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Abstract Crystal structures and magnetic properties of annealed Co-(Al-Fe) alloys have been investi-
gated. Annealed specimens showed superparamagnetism when x=0.05 and ferromagnetism when x>0.
10. Magnetization increased as x increased. X-ray diffraction data revealed that specimens were single-
phase in B2(CsCl) structure with constant lattice parameter 2.87 A. The experimental results were

analized on the point of view of the local environmental effect of magnetic atoms.
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Fig. 1. Crystal structure of CoAly»Fey s alloy.
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Fig. 2. Crystal structure of CoAly xFeo 5 alloy.
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Fig. 3. 6 —H isotherms of CoAls s:Feq s alloy.
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Fig. 4. Spontaneous magnetization and reciprocal suscep-
tibility versus temperature of annealed CoAly sFey i alloy.
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Fig. 5. 6 —H isotherms of CoAl oFey 10 alloy.
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Fig. 6. Spontaneous magnetization and reciprocal
susceptibility versus temperature of annealed CoAl

0 90Fe0 10 alloy.
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Fig. 7. Spontaneous magnetization versus temperature
of annealed CoAl,_xFex(X=0.15, 0.20, 0.25) alloys.
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Fig. 8. Spontaneous magnetization versus temperature
of annealed and rapidly solidified CoAl,_xFex(X=0.30,
0.35, 0.40) alloys.
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Fig. 9. The unit cell of CsCl type crystal structure.
Co atoms favor A site, Al atoms favor B site.
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Fig. 11. Variation of the magnetic moment of an
Co atom with the number of Al nearest neigh-
bours.
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Fig. 12. Variation of the magnetic moment of an
Fe atom with the number of Al nearest neigh-
bours.
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Fig. 13. Magnetic phase diagram of homogeneous
model in CoAl,_xFex alloys.

The solid line is the boundary for magnetic atoms
to assume and the broken line is the bond percola-
tion limit.

P, S and F denote paramagnetic, superparamagne-

tic and ferromagnetic regions.
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cule are compared with those values calculated for
various x and a, using the homogeneous model.
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Fig. 15 Magnetic phase diagram of heterogeneous
model in CoAl,.xFex alloys.

The solid line is the boundary for Fe atoms in the
ordered phase to assume moments, the dotted line
is the bond percolation limit for the ordered phase
and the broken line is the bulk percolation limit for
either phases.

The shaded area is for possible superparamag-
netism.

Underlined letters indicate the magnetism of a
phase which forms matrixs and Non-underlined
letters are for a phase which exists in the form of

finite size clusters.
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