PTC WOIAHE ¢&t

1
HEES 088

1

Of

SHEEHV | MR RS S| 2007HE FAIS OS] =2

BaTiOz — (Bii;2Nai/2)TiOs Al
3’ AQFY 012F?
o, 'ellad, AF)60iY

BaTiO; - (Bii2Nay2)TiOs system for PTC Thermistor
Yong-Jun Park”, Young-Jin Lee!, Jong-Hoo Paik', Dae-Joon Kim® and Woo-Young Lee’
Korea University, 'Korea Institute of Ceramic Engineering and Technology, *HIEL Corp

Abstract :

An anomalous positive temperature coefficient of electrical resistivity (PTCR) was investigated in a

ferroelectric lead-free perovskite - type compound {(BigsNags)TiO; within BaTiOs - based solid solution ceramics.

The effect of Nb)Os content on the electrical properties and the microstructure of (1 =~ x) BaTiOs - x

(BiosNags5)TiOs  (BNT) ceramics made using a conventional mixed oxide process also has been studied. The Curie
Temperature was obviously increased with the increasing of (BipsNaos)TiOs content. The Nb ~ doped BNT ceramics

(x=0.01) display low resistivity values of 10'C - 10°C ohm.cm at room temperature and the Curie Temperature of

Te=160T.

Key Words : PTC, Thermistor, Lead-free, BNT, Curie Temperature

1.KHE

M2t PTC thermistore WHFLBAL, ST HIA,
2L ESIH §9 UYE BT SEBHD USU, R2
2EJ1 130ToIae SEEOUHAE #FH2Z 2HI

A U PLTIOs 7t MBS YT T2tH WEN =

Atg) QdE BARAN UHEID fHEMds PTC
thermistor® T.OlEE&2 PbE HE 4+ U= 2EQ
HE0l BRBH).
&2 =BUAs POTIO:E HHBH)) |48 WER ReI=2E
Jb 3207CQ2l (BipsNags)x TiO:B &AHGIH BaTiOyx +
(BiosNaos)x TiOa(BNT) =4 AIAHM BHSHS ZXel
Nb:OsZ HOISHd Chaesr 43 EAHD Oz o8
PTCRE4&E J&3IYL

2. &
n

2 HRUA L DABLSHOR ABE HEG
-
A&

-

I2EZE= TIO,, Bi0s BaTiOs NazCOs, NbzOs
SIACH HXHSE ALBSI0 107K B
St ma 0}9“;901 W BPUO EBE HOPE jarlil A
NZ3LI0L BS ARSI SAQZ 24A12F ball mill 8
AT éE% AN2E 100-120COIA AZXAIZ %, 100
O0COIA 2AI2t BHABIYCH BlA8 BUS (IAl sAC2
24A12} ball mill SIACH B AIBE 100-200 CTOHA
B85 AZEAND B, %gggg(momm)of; 1{ton/cm?]
AHOZ URAY B0 disc MBS HEGAT A
IBESE 1300- 1350001|/<1 4NZY AZBIROM, &
(100°C/hr, 200C/hr, 600T/hr)E EE3I0 PTC
5.80"(1} HEE ABN Ohmic 822 25}
of %ﬂaaﬁom WIHI B NSHME, PICESH
BEH+EE SHEIUCH £8 XRD{MacScience KFX-

A2,
TEE

B o 1o
>

g m
ﬂtlﬂfﬂ

887228-SE)it FAE K # 0| B(SEM-Topcon SM~300)&
OIg8t AF AIBS & 84, FIFZ ¥ OHATZE
ZHotALH

3. 2% ¥ ¥

2 12 1350 CH A 4A12H A28 Bages(BiosNaosh.on
TiOs + x m/o Nb:Os EH0A Nb,Os EIIE0 ME
X~& S8 FWE LEHAAL. S0 FEE 0ixl= A
OF UM U= 2SS HUZLHA FEHI A °22°
O, 84 =40 BT-based solid solution0| E4& A

¢ & ACH

'l (140
anm ) (112) 211
ooy oo Ji ) oo2f® e A
B ()
W
oo
3] ,
il —x
= ...t — | ,.,,.ﬁw, N . /ﬁ\ N
- o]
I @
i i
20 30 40 50 80

20
J@ 1. 1350 COiA 4Al12t 22 # Bages(Bios Nagsloo
Ti0s + x m/o NbyOs o Xd 3ZFME,
a)x=0.05, {b)x=0.1, {c)x=0.2, (d)x=0.4

J82E Basss(Bios NaoslomTiOs + x m/o NbOs 2
NbOs It M8 FAEX SOIA(SEM) MRS LIE
LHACH &0l LIS Bigt 201 x=0.052 Z40A 20
mBELS e ZE® 2FS UEUUSH, 1 oia

_9]_



Nb.Os EIIE0| SItaol m2t 22 A%t SHsl 2
AEASH, Ol HIEOM TE HINZ 2 SAE B
e 20{F10 UCHL

(c) d
&l 2, 1350 CTOIAM 4AI2H A28 Baggs(Bios Naos)o.o
TiOs + x m/o Nb.Os 2 Nb,Os It T2
ABS DIMPE a)x=0.05, (b)x=0.1, (c)x=0.2,
(d)x=0.4

8 32 1350 COlA 4AI2 £Z & (BipsNaos)ooTiOs +
0.05 m/o Nb:OsOl Al CHst HAXH HAS 20 G2
HIKES UE 222, Ol "H2xZH2 242 100TC/hr,
200°C/hr, 600°C/hr O ALH

UPHOZ WA A BRI &4 AX0 S2HO A
B HEE BOIA3I0| M2 YWAsTs ASHIXE
3N SEE NX= QX0ICH A8 W 200C/hr,2l B
? Te=160C, PTC &It 5.65x10° R BESS
LHEFLH ACH

10' L L L S L L
0 50 100 150 200 250 300
Temperature [C]

8 3. (BipsNaos)oo1TiOs + x m/o NbOsOl Al W2 T
ol CHE 2=-HIHE S4 (a) 100C/hr, (b)
200°C/hr, (c) 600C/hr

H12 BNTZRAd W H2AS8Z0 OE PTC S48 LEHAA
Ct.

H1. BNTZd % H2AXH0 OE PTC &4

Magnitude
Cooliong | Contents Room of PTCR | Temperature
rate of BNT | resistivity effect coefficient | T,
(C/hr) (mol%) (Rem) | (Pmax/Pmin) (a)
(10"
1 85.5 3.92 16.95 150
10T/ 2 478.3 431 9.52 172
1 80.1 5.65 1848 160
20C/hr 2 115.9 0.15 8.58 181
1 31.3 0.64 11.18 160
600C/hr 2 132.02 0.03 5.04 177
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