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Abstract: In this study, the effect of Nb2Os and sintering time on the positive temperature of coefficient
of resistivity (PTCR) behavior of lead free Baoss(BiosNaos)onTiOs (BBNT) ceramics were investigated in
order to fabricate a PTC thermistor with high T. temperature more than 140C. In particular, BBNT
ceramic doped with 0.lmol% Nb20s and sintered at 1350C for 4 h has significantly increased Curie
temperature (T.) of about 200C, showed good PTCR behavior of room-temperature resistivity (ps) of 40
Q- cm, a high Pmax/Pmin ratio of 43.78x10> and a large resistivity temperature factor (a) of 16.1%/C. With
increasing addition of NbyOs content, the pr decreased to a minimum value of 40 Q - cm at 0.1mol% Nb:Os

and the pn increased for x value over 0.1 mol%.
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ZAANE YESE AZEN BaTiOs (BT) Agky
<& 42oA HAA Y La EE Nb#} 2 wgke
ETES EUFoEA ng WMEAL AYA € o
A =3 € BTA Agtee £=7} $715d we A
W Al (tetragonal) ol A YFA Al (cubic)29] o] &
EQ ] RE(T) ¥4 Ao n|idzyez F
A3] F7}8k= PTCR (positive temperature coefficient
of resistivity) §4& YetdA €k [12]. olgd
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PTCR &E#& 7|¥teg }AF B3V, 71HE 3
T 2L g4 tulo]2Eo] dag AlgHo Ax:
AT, =% PTC thermistor 2&7F #7320 H&
7] AsiAE, 78 &= o3ty ALAME A
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g 2% oA m2MHE 4] A¥ghe] H&HA
go Hsted digsd] AN 2o FAFI T2 A
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PTCR 54<& 7] S W2 vuy &4 Wy
o2M Be BHE 23 Qo HEEAJE FR
€ Z+E BT A 24 23357 A% e
2 Ba™9 $1Xo] $Y8 AAE A#¥AL F Qo
o, o|gA XFHE Yio| o3 BTA A= T.&
248 F sid. @474 BTA A= T.& 120T
ooz F7ANIZI Hs 40T T.& Ze
PbTiOz& 9§ X $3te] AL&8t. AT H2E
of, 87 A A8 MLe Y3 PbE EFs
A ¥ FAA Aol A3 AL wa gl
ol g o|f 2, PbE E¥3A &+ PTC thermistor
AEEo B2 dFAE 93 AEHe Az Qi
[56]. @etA, & A+ = ¢ PTCR 54L& %o
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24Nz g vAFE 2 PTCR S48 A}
7 4=3
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p=R(A/d) (2 + cm) (2-1)

971X Re A%, dE A8 74, A= AW B
Holth. EF 2k R wWE HAFY JEVE

Uelhl= A8 2% Al a (resistivity temperature
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logf
— 1 -—
a=2.303 X T,—T, %100 (2-2)
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Fig. 1. Microstructure of BBNT + x mol% Nb:0s ceramics
sintered at 1,350C for 4 h.
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Fig. 2. XRD pattern of the BBNT ceramics sintered at
1,350C for 4 h.
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Fig. 3. The resistivity at room temperature of BBNT +
x mol% NbeOs ceramics with variation of sintering time.
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Fig. 4. Temperature dependance of resistivity of BBNT +
0.1 mol% Nb20s ceramics with variation of sintering time.
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el 4 gtk 28y 1,350Tol A 4413 B¢ &
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0.1 mol%7tA F7HA Al wiel & v AL o 40
Qeen & HA:gS Bolx 1 o) 7 s o
vl A& FA38 F71skith. BBNT Algl=le]l NbOs
£ 01 mol% 744 #7kskd A (3-1)3 o] Nb™ o] &
o] Ti" $IAd ANFPo=HR HARA (electron
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Table 1. PTCR behavior of BBNT + x mol% NbOs
ceramics with variation of sintering time.

Sintering Nbz0s br Pmax/ Pmin a
time (mol%) (R - cm) 1) (%/C)
0.05 34 0.42 465
) 0.075 19 0.09 410
30 min
0.1 88 0.11 3.09
0.15 36 0.41 171
0.05 25 0.67 6.86
0.075 22 0.32 6.47
1 hour
0.1 16 0.61 5.44
0.15 13 1.87 261
0.05 39 16.80 957
0.075 37 6.70 951
2 hour
0.1 16 9.52 12.01
0.15 20 30 9.48
0.05 560 2.43 12.64
0.075 223 291 13.47
4 hour
0.1 40 43.78 16.10
0.15 1004 3.91 6.94

A9 A4 Z(potential barrier)?] Eol7} F715ted 4
& " Aol 2A F/HF AL AlRET.
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