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Phenomenology and Applications

[1] Humbeeck, J. V. “Shape Memory Alloys: A Material and a 
Technology.” Advanced Engineering Materials 3 (2001): 837-850. 
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Materials:
•NiTi
•Cu-based
•Cu-Al-Ni
•Fe-Mn-Si
•NiTi-Zr
•Cu-Zr
•Ni-Al
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Microscopic Mechanism

[2] McCormick, J. P. “Cyclic Behavior of Shape Memory Alloys.” Ph.D. Thesis, Georgia Tech, 2006.3.22

Monoclinic Crystal Structures

Cubic Crystal Structure

Image removed due to copyright restrictions. Please see Fig. 2-2 in [2].



Characterization for Prediction by FEA

3.22

giso
eq ×=σσ

( )⎥⎦
⎤

⎢⎣
⎡ −−≡ −

σyag 1(1cos
3
1cos 1

3

)det(
2

27
σ
σ

σ
Dy ≡

( ) ( )(
( ) )

( )] 2
12

12
2
31

2
23

2
3311

2
3322

2
2211

3

2
1

σσσ

σσ

σσσσσ

+++

−+

−+−⎢⎣
⎡≡

01 σσ
0

2
σ

σ

NiTiCu-Al-Be
600 C

Cu-Al-Be
Room T

-1.5

-1

-0.5

0

0.5

1

1.5

-1.5 -1 -0.5 0 0.5 1 1.5
Cu-Al-Be 32C
Cu-Al-Be 35C
Cu-Al-Be 60C
NiTi
Mises Yield Model
Tresca Yield Model
Taillard Yield Model

0

2

σ
σ

01 /σσ

[3] Taillard, K. et. al. “Phase Transformation yield surface of anisotropic shape 
memory alloys.” Materials Science and Engineering A 438-440 (2006): 436-440.

Courtesy Elsevier, Inc., 
http://www.sciencedirect.com. 
Used with permission. [3]
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