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❖ Shape Memory Alloys

- has an internal solid state phase transformation mechanisms which allows 2  

stable states depending on of applied stress and temperatures

➢ Nickel – Titanium (“Nitinol”)

- utilized in robot applications –

hose clamps

Large space structure vibration control

adaptive acoustics

- current :

• Slow adoptive structures

- twist control of rotors & propellers

- adoptive fixed-wing lifting surfaces

- airfoil twist control

➢ The phenomena

- stress + temperature induced martensitic phase transformation

- depends on comp, temperature, stress, history temperature
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➢ Heuristic phenomology

- room temperature

- apply load

- high temperature
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- look at phase transformation

First,  

➢ Temperature + stress induced phase transformation

- constitutive Relation
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two types of material

where, in room temperature
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➢ Stress dependence of  

- Transformation temperatures increased with applied stress
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plugging in stress effects
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Constitutive Modeling

1-D

Assume

▪ Case A

- Isothermal loading

• all austenite (S=0)

- initial conditions
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to start

fire until stresses reaches range where martensite start
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Transformation

once it begins, 

where,

This progresses until           or wherever
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Fiber optic sensor

- Intensoretric

- Interferometric

- Polarmetric

- Modalmetric

- Spectral

- OTDR

▪ Interferometric

- 3 types

i) Michelson

ii) Mach-Zehnder
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iii) Fabrey-Revot

- intrinsic

- extrinsic
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Simple model

Model of Interferometric Sensor

Transmission matrices

For standard 3db coupler,

- coupler 

- path (no attenuation)
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Substitution

- E2 = 0 

intensities

- how changes in environment effect 
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Effects

putting it together

- Typical : silica core fibers
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1 cm given length

1 at 

other application - polimetry + multi-mode fibers

… 2 orthogonal polarization

- 2 propagating modes

… beating

- Bragg Grating Based sensors  
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I
- Changes in grating wavelengths 

due to strain
- Multiplexing

spectral
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