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Fig. 1 Effects of heat treatment processes on DSC curves of NigyAl;oMn cFes alloy

(a) —Solution temperature( for 24 h); (b) —Ageing temperature( for 24 h) ;
(c¢) —Ageing time (at 400 C); (d) —Ageing time (at 500 C)
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Fig. 2 Effects of solution treatment temperature (a) and ageing time (at 400 ‘C) (b) on tys,
At and QM of Ni(,()Al]gManes alloy
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Martensitic transformation behaviors of NiAIMnFe
high temperature shape memory alloy

HE Zhirong" *>, WANG Yong-shan’, ZHOU Jing-en'
(1. State Key Laboratory for Mechanical Behavior of Materials,
Xi an Jiaotong University, Xi an 710049, China;
2. Department of Materials Science and Engineering,

Shanxi University of Technology, Hanzhong 723003, China)

Abstract: The effects of the solution and ageing treatment processes and thermal cycling on martensitic transformation (MT) behaviors of high
temperature shape memory alloy NiggAl;gMngFes were investigated by differential scanning calorimetry, X-ray diffraction, SEM, energy disper
sion X-ray spectroscopy, optical microscopy and micro-hardness test. A reversible thermoelastic MT takes place during cooling and heating in
the solutiorr and ageing-treated NigyAljgMngFes. The MT temperature, temperature hysteresis and transformation heat of the alloy increase
with solution temperature increasing. The ageing treatment also strongly affects MT behaviors. An excellent MT behavior can be obtained from
400 C ageing following 1 100 C solution treatment. Thermal cycling is nearly no effect on the forward MT, but martensite shows stability ef-
fect in the first thermal cycle, and makes the reverse MT defer. After the first thermal cycle, the reverse MT is no longer affected by thermal
cycling. The microstructure of the quenched NigyAljgMnjgFes alloy consists of martensite and gamma phase. The volume fraction of gamma

phase is about 20% . The hardness of martensite is higher than that of gamma phase.

Key words: NiAMnFe; shape memory alloy; solution treatment; ageing; transformation
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