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ABSTRACT The NTC thermoceramics of Sm;NiCop 2Mn; §04(0< 2 <0.05)were prepared by the solid
reaction technique and characterized by XRD and XPS. The influence of Sm3* doping on the electrical
properties of Sm;NiCog2Mn; 3O, spinel phases was investigated. The results show that when Sm3*
doped content was low(z <0.02), Sm3™ ions partially substituted Mn3Tions in the octahedral sites of the
Sm;NiCog 2Mn; Oy spinel phases. It is beneficial to obtain high thermal stability of the spinel phases.
While Sm3 doped content was higher than 0.03, SmMnO3 and SmMn,O5 two impurity phases precipitated
one after one and the thermal stability of thermoceramics decreased significantly.
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Fig.1 Resistivity—temperature characteristics (a)
and a plot of log pr—1/T (b) of the
Sm;NiCop.2Mn; s04 (0< z <0.05) samples
sintered at 1200 C for 1 h
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Tabel 1 Thermoconstant B, resistivity p25 and activation energy F, of the Sm;NiCogp.2Mn; §O4 samples

sintered at 1200 ‘C for 1 h

Specimens =0 z=0.01 =0.02 x=0.03 x=0.05
p25/Q-cm(£0.5%) 1480 1278 2389 2227 2065
B/K(£0.5%) 3644 3598 3541 3788 3714
Eo/eV(£0.5%) 0.314 0.310 0.306 0.327 0.320
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Fig.2 XRD patterns (a) of Sm;NiCop.2Mni.804 (0<
z <0.05) samples sintered at 1200 C for 1 h
and XRD patterns of Smg.03NiCog.2Mn; 504
samples sintered at different temperatures for
1h (b)

. B 2b FrRiyR AERE (1100 C ~1250 C)
ST R4S 1 h rRTSAY Smo.03NiCog 2Mny g0y
anf) XRD (&35, NIE 2b "l L, Bl e 45 iR Y
FHE, Sm,NiCog o Mny 504 2 5 A AH I FRE HaZW T
R, SmMnO3 il SmMnyO5 W7 A AR H B
K H Jade 5.0 A AT Sm, NiCog 2Mny 5Oy
FEA XRD EEEE, 250K, BE Sm®t #
ZRAEIHE, RSB0 BLAS I R R R Y 3 AR
b (B 3). %4 Sm®t &t = <0.02 B, SS%
WE 5 J 1k 0 38 I g e el /S, 5 R DG SCTR A 45 R —
12, Sm3+, Mot Ml Mn*t B RBSHN
0.104 nm. 0.066 nm F1 0.054 nm™3), FEH R
S B T RO ROV 5 308 16 Mk iy FE A JLAE
K XRD F3 A il B RS A% i A i A Ak i
=N T AE RS T, (HREHE AN
ARTE BB B0 T, IR 8 A s v A 23 60 5 B0 Al A i
GiFn SmPt BB 2R T B0 A% I K TT RE 2 4R
Sm, NiCog.oMny g0 4R i A1 AH i M 5 £k 1 P A
FEFE. TN Sm3t B K n mrAL 7E,
TR RBELR =, 7E Sm3T 1B =8t BH B RS RUY
1AL A it 6 W 728 L 398 ) (] B P RE AR BE RS
FREMWEEREZ, F3 Sm,NiCop o Mn; 504 4R
AR AE, SIS HE Sm®t Bk ing
W, M4 SmPT g oo >0.02 B, i FEE]
R R AR, HIRA A/, FHih Sm3t
= R B FH B RS 28508 U5 7 FF 46 7 32 5 A
Sm,NiCog o Mny 5Oy 42 & A Al A i HE 2 5Bl Sm®*
BRI ORI, LS 2R SmP T B
THBREHIE U7 BME, Hi/MER A RO E
T B A WA R A P R, SRR OC. HERA
AIREAE, P& B4R B S, Sm,NiCog oMny gOy
I Eh A g TR S LR EE R R, AVF Sm3t 15
8.390
8.385 SmeiCo Mn. O

02" 1874

o 1100°C
e 1200°C

8.380

-1

Lattice constant / x10" nm

8.375
8.370
8.365
8.360
8.355

8.350
8.345 - .
8.340

0.00 0.01 0.02 0.03 0.04 0.05

B3 ZEARRESRS 1 h [ Sm,NiCop.2Mni 04
(0< @ <0.05) Ff i i i 2%

Fig.3 Variation of lattice parameters with x values
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