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Study on the mechanism for pseudo-elasticity effect in Ni-Ti alloy

and Fe-based al loys
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The mechanism of the pseudo-elasticity is studied according to the revealed mechanism of
shape memory alloy and then the alloy having the behavior is considered. First, this study
presents a simple interatomic bonding model for disordered A2 and B2 crystal structures.
Only 13 motifs were found as unique by point symmetrical operations and classified in
terms of the point groups. Four bonding patterns were found for configuring the space of
models with unique motifs according to symmetrical operations between the motifs of the
center and neighbor atoms. Each shape memory binary alloy can then be connected to the
motifs on the atomic model via the crystal syngony and point symmetry. Second, the
amount of the strain energy of Ni-Ti alloy during deformation is compared with that of heat
flow with DSC during heating and the equality at the balances of both i1s found. Third,
Three kinds of Fe-based alloys are conducted on elastic and plastic deformation tests and
considered the pseudo-elasticity.
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Table 1 Chemical composition

Mass% C Si P Ni
Fe-P alloy 0.192 0.07 2.76
Fe-Si alloy 0.169 13.4 <0.003
Fe-Ni alloy 0.0015 <0.01 <0.003 30.63

Al N o S

Fe-P alloy 0.019 0.0018 0.0026 0.001
Fe-Si alloy 0.024 0.0014 0.0011 0.0003
Fe-Ni alloy - - - 0.0005

Table 2 Heat treatment conditions

Heat treatment ~ Temperature("C)  Keep time(min) Cooling rate

Fe-P Rapid cool 1070 240 About 1000(°C/sec)
Fe-P Late cool 1070 240 30(°C/h)
Fe-Si Rapid cool 1100 240 About 1000(°C/sec)
Fe-Si Late cool 1100 240 30(°C/h)
Fe-Ni Rapid cool 1000 60 About 1000(°C/sec)
Fe-Ni Late cool 1000 60 60(°C/h)
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