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Abstract The amorphous Alss Feo Zeo Gd alloy was successfully prepared by mechanical alloying.
The microstructure evolution, phase transformation and thermal stability were investigated by X —ray
diffraction technique, scanning electron microscopy and differential thermal analysis. The results
show that the mixture pow ders were fully amorphized after milling for 60h. DT A results show that
one exothermal peak during the crystallization of amorphous alloy- The production phases of
crystallization for amorphous Als Feo Zro Gds alloy, annealing at temperature 923K for one hour,
composed of a— Al) solid solution, Fe&s Gd, Fe2Zr and Ak Gd. The crystallization activation energy of
the amorphous alloy estimated with the Kissinger equation is 259. 64 kJ mol L
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Fg. 1 The XRD patterns of Alss Fejo Zry Gds mixture
pow ders for different milling time
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Fig- 3 The DTA traces of Aks Feio Zro Gds amorphous
alloy at differential heating rates
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Table 1 Atomic radius difference, electronegativity diffe-
rence and heat of mixing™' between atomic pairs in the

Al Feyo Zryo Gds

Atomic pairs AR/R (%) Ay (%) A Hyic (kJ/mol)
Al-Fe 13.28 13. 66 - 11
Al-Zr 11.18 17. 39 - 44
Al-Gd 25.17 25. 47 - 38
Fe-Zr 28.23 27. 32 - 25
Fe-Gd 44.35 34. 43 -1
Zr-Gd 12. 57 9.7 9
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Fig. 5 The XRD patterns of Aks Feo Zng Gds after

annealing for 1h at 923K temperature
B FesGdO: FeZr: AbGdsa: a-Al

3
(1) Abs Feio Zro Gds
, 60h ,
(2) 923K Ih ,
Al . FeGd FeeZr AbGds .
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