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A Study on Microwave Dielectric Properties of Low-temperature
Sintered (ZnosMgo2)TiO3 Ceramics
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Abstract

The effects of sintering additives such as Biz0; and V205 on the microwave dielectric and sintering
properties of (Zni«Mgx)TiOs; system were investigated. Highly dense samples were obtained for
(ZnosMgo2)TiO; at the sintering temperature range of 870~900°C with Bi2O3 and V3205 additions of <1
wt.%, respectively. The microwave dielectric properties of (ZnosMgo2)TiOz with 0.45 wt.%Bi:0s; and 055
wt.2%V20s sintered at 900 were as follows: QXf, = 50,800 GHz, e = 22, and 71 = -53 ppm/TC. In
order to improve temperature coefficient of resonant frequency, TiO» was added to the above system.
The optimum amount of TiO, was 15 mol% when sintered at 870C, at which we could obtain

following results: QX f, = 32,800 GHz, &, = 26, and r{ = 0 ppm/<C.
Key Words . (ZnosMgo2)TiOs, Microwave dielectric properties, Sintering additives, Bi2Os, V20s, TiO»

1.M =2 £ 2FeE7t 1200Co| oM, Ag(961C)H
Cu(1084TC)9 B§HHT vj$ ooz o5L

A2 oFFA/ZY 4£%3, A%, 145
o e 277t Foigel (1-3) web 4zbe) o
st 71%ol #22 wa Utk o] 7149 Heg 9
ddE 248 FAsE §A407 WRAZe 2
%ol §EART B SEN LFo] Holof @

. @9, vtojaEs g gEad WA
ol Al o Edo] o] 2 Jge v
ne WRA3E F502 Agi Cudt 2o @Y
HEEZL 5 ABE Agstelol @k ey,
1€ e g slolazd $44 A=

o

* 0 TG W N EEFER

(B olA 41341 {9 646,

Fax : 041-530-1722

Corresponding Author : bangj@sch.ac.kr)
20039 14¥ 229 A4, 20039 29 249 13 AA Qs
2003 39 28¢ FHEF AAgs

Iz AREE = gld welA, 7]&9 wlejam
o FAA A8 2AZAE AsEAY, 2 AH
2 2dEET 9E AL 4 g viojazs &3
A ANEs ARsr] A% BUF A7 AYsia
At HZ (Zni Mg TiOs A, ZnTiOsA =9 NI
A AetEe] dukAe mA wheWoz AN
1100Colatell A 2ZAo] 7b58ln FHEA0] o2
1= Ao [1,4-7], Kims& [6]
MAS(Mechanically activated synthesis)@ &AL
Tt 4 U Zv)e Eug 700Te L9
Al e (Zm Mg TiOs TEAE FA3 A
Ax2A YolE HLoH 2Fo 75 AE M
371 FAdh X MASHES 233 A
v gol BAHHoz AHE

2 TN E d9tHel 14 deomn g4y
# 48 Zn/Mg EW e (Zn-Mgo)TiOsA &4



Aetele g A¥E T 2FH vlejaERR
FAEA0l 58 Ul (ZnosMgo2) TIOs A
AAE MNANR e, 2859 A vfolam
o §HAEA-e 28¢ Ao B0t V.08 H
7}3ta, Ae&AZdd wg volazn {FAEAE
A8t

2. 48 9y

(Zni-Mgo)TiOs Algty FANE A= A
ZUU8RE 999% o4 «E& HE ZnO, MO,
TiOALeE HFHATL, Japan)EEg 9o
ZnO : MgO ® Ti0z = 1-x : x : 1 mol¥l& AF
§ ¥ gole&fe AEAYolEE o839 244
7 #AEYEE gk EREL P33 F, 5C/min
9 $&4EE 90CAAM 2/ Fasden, 3t
28 2dd &% 999% A9 Bixast V.0, ¥
Be JANE EFE ohE, UAT FHEFST
A7l oA Az F, uAiEZA 1 wt%e
PVAE #H7iste] EsQAct. EE2E A
(granulation)¥ ¥, 953 = H3 1000kg/cr
o gtgdoz Y&HIYAFPE AA 15mm, FA
6.75mme E8H 0458 AP o, Ar1RA
5C/min® $¢&% 8 870T9 900Te XA
5A7F 2385 228 7 =AY Al¥e 4&F
GUre oz wugAH(ASTM 373-72)2.8 &3
8l i, Network Analyzer (8720ES, Agilent,
USA)E o} %3¢ Hakki®t Coleman{1,8-9]°] ¢j3}
A A 5] i1 Kobayashil1,10]5°] 24 HiF
(parallel plate method)& ol &8 FH&(e)FH
ZAAFQxL)E SAsQon, AEFANH
(open cavity method) &5 FAFdF TEAT(r
0g =Astdch 2t 24" 2AANH] AL
XRD(D/Max-2200PC, Rigaku, Japan)®& £4& 3
don, wATFERE HAARFALEYHJSM-5310,
Jeol, Japan)e. 2 &3+ ).

3. @5 2 @

7129 ZnTiOA Aete FhAE %d F&-4
A22% W AyHoez Botsted @4 ZnTiOs
A A7)7b ogthE d7rnzh AHI 28
U, 98 zn"& Mg~s A#¥(Zn Mg TiOsA
ngAE AAYFe] Bae HBol FH-AaT

605

A1 AR AT 3 =8|, Vol, 16, No. 7, July 2003.

Agol sty FYA] LoldH F9 <A
ol gAEo] AE4E FNAANE 71 AR4-7)
ole] B dAfME (Zni-Mg)TiOs At &3
Aol AL 4EH 2 248 B3 LTCCZY A&
Hsde dAFsad. o3 Zn/Mg B4
(Zm-MgJTiOsA Azhe #FdA= 1100T~130
0ColA AZol HYew, 17 1o Yehd ke
ol Wi AN FAAFQXLT ~
100,000 GHz o|¢e.& $F8tA Jewth o F
dA 427 &xo WE Qxf,gte Wit FHoew,
MgOs9] ko] Folx] XA Y& AHLSE
o] As A7 E (ZnosMgoo) TiOsA FHAME A
Fagen, AALxY F7H AHee nlejaz
o FAEAH 24e 99 o8 =49 BiOss
Vi0s8 H7}ela, ojol W& nlolazd FHEA
< #EE AT

@0, M, 1T, aye —8- sivared st 1100°C for 5h

o gintared ot 1200°C for 8h
- indered at 1300°C for 8h

T T T L T L] T T T
06 0t 02 03 04 05 06 07 08 09 10
Amount of y ( mole )

. 1100°C ~1300°C ol A 5A1 7+ 2AH#
(Zm-Mg) TiOsA® QX {(GHz)# =l
gl

Variation of QXf,(GHz)
(Zn xMgx)TiO3  system
1100°C ~1300C for 5 h.

values of
sintered at

Fig. 1.

3.1 (ZnoeMgo2)TiOs + (1-x) wt.%BkOs + X
wt.%V:0:4 2| ojola2n FHEYM

¥ 2% (ZnesMgoe2)TiOsol (1-x) wt.2%6Bi20s
+ x wt%V.0s8 #7hsted 870T < 900THN A %
Z} 5A7F 22 Fol 2T AFAYUE, Ad #4
Aa(e)), FAAFQXL), R FAFHAF 254
Fr) ol

B AZAer EEFAAM V.0s57b 02 wt%old #H
AElH ~Ze) F7A3 s LG LAAE



J. of KIEEME(in Korean), Vol. 16, No. 7, July 2003.

ZMT + (1w K80, + XV,0,
5.0

“,r’(\.\.y—. .‘./.—\.i.

45

40

—&— sirrlered at 870°C for Sh

354 .
@~ sinttoned at 800°C for 5h

Bulk density (glem %)

304

284 T + (1-X)MKBLO, +xV,0,
.
,{—'X|7'\.7"l-l———l
204 ;
o
15 —e- sintered &t 870°C for 5h
~@- sintered at 900°C for 5h
10
70000 - .
ZUT + (1wt 58,0, + 3,0, +medas7o:cfof5h
60000 - ~-@-- gintered at 900°C for 5h
50000 - .
g VA .
40000 - ;
= ' ™.
hot 30000 - = .
x —
¢ 20000 /' \.
L) -_/.
10000 { /
L}
2T+ (1w KBLO, + xV,0, —— sirterad at 870°C for 5h
@ sintered at 900°C for 5h
-804
°8 0.55v
B
70 o
80 T T T T

01 02 83 o4 o5  os  or a8 o
Amount of xwt.%V,0,

ag 2. 870CeF  900TCoA 5A1v AA%
(ZnosMgo2)TiOs + (1-x) wt.%Biz0O3 + x
wt.%V20s A9 Bi:0s V05 H7tol o}
g 42FAYUES vlolazm KHEAYY
3}

Fig. 2. Effect of Bi2Os and V:0s addition to
(ZnosMgo2)TiOs + (1-x) wt.%Bi203 + x
wt. %V205 system on density and
microwave dielectric properties.
Specimens were sintered at 870C and
900%C for 5 h.
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