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Abstract

The effects of sintering additives such as Bi;0s3 and V205 on the microwave dielectric and sintering
properties of (Zn, Mg)TiOs system were investigated. Highly dense samples were obtained for
(ZnosMgoz)TiOs at the sintering temperature range of 870~900C with Bi20O3 and V05 additions of (1
wt.%, respectively. The microwave dielectric properties of (ZnosMgo2)TiOs with 045 wt.% Bi:03 and

055 wt.% V05

sintered at 900C were as follows: Qxf, =

56800 GHz, . = 22, and r¢ = -53 ppm

/C. 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 870T, at which we could

obtain following results: Qxf, = 32,800 GHz, &, =
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26, and r¢= 0 ppm/TC.

(ZnosMgo 2 TiOs, microwave dielectric properties, sintering, sintering additives, BiCs,

ZE7 ¥ ARE AEslejer Pk 2y 7
Fo] Jigd WEES rlolazy A ARE
2F2E7E 1200Cel4e2H,  Ag®6lTN
Cu(1084T)8] &§3FRG off FomzZ oL
IR A g weps, 71&9 ulejazg
o FAA A 2F22AE FHAsAY, 21 AH4
B 2257 98 A2ads volmzs 3
A ARE ALsy) AT L A7V AYHD
ok HZo]E (ZnMg)TiO:A, ZnTiO:A 59 #
HA Aetgde] 1100TelstelA] 4He) 7H53id
FAEAH0] 58 Aoz Busn JYh(15-8]
B AFdAE dujdge §3 oolaas &
EXo] £33 Yehd (ZnosMgo2)TiOAl +3
NEg s, 2HEE A&} vlolzzs #4
49l 24E¢ U89 BiOsst V208 2HZAZ

4

N o)
N

~ 561 -



s el dd 2ALEE AstAnd
sgon, Aeadel Be selazd FASHE
ZA T,

2, Ay uy

(ZnosMgo2)TiOs Al&ts FAAE A=z37] ¢ 3
ZUU8E 999% ol €E& ZE ZnO, TiO,,
MgO(a£E 318 d T4, Japan)E @S Ag s
ZnO : MgO : TiO; = 0.8 : 0.2 : 1 mol.H]|Z& A
$3, Eol 24 (Di Water)s} X234 olE S o] &
st 24X FAESE I EFEL dzA
1%, 5C/min®] $LEE2 900TAAN 247 &4
sgon, s4% £%d £ 999% °]4e Bi:Os
o} V.02 dAuE EFF O, 4T F4E
A, A7) ENM AxT & Adxd £2d 4
dfa AN 1 wt.%e PVAE Hrlsld Estqch
g2 4e HY3kgranulation)d ¥, 4F8 =
o Wi 1000kg/crel ¢Foz YZFIpAAH YIS
A7 15mm, 57 6.75mme F3¥) 0452 YT

&, A7124A 5C/ming $24£52 80T

90T XA 5Az 2Z3&Ad 22 4 =
Al AHe 2Z24ZE olz2yd gAY (ASTM
373-72)0.2 &A3H I, Network Analyzer
(8720ES, Agilent, USA)E ol839 Hakki%}
Coleman[1,9-10]¢] 2l& AJA|5 32 Kobayashill,11]
So] BAF 83wy (parallel plate method)&
ol 3o FHE(e)H ERAFQxL)E FA3
don sl4ER 7Y (open cavity method)22 ¥
AFnsd SZAF(r)E A9 7 =44
AP A A AFA4E  XRD(D/Max-2200PC,
Rigaku, Japan)® E4& o, aATzE A
2 A8 ) 7 (Jeol, ISM-5310).2 #E3t4h

3. d3 2 n3

(Zn--Mg)TiOsA Mgtd] FHA e g nd
¥ A7, (ZnosMgoo)TiOs &40l HlmH A2
1100Te) sl 2Fe] HALw, Qxfogho] ~
1300002 $-53A vetsrh o7ld] ~dL2Ee
F742Q Astst welzzst FASHY =2AE
fA8ted BixOs%t V:0:8 A7IsIA L, oldd wWE
nolzgs {HAEAHE #EHHAL Fig 12
(ZnosMgo2)TiOzl (1-x) wt.% Bi:0s + x wt.%

Vo0& F7HE 870T S 900TCNA &z 543
2A% F Z2A4% 2Z4U= Hd FAFF(e0),
EA-AAR(Qxt,) Aot

T 22EE BRA V0:8 02 wt%old A7t
stE &do] 43 FAHY XU LAMNE o
&4 AU o8 F ADRENAN BF 02 wt%
~ 1 wt.% V024N ¢ 22 & ¥Wsle U™
o FRAAFQxL)E ZA el & W3 E Ho
o Hogte 242X ue g2 A4 Jehd

I+ (W, Q +V G
804
T a a—p—1
E . \.7l‘./
g w
§ s e 8- SieRd2 B0 5h
—@— sinterad at 800FC for h
w 0
=
]
o gy ot—a—8
4
o
4 -§- seed 2 G70ChrSh
. -~ sed 2900ClorSh
04 n
70000 4 -1 snandataro’chrsh
*orsh
o .
80000 4 { ] \
- o-Le
= 7\
% o - . / '\.
o a0 / \.
] .
00004 ./ ‘

Fig. 1. Effect of Bi2Os and V:0s addition to
(ZnogMgo2)TiOs system on sintering
and microwave dielectric properties.
Specimens were sintered at 870T
and 900C for 5h.
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Fig. 2.  Effect of TiO; addition to
(ZnosMgo2)TiOs + 045 wt.% Bi:0; +
055 wt.% V05 system on sintering
and microwave dielectric properties.
Specimens were sintered at 870C and
900TC for 5h.
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Fig. 3. SEM micrographs of (ZnosMgo2)TiOs
+ 045 wt.% Bi0s + 055 wt% V205
system with various TiO; contents of
(a) 5 mol.%, (b) 9 mol.%, (c) 15 mol.%
(d) 20 mol.%. Specimens were sintered
at 870°C for 5h.
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Fig. 4. XRD patterns of (ZnosMgo2)TiOs + 0.45
wt.% Bi0; + 055 wt.% V205 system
with various TiO: contents sintered at
(a) 870TC for 5h and (b) 900C for 5h.
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