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ABSTRACT

Fe-5i based powders prepared by melting the metals in the composition of FeSie, FepweMneesSie and FeyysCopos
Si; were used as the starting materials together with a commeraal FeSi; pawder to study the effect of oxidation
an their thermoelectric properties. The powders were heated al 650~800C m dried air before forming and
smtermg al 1190 and 1200T in Ar+7%H,. The microstructure and phases of the annealed specimens were
observed using the optical microscopy, SEM, EDS and XRD. The thermoelectric properties of the specimens
were also measured. The temperature at which Seebeek coefficient showed the maximum value increased
with the degree of oxidation. Electrical conductivity showed a tendency to decrease in the oxidized samples
regardless of their compositions. Seebeck coefficient ol lhe specimen showed almost the same value even
after axidation, which may be explained by the formation of the discontinuous second phases from impurities
in the oxidized specimens.
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Table 1. Composition and Weight Gain by Oxidation
of Used Powders.

Weight

. Oxidation el‘,g

Composition . Gain
Condition

{+ Awl%)

650TC, 5 h

. ) 2.65
in dried air
720C, 5 h

. . 5.82
Commercial FeSis m dried air

{CERAC, 3133 wt%S1) 750C, 5 h 6.49

in dried air )

800T, 5 h

. . . 943
in dried air
. 780, 5 h

Prepared FeSi ! 5.25
n dried amr
. 750C, 5 h

Prepared FBDQ5MH(]u§Slg . 4.62
in dried ar
. 750C, 5 h

Prepared FegoCogessiy . ) . 523
in dried air
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Fig. 1. X-ray diffraction patterns of oxidized powders

from commerical FeSiz; (a) as ball-milled (h) as
oxidized at 650C (c) as oxjdized at 7207 (d)
as oxidized al 7507 (e} as oxidized at 800T
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Table 2, Name, Condition of Preparation and Density of Specimens,

y Cm:pfosition Temperature (T), Time (h) of Treatment Density
ame efore
Oxidization Oxidation Sintering Annealing (g/em’)
C0-1200* Unoxidized 1200, 5 840, 15 3.881
CB50-1200* 650, 5 1200, 5 840, 15 3817
C720-1200* 720, 5 1200, 5 &40, 15 3.597
51.23 wt%S
C750-1200* 750, & 1200, 5 840, 15 3491
C800-1200* 800, b 1200, 5 840, 15 3.16%
C800-1190* 200, 5 1190, 5 840, 14 311
un® FeSiy Unoxidized 1190, 5 840, 20 3.84°
Mn# FegposMng osSia Unaxicdized 1190, 5 240, 20 338"
Co* FegesCoposSis Unosxidized 1140, 5 840, 20 3687
un-ox* FeSi; a0, 5 1190, 5 840, 20 3.307
Mn-ox* FepssMng 0sSiy 750, 5 1150, 5 840, 20 3537
Co-ox# FeyusCoogsSia 750, 5 1180, 5 840, 20 3407

*from commercial FeSi: powder (CERAC), * from puiverized ingat by melting method, as sintered specimens,

*as annealed specimens
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Fe Si Na Ca Ti Al Total Si/Fe
A 62.54 36.40 0.15 99.09 116
un B 4943 54.21 0.18 10381 218
C 23.32 50.89 1.52 0.52 1047 86.71 434
B 4965 56.40 0.31 106.36 2.26
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) D 6141 41.13 045 2.50 105.50 1.33
HneE E 3038 | 5L12 120 | 04l 100 | 711 335
A+B+CF 40.50 51.87 0.58 0.24 271 96.91 2.55
D+E# 30.74 52.87 0.95 0.88 .42 0.14 548 0148 342
*locations m Fig. 8(b), *arca analysis
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