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Structure evolution during mechanical alloying of
FesoAlso binary system

REN Rong, WU Yu-cheng, TANG Wen-ming, WANG Feng-tao, ZHENG Zhi-xiang

(School of Materials Science and Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: Nanocrystalline FesyAlsy (mole fraction, %) alloy powder was synthesized by high-energy ball milling and
subsequent heat treating. Both the structural evolution of elemental powder during mechanical alloying and the effect of
heat treatment on microstructure of as-milled powder were investigated by X-ray diffractometry (XRD), transmission
electron microscopy (TEM) and scanning electron microscopy (SEM). The mechanical alloying mechanism of FesoAlsy
powder during ball milling was also discussed. The results show that the diffusion of Al into Fe lattice occurs during
milling, leading to the formation of Fe(Al) solid solution. The process was controlled by continuous diffusion mixing
mechanism. After milling for 30 h, the powder is composed of Fe(Al) with grain size of 5.65 nm. The transformation
from the disordered Fe(Al) solid solution into the ordered B2-FeAl intermetallic compound occurs after heat treating,
accompanying with the growth of B2-FeAl grain which is still in nanometer scale.
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Fig.l XRD patterns of FesoAls, binary powder milltd
different time: (a) 0 h; (b) 1 h; (¢) 5 h; (d) 10 h; (e) 30 h; (f) 50
h; (2) 80 h
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Fig.4 Relationship between aver-age grain size of FespAlsy

powder and milling time
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Fig.6 XRD patterns of 30 h milled FesyAls, powder before
and after heat treated at 800 'C for 1 h
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