B274 3 P/ Vol. 27 No. 3
20124E3 A Journal of Inorganic Materials Mar., 2012

X EHS: 1000-324X(2012)03-0271-06

DOI: 10.3724/SP.J.1077.2012.00271

Pb(Mny/3Sb2/3)0.0sZ1 047 Tio 403 [E B ERIRE TR E M R

REERG, xRS, AR, INER

(1. RAEIKF HHAFEE TRFR, RiE300384;2. REXF MAEL5 T£25%, RiE 300072)

W OE: R T MRS MnO, . MR W NbOs AP W ¥ Cr,05 X 8 5 85 4K IR &Y
Pb(Mn;3Sb2/3)0.05Z10.47Tio.4sO5(FHIFK PMSZTS) [ FiL W 48 IO AH AL 1kt S IR BE AR M R 5 ). R0 45 ORI 45 2 4Lk
75 900 C BRI E ™, #nT LA RIS ERD S0, BHAG #4522 257 (4K, VU5 AH S Syl o ) AR St 1) = 7 AW
Bo)). GiEHRETHA% PMSZTS Ji M & AL P Ak SO FE AR e eI 7 45 AR W S R e e 45
% (¥ i FE A e E S A, ML PR BE SR HE 1 PMSZTS+0.1wt% MnO, FIALIK, e33'/e=1560, d3=350pC/N, K,=0.63,
~25~80°C 1 fiv K3y Al dy) V- YJLE REA 04 72x10°%°C L —0.027%/°C Hl 0.100%/°C.

X B IR PMSZT B B2% ALk i RGE

HE S ES: TM282 SCEAARIRTD: A

Temperature Stability of the Pb(Mn3Sb,3)0.05Z10.47 Tl 4803 Piezoelectric Ceramics
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Abstract: The Effects of ragid additive of MnO,, soft additive of Nb,Os and double additive of Cr,O; on the
crystallographic phase and temperature stability of Pb(Mn;3Sby/3)0.05Z10.47T104303 (PMSZTS5) piezoelectric ceramic
were studied. The results show that the pure perovskitic structure is obtained after calcined at 900°C. With these
additives increasing, the amount of tetroganal phases decrease, and the morphotropic phase boundary(MPB) is
correspondingly shift to the rhombohedral phase. Considering the effects of ion doping on the electric properties
and temperature stability comprehensively, the PMSZTS ceramic doped with MnO, has more excellent temperature
stability than that doped with Nb,Os and Cr,0;. A well-situated property of relative dielectric constant 33 /€0 (1560),
piezoelectric constant ds; (350 pC/ N) and planar coupling factor K, (0.63) are obtained for the composition of
PMSZT5+ 0.1wt% MnO,. Accordingly, the average temperature coefficients of f;, K3, and ds;, the PMSZT ceramics
are 72x10°/°C, —0.027%/°C, 0.100%/°C at the temperature range of —25°C to 80°C.
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(1) PMSZT5+zwt%MnO(z=0, 0.1, 0.3, 0.5, 0.7);

(2) PMSZT5+zwt%Nb,05(z=0.02, 0.05, 0.1, 0.15, 0.2);

(3) PMSZT5+zwt% Cr,05(z=0, 0.2, 0.4, 0.6,0.8).
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Fig. 1 XRD patterns for PMSZTS5 powders doped with (a) MnO,, (b) Nb,Os and (c) Cr,04
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Table 1 Characteristics of PMSZT5 ceramics with differ-
ent MnO, contents

MiO, . -25-80°C

Wi p Om  e33/e TCf; TCK;  TCdy,
(10°%/°C)  (%/'C)  (%/C)

0  0.62 2400 1350 142 -0.086 0.118

0.1 0.63 1600 1563 72 -0.027  0.100

03 058 1420 1420 -83 0.146  0.470

0.5 050 1200 1200 278 0.139  0.471
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Table 2 Characteristics of PMSZT5 ceramics with differ-
ent Nb,Os contents
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Table 3 Characteristics of PMSZT5 ceramics with differ-
ent Cr,03 contents

Cr.0, . —25-80°C
W% o On 33/ TCf; TCK;,  TCds,
10°%°C)  (%/'C)  (%/C)
0  0.62 2400 1350 142 —0.086 0.118
02 057 1420 1329 22 -0.018 082
0.4 0557 1720 1370 53 -0.018  0.70
0.6 060 2300 1650 177 -0.062  0.36
08 053 1100 1280  -124  0.013  0.200
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