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Z | A course of applied materials and structures focusing on the ideas and principles of smart structures, or "structures with

inherent intelligene". Emphasis is placed on technological foundation of smart structures: strcutural dynamics, physical and
functional overview of smart materials, and nonlinear dynamics. Topics in the major application fields are presented in last

half of the course.

F2BDEEBRE Learning Objectives

H | ER#EES IOV TERES 2,

BEEMESZAWET I/ FaI—varvetry Yy SIIOWTERY 3,
IRNF—N=—RRT 4T BEAVREZZY 7 IREFIEICOWTERET 2,
To understand electro-mechanical coupling.

Bt

To understand actuation and sensing using electro-mechanical couplinig.
To understand energy harvesting, structural health monitoring, and vibration control.
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REEHEEE Course Plan

No. IEH Topics AZ Content
1 B|A~tags>3> HEREE - Mkt e (d, HBIER,
Z | Introduction Smart materials and structures, structural intelligence.
2 B | ERENFHE B RiREN R D RIBHENIE R, 8HI5 TIALRDMEL A+ I 7 X, BEL £AHFRDNM
BEAF IR ZHROERBHF ORI,
Z | Suppliment to  Nonlinear | Phase reduction. Phase dynamics of forced and mutual entrainment systems.
Dynamics
3 H|EHz2zN LB EWE FER. ol BEE EB. £EEAEA.
(1)
= | Electro-mechanical coupling | Ferroelectrics, polarization, electostrictives, piezoelectrics, piezoelectric equations.
via electric field (1)
4 B|EH2NLcBRERNE EEBZT. BEMICHPAALEERT (1 BBEER),
(2)
% | Electro-mechanical coupling | Piezoelectric elements embeddied in a SDOF system.
via electric field (2)
5 B | EBHzN LB EEE BEYICHMAATLZEERT (3Y),
(3)
& | Electro-mechanical coupling | Electro-mechanical coupling via electric field (3)
via electric field (3)
6 H| EHz2NL-EABRES | TO0MOBGHEEERF. TL7 Ly b, BEREFERT.
(4)
% | Electro-mechanical coupling | Other electromechanical coupling devices via electric field. Electret, triboelectric
via electric field (4) devices.
7 B | #i5% N L -BEXEEES Wb, SRELMER, B, v LF 7z B4R,

% | Electro-mechanical coupling | Magnetic polarizaiton, ferromagnetics, magnetostrictives, multi-ferroics.

via magnetic field
8 B | 22N LI-BSEmMES ERREEGE. BPREERY v—,

& | Electro-mechanical coupling | Shape memory alloys, shape memory polymers, "Fishing-line" actuator.

via heat
9 H ZREZ AL Al BE 7 G E—T4vT FUAIBE TV T4,

% | Morphable structures Morphing, origami structures, and tensegrity.

0 |B| zxrx—n—n~xz742 174»:\:—/\—«17—4 YIDWENWE, IRIRLF—N—RRTF 4 v BHFE
(1) CEBE MER TLo MLy bR BEESHEE,

Z | Energy harvesting (1) Energy harvesting, vibration energy harvesting, electromagnetic harvesters,
piezoelectric  harvesters, magnetostrictive harvesters, electret harvesters,
triboelectric harvesters.

11 | B | TRAMF—N=RRT 4 7 | X750, FERELFEL (=7 v7 h=r 7 RRE),
(2)

= | Energy harvesting (2) Analysis of harvesting power. Nonlinear wideband energy harvesting (hardening,

softening, and bistability).
12 H | BE~LXEZXU>S (1) BENLVZAEZZY v IR, BOAABEL Y (EBRF. X774/, TUVTy
Fer), EBA -4 X%k,
& | Strucutal health monitoring | Structural health monitoring, embeddable sensors (piezoelectric patches, optical
(1) fibers, printed sensors), piezoelectric impedance method.
13 | B | BEANLVREZZUYY (2) | AVYT7UVTAOERVYRATLEZEERL T, PRV NN Ea—TFTa1v7 oY
Ry b,
% | Strucutal health monitoring | Self-awareness of structural integrity. Physical reservoir computing, sensor-bots.
(2)
14 B | REHIEH IREDHI R, IREGIE R v — FEE, EBY v b, X ZHEE,
Z | Vibration control Vibration control principles. Smart structures for vibration control, piezoelectric
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shunts, metastructures.
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Summary and review

Course review, suppliment, and summary.

>E* ‘

H | SFREEhe MHYBEER. £28) OBRENEELL, REBEICETFI N ERET 2,

Z | Recommended to have taken Spring semester course "Nonlinear Dynamics". Lecture notes will be provided for students who
have not yet completed that course.

B | #&&%8HE Moodle ICTEHT %,

Z | Lecture note and other course materials can be downloaded from Moodle.

H | BERICRIBE~OBEABRICL - TIMEIL. ZDAEFRD 60 Rl LEEEET 5,

%= | Grades will be based on assignments. Students with a total score of 60 points or over will pass the course.
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