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Abstract

Low frequency vibration measurements have been used widely in earthquake monitoring
systems. The effectiveness of the earthquake monitoring systems depends on the accuracy of the
measuring equipment. Currently, the National Institute of Metrology (Thailand) provides the calibration
service for low frequency vibration calibration from 0.4 - 160 Hz. However, the calibration system
used for this service is not capable of supporting heavy vibration measuring equipment. The maximum

weight that this system can support is 900 g approximately.
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This research aims to develop low frequency vibration calibration system, which can support the
weight of vibration measuring equipment up to 5 kg. The developed system is primary calibration
system using Earth’s gravity method. This method has the advantage of supporting large mass loading
and having low manufacturing cost.

The calibration method in accordance with the international standard ISO 16063-16:2014 was
employed. The calibration was performed by changing the acceleration, i.e. Earth’s gravity, applied on
accelerometer under calibration. The force due to Earth’s gravity can be varied by changing the
installed position of accelerometer on the calibration system. The change in accelerometer position
by 180 degrees causes in the change in acceleration due to Earth’s gravity by 2g. The calibration
results are presented in terms of sensitivity, which can be calculated from the ratio of output voltage
difference to 2g.

The calibration results were compared with those obtained by Laser Interferometry method to
verify the developed calibration system. The calibration results show reasonable agreement between
the results obtained from developed system and Laser Interferometry system. Although the measured
sensitivities were smaller than those from Laser Interferometry, the highest difference was satisfactory,
which was about 0.97 %. Also the E,, ratio showed acceptable agreement. The maximum E, ratio was
0.44 approximately.
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Type ‘ Source of Uncertainty
B Acceleration Magnitude due to Gravitation
B Accuracy of Data Acquisition System for Voltage Measurement at 0°
B Accuracy of Data Acquisition System for Voltage Measurement at 180°
B Resolution of Data Acquisition System for Voltage Measurement at 0°
B Resolution of Data Acquisition System for Voltage Measurement at 180°
B Transverse Sensitivity
B Position Misalignment at 0°
B Position Misalignment at 180°
A Repeatability of Voltage Measurement at 0°
A Repeatability of Voltage Measurement at 180°
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