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Materials that return to some shape upon appropriate
temperature change i
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1ape Memory Alioy

Nickel-Titanium alloys to show shape memory effect that severely
deformed specimens, with residual strains up to 15%, regained
their original shape after a loading cycle at a certain temperature.
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Shape memory effect 1s a consequence of a crystallographically
reversible solid-solid phase transformation occurring in particular
metal alloys (Ni— Ti, Cu based alloys).

This transition occurs between a crystallographically more-ordered
phase (called austenite) and a crystallographically less-ordered phase

(martensite). -
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Anstenite

* High temperature phase
« Cubic Crystal Structure

Muartensite

+ Low temperature phase
+ Monoclinic Crystal Structure
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- Thermo-mechanical model
(Sacedvafa & Assaro’s model)

- Mechanical model :
(Auricchio’s model) based on super-elasticity

Thermo-mechanical model Mechanical model
, A,
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Kinematics :

F — FeFtrT
3

b=FF"' =) (A,)’n* On” Then, J=AA,A, and
A=1

Ay = (J)_1/3)\A

6 = log(J), e, =log(A,)

Drucker-Prager type loading function
itAnADnB ty =2G(e, —€.&sn,)

+30p
p=K(0-3ag ¢,)

F(T) =

RY =(F-RPA, -H®(U-&)F-F,)=0 (A> M)
R =(F-R")AN -HME(F-F,)=0 (M= A)

where
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Martensite fraction contour
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Martensite fraction contour
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1. Thermo-Mechanical SMA Model :

- An Accurate Model including Trip, Twin and Plastic Strains
- Applied to Complex Thermo-Mechanical Coupling Analysis
- Support Solid, Shell and Beam Elements

- General Purpose Applications

2. Mechanical SMA Model

- Peuso-Elasticity Simulation over A, Temperature
- Simple Input Data

- Support Solid Elements only

- Useful for Initial Verification
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