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Accelerometers have been exploited widely in various fields from monitoring vibration of precision
machines to detecting an earthquake wave. The precision calibration of the accelerometers is
required to maintain the measurement reliability when measuring the vibration of objects with
accelerometers for modal analysis. Among evaluation factors for determining sensitivity of
accelerometers, phase delay term should be also considered for accurate calibration. In this
paper, a new calibration system of accelerometers capable of measuring phase delay as well as
magnitude of its sensitivity was proposed and realized in the frequency range of 20 Hz to 5 kHz.
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Fig. 1 Experimental setup - block diagram (P: Polarizer,

QWP: Quarter-wave plate, PBS: polarization

beam splitter, M: mirror, BS: beam splitter, PD:
photo-detector, IS: isolator)
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Fig. 3 Two photo detector outputs at 1.25 kHz; (a)
interference signal at PD1, (b) interference signal
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Fig. 4 Acceleration obtained by the laser interferometer
and the accelerator; (a) acceleration obtained by
laser interferometer, (b) output signal of the
accelerator
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Table 1 Sensitivity of accelerometer

Frequency Magnitude Phase lag
(Hz) (mV/ms™) (degree)
20 11.2 -29.3
40 12.2 -15.5
80 12.5 -7.9
160 12.6 -4.0
630 12.6 -0.9
1250 12.7 -0.1
2500 12.6 0.7
3000 12.7 0.9
4000 12.7 1.7
5000 12.6 2.1
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