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A Proposal of Vibration Measurement Method

By
Katsuyuki Koca and Eiki Osax1

This report deals with a new method of vibration measurement and the results of this
measurement. The measurement system is basically a noncontacting transducer for the
measurement of vibration displacement, which incorporates an electronic circuit in an optical
system. The principle of the measurement system is as {ollows: A beam of light from a light
source passes through a condenser lens and an isosceles triangular slit, and strikes a moving
object. When the moving object is moved or vibrated in the direction of the sensitive axis of
the isosceles triangular slit, the amount of light varies with vibration of the moving object.
The amount of light is projected by a convergence lens onto a photosensor. The electrical sig-
nal of the photosensor is proportional to the displacement of the moving object and can be
observed or measured by standard instruments such as a voltameter and oscillograph. It has
been proved by these experimental results that this measurement method is accurate enough
for practical use.
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Fig.1 Fundamental structure of the optical system.
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Fig.5 Block diagram of experimental setup.

Fig.6

Exterior view of experimental setup.
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Fig. 11 Typical waveforms of vibration.

Table 1. Accuracy of measurements

Width of moving object Range of measurement Sensitivity
h (mm) x{mm) (V/mm)

4 =176 17.6 0.033

6 = 16.6 —— 16.6 0.070

8 15,6 e 15.6 (0.108
10 - 14.6 14.6 0.140
12 —13.6 = 13.6 0.187
14 —=12.6 ——-12.6 0.233
16 ~ 116~ 11.6 0.250
18 -~ 10.8 — 10.6 0.297
20 - G 9.6 0.383
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