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The Effects of Ca Addition on the PTC Properties of BaTiOs
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Abstract
We have investigated the influence of Ca of YEld A3 22 FAX oaia Az
addition in the characteristics of the PTC Mvul2ElE BaTiOz9] 8(mol%) SrTiOs.
modified BaTiOz system. The specimens 0.175(mol%) Y203, 0~20{mol%) CaO& g
were fabricated with variations of Ca %BHoZ Aisged, 0.5(wt%) SiOs,

addition between Omol% and 20mol%, and
sintered in the 1350T.

It show that PTC effect was decreased with
the increasing Ca mol% from 0 to 15 mol%
and, In the analysis of SEM., the grain
sizes were small with increasing Ca mol%.

1. ME

BaTiOz& 7I1E22Ao® s PTC HAv|AHE
Curie 2k o] AHgo] FFo| Afdle 4
38 vzA Agteeld, ol2ld A4Ag olgsid
degaussingAzt, B2 LA, x4, AFA
FoAF AAFA FE&oz A Holxlm e
9, SAYEE A% AL A, GenAge
&, PTCAH F7159 477 Iy =HojaAlan ¢
th. §3] Cag 78 ulATx AXL F8 Y
AAEAE FA7le A7 A9 HoAln ¢
1= UK

¥ d7e WRg B4 PTC A3E 449171
A& Cad (Ba-Sr-Ca-Y)TiO3 A A A 0lmol
%) °1X 20(mol%) HHZ AH7IAZ modified
BaTiOsAlolM el AP 7z, uldzze] Wz 9
2k @& PTCR SA4¥8E =Alside).

2. ¥

PTC Aul2E| & modified BaTiOsAl= 28 1

0.02{wt%) MnOz2 A7F8A . £33 PTC A
28 ZA9 PTC E347F ¢3stA vehvdz I
Ti/Ba=1.00524 ZAu|& $FAUct» AHL
Ca®l %°| 0(mol%)°lA 20{mol%)7+A 5(mol%)
9 Aoz 57k FHZ TEJLH FAHA 9
48e 600(ke/ailel, AARL 12(m), FAE
1.5(m)2 AXHY. PTC AMvl2Ee A =
AL 4% 300(TC/h), ¥A4E=E 200(TC/h)
2 1350(TloA 1A fAAALH, vjfTxE
457 Aste A8 AAGY A AEHAR
AR 7z ENE A8 XA AP EN7 71 AL SR
ok E3 2% 25(TJeA 300(C)7AA &5 4
£ANA 5(CINAoz AL =&Y},

3. Za 8 2F
3-1 N ¥ A Fx

Azd AASE zAE7] 48 Cad
(mol%3)el A 20(mol%)74A] 5(mol%)el 7tA

2 8aAA Axd Algd dis FAE A0
A ENE st AR 1o UehiSit. of ARl
A 0lmol%)oA 20(mol%)E ARsHA =7
QR2717F o 11(m)AA 6(m)7AA Fadte A
o2 Jgan e, Cadr7bEol 15(mel%)7
SFolle ZFYE 2717 BEEE A2 Jegon
o] Caie £3Y ®X¥d 7|A& ZHom 4
Ztsjw, Wide] Ca¥7t#ol 20(mol%)i HA7E
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ZdaA Exsin US4 5 A,

Al 422 Ca 0(mol%lA 15(mol%) 74
T €2 Ao A oz WHEHE e
delslen, B Ca 20(mol%IE H/HE AL
de #¥FPoz e AHL HFn gt oA
2 Ca 0(mol%]olA 15(mol%)7tAl e wre st
7 & o|Rojx Fe Moz APHULH Ca
20(mol%)M e Cagl 23l B2oz Ao

F7kste Ao 238 & Utk
3.2 XA H82A

3% 32 Cad mol%9 F7to wet #Este X
ABAEEA7] gEiE vebd Rojg. 2 A7) 4}
4% 28L& BaTiOwl FEAclmz dwixE
BaTiOz9 A 7o ZAbsld, Ca®l mol%e
F7Hl wWel HArt 2E%e 2 olEstn UL
el i ole YAkl 2 Baxteie] A
ZHo® W7ol Ze Ca’l A Eoslnz 3
249 dF@gol AA ANHow 28Fow o
Z HEe Aoz AZdr,

3.3 A¥-&x= ¥4

a9 32 1350(TCINA Ca mol%el Zvld ©
% Axd 2z Ui vlAge 42 el A
ojltt. &x& 20(TJ)AM 300(TI7A 5(T)H 7
oz HAggE SHsyon, nAFLS 100(T)
F2o FelddxFee A¥E prCcaARA A
AAQA HAY FIAgel BAAm 3lew, Ca
0(mol%l)alA 15(mol%)7tA = Terb 100(TCIR
oA BFEEAAE Ca 20(mol%)E & 95(TC)
F2o A FEEHAG,

38 4¥ Ca2 mol%9 Z7to] Wt Aeu g
I PTCEF] disiy ZAlstgct. deuiAge
Ca 5(mol%)9 32(Q2 - )& AYstne 23(0
-em)ollA 10(Q - em)HA Aoz Farsdl
Ca 20(mol%]olAx ©Al 23(Q2 - cmlZ F7Hste
€ ven glen olRe Ay 4z n
23 FAHoz vweAr) BHE ez B
AA F3Mo] Hole Ca 20(mol%lols ThA
Agol Fridte Aoz Ytz 9,

PTC :Q-.:‘q‘ [pmax/Pmin]}r:‘ Ca O[mo]%]°ﬂ"1
15(mol%) 7HAE < 250,000914 47,0007A
Zoj=f AYAYL H4Fa glow Ca 20{mol%)
Az 80,0003=2 thA ZErlsle AL vE
Han vk e vAGg fAS AP o2 Ca
o] mol%9 F7ie wat Aoz Zasicrt
Ca 15(mol%}oA Al ZF7lsle A4S HAF

3 sl
4. 2 ¢ nE

B A32E Cag 0(mol%ldA 20{mol% )74
A71e (Ba-Sr-Ca-Y)TiOzAl 59 PTC Avlzx
Bl A#e] vlH Tz dgel A2 uAY, PTC &
g FAsld g3t 22 d3E A,

1. Ca 0(mol% )4l 20(mol%)7tA Z71%el )
2 g3 4A Z7E F 11molA] 6m7bA Eolk
2 oHlad #dg v F2E Jehldn

2. XA AHBM7]A o] 27
Ca®l (Ba-Sr-Ca-Y)TiO3Al xz&d) ,
Azt AHen LEFHoR o|Fde T2
g BdA o] dojuiar .

Bakrth #
=
=4 |

3. Ca 0{mol%}dA 15(mol%)7AA = AeuA
o] 23(Q2 - em)ollA 10(Q2 - em)7bAl, PTCAIE
o} 250,000614 47.00071A ZAse AL &2
Ao, Ca 20(mol%)dME A2vHy o
PTCAEA7 22t 23(2 - cn), 80,0003 22 7}
e 4ge velyn gl

4 HF WA 49E B FeuALH yag
o WAL 2AGS Cadztel HE WAL 54
A7 o] fold dFelh,
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Fig 2. XRD patterns as CaO mol%

Characterization

a2y 1. PTC ArlaE AZzIE=
Fig 1. Process flow of specimen
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Fig 3. Resistivity Characteristics as a
function of Temperature with
various specimen at sintered 1350T
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Fig 4. Room temperature resistivity and

AR H z=
F 1 AR e PTC effect as increase of Ca mol%

Photo. 1. Microstructure of Specimen
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