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Abstract SHS(Self- propagating High temperature Synthesis) of Fe-Si based materials was done by mixing of metal-
lic powders Fe and St with ignition catalysis KNO; in weight ratio KNOs/(Fe+Si) = 0.2, pressing under 50MPa and ig-
nition. There was little difference in XRD results of obtained powders between ignition atmospheres of air and Ar,
both of which contained Si0.. Fe-Si based thermoelectric material with a main phase of semiconducting 3-FeSi, was
prepared by forming of synthesized powders, sintering at 1190°C and annealing below peritectoid temperature. In the
specimens with Fe/Si weight ratio = 46/54, 44/56 and 42/58, Seebeck coefficient increased with Si content and 2 step
washing treatments made the sign of Seebeck coefficient from plus to minus and higher density obtained. SiO. forma-
tion could be explained by the role of K as an oxidizer during the processes related to heat treatment regardless of com-
position.
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Table 1. Starting Materials and Composition of Samples in the Experiment for the Investigation of §-FeSi; For-

mation by SHS Process.

Sample Name Statring Matenal Composition{wt ratio Fe/Si)
s50.5 49.5/50.5
— Fe(RH® L, O, extra pure)
$53 . 47/53
Si(#E e (A, 98% pure)
$56.5 ) 43.5/56.5
] KNOy(ZH L, BA,>99.9%) - -
$60 N 40/60

Table 2. Characteristics of Samples Prepared for the Investigation of Thermoelecvtric Property

S/N Used Materials

S1 -

S2

53 Fe(CERAC, 99.9%, -325mesh, 9.95um)
e S(CERAC, 99.5%, —~325mesh)

1 Mn(CERAC, 99.6%, -325mesh, 7.85um)

& Co(CERAC, 99.8%, - 325mesh, 4.82um)

S KNOx(Yakuri Pure Chemicals Co., >99.9%)
SEW*

*2 step washing

gas in - :::J;::E;47 A

g
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 Reaction Chamber

: Power Supplying Lines
. Sample

. Graphite Supporter

. Vacuum Pump

: Ignition Line

mom OO W

Fig. 1. Schematic diagram of the apparatus for ignition.
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Weight Ratio Ignition Density
of Fe/Si Atmosphere (g/cm®)
| a5
44/56
42/58 air 2617
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Fig. 2. XRD patterns of the materials obtained by SHS(before
annealing). *ignited in Ar, “ignited in vacuum
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Fig. 3. XRD patterns of the materials obtained by SHS(after an-
nealing). *ignited in Ar, *ignited in vacuum
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Fig. 4. X-ray diffraction patterns of as-annealed specimens (a)
SL, (b)S2, (¢)S3, (d)S4, (e)S5, (f)S6, (g)S3W and (h)SEW
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Fig. 5. Seebeck coefficient vs. measurement temperature for
the specimens S1, S2, S3, S4, S5 and S6.
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Fig. 6. Electrical conductivity of the specimens S1, S2, S3, S4,
S5 and S6 as a function of temperature.
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Fig. 7. Power factor oo vs. measurement temperaure for the
specimens S1, S2, S3, S4, S5, S6 and OZII
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Fig. 8. Beebeck coefficient vs. measurment temperature for the
specimens S3, S6, S3W and S6W.
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Fig. 9. Electrical conductivity of the specimens S3, 56, S3W
and S6W as a function of temparture.
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Fig. 10. Power factor a*s vs. measurement temperature for the
specimens S3, S6, S3W and S6W.
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Fig. 11. Scanning electron micrographs of polished specimens (a)S1, (b)S2, (¢)S3, and (d)S3W.
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Fig. 12. Electron probe micro-analysis of the specimen S$3; (a)
SEM photograph and line scanning of Fe and Si (b) dot map of
Fe (c) dot map of Si
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