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Introduction of]

smart materials

General description of smart material-based
transducers, including the following materials:
Shape memory alloys and dielectric elastomers,
Piezoresistive and piezoelectric material,

Electrostrictive and magnetostrictive material, etc.

Fundamentals of]1.

Manufacturing and processing technology of]

Piezoelectric piezoelectric materials
Materials Characterization of Piezoelectric Ceramics
. . Design of piezoelectric thin-film devices,
Piezoelectric e
. fabrication
thin-film .. . . .
Fabrication and evaluation of the piezoelectric
transducers )
thin film
Piezoelectric Important parameters for evaluating energy output
Energy of the piezoelectric device
Harvesting Case studies of piezoelectric energy harvesting
Systems systems

1
Selected topics 5

for
microactuator

applications

Piezoelectric Device applications
Signal processing for acquiring sensing and
actuating signals

Shape memory alloy actuators

Ionic polymer metal composites actuators
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- ~ #FAz P (Course Description)

The main goal of this course is to introduce engineering students to some basic understanding of
the characterization and control of micro-sized actuators or actuators working at the micro-scale
made of smart materials.

Various knowledge and emerging techniques of actuators will be conveyed in this course, such
as actuators’ properties, manufacturing, and the theory behind them. Topics will include
commonly used smart materials for fabricating microactuators or actuators working on a
micro-scale. The smart materials cover piezoelectric material, shape memory alloy, dielectric
elastomer and ionic polymer, magnetorheological fluid, and magnetorheological elastomer.
Moreover, the concept of modeling and modeling techniques of microactuators will be
discussed. Both physical and chemical characterizations of the smart material fabricated devices

will be described in detail in actuating aspect.
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= ~ %% 2 ;% (Teaching Method)

Lectures and research reports.

» ~ %5 2 & (Syllabus)
*  Week 1-3. Introduction to smart materials
*  Week 4-6. Fundamentals of Piezoelectric Materials
*  Week 7-9. Piezoelectric thin-film transducers
*  Week 10. Midterm
*  Week 11-12. Piezoelectric Energy Harvesting Systems
*  Week 13-15. Selected topics for microactuator applications
*  Week 16. Final project presentation (I)
*  Week 17. Final project presentation (II)




-

7 ~ = % ¥ ¥ (Evaluation)

Homework and Midterm 60%, Final report 40% (Oral 20%/Written 20%)
Attendance will also be considered.
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