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ABSTRACT

In the Fe-Si system, a mixture of «(FeSis)- and €(FeSi)-composition powders was
sintered and heat-treated subsequently at various temperatures and time to get ther-
moelectric f-phase(FeSi,) compacts. The different transformational sequences depending
on the heat treating temperature were found through the investigation into phase trans-
formation and microstructural development. That is, a rapid eutectoid decomposition of «
— B+ Si occurred together with a accompanying slow reaction between the dispersed Si
formed by above decomposition and the preexisted € phase at temperatures below 830°C.
The unreacted Si and the micropores formed due to the density change upon the trans-
formation coarsened as heat treating time elapsed. At temperatures above 880°C, how-
ever, transformation was proceeded by a peritectoid reaction of e+ e— 8. It took at least
200min, to achieve 90% volume fracion of transformed A phase, and the growth of micro-
pores was also observed in this transformational sequence with prolonged heat treating

time.

Key words: Thermoelectric FeSi,, # phase, Transformational sequence, Eutectoid decom-

position, Peritectoid reaction
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Fig. 1. Equilibrium phase diagram of Fe-Si system.
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Table 1. Chemical composition of powders used.

(wt %)
powder g M Al Si
element
@ comp. 44,70 0.01 0.16 bal.
€ comp. 63.61 0.01 0.20 bal.
£ comp. 49,86 0.01 0.17 bal.
stk &, o8 2A(LE 9 AzhezE dA=E A

ol dhs) welel B wlAzAY) S 2
ot sz el dAEHA TAE G AT S2A
2% 9] daAole. =g AREALNEL o8 A
2ze) WHASS HPHoE 2Aelel de L
A 23= Yases.

Al %=4 g} Iﬂ

= o

1. Alme] M=

A} SiAFE AHEste] At ArdsizlelA Eet
Zojolz &AW o2 axA(Fe:Sig A = 2:5)%
exA(Fe:Si¢ 9#Hl = 1:1)9] 23 AXE Az}
Aot ol F JRE St FFUE <37mme FEH
S Eqleh. Bie stEAs EAME ASE £ 14
Yehligich, ad] 2R& 2ES Az FEE ey
FeZ®A (42~46wt%)H 9ol 9l& whd, eife] Aoz
AzE Bare eAle] FezAel 65.8~66.8wt%el ]
Fe9| ko] ozt vidslsich. Y] AL HeM = a
249 Fas} ezAe] FHg Azt Egfsiylon
o] o FA9 FedtsF ¥5& ghslq EYw &S 24
sad, pxAe 1S Aed FAVNAAAAR &
Astant. old 1z (5~10MPa, 60~90sec)s} 2
1912 (35~45MPa, 20~40sec)< 7FstdA] 250~
330A9 #F9} 50A, 5kHzo RREE % 90~150%%
o BAstmEn 4539 AU LFAHA(p: 10mm,
h: Tmm) & K=, 224 F A8 LEFHL F
d died) THIETE FB2AZ EAT F, o)F o)
APL B3l 42 die U A8Y X2 FAaslt
Agex WA die WP AR &+ die EHE
o} Hig 40°C A= w3

2 AlMe| 7} ¥ ZEpy

AR AW Axr AP AUz

7NexE A8 Frlaldeh. dAge AdUest
95%0] 4] AAA|HE Mgt YT 107 torr AFel
A 23 F RARAM Ao 2zl AjzHEet AAE
Ak, o @ Fe-Si 294 &3¢9 34 =9 Hejol
3t AFAAE Fzsle] 25(810, 830, 850, 865,
880, 900 ¥ 920°C) ¥ AjzH(60, 200, 360 H
720min. )& SgriA 2 WEAA dAsi. 224
Ha Gz A9 4EAHE XRDS} EDSE 33
I w242 BFEEn|A e FAAAE e ksl
of He|ASH 7} 4o FE P nAE dAe] 2719
o3-g TAsigdch. 53] Y] g niAe dAE
279 9 HPHLE 2AEP] 48, o8 212
2 dxe)d A"l gt AgzAEAYS s
of W fAHE-E] QAT AHA 3] ¥ AL 4 3
3 o4 Wt HFFOE FH3goh

2 9 &
1 dxialmel olMEE BED AR

274 AW E 830°CS} 900°Col A 6085 AH 25l
Fdnj oz #FF AAE AR 14 ¥glo 2
A R A 2] gel 1AWl EAEAsA.
aev 830°ColA AAAR A4 900°Cel M 2
oA g Aol 7AW EAFF . A2 e EAste
A& F937] sl FARARN AL o)t 2+ 24
A9 ZolA(AHA 2(a)9] A, B, C 9 D)o Hsl
EPMAEA L gsigrt. ARE2 eA B: g4, C:=
#44 Si, 283 D H21F A2 FAHY.
gz AZARS §74 830°C(A-&) 8 900°C(TL) o)

Photo. 1. Microstructures of specimens heat-treated
for 60min at (a) 830°C and (b) 900°C
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Photo. 2. Microstructural features of specimens heat-treated
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Photo. 3. Microstructures of f-composition specimens; (a) as-sintered and heat-treated at (b) 830°C and (c)

850°C and (d) 900°C for 360min.
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Fig. 2. X-ray diffraction patterns.

(a) e-composition powder (b) e-composition powder (c) B-composition

sintered specimen (d) heat-treated specimens of (¢) for 60min. at 830°C (e) heat-treated specimens

of (¢) for 60min at 900°C (Cu-ka)
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Photo. 4. Microstructural development of B-composition specimens heat-treated at 830°C with heat treating

time (a) 60min. (b) 360min. and (c) 720min.
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Fig. 3. Shematic diagram of transformation sequences and microstructural development.
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