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Table 1. Crystal structures and thermoelectric properties for iron silicides.

Compound Crystal symmetry Resistivity Thermo.emf* Hall coefficient References
b and space group (10~3Q+m) («V/K) (107**m3/C)
Fe,Si cubic O 0.03~0.05 —2 — 5~7 (8, 9)
FesSi, cubic D 0.17~0.20 —14.4 — 10~12 (13~15)
FeSi cubic T, 0.22~0.25 1.6~3.6 3.4~4.0 16~19 (20~23)
a-FeSi, Tetragonal D}, 0.50~0.72 5~10 0.1 24~25 (20,26,27)
B-FeSi, Orthorhombic D3 5.00~10.0 +200~=+300 +300~£600 24,28~30 (31,32)

*: Thermoelectric power or Seebeck coefficient. ( ): References of crystal structure.
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Table 2. Lattice parameters of the g-phase™ and
phases observed in the e-and a-phases
eutictic lamellar structure by the X-ray
powder diffraction method.

Annealing

Lattice parameters
a b c

Observed phases’™
a & B Si

Lamellar

Standard

1173K, 6.84 x10%
1073K, 1.62x10%

973K, 4.68x10%
1173K, 7.20 X 10%°s

9.87, 7.755 7.85,
9.87, 7.76; 7.85;
9.87, 7.76, 7.84,
9.87, 7.76, 7.85;

o 0 O
o O O
O O O O
O

12The standard 8-phase was prepared by annealing an Fe+67.2
at% Si alloy powder.
*Qpen circles show the phases detected.
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Fig.2. Changes in the resistivities of the sintered
FeSi-Fe,Si; alloys annealed at various tem-
peratures for 7.2X10%.
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Fig.3. Change in the resistivity and thermoelectric
power for full annealed Fe,_yMn,Si, and
Fe,_, Co,Si, as a function of Mn or Co
composition. py and @y are the resistivity
and thermoelectric power of as-sintered
specimens, respectively.
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Fig.4. Typical variation in the quantity of e-, a-
and B-phases and free Si in the sintered
Fe,_ Mn,Si, by X-ray quantitative analyses
as a function of an annealing temperature
for an isothermal duration of 7.2X10%.
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Fig.5. Typical variation in the quantity of e-, a-
and B-phases and free Si in the sintered
Fe,_,Co,Si, by X-ray quantitative analyses
as a function of an annealing temperature
for an isothermal duration of 7.2 X10%.
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Fig.6. Electrical resistivities of n-type Fe,_,Co,Si,
as a function of the temperature.
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Fig.8. Temperature dependence of thermoelectric
power for n-type Fe,_,Co,Si,.
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Fig.12. A simplest thermoelectric generator sys-
tem as a teaching material.
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