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The Thermoelectric Properties of Fe-Si Alloys
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Thermoelectric properties of Fe-Si alloys prepared by a RF inductive furnace were investigated. As sintering
temperature of Fe-Si alloys increased, density of the specimen was increased and the phase transformation
from metallic phase to semiconducting phase occurred more effectively. The e-FeSi was detected in spite
of 100 hrs annealing treatment. In the case of FeSi;os-FeSi,os specimens, thermoelectric property for nearly
stoichiometric composition FeSi, was good. The Electrical conductivity of the specimen increased with tem-
perature, exhibited the typical semiconducting tendency. The activation energy in the intrinsic region (above
about 700K) was approximately 0.46 eV. In spite of non-doping, the Seebeck coeftficient for all specimens

exhibited p-type conduction due to Si deficiency.
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Table 1. Preparation conditions and characteristics of specimens
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Fig. 1. Schematic diagram of the apparatus for electrical conductivity
and Seebeck coefficient measurement. (1. specimen, 2. silicon rub-
ber, 3. voltmeter, 4. DC current source, 5. thermocouple, 6. alumina
tube, 7. gas inlet, 8. gas outlet, 9. air inlet, 10. air outlet).

XRF (wt%) Sintering condition Annealing condition
Sample Used .
name material Composition Fe Si Temp. Time Densi‘gy Temp. Time
() (h) (g/em) {®) (h
Cl FeSi, 1170 3.805 830 36
C2 FeSi 1185 4.097 830 36
a3 i FeSi 1200 830 36
Commercial o 4891  51.09 7 4.448
c4 FeSi, FeSi, 1200 830 100
Cs FeSi, 1200 4.443 800 36
C6 FeSi, 1200 4.484 850 36
S1 FeSij o5 49.53 50.47 4337
S2 FeSi, o7 49.20 50.80 4383
S3 FeSizo 4845  51.55 4.103
S4 FeSiz.o3 49.06  50.94 4.406
g5 Ineotprepared FeSisos 4860  49.22 1200 7 4116 830 100
in this work ’
Pl Feo.0sMno 05Sia 48.60 49.22 4.487
(Mn 2.18)
NI FeosConosSia  49.00 4943 4.559

(Co 1.57)
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Fig. 2. Scanning electron micrographs of Fe-Si alloy sintered at (a)
1170, (b) 1185, (c) 1200°C for 7 h in Ar atmosphere.

2 Gl A=) v

3
Fo= Bttt A4 L% - Seebeck A2 W= 2k



204 C.-H. Pai and H.-J. Park

@ ¢ - FeSi

O B -FeSi,
o (@]
@ct 0 000w SLEA
®e2 e

(c)C3 ,jL” M N L o
LIS VNSV S
(e) C5 "JL " A_‘Jt
008 shomee o

70 60 50 40 30 20
26 (Fe-Ko)

Fig. 3. XRD patterns of annealed specimens : (a) C1(S1170 + A830/
36h), (b) C2(S1185 + A830 / 36h), (c) C3(S1200 + A830/36h), (d)
C4(S1200 + A830/100h), (e) C5(S1200 + A800/36h), (f) C6(S1200
+ A850/36h).
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Fig. 4. XRD patterns of annealed specimens : (a) S1(FeSi;os), (b)
SZ(FeSim), (C) S3(FeSi2,00), (d) S4(Fesi2,o3), (e) SS(FeSiz,os), (f)
P1 (Feo_qul’lo_ossiz), (g) N1 (Fe0_97C0n0_038i2).
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Fig. 5. Temperature dependence of electrical conductivity.
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Fig. 6. Temperature dependence of the Seebeck coefficient.
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Fig. 7. Temperature dependence of the power factor.
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