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Effect of excess PbO on preparation textured 0.675PMN-0.325PT
ceramics by TGG method

WEN Jia, ZHOU Ke-chao, LI Zhi-you, ZHANG Xiao-yong

(State Key laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: Textured 0.675PMN-0.325PT polycrystalline ceramics with certain orientation degree were prepared using
mixed oxide powders 0.675SPMN-0.325PT as matrix and <001> tabular SrTiO; as templates at relative low temperatures
by templated grain growth technique. The effects of self-growth of matrix grains during sintering process, epitaxial
growth of templates and excess PbO on texture formation were also studied. The results show that the increase of excess
PbO can accelerate the dissolution-precipitation process of the matrix, and then improve the matrix grains growth.
Meanwhile, the increase of liquid content also can promote both epitaxial growth of template and formation of textures.
The sintering temperatures when reactive material used as matrix are much lower than those when PMNT used as matrix.
Holding at 1 000  for 2 h, the textured PMN-PT ceramic with orientation degree of 40% are obtained after adding 3%

excess PbO.
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1 8% SrTiO;
Fig.1 Fracture morphologies of degreased sample with 8% SrTiO; templates

2 1% 3% PbO 900 1000 2h SEM
Fig.2 SEM images of samples holding at 900 and 1 000  for 2 h with 1% and 3% excess PbO: (a) 1% PbO, 900 ; (b) 3% PbO,
900 ;(c) 1% PbO, 1000 ; (d) 3% PbO, 1 000

14 14
(a) (b) ]
12f . 12F
£ £
g 10f Z 10t
= _ o = *— 800C
i, I 3
g "— 1000°C .g =— 1000°C
D 6 s 6
W o
) 20
5 4 t 5 4f .
= >
< <
2F 2+ A .
1 L hd * o w—-—""-'-—.—__ .
0 1 1 L 1 0 L 1 L I
1 2 3 4 5 6 1 2 3 4 5 6
Time/h Time/h
3 PbO

Fig.3 Relationships between grain growth of matrix and temperature and holding time with different contents of excess PbO: (a)
1% PbO; (b) 3% PbO



18 7 PbO TGG 0.675PMN-0.325PT 1295
3
PbO
PbO
5 1%(a)  3%(b)PbO 900 1 h
SEM
4 1 000 PbO 1% 3% . . . .
Fig.5 SEM images of samples holding at 900  for 1 h with
lgr—lgz lgr gt excess 1%(a) and 3%(b) PbO
1/3 1% 3% PbO
[20] LAY 6 PbO
6 PbO
13 1% 3% 800
1.2} *— 3%Fb0 900 1h
°— 1% PbO
PbO
1.1
g
<0 1 000 1h PbO 1%
=0 38 um
0.97 4h 58um  PbO 3%
08 l1h 4h
43 yum 70 um PbO 1%
07002 04 06 08 10 1000 PbO
lg(#/h)
4 1000 PbO 1% 3% lgr—Ig¢ -
Fig.4 1gr—Ilgt curves of matrix with excess 1% and 3% PbO
at 1 000
2.2 PbO SrTiO;
5 1% 3% PbO 900
2h SEM 5 900 lh

PbO



1296 2008 7

PMNT

(110)

(100) (111)200),, . (211 (220) (310)
of O I I W W W
® JM
O . . . .

80 ®) (c)

Average grain distance/um

10 20 30 40 50 60 70

=
% 60 «— 800°C 20/C°)
§ A 7 1000 2h  XRD
_'; a0t Fig.7 XRD patterns of different samples holding at 1 000
?n for 2 h: (a) Without orientation degree; (b) With 1% excess
flé“ PbO; (c) With 3% excess PbO
2 20f
<
8 PbO 1 000
0 > 3 4 5 6 2h 8 1 000 2h
Time/h 1%PbO
6 PbO
3%PbO
Fig.6 Relationships between grain growth of template and
temperature and holding time with different excess PbO: (a)
1% PbO; (b) 3% PbO XRD
PMNT -
2.3 PbO
7 PbO
1 000 2h XRD 7 PbO
1% (hkl) (h00)
PbO 3% (h00)
(hkl)
(1) 8 PbO 1%
PbO 1% 10%
PbO 3%
40% PbO
PMNT PbO 3%
[14] 70%

PMNT -



PbO TGG

0.675PMN-0.325PT 1297

1% 3%

8 PbO 1 000 2h
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