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Effect of Prior Deformation and Cyclic Transformation
on the Mechanical Properties in Fe-30 Ni-0.24 C Alloy

H.S Kim*, K B Lee*, S K Hong **
*Department of Materials Engineering, Chonbuk National University
**Gold Star Co., Production Engineering Research Lab.

ABSTRACT

In this study, the ausformed martensite cooled to -196°C with various deformation degrees in Fe -30%Ni-0.24%
C alloy was transformed to reversed austenite at 500°C by cyclic reverse martensitic transformation. The effects of
prior deformation and the number of cyclic reverse transformation on the microstructure and the mechanical
properities of reversed anstensite were investigated.

Experimental results showed that the strength of reversed austenite was higer than that of original austenite.
This is due to higher dislocation density and grain refining, The reversed austenite formed from ausformed
martensite was highly strengthened by prior deformation. This strengthening effect of reversed austenite is attribut-
ed to higher dislocation density than grain fefining. The yield strength of reversed austenite below 30% prior
deformation, but above 30% prior deformation the strength of reversed austenite is lower than that of deformed
austenite. This is due to partly disappearance of strain hardening effect at higher deformation degree by reverse
transformation, The strength of reversed austenite is increased with the number of cyclic transformation. Espe-
cially, it is principally strengthened by the first cyclic transformation and shows higher increase in yield strength than
that of ultimate tensile strength.
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Table 1. Chemical composition of alloy used (Wt %)
C | Ni Si |Mn| P S Ti | Fe |Ms(C)
0.24)30.41)0.011| Tr | 0.003(0.0017| 0.015| Bal | -110
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Photo. 1. Micrographs of various structures in Fe-30%Ni-0.24%C alloy. A) Original austenite
B) Virgin martensite C) 30% Deformed austenite D) 75% Ausformed martensite
E) 1cycle, 0% Reversed austenite F) 1 cycle, 30% Reversed austenite
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Fig.5. Ultimate tensile strength variations of reversed austenite with cyclic transformation number
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Fig.6. Elongation variations of reversed austenite with cyclic transformation number .
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