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In this project, a very small size mass-spring system was constructed and a vibration
experiment was conducted to get the characteristics of the system. The spring had 300 um
in diameter and 1 mm in length. The wire of the spring was 20 um in diameter. The present
mass-spring system was so small that conventional measurement techniques could not be
adopted, and we proposed a high-speed digital camera and microscope for the measurement
system. The dynamic characteristics of this small vibration system could be obtained
successfully. Further, we tried to give some amount of damping to this system by means of
the optical radiation pressure produced by a LASER, but its effect could not be obtained in
our experiment.
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Table 1 Parameters of Coil Spring

Outer diameter, mm 0.3
Wire diameter, mm 0.02
Number of Active Coils (N,) 20
Natural Length [mm] 1.05
Material of Wire SWP-H
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Fig.1 Measurement Method of Spring Constant
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Fig.3 Experimental Results
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Table 2
Case-A Case-B Case-C
Mass of spring[mg] 1.3 1.3 1.3
Mass [mg] 2.1 0.9 0.3
Egi?”ﬂ frequency | r0207 | 272201 | 344-386
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Fig.4 Example of Experimental Scene
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Fig.5 Vibration response (Case-A)
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Fig.6 Vibration response (Case-B)
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Fig.7 Vibration response (Case-C)
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Table 3 Experimental results
Natural Predicted Damping
frequency nat. freq. ratio
Case-A 267 224 0.0024
Case-B 327 284 0.0011
Case-C 562 367 0.00056
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