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HARDENNING AND SOFTENNING EFFECTS OF Fe-Cu NANOCRYSTALLINE
SUPERSATURATED SOLID SOLUTION FORMED BY MECHANICAL ALLOYING

LI Bolin;ZHU Min; L1 Long; LUO Kanchang;Ll Zuxin (South China University of Technology,
Guangzhou 510641) (Manuscript received 1996-03-19, in revised form 1996-07-15)

Abstract: In present work nanocrystalline supersaturated solid solutions (NSSS) with bcc and fcc
structures were prepared in Fe-rich and Curich compostion of immiscible Fe-Cu system respectively by
mechanical alloying. The effects of grain size and composition on the hardness of Fe-Cu NSSS have
been studied by X-ray diffraction and Vickers hardness measurement. It has been found that the
hardness of NSSS formed in Cu-rich composition increases with the increase of Fe, its solute atom
content. On the contrary, the hardness of NSSS formed in Fe-rich composition decreases with the
increase in Cu content.The hardenning and softenning caused by the dissolving of Fe and Cu
respectively have been discussed based on the structure feature of NSSS and estimation of the strength
of grain boundary and crystal components of NSSS.
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