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Theoretical Investigation on the Stress-Strain Relationship for the Porous Shape
Memory Alloy

Jae-Kon Lee , Young-Jin Yum' " and Sung-Bae Choi’

ABSTRACT

A new three-dimensional mode! for stress-strain relation of a porous shape memory alloy has been proposed,
where Eshelby’s equivalent inclusion method with Mori-Tanaka’s mean field theory is used. The predicted
stress-strain relations by the present model are compared and show good agreements with the experimental
results for the Ni-Ti shape memory alloy with porosity of 12%. Unlike linear stress-strain relations during
phase transformations by other models from the literature, the present model shows nonlinear stress-strain
relation in the vicinity of martensite finish region.
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Table 1 Transformation temp of SMA[24]
g 1 Experiment M(°C) M(°C) ALC) ACC)
£ H —— Prediction
% 09 | -~ - - - - - S TR solid Ni-Ti 6.784 30.19 18.89 37.18
w,
E 12% porous Ni-Ti -10.14 15.61 1.288 23.82
3 08
o
£
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g 07 G Table 2 Material properties|24]
g Austenite Martensite
% 08
® Young's Modulus [GPa} 70 30
0.5 Poisson's ratio 0.33
0 2 4 8 8 10 12 14
Volume fraction of porosity [%3 Transformation strain 2.8%
Fig. 2 Comparison of Young's moduli of aluminum plate with holes Stresses for T = 300 g = 1000
measured by experiment[23] and predicted by the curnrent transformation at 55°C o0 == 100 o = 400
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Fig. 3 Comparison of experimental{24] and predicted results for 12%
porous Ni-Ti SMA.
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