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ABSTRACT

The effects of the annealing atmospheres(0,, N} and sintermg additrves thal Bi,0, 15 a major composition on
the mmcrowave dieiectric and sintermg properties of (1-x)CaT10),xLasl0,; system were nvestigaled. The an-
nealing atmospheres and the mcrease ol annealing time after sintering did nol affect the relalive delectric
canstant(e) and temperature coefficient of resonant frecuency(t) of (1x)CaTi0 ~xLaAlD, system. However,
the @ - {5 values of (1-x)CaTi0:xLaAlQ,; were very sensilive to anncaling atmospheres. As the annealing time
increased under O, atmosphere the Q - [ values of (1-x)CaTi0,-xLaAlQ, enhanced until 10hrs m 0.3<x<06
region. but degraded over that time. The mcreasing rale of - f, vajue increased with meressing x On the oth-
er hand, as the annealing time mcreased under N, atmosphere the () - fp values were constant in x<<06 region,
wncreased gradually in x>0.7 region. When 0.97Bi,0,- 0.03AL0, and 0.76BL0:-0.24Ni0 of 3wt% as sinlerng ad-
ditives were added] to (CagsLays)(TasAls)Oy (x=05} the smtermg temperature of 1600°C was lowered to
1400°C, and the relative dielectric constant{.) and temperature coefficient of resonant frequency () were not
nearly changed. The addition of 0.97Bn0;- 0.03AL0; and 0.76B1,0,-0.24N10 of 3wt to (Cagslags{ Tih:Alus)0;
made the Q@ f; values lo be lower aboul 15% and 34%, respectively

Key words : (1-x)CaliO;-xLaAlO; system, Microwave dielectric praperties, Annealing atmosphere, Additives, Re-
lative diclectric constant, Temperature coefficient of resonant frequency, @  f,



630 SEEREE= S

1. A 2

spelZzsth SAE F8 T TR Q gl uheb

AFHE(low delectric constant)¥ =& FY¥

(high unloaded Q)Z zte A1 E(Ba(Mg,Ta)0; 2D,
2z Z-5H-&{high dieleclric constant) ¥ W2 5
5} Q{low unleaded )% Zi+ A E{(BaO-Nd20,-Ti0;
A (PbCalZrQ, A0 2 B3 4 glov, s
= Elekt #3824, Ba-Ti A", Ba-Ln-Ti A%, 2
23 B3 HEH 70| EA o2 EFE & alvh

B3 w2y arie| EY MBS el vad |
Lo} agagda] B Q gd #eo® olsf Be 9l
T7) o]FelA slen, 7 EH HFERE Ba
(Z115 Ta2) 05, Bal(ZnysNbae)05, 28 2 Ba(Mgys,
Taz)0: " 5o] girh 89 s g8 A7t0| B8 {24 9]
olel T RH FHEA S A1) el A-ARe]
= B2l 94F 7 8stAV BA7E €42 (annealing)
5] 7214 (ordering) & E7bA ek P

FHEe] 170 £n, FAPIpe] 224571 800
ppm/°C, 221 Q £,=7F 2,0002] CaTi0, "™l F3&e]
22 FER w1, fAEd0] 500, FRFuee 25
A7t &9 ghg 2e LaAlo7)r B3ElE (1-x)CaTio
+xLaAl0, rle| 229 F-34e HEELFE F2E
zhon, 7 e A (e =30-5007 FR QQ-
{,=30000-50000)8 ZHe AE=A 2L weldEn
fAAe] wzgdolth 2} (1-x)CaTi0sxLaAlOE=
2P L =7 1600C o| 42 7le o0, Q f, o] 4
zH 7ol o] B-Rle|(T5, Ale] Aol k] ok
of «dgg g rlsade] o =2 ARelvh

Bo@peae DA 29717 (1-x)CaTi0,-
¥LaAl0,9 vle] AZs) fA 544 nlR)s dEge A
3l7) #sled 1600°CeiA] 4417 F9b AEE AHE
1200°Ce] 4has) A A 7oA dAestHan], &2
255 A7) a0 EE BuoE 24
o223 £F2AE Hrlse] A B FA5dE 24

A3k,

e
>

= HF
=]

0
IT

E AgdM = 28l EE 2l g2 ole] uiHkeH
o gl&l AlEE ATt 5 99% <4te] CaCo,
La,Qs Ti0, Z#l1 ALOE (1-x1CaTi0-- xLzAl0,
(x=0.3, 0.35, 0.4, 0.5, 0.6, 0.7, 0.8)2] =Y we}
Aee T, dRLH 7r0), B2 AREste] 1247 B9t
zaslgch 2 Bea 100°CE €43 AxAzl T,
1400°Cell Al 32170 Bet eldelle), Ead RBE

il

EREE B

)

e

24X B9t 231 Bg F 100°C 2 BeliA] 124]3F
o AZ=AIF T B2E 2 FHe] 12 mm? HEY 23
ol &3te] 713 E e £ AbAAEE CIP {cold isostatic
press) B o]-&8la] 500 ke/om’ = A @etdrl daw
AW A2 E o] fakd 1600°Ce) A 447 F9F 37
2ol AFEgler, S24xd WHsEEE 5/
min®] 2}

1600°Ce %] 4412k B HAZE o] &5t F7| 5
A 22" (1-x)CaTi0r xLaAll, AE2 1200°Ce] 4+
e e R ) B I =i o R L P = 1 o )
o}, oo AMEH 2 FAEgey, g = £5
Z abdet A4V HE FHCh

(1-2)CaTi0,xLaAl),2] A2 a2 Aska)7|7] st
o] FHe] 22 B0,2 FEHo23 42 2A(Table
1E #rlsk] 2dexd g ~4547) nlo]zig g
FHEA S AN B0 249 ke A
H71HE SRR oF B0°C w2 &oA] shidl F
1400°CAN A1 341%F Bk (1-%)CaTi0y- xLaAlDa% 124]
7 Bo EakEleich 8 Bag AR 1200°Cel M
hasielc)h dhaE 2ed 24407
100°C 2 BeA] 124]3F B9t d=Agiv) &
12mmel 95 FHS o83 AMHET F, 2AA)
2 CIPE o]#8kd 500 kg/em®e2 AF3algich 49
H AEE RlRE o]E3ld 1300~1600°C A 347t
22 F7EA M sl oluld] &zt ks
= 5C/ mmel Aot

225 AAHY A S SIC AvkA[(F10000% vt
Z d]o]A il 37T Bot BHCh A|HES 4eo
WEEAIZ]D T KSL 31149) @A 5t 22 HRE &
a9l ot

ZAa dhese Wil e A 57
9 Eted Philips Ak2) X4 2l P48 Al 3
min®| FARETE EEIH20) 57008 WA XH
FHENES s9ich wE 205 B 6] §lahe] A
Hol B3 S BE2UE 4 1(FAE ekl

=
1%ming] FAET R 31" 7(20) 20°-100°2) ¥4

flie ol

s
2

al

ol

A

R

ol

il
2
= )

o P

Table 1. The BEutectic Temperature of Sintering Ad-

ditives
Liquid compsitions Eutectic temperature
0.97B1,0,-0.03AL0, TRC
0.8B1203'0.2T102 SZODC
0.76B1;05-0.24N10 R10°C
0.881,0,-0.2Mg() 785°C
0.4Zn0-0.6Ti0, 1418°C
(1.895Bi;05-0 105L10, 69°C
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