Design and control of shape memory alloy based systems

Unit-1: Smart materials, smart structures - integrated sensing, controlling and actuating
techniques, piezoclectric materials, properties, ES TR mc_Chan.isTS ' of
piczoelectric materials, governing equations, poling, Curie temperature, P'CZOOIG'C't'rfc&zyi
self sensing, design of sensors and actuators, smart structure design issues, pyroclectrie,
electrostrictive and magnetostrictive materials, applications.

Unit-2: Shape memory alloy, properties, phenomena and mechanisms of temperatype
controlled shape memory effect, superelasticity, critical temperatures, mechanicy
properties of shape memory alloy (SMA) at different phases and temperatures, sq|
sensing - force feedback and resistance feedback, MSMA and SMP, design of SMA haseg
systems - mechanism of SMA for different configurations, design of sensors an
actuators, smart structure design issucs.

Unit-3: SMA modelling, heat transfer equation, heating and cooling time, hysteresi
time constants, safe heating current, force relations, modelling the effects ¢
temperature and stress, overview of thermo mechanical constitutive models for SM;
FEM simulation tools - ANSYS, ABAQUS and COMSOL Multiphysics. ik
Unit-4: Control design for shape memory alloy systems - linear and non-linear cont‘r.c
sliding mode based controls, robust and adaptive controls, modulation techniques an
its application to control of SMA based systems - pulse width modulation (PWM)

, puls
width pulse frequency (PWPF) modulation, intelligent control method (Fuzzy logic an

Neural network), predictive control.

Unit-5: Shape memory material based applications in instrumentation and contro

automotive, robotic, acrospace, avionics, biomedical angd civil engincering, SMA fo

micro scale applications.
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