BAERFEAMZED - BAREKIEH S UM ZER

5 291 MR FHRES
DEFMLE

Fri2542A12H

i:ﬂ:j(%d) TR Eth ZEZHEBELT. TROKLDICEERZREN-LET, &%, &

# M TR FW OKE FRIEXE EHR)
=R Strength Anomaly of B2-type FeAl

B B:  Fr2552 A28 BOK) 108520 ~11 B 50 43
£ 15 BAKFEIZFIMEZRIIR 308 %=

E B : In this lecture, physical, elastic and plastic properties of B2-type FeAl are overviewed, and the
positive temperature dependence of yield strength is reconsidered with our updated results. FeAl is one of
well-known B2-type intermetallic compounds, which has been studied for structural applications for
decades. On the other hand, its fundamental properties such as physical, elastic and plastic properties still
have some unsolved issues, and thereby the compound has attracted great interests from the viewpoints not
only of engineering but also of solid-state physics. One of hot topics on the mechanical properties of FeAl is
the positive temperature dependence of yield strength, so-called the ‘strength anomaly’, which was firstly
reported in 1991. Unfortunately, the strengthening mechanism responsible for the anomaly such like the
Kear-Wilsdorf (K-W) locking has not been established and is still open for argument. Recently, there is a
trend to interpret the strength anomaly with the ‘vacancy-strengthening’ mechanism. As well known, FeAl
has a large amount of thermal vacancies at elevated temperature. The thermal vacancies are easily frozen
under supersaturation by quenching and the excess vacancies significantly harden FeAl. The idea of the
vacancy-strengthening mechanism for the strength anomaly is based on the excess vacancy hardening
behavior. However, it has not been understood how excess vacancies harden FeAl. Chang et al. claimed that
the excess vacancy hardening is a kind of solid-solution hardening, but it has been unclear how the
vacancies behave as a solid-solution element. In our recent study, it was found that the lattice parameter and
elastic moduli of FeAl in the temperature range of the strength anomaly are not affected by thermal
vacancies. This fact suggests that thermal vacancies do not contribute to the solid-solution hardening. A
direct interaction model between vacancy and dislocation should be taken into account for the strengthening
mechanism of FeAl
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