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& , , NaOH

tand XRD 1100 , pH . N, ,
1150 (Zry.6SNg.5) TIO,, , ,

(1 MHz): e= 38, tand = 200MPa ,

104, p,= 102 cm, 7= 0+ 30% 1300 ,
10°¢ [11] ZST 200 ,
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Sol- Gel &= 30- 45,
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1
Tab.1 Properties of microwave dielectric ceramic materials with glass additives home and abroad
Glass material Amount (wt.%) Sintering & tand T p
temperature/
SiO, 5.0 1200 19 24300
B,O; 2.0 1260 38.1 6100 -3
ZnO- BaO- SiO,- LiO,- CuO 10 1050 26.0 1000 0.5 4.2
BaO- B,O:- SiO,- Li,O- CuO 10 1050 30.0 30500 -1.8 4.7
BaO- SiO,- TiO,- CuO* 10 1050 18.2 4500 7 3.2
ZnO- SiO, B,Os- Al,Os- CaO 20- 30 920 22-27 | 4100-4900 | -2.4-129.2
G2* 2.0 1320 38.5 5200 4.87
* 1% ZnO
3.2.1 , ZST
(Zr,Sn)TiO, , 1998
Takada 1)
1200 70%, &, 20 Bi,O; CuO V,0s
(0] 1 Sh,Os ,
[20-24] , ZST
(28] ,  BiOs ,
, ZST , ZST
( 10- 20%) Bi,O;, ZST
1260
[25] ZnO- B,0s- SiO, BaO- B,0s- SiO, ; 2%( ) ,ZST
PbO- B,Os- SiO, Bi,Ti,O; ,
Tq 720 £=38.5, Q >6000(7GHz), 7
, -10 +10(1x 10% )
T : ZnO- B,05- SiO, Huang @ CuO ZST
Zn* ; PbO- B,O5- SIO;
Pb* , CuO- Cu,0-TiO,
ZnO (1 wt.%) CuO (1 wt.%) ,1220
) 96.5%,
, , Qi(7 GHz)= 50000 ZST
(9 CuO , &
3.2.2 38,7t 3x 109
[28] Sh,0s ZrO, SnO,- TiO,

ZST

ZST
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Sb,0s . Sh0s ( ) , ,
( 0-0.5%), Sb>  Ti* :
; ) , La,0,/Ba0 La,0,/BaO 0.5
0.5% 20wt% ,ZST
,Q 0.5% Sh,0s, 1150 T ¢ +1.3 +18.3x 10°%
6h , 6GHz Q , 1.0 wt.%
e Qr T 38.46, 44500GHz, 20.0ppm/ La,04/Ba0 ,
Huang ™ V05 ZST 1.0 wt.% La,0s/BaO , ZST
ZnO (L wt%) V.05 1350 ,4h € ,=38; 1 {=+b5.
( 2wt.%) ZST 6x 10% ;Q=11575(1.8 GHz)
Zn0  V,04 ,
ZST 1300 95%, 3.0wt% ZST :
V,0s , g (1): (TigeZro1Snes)Oss, TiO,
, 1300 Tt , (2) LayTiO;  34at.%  Ba; (3)
. V.05 Q ZST Ba,TiO, 22at% Zr 2.8at.% Sn
1 wt.% V,0s 1300 37.3, ZST- BNT (361
Q:(7 GHz) 51500, ¢ - /2.1 ppm/ 1200- 1260
V052 WO, B Nb,OsE! NiOF , BaO Nd,0; 4TiO,
ZST BaO Nd,0; 5TiO, Nd,Ti,0; (ZresSn,,)TiO,
) ‘
; ZST
; ZST
BaCuO,- CuO 926 BaCuO,+Cu0O Zn0O- Mo0O; ", La,05- ZnO B BaO- WO,
( BCC), ZST : MnO- WO,
[33] BBC ZST 323
, BBC 2.5-5wt.% 1984 K.Wakino  K.Minal#! Fe Ni
,ZST 1000 , (Zn, Sn)TiO, , Fe**
ZST 300- 400 , : , Ni
BBC , Fe* ,
, Q Sreemoolanadhan 1997 H;
,ZST BCC (Zn,Sn )TiO, ,H; (ZrosSNo2)
ZrO,, Sn0O,, CuO0  BaTigOy (Tiy,HF)O, , H; , &
BBC
, , BBC 3.3 ZST
, BBC 25-5wt.% ,ZST
35-38, Q; (7 GHz)  2800- 5000
Zhang B+% ,  La0s BaO , ZresSny, TiO,
, ZST (=38, r= 0x 10% , tand = 1x 10%,
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MIM  MIS Cheng® , Si
(ZrosSne,) TiO, , La Ni 2 ,
350 , 650 Tig7Sigsla g10NigeeZl 91SN0esO1s
; (111) )
ZST 3.5 ZST
100 kHz 36.5 0.0062, , ;
80.6x 10% ( 25-125 ), , )
107Alcm ZST ,
Viticoli ¥ PUTIO,/SIO, )
(100)Si ZreeSng, TiO, , ,
: J= 4.5 J/lcm?, el (Zro7Sngs)TiO,
Ts= 550-600 5x 102 mbar, ,
ZST , . e=10.9731- 1.4559 x+9.9154 x,+1.9776
2 X3~ 3. 3160X5- 0.2286X5- 200 . 1697 X4~ 161.9102Xs,+
3.4 375.1160x,xs; Ig(tand) = - 38.5876- 0.6452x,+0.1235X;
+31 2221x,+30.3861x5+0.1100X»+0.2077X - 0.006Xa,-
David 27.4317X, Xs
2 ZST , ,
Tab.2 ZST membrane prepared by pulsed laser [46]
deposition (Zr0:SNo:) TiO,
Ts( ) €, tand ’ 3
550 51+ 1 1.7x 102 MRE
600 38+ 1 5.5x 103
Houivet (Zr,Sn)Tio, 1370 20h (Zr07Sne) TIO, :
(Zr,Sn)TiO, , e 37.1,Q;
41500 GHz
: : 4
Qs 1250
, Qs 50000GHz, 25% (Zr, Sn)TiO, & Q ,
4] ,
1250 ) , ,
, , C Ku

-4, ZsT X-

[49]
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RESEARCH DEVELOPMENT OF PREPARATION TECHNOLOGY
AND APPLICATION OF (Zr,Sn,)TiO4ZST) MICROWAVE
DIELECTRIC CERAMICS

Gao Pengzhao! Liyuping® Qiu Yuting* Chen Gongtian?
(1 College of Materials Science and Engineering, Hunan University, Changsha 410082)
(2 Department of microwave ceramic of Gosswell Group Hunan Chenzhou, 423025)

Abstract
In this paper, the properties, microstructure of (Zr,.,Sn,)TiO4(ZST) microwave dielectric ceramics were introduced. The

recent preparation technology and application, including powder preparation, low temperature firing, post treatment and

properties prediction, of the ceramics recent were summarized. And also, the research and application trends of the

ceramics are also indicated.

Keywords microwave dielectric ceramics, preparation technology, research and application trends
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