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Abstract Positron lifetime measurements have been performed in binary Fe-28A1 and Fe-40A1 al-
loys. The valence electron densities of bulk and microdefects in all tested samples have been calculat -
ed by using the positron lifetime parameters. The densities of valence electron in the bulks of Fe-
28A1 and Fe-40Al alloys are 4. 10X 10 *a u., 2 36X 10 *a u. respectively. It indicates that, in
Fe atom the 3d electrons have well-localized properties and tend to form covalent bonds with Al
atoms. The bonding nature in Fe-28A1 or Fe-40Alis a mixture of metallic and covalent. The large-
open-volume defects occur on grain boundaries in Fe-28A1 and Fe-40Al alloys. The bonding cohesion
of the grain boundaries in the tested samplesis weak due to the low density (ng) (13.2X10 *a u.
(Fe-28A1), 4. 70X 10 “a u. (Fe-40AD]J of valence electron there. The open-volume of defects
on the grain boudary in Fe-40A1 alloy is larger than that in Fe-28A1 alloy.
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Table 1 Parameters of positron lifetime spectra for tested al- G
loys ’ ’
Alloy T/ T/ ps 1/ % Iy % T/ ps (5 ;
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2 186,942 380+46 93 1+2 69+2 1937 fii= 4, B) A.B
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Table5 Room temperature mechnical properties of Fe Al al-
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Alloy 6/ MPa ©6g/MPa &% %
Fe-40A1 450 360 1.2 2 4
Fe-28A1 455 424 2.0 26
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