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Properties of the Coupled Vibration mode AE Sensor for Partial Discharge Detection
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Abstract

The properties of coupled vibration mode AE{Acoustic Emission) sensor, and non-coupled vibration
mode AE sensor was investigated on high sensitivity. The resonant type of AE sensor for the experi-
ment was fabricated as air backing structure, and the piezoelectric element was composed of EC-65 with
0.1 wt% of WO, additives.

The maximum sensitivity of the coupled vibration mode AE sensor was 64,3 dB at the resonant fre-
quency of 166 kHz, and that of the non-coupled mode AE sensor was 58.9 dB at the resonant frequency
of 265 kHz. The sensitivity measurement of the AE sensor was made using NIST transient surface
wave calibration method(ASTM E1106-86).

The coupled vibration mode AE sensor responded higher than the non-coupled vibration mode AE sen-
sor to the partial discharge occurred in the needle and plate electrode, and the peak frequency of the
partial discharge was 150 kHz.
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Table 1. Material properties of PZT ceramic
for acoustic emission sensor
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Density (kg/m) 7497 7534
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Mechanical Q@ 58.67 59.36
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Np[Hz.m] 1993 2010

(Fre 455(40), Zm 229.761Q). Co=89(pF]. Ketf=67.52{%). D.F=1.59{%] )

1000000 120

90

10000 f:r]

Hdmaig)

1000

10 159 308 457 605 756 Q04 1053 1202 1351 1500
b4 [we)

(b) MZY JFEE=

O3 5. AFE= B SPLE4M9 duda §4
Fig. 5. Impedence characteristics of AE sensor according to the vibration mode
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