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LASER VIBROMETER

Jingsyan Torng”, Yuan-Ruey Huang, Wei-Chang Peng and
Che-Kuei Chang

Department of Mechanical Engineering, Nanya Institute of Technology
Abstract

Laser pickup head is a key component in DVD players. With six components, a
laser head includes laser diode(LD), objective lens, collimator, quadrant photodiode,
diffraction grating and cylindrical lens. For being stable and inexpensive, using laser
pickup head to develop a vibration measurement system is feasible. The structure of the
laser head has a quadrant photo-detector, which receives the light intensity from the
reflected mirror on the measured object. The formation of the S-curve is from the signal
ABCD of quadrant photo-detector by (A + C) - (B + D). The linear part of S-curve is
about 7um. The midpoint of S-curve is regarded as a reference point to determine the

range of vibration amplitude.

Because the direction of vibration is not able to be in one direction, this study
designed to measure the vibration in biaxial direction (X-axis and Y-axis). The
mechanical part is jointed with two pieces of spring steel plates at a 90 degree angle to
measure the vibration in two directions of up and down (Y axis) and left and right (X
axis). The leaf spring can make the vibration direction toward X and Y axis and prevent
the phenomenon of rotation. After experiments, the results showed that the biaxial
optical laser vibrometer is able to measure the maximum amplitude of 15um and the

maximum frequency of 2Hz.

Keywords: DVD optical pickup-head, Vibrometer, Quadrant photo-detector, S-curve
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