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B OE: REALAHRTHEENELZGET BSTO/MgaSiOq/MgO H-&HH, HATH A M4
BHA b 2T T RIS 44, 1HE T MgaSi04/MgO #2% BSTO/Mg2Si0q/MgO H-& k4l
LR E . 5 RE, SRTH B R BSTO B 55 EHH L, BSTO/Mg2Si04/MgO
HEME RN AER RN BERERE, WHEMEEHERMER, HEERFRENTIE
¥, 0 BSTO/39wt%Mg2Si0q/17wt%MgO R4t B H ¥ ec Hy ~80.21, 7£ 2kV/mm ) HRRE
M, HAEMEE ~12%, A EHFEH ~0.003.
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EKEREE 4N (Bay_, S, TiOs, ¥k BSTO) i kI A H LR e tiaE 12, il
HAS W RS aM, Ko, RamasBREReEd YEES BT Ba/Sr
W, RN EEHMEEREESETUARTENTEERNRE, XEARBTE2HIEER
+HBEEHNAME EEEXEFHRELEEN L.CSengupta Ml W. C. Drach & A £33
%t BSTO B /BB R S 4 1 R LB AT R DI, 76 1994 SE B HE4E i BSTO B A i
FER R AR AT R EE MG Ol eSSBS, B
3k BSTO s 6 H A R AT 5K B9 78 (tunability— i % $06E & S0 In B 3 6 3% w28 /) AR X
A Ak, 3), R R RO Y A o R ROR A R IRAR X R TR E R AV EE. B 20 4D 90 Rk
BEEBHSEEERANBTTHTRMELR, XE, BB, HE, HAMKRT NS
EEEFENEX TR IEE, BII1% BSTO dk T8 2ot U1, R I IE BSTO #f
BHAZTBAZHEBE LY R EAUMREER, Mo 3% AlLbOs . ZrO, . MgO i
BSTO 4 kK, EMNWEEBENEIEM ZEMAFIREME, mHEEMELDMmA
BHHK, MEMZEMEERIRAL THRAEYE, THREBHBTR. SHMBR%
MR R AE H, BSTO/MgOB! . BSTO/MgO/ %t 1 B4 MM EAEMR RN/ L,
11 Bag 6Sro 4Ti03/60wt%MgO 8/ H % K e (o) 4 89.35 B, 7E 2.63kV/mm B HFRET, H
A A tunability=11.09%, f1- B % ¥ e;0) & 116.86 Bf, 7£ 2kV/mm MERRET, EaEH
tunability=9.99%; Bag 555r0.45 TiO3/60wt %MgO/Laz O3 B /- HL # L €r0) K 79 BF, TE 2kV/mm
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ERRIEF, HBTEE tunability=7.85%. HXFAHE S HEERERARRNLEZL: (1) H
EEYMABRRN, EAEEREReEN, EiEETRER™E,; 2 BRERER
B, % E 1350~ 1450°C 2 J6] 10~12)) H pestiB R S b AN BN A . N T ek
ERFREZL, EEEET —ARBESWM AR, 2iA7E BSTO ZEFHBA—E I
6 IR A B ARLRE . K /v BB 308 MgO F1 MgoSiOy, VAASR 7 BSTO AR 7T, Rt {f
FHRHA St B B BOR A L ARRE () AR R R TE AR A B M-

2 R

LW BSTO H bR WA RN (3-y-2)Bag.eSro.4TiOs+yMgaSiOs+2Mg0, H i y =
0 ~39wt%; z = G ~20wt%, 12 39 BSTO/yMg,Si04/2MgO. 3% BaC03(99.75%) , SrCO3(98.39%) .
Ti02(99.08%) . Mg2Siz0s-5H20 (98.07%) 1 MgO(98.00%) kL, K Al {ESEH B T Fg K il
T 7. B 56 BageSro.4TiOs {22 1T B LLAL KL, M MEEREE 24h &, d 8 4, ¥ BHAE 1200°C T
Bike 2h, 733 BSTO ¥k ; SRS IR EA MR IT, & BSTO Mk 18 A RIF &) MgoSiz0s-5H, 0
I MgO, IR B BRBE 48h J5, Hikl. #TF, 0N 6wt% B9 PVA ¥k, 75 100MPa iy [E 7 T ¥4
KR AL ¢l6mmx2mm 5 fy, 7E 1250~ 1350°C Z [AlFe 45 2h. BE AL 5 Ay £F & 40 40 BB ) 1
0.4mm EFEME f, BEERGHRMBER, HFoasgili.

R X SHAATAHX (Rigaku RAX-10, Japan) Xt A4 BUEAT Y4, A K HEH EE
(FESEM, JSM-6700F, JEOL, Japan) #4T i it 3R H JE £ Fl R 47 4 47 s R A HP4284A ¥ % LCR
ARSI R R A A B e R B TRAE tand, PR B 20°C, MR B E K 100kHz;
TH2816 Ji 45l LCR 3 F AR 1500V WERBREHN AR ERERG THAEF
e,

BSTO #4k g vl A A TRt 57

Tunability = [g(0) = €(app)]/€(0) x 100%
A, ey M oegapp) 73504 TR B B 35 H1 5 AR B 635 B 5 4t e 8 5K

3 SRR

3.1 ®HEFH

B 1 5 BSTO/Mg2Si04/MgO & & 4188 XRD E . FLIEH, BSTO/MgeSiO4/MgO
HEEMmeHEFRS, BSTOEZRTELF Rk, LFIRES. EHER MgO # BSTO B &
e (E 1 (b)), MgO 5 BSTO Wi#3t7E, N L H Rk 4W, H MgO 5 BSTO & A
REME MR ; B2 MgO fl Mg,Sis05-5H,0 #y BSTO E & # % (H 1(c) F1 (d)),
Mg2Sis0s-5H,0 543 MgO kA% RV 4 B T MgeSiOs, Mg2SiOs HIE R R Rk 45,
BSTO , MgO , Mg,Si0, =AHiL7F.
3.2 BREHM

B 2 Jy BSTO s EH¥ G 8 K 8T8, B 3 24 BSTO & & 8B & 40 1 B8 B8 TR,
MBS TRTUMBIHRROAHES, MERTBIAERSA Y ETFFR
EZHHEER, MARSA. BN Ba, Sr, Ti ZFTEMWFEHETFEHE KT Mg #l Si i
PR, FrUUNE 3T B R, EREHMKXEA BSTO, 2K BEH Xk MgO 5
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Fig. 1 XRD patterns of BSTQ ceramic composites
(a) Bag.sSrg.4TiOa; (b) Bag.eSro.4Ti03/20wt%MgO;
(¢) Bag.eSrp.4TiO3/14wt% MgaSiO4/6wt%BMgO; (d)
Bag.6Sr0.4TiO3/25wt%MgaSi04 /11wt %MgO
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Fig. 2 Secondary electron image of

Bag.6Srp.4TiO3 ceramic

gt

B 3 BSTO HAMHMMERNETFE
Fig. 3 Backscattered electron image of BSTO ceramic composites
(a) Bao_eSro,4TiO3/20wt%MgO; (b) Bag.6Srp.4TiO3/14wt% Mg2SiO4/6wt%BMgO

3.3 FrefdaEE

H4 AR FEBRENBSTOEEMBERERRE TN BHE M e HEBRERY
m, S A B B e o) BERRAE, WRB R £00)=2063 FEIEF] £,(0)=80.21(BSTO/39wt%Mg,-
Si04/17Twt%MgO); Ffi & B Wi 0 IR 38 K, A+ 88 % 4K ec0) BHETREAR, Xt BSTO/39wt%Mg2Si04/
17wt%MgO H &+ 2kV/mm B E ARG, /BN ~80.21 fEF ~70.60. B 5 N A
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3B 8 # BSTO/Mg.Si0s/MgO & MBEERME TN BiRfE. L EBHKWBSTO X
BRI RSB HRM BSTO WA B BEA T, EEEBNENHEM, MEREEHFFA
B MR BB R EAE (LR K. MgeSiO, F1 MgO # R K HLHE . 1K A8 ey A8t

KR MgO . Mg,SiO, M8 453 BSTO #1864 /i B W SR 8 MgO . Mg,SiO,
HB#4& S5 BSTO ME# /B HFE TR, TRE Mg.SiOs BB EER PSR
BN, T Ar B iR K (8. B 4h, BageSro4TiOs JB T 8/ i Bk B 3 2 HJs B Amg

RFER, FTUMEERMENEX, MaHHbham CEERg

—s—Bag gSrp 4TIOy

—o—Bag g8rg 4TIO i1 4wt 7s MgaRI0, BWBE Mg0)

—a— Bae g3rg 4 TiV3/i3wt. % Ng; 510,/ 11wt% MyO
2200 4 — Bag 981 110y Swt.% i4g,8i0, 1Twi% MgO
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Fig. 4 Relationship between dielectric constant
and DC bias field for the ceramic compos-
ites doped with different weight percent of
BSTO/Mg2Si04/MgO
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Fig. 5 Relationship between the dielectric loss
and DC bias field for the ceramic compos-
ites doped with different weight percent of

BSTO/Mg:5i04/MgO

& 6 AR BREN BSTO E AR T A ERNREMNTLER. HEBNRENE
m, AR TR, AE 2kV/mm WERRET, KRB BSTO B A tunability=23.7%,
B3 39wt%MgsSiOy4 /17wt%MgO #) BSTO Z &M B A M THRE T ~12%. M & AR
EayEK, fRELEA. POBR A HEEERE T &R A8 BSTO MM, BageSro.4TiOs
RTENMEHBEMHFEREERERKTER HEERRENHA, KBEREZRS
MEBFFERE, RATRERZ EA 00 SRR R—MEERS 12107 b kgl
E-ERE LK TURRAEEE, HEIFEREHHN Mg.Si0, . MgO B EMHM, &
HIEBE/EA, BSTO #AEX B, MAEHLMMEE BSTO AEM MM TIAYE,; Bt &
R EEE, HHE BSTO WEKEME, 2FEREREEKAL, &AMl BRER
il BSTO @Ry R4k, EF B EEREMN S, BAHEZRMKER, EiR8iH
TR

H8E B RTE BSTO/Mg,Si04/MgO R A+ EHE R, HiHE MgoSiOq/MgO B 24 B M
#Win, BREMEFHRBHRN, XTEEEERTRE, BE5HtxE0E NN
BLAE ., BSTO/Mg2SiOs/MgO E& MR REEGRIFB M [ M. Hlm, #3C# [5.7),
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Bag 6Sr0.4 TiO3/60wt%MgO &/ B # 3 ero) b 89.35 B, 7E 2.63kV/mm WHKRE T, HE
A Y tunability=11.09%, 4t B3 % % £r(0) & 116.86 B}, 7E 2kV/mm W EMMET, HJEH:
tunability=9.99%; Bag.555r0.45 TiO3 /60wt %MgO/Las O3 41 B # ¥ e0) H 79 BY, 7E 2kV/mm
WERMET, A% tunability=7.85%. T Bag.¢Sro.4TiO3/39wt%Mg2Si04/17wt%MgO &
B AT A B R B 60y H ~80.21, 7E 2kV/mm MERMET, WAHAT ~12%. RATIAH
HUA BRI MBR . 7 BSTO/Mg;Si04/MgO H A HH, B R MgO/Mg,SiO: W1 8, B/h
THBEEEM, #B|T BSTO-BSTO RRL 2 [ H &I, BM/AT BSTO-MgO/Mz:Si04 & F
Bk, MRH, 8N T BSTO-MgO/Mg2SiO,

RR BRSBTS, B, 55 D e
BB AT B AT, 7 Fr o R 5] ErogBnToy vt 0 o O
ML T, R BB T . = 13311';11'%11“%%1'1?333&?&
254
4 ik £
§15
1. & MgSis0g-5H,0 1 MgO # 2 10+
BSTO X 4 %1% 0] £ 1250~ 1350°C T 445 54
BE. 0
2. 7 BSTO/Mg,5i04/Mg0O H & # K 0.0 05 10 15 20 28
B, BHA MgO/Mg.Si0, MESR, HMERT EXVmm
BSTO-BSTO &k 6] @, W/ T B 6 KRRE#ZREH BSTO/Mg2Si04/MgO
BSTO-MgO/Mg,SiO04 F4 R BIHI L. BTUA, HEEMHMTTRAEMERREN X R
SH kLA B U b B A, FEEAEE Fig. 6 Relationship between tunability and
O MR T, Geas R 5 B 0 W1 M, tm DC bias field for the ceramic compos-

ites doped with different weight percent of

BaO,SSr0,4TiO3 /39Wt%MnglO4/17Wt%MgO
BSTO/Mg;Si04/MgO

EErEen B E B eo) K ~80.21 B, 7
2kV/mm W ERMET, TiHEET ~12%.
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Dielectric Properties of BSTO/Mg,Si0,/MgO Ceramic Compzsites
CHEN Ying, DONG Xian-Lin, GAO Min, LIANG Zui-Hong, CAQ Fei

(Shanghai Institute of Ceramics, Chinese Acadeiny of Sciences, Shanghai 226350, China)
Abstract: BSTO/Mge5104/Mg0 ceramic composites were fabricated by conventional ceramic
processing. The wicrostruciures and dielectric properties of the samples were measured and in-
vestigated systemically. The effects of the doping of Mg2SiO4/MgO on the microstructures and
dielectric properties of BSTO/Mg,SiO4/MgO ceramic composites were investigated. The results
show that compared with the other BSTO ceramic composites, BSTO/Mg,Si04/MgO ceramic
composites not only can be sintered at a lower temperature but also keep a higher tunability while
the dielectric constant decreases. The typical composition of BSTO/39wt/% Mg,SiO,/17wt%
MgO has a dielectric constant of ~80.21, a dielectric loss of ~0.003 and a tunability of ~12%
under applying 2kV/mm dc bias field.
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