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A Study on a Laser Scanning Vibrometer
Using a Magnetostrictive Resonant Device

 Jung-Hwa Lee,* Je-Kil Ryu**, Kyihwan Park®**

ABSTRACT

A low power consuming laser scanning vibrometer is studied for its development. For its optical system, a
laser interferometer is constructed to use the Doppler effect. In order to reduce the driving power of the
scanning system, a small displacement of the scanning system is produced., which is achieved by using a
magnetostrictive actuator. A sufficient rotating angle of the scanning system is obtained by using an ampli-
fied displacement from the resonant phenomena of a second order mechanical system composed of a mass
and spring. The control of the magnetostrictive actuator using a Terfenol-D is performed without using a
feedback system to help reduce the power consumption. The vibration analysis is made for the sinusoidal
scanning input to have the space domain information from the time domain of the velocity of a vibration
object. As a partial work of development of a low power consuming laser scanning vibrometer, in this work,
a scanning system which has the above features is developed and experimentally investigated. For the pur-
pose of the optical system calibration, the vibration measurement for one axis is presented and the future
works are discussed.

Key Words : Laser Scanning Vibrometer(dlo|& 27} A%FZ37]), Interferometer(Z+4A). Doppler Effect
(%2 &3}, Resonant Scanner(Z3 271), Sinusoidal Scanning(F @71 2514), Magneto-
strictive Material (A7 8 &A1), Terfenol-D Actuator(Bl#E 9Zdolg )
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Fig. 1 Schematic configuration of the vibrometer
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