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Effect of Thermal Cycling on Shape Memory Effect and Stabilization of
Parent Phase in Fe-21%Mn Alloy

W. Jin and C.S. Choi
Department of Metallurgical Engineering, Yonsei University

ABSTRACT

Effect of thermal cycling on shape memory effect and stabilization of austenite was investigated in Fe
-21%Mn alloy. The thermal cyclic treatment was carried out with two types, room temperature-—e215C
and room temperature -— 260°C .

In case of the room temperature-=215C, the SME was rapidly increased up to 3 cycles and
maintained nearly constant value regardless of further cycles. In case of the room temperature-—260C,
however, the SME was increased with increasing the thermal cycle up to 5 cycles and decreased gradually
with further cycle,

The variation of the ¢ martensite volume pct with the thermal cycle was in good agreement with the
variation of the SME, Therefore, the change of the SME due to the cyclic treatment was explained with
the change of the & martensite content, As the thermal cycle was increased, the M temperature was

decreased, and the A, and A; temperatures were increased, respectively.
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Table 1. Chemical Composition(wt%), Transforma-

tion Temperature(°*C) and & vol% of the
Alloy Used.
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Fig 1. Dilatation curve of Fe-21%Mn alloy after

solution treatment and water quenching.
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Photo 1. Optical micrographs of Fe-21%Mn alloy after thermal cycle.
A) . As guenched state
B), C) : 5, 15 thermal cycled(R. T=~215C)
D), E) : 3, 15 thermal cycled(R. T=—260C)
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Fig.3. X-Ray diffraction patterns of Fe-21%Mn alloy Fig.4. X-Ray diffraction patterns of Fe-21%Mn alloy
after thermal cycling(R.T=—-215C). after thermal cycling (R. T -—260C) .
A) As quenched, B) 5 thermal cycled, C) 15 A) As quenched, B) 3 thermal cycled, C) 15
thermal cycled. thermal cycled,
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Fig 5. Variation of volume pct of & martensite with
the number of thermal cycle(R, T =— 215,
R.T==260TC) in Fe-21%Mn alloy.
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Fig 6  Variation of transformation temperature with
the number of thermal cycle(R. T - 2607C)
in Fe-21%Mn alloy.
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Fig.7. Variation of shape memory effect with the
number of thermal cycle(R. T==215C, R.T
—-—260°C) in Fe-21%Mn alloy.
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Photo 2. Transmission electron micrographs of as-quenched state (zero cycle) and 15 thermal cycled state
in Fe-21%Mn alloy.
A) . As quenched state
B) : 15 thermal cycled{R.T=—=215C)
C) @ 15 thermal cycled(R. T==260°C
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