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ABSTRACT

The effecls of sintermg atmospheres(air, O N2 on the sintering and microwave dielectric properties of
(1-x)CaTi0y-xLaAlD; syslem was invesligated. The sintered density of (1-x)CaTiO;xLaAl); under am at-
mosphere increased linearly with increasing x, hul 1t decreased in the range of x>0.5 under 0, atmosphere
and x>0.6 under N, atmosphere in spite of the increament of the smaller Lat1.064) and AI{0.5A) ion than
Cal0994) and Ti{0.64). In case of the awr sinlenng atmosphere of (1-x)CaTi0;-xLaAlO, the two phases of
orthorhombie and rhombohedral crystal system were coexisting, and the ¥XRD peak of rhombohedral crystal
system was to be higher with increasing x. However, the sintering atmosphere aof 0, and N: made the mono-
phesic crystal system of orthorhombic keep up by x=0.5 and x=0.5, respectively, and 1t transformed to
pseudo-cubic crystal system in x>0.5 and x>0.6. The XRD peak intenstty of {1-x)CaTi0:xLaAl0; was to
be gradually higher with increasing x under the air atmosphere of smrering. Whereas, 1ts XRD peak in-
tensity increased till x=0.6 but decreased with increasmg x in the range of x>0.6 under 0Oy and N, at-
mosphere. The relative dielectric constant of (1-x)CaTiOyxLaAlQ, sintered under ar aimosphere de-
creased linearly and the @ - f, value mcreased according as x creased. On the ather hand, the relative
dielectric constant of (1-x)CaTi0s-xLaAl(), under Oy and N, atmosphere decreased in the range of x=0.5
with increasing %, but mcreased rapidly in the range of *=0.6. And the § f, value mereased till x=0.6 but
decreased in the range of x>0.6 with imcreasing x. The temperature coefficient of resonant frequency had
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no relation to sintering atmosphere.

el
Y

o
£

Key words : Microwave, Dielectric constant, Temperature coefficient of resonant frequency, 0 - f,, Sinfering at-

mosphere

1L M 2

il

rlo

o2

H2H 7| EY vlolZzy FHA= &
A o} ppaads 22 Qg HEom
B2 St o1 FejA gled, 2 g EF9 8%t
e BalZny, Tap )0, BalZnys Nby0® 1
Bal(Mgya Tag,)0;"% So] 9} w2- ~slo|EE &
AAz] vlel2 23 FAEAE FFAI77] el o
Af XAV, 438 2 Pi, e 7E4
(ordering) & E7pA1=1c}™™

FHEe] 1N0eE =3, FAFHA 2nAgr)
800 ppm/°C, 283 Q =7} 2,0009) CaTiOs o 87
£o| 22AEE YUn, FAeso] B o, BalRpso)
2EAS o g e LaAloyh 4" (1)
CaTi0y;xLaAlQAl mlo] 229 fdse slz8 5]
E 725 Zod, 33 =] $48(e=30-5001} ¥
H3 Q) (Q - £,=30000-50000)2 Zt= A 2% wjol=xg
3 FAH e 2Edelel 2 (1-0)CaTi0-xLaAld,
Fo|zH gl B GHAE G HR2HAsl0E 7
2] faAshE g shig SAd ehte] A-mlel
T3} AT RS Trieta 7] Tl 2571402
]

Feloe]l APAYE vhelmEst fARAH) 27

o to o

oo o

I

[=]

= =

e A BEZ(FY], A, 247 (1x)
CaTiQyxLaAlOge] A4 9 nle)aZd $HEA 0
A= g ERe FAEIITH

g
B
ps

lo

5
e

I

L

i

2. &g 4y

2 APIME EES dgrRaled widHkey
o &) AlEE Az ok =5 99%o]4e] CaCo,,
Las0y Ti0, 2= 11 ALOE (1-x)CaTi0xLaAll, (x=
0.3, 0.4, 0.5, 0.6, 0.7, 0.8)2] Z4ge]o] ulg} A5 &,
d2E9 Zr0.ES AHEEl 24417 ot Etelsich
100°C .2 gas] dxA12] X, 1400°CE 1500°Ce
A 3AEE B9E i) dhhd Bug 2447 Fot
274 2§ 3 100°CeBaA 1247 ot AzA T

Irg 27Ee] 12 mme] AE5E F8 2 o] 4sld 714
gl T 2|3 CIPcold isostatic press)Z ] B8}

500 kg/em*e.2 AEagol AEE AHg AnE
o] B-8hed 1600°Cell A1 4412F B¢ &7,

M
=)

Mo & o

S, A

PEEER

7Tl A 280 oluell et WAEEE
5C/mmel i e, 713 = vl & =elA EHch

2 AlEY PEE SiC AvkA(#1000) 2 Hukg)
F Hlo)Ad A 3A12F Bk B AHES LR
WzkAlZl & KSL 311440 2] Aske] 2H7) dEs 27
shsc),

240 dlhewe] @il nl2 HEE pas
$15te] Philips Ake] X-4 ZH 845 & AlE35ked 37
min®| FAREE2 #dzh(26) 570 HelHA XA
FEEME st mal 202 B Ydke] LA
Hol B § TS L1(FARDE A kale] 19
ming FALT 2 Bd2H28) 20-100°2) He A X
A B HBEAE sl en, 233 (Indeying and Lea-
st-squares Powder Diffraction Program written hy
D. E. Appleman and H. T, Evans) S o|-&5}e] Z=}4
g Ateksi

rlo] AR FHEALS S48 ek 23 Al
22| Eeo|/A A2 7} 0.4~057) F=E2 FAL 4}
sgivh EHlE AMHEE F EHY DA Ale]e) ¥n
Network Analyzer (HP 8720C)& AF8-3te] Hakk:-
Coleman'@@W e g TE,, N Fabpel gl a7
2 3 dBelA ] oS E(bandwidth )& &g 6le] §37)
o FEATQE} Pl FHEE (e ) s, 3AF
del ReAlein)e 25°Ce 80°CAlM E2RFHFE
=3 5led oha 4 (D)el 2)8) Alatsigich

f

50 f?j

= G °
T TL(80-23) > 105( ppm/ °C) {1}

3.z nE

Fig. 12 dtaewe #bd 218 0.7CaTi0 0.3
LaAlO 2o X-4 - EY Adeld). shbewr) &
71l whel 28=30°, 40~50"22¢] €8 vzse P
T AH ksl 20=50-60"e] Sk | Ag] e
= 3 FrHEn) Aade g g9 uuheab 271
“Fel BH AE2 1400°CH A S F Al g2
270 E 22| ghydwte] A En), w5 5008 o) 5
2YAFlelE PR (40T AE FM4o] EAE)
1350°C7HAl = 2elsle] glen) 1400°CaAlA] &304
Alebz|HA] =29 2] 4% glejaltd o)E

—

o 2



A7 B2 (1-0CaTi0:-xLaAlg Al »helz2sd

M= 2ol A 1350°CHHR & @2 7la) Arge)
Z3EA :%—% A% mzEasto| B BH o] B
L 1400°Cel A ghal B 7] g2 Alzhgch
(1-0)CaTi0;¥LaAl0,e] AF sthims 4 E4
G P, 1100~1400°CeH 4] ShAE 0.7CaTi050.3
LaAlOZ/d 9] A43A12 1600°ColA 1213 Fgt AE e
23t 1350°Colsle] SxelA] Fhad Hae] A Ag

Apeb 291 CaTi0=t 588229 LaAl07}

DH AN i
HOf rle
b

1200 -

1000 |- .

L (@)
BOO -
_J td)
(e}
400 -

RISV S

v v . Ty (a)

600 -

Intensity [Arb umit]

L . L A 1 L
20 0 40 &3 B0

28
Fig. 1. XRD patterns of (1-x)CaTi0O-xLaAl0), syslem
calcined at varmous temperature : (2) 1200°C (h)
1250°C (c) 1300°C (d) 1350°C (&) 1400°C.
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Fig. 3. The XRD patterns of (1-0)CaTiOyxLaAlO,
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Fig. 4. The XRD patterns of (1-x)CaTi0yxLaAlD,
system smtered at 1600°C for 4h under O at-
mosphere ; (a) x=0.3 {b) x=04 () x=0.5 ()
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Fig. 5. The XRD patterus of (1-x)CaTiO,xLaAl0,
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