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Crystallography of FCC-FCT martensitic transition in
MnFeCu antiferromagnetic shape memory alloy
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(School of Materials Science and Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Shape memory effect in MnFeCu antiferromagnetic alloy comes from the FCC-FCT martensitic transformation
(MT). Compared with many other alloys, MnFeCu alloys have small lattice distortion. The infinitesimal deformation (ID)
approach theory was applied to study the crystallography of FCC-FCT MT with the twinning shear as the lattice invariant
shear in the MnFeCu alloy. Simple analytical solutions were derived, which were in good agreement with the experiment
results. Compared the calculated results with those obtained from the classical WLR theory, it was found that the former
are the approximation by neglecting the higher-order terms of the latter. In the condition of small lattice distortion, they
almost have the same accuracy. Therefore, for the alloys with small lattice distortion, ID approach theory can be applied
to predicate the crystallography conveniently, which can derive simple analytical solutions with high accuracy.
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Table 2 Analytical solutions obtained from ID approach for FCC-FCT martensitic transformation with twinning shear as LIS

FCC-FCT
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Table 3 Numerical solutions for MnFeCu alloy using ID approach
Two sets of analytical solutions
Item
S-1 S-11
Volume fraction of Vi, f 0.3390 0.6610

Habit plane, p

Shear deformation direction, d

[0.7161, 0.6980, 0]
[-0.7161, 0.6980, 0]

[0.7161, 0, 0.6980]
[-0.7161, 0, 0.6980]

Shear deformation magnitude, my 0.0210 0.0210
Orientation relationship of V)

[100], A[100],, 0.6018° 0.6018°

[010], A[010],, 1.3460° 0.6174°

[001], A[001],, 1.2040° 0.8622°
Orientation relationship of V,

[100], A[100],, 0.6018° 0.6018°

[010], ~[010],, 0.8622° 1.2040°

[001], A[001],, 0.6174° 1.3460°
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4 WLR FCC-FCT
Table 4  Analytical solutions for FCC-FCT phase transition obtained from WLR theory

Two sets of analytical solutions
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Table 5 Numerical solutions for MnFeCu alloy using WLR theory

Two sets of analytical solutions

Item
S-1 S-1I
Volume fraction of Vy, f 0.3356 0.6644
Habit plane, p [0.7141, 0.6998, 0.0152] [ 0.7141,0.0152, 0.6998]
6 WLR

Table 6 Analytical solutions of WLR theory by neglecting high-order terms

Two sets of analytical solutions
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