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Abstract

The purpose of the present study is to examine the relation-
ships between microstructures and mechanical properties of the
Fe-9wt%AIl-30wt%Mn-1.6wt%C alloy in the as-quenched
condition and after being aged at different aging temperature for
various times by using scanning electron microscopy and
transmission electron microscopy.

When the alloy was in the as-quenched condition or aged at
temperatures ranging from:550°C t0:850°C for short times, fine
k ~- carbides could be observed within-the austenite matrix and
no evidence of the grain‘boundary precipitates could be detected.
Therefore, the strength of the alloy increased without
significantly decrease in ductility. However, when the alloy was
aged at higher temperature, not only fine « “-carbides were
formed within the matrix, but the coexistence of extremely fine
K -carbides formed during quenching and coarse particles of «
-carbides formed at aging temperature on the grain boundaries
were found. Both of the strength and ductility of the alloy

decrease with increasing aging temperature. Besides, the



fracture surface of the alloy was also observed by scanning
electron microscopy. The results show that the strength
increased and the fracture surface belonged to ductile failure
when the alloy was aged at 550°C. When the alloy was aged at
850°C, however, both of the strength and ductility of the alloy
decreased rapidly, and the fracture behavior was of intergranular
failure. The results of fracture behavior were corresponding to

the microstructure features.
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