










ACE 3220/5120, CUHK 

Smart Materials and Structures 
 

 Overview 
• Smart materials 
• Smart structures 

 
 Characteristics of Smart Materials 
• Piezoelectric materials 

o Constitutive equations 
o PZT vs. PVDF 

• Electrostrictive materials 
• Magnetostrictive materials 
• Shape memory alloys 

o Nitinol 
o Martensite, austenite 
o Pseudoelastic, shape memory effect 

• Electro-rheological (ER) fluids 
o Bingham plastic 

• Magneto-rheological (MR) fluids 
o Three basic modes of operation 

• Optic fibers 
 

 Vibration 
• SDOF system 

o Damping 
o Natural frequency 
o Harmonic excitation 
o Resonance 
o Quality factor 
o Transient, steady-state responses 
o Energy dissipated 
o Impulse responses, convolution integral 
o Base excitation 
o Transfer function, FRF 

• MDOF system 
o Equations of motion 
o Natural frequencies 
o Mode shapes 

• Piezoelectric accelerometer 
 
 

 ACE 3220/5120 Midterm Exam: 
 

• October 18, 2006 (Wednesday), 10:30 a.m. - 12:10 p.m.  
• ELB 403 
• Closed-books/closed-notes 
• One A4 hand-written sheet (single-sided) 
• Calculator 
• Cover concepts, theory, and applications 
• Review lecture & tutorial notes, handouts, examples, and homework problems 

 




