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Design and Characteristics of AE Sensor for Detection of Metallic particle
in GIS

R’ HY5", BEH™
Jae-ll Hong', Yeong-Ho Jeong”, Ju-Hyun Yoo™

Abstract

In order {o detect the partial discharge with the metallic particle in GIS, the AE(Acoustic Emission)
sensor was designed and simulated by ANSYS 53, and manufactured as the coupled vibration maode.
The measured resonant frequency and the maximum sensitivity frequency of three coupled AE sensors
were as follows ; 147.88 kHz and 67.5 kHz in 81 mm® X8.1 mm, 12882 kHz and 588 kHz in 95 mm®
*x95 mm, 8522 kHz and 326 kllz in 143 mm@ %143 mm, repectively, The former was about A/2
resonant frequency and the latter was about A/4 resonant frequency of the AE sensor. The AE sensor
of 95 mm® X985 mm responded higher than the other coupled vibration mode AE sensor at the partial
discharge detection in GIS. '

Key Words(Z 2 &0{) : Coupled vibration mode(@ 8T E2 =), AE sensor(S &2H& 4 Al), Partial discharge
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Table 1. Classification of AE sensors
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Fig. 1. Resonant type AE sensor model
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Table 2. Material constants of AE sensor

A 8 g E A

p (kg/m') 7750

en (10° F/m) 151

en’ (10° F/m) 153

B (10° N/m) 121

® (10" N/mr) 754

EC-65 |ca® (10° N/m’) 11

(PZT-5A) |cis® (10" N/m?) 752

ca (10 N/m) 2.11

ces (10" N/m) 2.26

ex (C/m) 158

e (C/m") 5.4

eis (C/m') 12.3

o (kg/nr) 2073
ALO 9 & EN/m") 12x109
Ehe G(N/m') 0.452 X 10"

Er 97

o (kg/m') 1.293
Air 4 E E(N/m) 1.49x10°

G(N/m') 1%107°

£y 10

. o (kg/m) 8470
S"g*t“eﬁss 28 EN/m) 215X 10"
G(N/m’) 8.39x 10"
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