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Abstract

The (1-x)MgTiO3-xSrTiOs(x=0.02~0.08) ceramics were fabricated by the conventional mixed oxide
method. The sintering temperature and time were 1250T ~1375C and Zhours. The structure and
microwave dielectric properties were investigated with sintering temperature and composition ratio.
From the X-ray diffraction patterns, the cubic SrTi0; and hexagonal MgTiO; structures were coexisted
in the (1-x)MgTiQs-xSrTiOx(x=0.02~0.08) ceramics. The dielectric constant(¢ ;) was increased and the
temperature coefficient of resonant frequency{r;) was decreased with addition of SrTiQs The
temperature coefficient of resonant frequency(r¢) was gradually varied from negative value to positive
value with increasing SrTiOs In the case of 0.96MgTi0s-0.045rTiOs ceramics sintered at 1300°C, the
dielectric constant, quality factor and temperature coefficient of resonant frequency were 20.5, 5918(at
7.330k) and +10ppm/C, respectively.

Key Words - Microwave dielectric properties, Quality factor(tfz), Dielectric constant(e ),
Temperature coefficient of resonant frequency( T i)
.M =2 EZ mEanE M4 FERIE sled shgel)
A7) AuBAAN FHolEFMRere] g ) FHDAT WE FIA Fo clgAst daz
& o5y s} e wesn Qo 2 une oo AEE AdaAG ddand se vse 2
sl e F ade Aoz £ ANg e oo vEwRdd
F oStk shie PaoBEAdA sZEqey 5 M 2FA FUNFEAS AedAE o 2
mol AMERYI|S(HE B9 el oe @ S Aol f4soor ¥ F3 FHFEA
A FA5 gl TeH Andes g g oo oHSE DA GEAS SIFYRI AT
opl, & U8 Sk steselze nzw pE ;] 90 A9EY 9 A9YEE LE Az A4,
' e e . oY LT EAHL Ze YR A% Waz @
%o| wAoltk 1 FoA sSeele) mFw
N e T elzzg s449 A% AT BMTAS %

o BEUHE A=A BT Her 3te B #zBidlelE T2 i Be
(MEA 9T YAF 47-1 AT BEt et [4-6] HEEAFOEA 3E 9
Fax: 02-915-8084 $ag ag4dd ostd dud A& FdAS
E-mail : yhlee@daisy kwangwoon.ac.kr ) E4E& e AREe AEHAoY AHFFS(10~

w0 Agdoistn Qr)Axed 2008 Ze A A s i $ v Aol

o QLAY T AT g AFdE AaR2e TA ALO:A S MgTiO:A =

20004 99 18Y e, 20009 109 179 HAEER

1011



J. KIEEME Vol 13, Ne. 12, December 2000.

Ui £ ev, dWyo| E(ilmenite) &8 &4 ¢
MeTiOse ¥2 @9 E2AA=(22000 at oik)ZE 2+
e o 32 §A8(e~16)7 FAFdg9
L AE7 -4bppm/TE S99 WEor £xof o}
< wRscE 9F G FHA FANE ALgE
7io RAR ez dHA Qoh[7] ¥H sHE=R
27}o] Elperovskite) 2 8] SrTise FZ AT &
ATHT00 at 20k), B2 FHE(,=255)8 FAFH4
T8 EEAF7 A0/ TE 9 Wies 2o
o) o S Ahikg E4E VEPac[8-9)

watsd B A7 E MeTiOs a2z geo
L= A r =—45ppn/ THE A7) HEte 2t &%
A= =+1700ppmy/ C)E Z& SrTIO; A== 28§
Aate otAslY 2EAFE BE AL &7 98
o AZALE] wWE (1-x)MgTi0:-xSrTiOs(x=0.0
2~008) Aetgs9 olelazs FARAE AN
o fAHEME nlolazg FAARY $8754S
nasech

2.4 H

B AT MgTiOssy 3AFg4e £xAF
(-45ppm/CIE AME A ko) FAFMe 2%
ALE e SITION170ppm/TIE sl
(1-x)MgTiOs-xSrTi0: Mg AaE dw Loz
Alztstgch, EwAsE MgO98%), Ti0x(99%),
SrCOx98+ %15 AHEslE . MgO, SrCOs%t TiOE
Zg4e wel By F olHES EAWE A=
FUolEZ 24A7 Fot EFEAsign. EdEy
& (1-x)MgTiOs xSrTiOx(x=0.02~0.08)F 100T A
71 oA 24N TN AxF F GFAYG 2]
o] weol 1000Ce)AM 241 &< st i
BYE R0 vHas o] &t EHE 10094
Az A7gsigy. Aslgd 2ug 9%y
(¢=128mm)ell ¥ 1000ke/cre] 4oz A
Ausgeh A8E ARE 1250T~1375T M 24
Bk 228} o4 AxzmAde oy 14
Ve it

ARG W T2 E3 9 g 4
#Ae FA}A X-H HHEHE Aok X-4H
2 CuKeai{A=1542A)% Al&3gey, g EZx
FA £ 25 0.05deg., 10deg./min®2 vt AAHA
RS ol&&e HFAHY Y, AYHEA, 71F 5
9 olAFzE BRRY olelaRd fISAHE
dde ALd Qobd A AREd iy
Hakkist Colemanel] £]8 A=) KobayashiEe] &

A% oy FA7)H(parallel plate method) 28 3
&(er)g, 223 FAR=9 AuE FA7]¥Y(cavity
resonator method) 28 FH& Qf FxFaips 25
AF(e )3 FA-echlio-11] a8z e & 2
5T 8TAAM FA4d 59 HIHE Adsiyoh
T8 Y FEL TEn: THELAMN FAEHT

[ Mg, Sr(IJO_v.. TiO; |
[ Weighing |  o002=x=<008
L | Ball-mill,

| Mixing &l Grinding Acetone, 24hr,

[ Drying | 100C oven 24hr.
[
| CaJciInjng | 1000T 2hr, in air
I Grinding | Wet-mill
[
[ Meshing | 100mesh
[
[ Forming | 1000ke/caf, $=128mm
| 1250T ~ 1375
1 Sintering | Mmr. in ai
l T, In air
] specimen |

a3y 1 (1-x)MgTi0s-xSrTi0y Al =2 Az=3H
Fig. 1 Manufacturing process for the (1-x)MgTiOs
-xSrTi0; ceramics

3. da ¢ ¥

a9y 28 1300CedA AFE  (1-x)MgTiOs-
xSrTiOs(x=0.02~0.08) A=~z X-4 sdZY¢E
el e EAdAM MeTiO.2 MgTi:0s4
olabge] uebytth MgTi0s8] H$ rlelazs #
HAEHE Hslagle, Mg TiOwe] 49 fFH&& o
% ghEA e FAARE FUiEE Aoz Hay
o} gIth[12] 2% 2014 328" %-2¢] MgTiO; (104)
|, 324" W29 SrTiOs (1103 4065 F24
MgTiOs (113)%, 39.95° SrTi0; (111)HEE &g
HAag x4 TRl Erhsatdd ol¥ ATE a
2% 5.054A(cH 13.898A)¢ ¢ HIvte] E(ilmenite) 7 &
2 MgTi:% aFe]l 3905A% HEBEAF0E
{perovskite) 7% ¢] SrTiO:%e] mEeo & HAe
ohv ], Fate] F&Eo A% oz Asdoh x@td
Z7bel what SrTi0ssk MgTi0; =8l §erl &d
8] viebdeh[13-14]

1012



(13T ST,

Intensity[ Arh.unit)

w 40 o a0
Diffraction Angle[20]

a8 2 1300TelM 28 (1-x)MgTiOs-xSrTidy
(x=002~008) Aet=m2e) X-H Az

Fig. 2 X-ray diffraction patterns of the (1-x)
MgTiOs—xSrTiOs  ceramics sintered at
13007T

1 5T0,

M Ti,

1215%C

Intensity[Arb.unit]

130070

1335°C

1350°C

1375°C
L N L i i

0 0 &0 53
Diffraction Angle[26]

100

a8 3 ~d& = mE 0.96MgTiOs-0.04SrTiO;
Aotz X-4 sdzy

Fig. 3 X-ray diffraction patterns of the 0.96MgTiO:
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