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	The Piezoelectric Effect

	
	
	

	In the 1880s the Currie brothers, Pierre and Jacques, demonstrated the Piezoelectric effect. The word ‘Piezoelectric’ is derived from the Greek words Piezo, meaning to ‘squeeze’ or ‘press’, and ēlektron, meaning ‘amber’. This is because amber (fossilised resin), when rubbed, produces a static charge1.

In simple terms, some materials (crystals) produce an electric charge when they are put under pressure, such as being tapped, squeezed, or stretched. This electric charge produces a voltage (the energy that pushes the current around a circuit). The voltages produced can be extremely high, but are only momentary. This effect also works in reverse: if you apply a voltage to a Piezoelectric material it will change shape, flex, and/or move. The effect is typically used to produce sounds by devices such as the sounder in a smoke alarm. The noise is achieved by applying the voltage in pulses, so that the Piezoelectric material vibrates. If it vibrates fast enough it produces a sound (remember that we perceive sound by sensing vibrations).

The movement produced by applying a voltage to a Piezoelectric material may also be used as an actuator2. With most Piezoelectric materials the movement is very small, but there is a new range of Piezoelectric polymers (plastics) being developed that produce greater movements3.

 Research static electricity… what do we mean by an electric or static charge?

2 An actuator is a device used to move an object, component, or part into position.

3 For more information investigate Electroactive Polymers (EAPs) or Shape Memory Polymers (SMPs).




