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Shunt Damping: 

Structural damping is an important means of reducing vibration, noise and fatigue. 

Vibration can be suppressed by adding mass to a system, introducing a mechanical 

vibration absorber or a variety of other techniques. This paper explores the use of 

“smart materials” or piezoelectric polymers in conjunction with an electrical shunt 

circuit as a single mode damper. Piezoelectric shunt damping is a popular technique 

for vibration suppression in smart structures. These are characterized by the 

connection of electrical impedance to a structurally bonded piezoelectric transducer. 

Such methods do not require an external sensor, may guarantee stability of the 

shunted system and do not require parametric models for design purposes. The 

piezoelectric materials are used in conjunction with passive inductance-resistance-

capacitance (RLC) circuits to dampen specific vibration modes. The piezoelectric 

materials convert mechanical energy to electrical energy, which is then dissipated in 

the RLC circuit through joule heating. Resonant shunt damping circuits, comprised of 

inductors, capacitors, and resistors, are simple to design and can significantly augment 

the damping of lightly-damped flexible structures. 

Piezoelectric materials have the unique ability to convert mechanical energy into 

electrical energy and vice versa. When strained the piezoelectric materials produce a 

voltage difference across the poled terminals. This characteristic has been exploited in 

various configurations of mechanical sensors. Inversely, piezoelectric materials strain 

when a voltage is applied. This characteristic enables piezoelectric materials to be 

used as mechanical actuators. Active control systems require complex amplifiers and 

electronic sensors. Implementation of simple and robust passive control systems using 

piezoelectric materials decreases the risk of malfunction and deterioration. A passive 

control system is used to damp a single mode of a simple cantilever beam (1-DOF). 

Analysis was done to predict the optimal position of a piezoelectric tile on the beam. 

A resonant shunt circuit was created using an inductor and resistor in series and 

parallel. The electrical impedance frequency was tuned to equate the modal frequency 

that was to be damped. The efficiency of these shunts depends very much on the 

ability to (i) transfer strain from the vibrating structure to the transducer material, and 

(ii) transform the strain energy into electrical energy inside the active material. The 

latter is measured by the piezoelectric electromechanical coupling factor k. 
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