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Finite Element Analysis of Superlastic Behavior of Shape Memory Alloy Beam
—Part 2: Asymmetric tension and compression behavior —
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Fig. 1 Nitinol alloy (Ni;Ti) beam

Table 1 Material constants of Nitinol alloy

Transformation Transformation Maximum
Modulus . .
temperatures constants residual strain
E~=67X10%pa M=9C (8 MPa/C
E=26.3X10Mpa M=18.4C CF13.8 MPa/C £ =0.067
@ =0. 55MPa/C A=34.5C g =100 MPa o
£=0.15 AF49°C g =170 MPa
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Fig. 2 Ni-Ti-10 % Cu alloy beam
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Fig. 3 Stress-strain curve in a Nitinol alloy beam (8 = 0)
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Fig. 4 Stress-strain curve in a Nitinol alloy beam (8 = 0.15)

Table 2 Material constants of Ni-Ti-10 % Cu alloy
Transformation Transformation Maximum
Modulus - :
temperatures constants residual strain
E=60X10%Mpa  M=T,~72. 5C 8 MPa/C
E=20X10%pa M= 1,—52.5C C=13.8 MPa/C £ =0. 067
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Fig.5 Stress-strain curve for a Ni-Ti-10 % Cu alloy beam (g = 0.15)
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Fig. 8  Stress and strain distribution in a Ni-Ti-10%Cu alloy beam at the maximum load
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