRAE., &H., TE
BAE, HA lmmx¢13mm B f, HREEE ALO; MR PEH L. BB TE 650°C .
Ak % 4 % 3500V/mm, 100°C & M #4244 20min.

BT T Y das B3 PR % BT B 89 Berlincourt {8, /e ZEM A B
B EABEAFNE, WERESN 1kHz, kb, B33t - RILR A EBE. FHEH Archimdes 775
WA, B EL e A Sawyer-Tower KB X — Y id R WE. BrEEHRFAA Electron
Probe Microscopy(EPMA-8705QH;) 43 #r i %. B T8t B JEM-200CX & & T BB ST
X
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3.1 RERENBLHK

B 14 1130°C B 42 45H PZN-PZT B & MR B RIX R, NEFTTLUEH,
WAL B E] <1h , SEEMIMMAHR, SHFBEBE >1h, FEEMBES, REB 5h, BEIX
7.9g/cm® , A ERIRE EH 98%.
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Fig. 1 Relationship of sintering density with

A 2 1130°C {#if 5h B 5 X-ray 74t HE
Fig. 2 X-ray pattern of PZN-PZT sample

. . ) sintered at 1130°C for 5h
soaking time for PZN-PZT ceramics fired at

1130°C

A 2 9 1130°C a5y PZN-PZT KM B A Xoray T 5, mEPAILLE N, 1130°C
Pe4E ) PZN-PZT B A 458K 9 40, @W% PIN —XKBBREKBEN — MR E WA S REL
ENBRPEELAREAM, WESOHOEANEBRSEEEARRGER, HEE
LR PRRAKEAEM, JRHEE PIN-PZT K g EACH + PbTiO; & BE R, BN PbTiO;
RIBESKTHENER ©.
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PR HRRAETRI, SRS, 3hdW, BRRETHEKR, shlk, RN
(b AA. P 3(a) 7 1130°C . 1h BESGMTE G B T4, HERR T <lpm, BFEH
SRR, R RENEET RS REATMNSEENNTRENSSS. A4REE
A (8] 44 im B 3h L BBt 3T RGREAC K (L9 0 2~3um) WP b SRR, B R E8T
KAETE, RRARRETFRMESE DT RFEGERD.
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Fig. 3 SEI micrographs of fracture of PZN-PZT samples sintered at 1130°C
(a) 1h, (b) 3h, (c) 5h, (d) 7h, (e) 10h

B 4 % 1130°C {RiR 0.5~5h HRE TR E - BEXRE. AFTLUEL, RBHEN
0.5h KM, BERMENMEN R E/D FENERERTRERE, HERBHBEAER,
REKK, HEGENEK RYERRERE/D, EE8S, RESh OFG, oo
RS, XF R (7] #OE RS REL.

B 5 2 1130°C {R {8 0.5~10h # f1 (] das HAMRBA EXFE, EAPRBR, L4REN M
<3h, Hds HINEHR, RE3h UL, dy EBTHRM. BH6 K 1130°C {RiR 0.5 # 3h 7
MEWELR AdErR FREMFEERK, WRBAEREP WK, W E BEHR/D.
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BIERE RO R UL LR L4 £ R 1130°C {#18 5h H B ERE R E. W 1140°C 4R 3h &9
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Fig. 4 Variation of dielectric constant with
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Fig. 5 Variation of d33 with soaking time

temperature for PZN-PZT samples sintered at

1130°C
%1 PZIN-PZT lENERRE
Table 1 Properties of PZN-PZT samples

;2 /g~c/:'n—3 e /xlO'd’s;C-N'l /Zii £33/
1100 (3h) 7.81 0.57 477 27 2569
1130 (0.5h) 7.61 0.48 400 28 2180
1130 (1h) 7.81 0.54 448 27 2455
1130 (3h) 7.84 0.60 522 27 2720
1130 (5h) 7.89 0.61 560 24 2971
1130 (7h) 7.86 0.61 559 22 2739
1130 (10h) 7.80 0.58 560 22 2804

1140 (3h) 7.86 0.60 550 25 2856
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PIN-PZT M ZFFAREERRIB AN Peih, BRI FERSEIB P AWM E:, BT
HLBgRaT &M, 1130°C fR# 1, Sh B PEFELLROWH, mAE 7 xR, EDS
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Fig. 6 Hysteresis loop of PZN-PZT samples # TEM B -7 4 M

sintered at 1130°C Fig. 7 TEM image of liquid phase existed in
PZN-PZT ceramics and its electron diffraction
pattern
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Piezoelectric Properties of PZN-PZT Ceramics Sintered at Middle

Temperatures

JIANG Xiang-Ping, LIAO Jun, WEI Xiao-Yong, ZHANG Wang-Zhong, LI Cuo-Rong,
CHEN Da-Ren, YIN Qing-Rui

(Laboratory of Functional Inorganic Materials, Shanghai Institute of Ceramics, Chinese Academy of Sci-

ences, Shanghai 200050, China)

Abstract: In order to realize the co-sintering with Ag/Pd electrodes in multilayer devices, PZN-
PZT piezoelectric ceramics were prepared by a conventional technique in the sintering temperature
range from 1100°C to 1140°C and their piezoelectric and dielectric properties were carefully studied.
The results show that soaking time is the most important factor concerning with piezoelectric and
dielectric properties, dss increases from 420x10712C/N to 560x10~2C/N and €33 increases from

2100 to 2900 with the increase of soaking time.
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