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FBG

All Tight type multi-point vibration measurement system using an always
vibrating FBG built-in sensor can be operated under the severe environment

Kumazaki, Hironori
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Fiber Bragg gratings gFBGs) micromachined by anisotropic reactive ion
etching (RIE) using CF4 plasma was previously evaluated as a vibration sensor probe. However, it
was not realistic to use it solely for vibration measurement because the etched FBG sensor was
fragile mechanically. Then, the FBG attached to on a board spring was experimented and evaluated
for vibration measurement. Specifically, a 5-mm-long FBG with a reflection center wavelength of 1550

nm was adhered on a 20-mm-long and 2-mm-width board spring with thickness of 0.2 mm made of
SUS-304. The voltage equivalent to amplitude monotonically increased with the mechanical vibration
amplitude (~200 p m, 50 Hz) for sensor FBG B-10 (cantilever type, 10 mm length). Although a problem
rgmaingg in the responsiveness, it can be used for vibration measurement with amplitude accuracy of
about pom.
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Fig.1. The experimental setup for vibration measurement Fig.2. Structure of an etched type sensor FBG.
system using FBGs.
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Fig.3. Structure of a board spring type sensor FBG. Fig.4 Experimental setup
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Fig.5 Voltage equivalent to amplitude as a function of vibration amplitude
for an etched type sensor FBG.
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Fig.6 Voltage equivalent to amplitude as a function of vibration amplitude
for a board spring type sensor FBG (50Hz).
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