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Fig. 1. Block diagram of acoustic emission system
and glass capillary breakage system
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Table 1. Physical properties of EC-65 PZT ceramic.

Density 765(x 10°kg/m)
Young’s Modulus 6.6(x10"N/m)
Dielectric constant @ 1kHz 1725
'S 0.34
K 0.70
K° 0.69
d* ~170( X 10™“Meter/Volt)
4 355( X 10" “Meter/Volt)
d” 584(x 10 Meter/Volt)
g” -115(x10™ Volt Meter/Newton)
g* 25.0(x10" Volt Meter/Newton)
g® 382(X10™ Volt Meter/Newton)
3. a9 na
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Table 2. Specifications of the piezoelectric PZT

transducers
Transducer D1 | D2 D3{NI|[N2
diameter of the PZT 19115 7197]127|127
ceramic(mm)
thickness of the PZT |3 781756111 8|420{6.20
ceramic{mm)
thickness of the front 066l0.66]0.66/01310.13
plate(mm)
ratio of thickness to
diameter of PZT 0.3010.60(0.8910.33|0.49
ceramic
resonant frequency(kHz) | 595|297 | 192 | 543 | 367
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Fig. 2. Vertical displacement at the epicenter of glass
plate due to a point loading with a ramped
functional dependence (force strength=IN and
rise time=280ns)
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Fig. 3. Vertical velocity at the epicenter of glass
plate due to a point loading with a ramped
functional dependence (force strength=1N,
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Fig. 4. Transient responses of D1 transducer at the epicenter during glass capillary breakage with different
loads of (a) 5.1N, (b) 7.1IN, (c) 9.9N and (d) 11.8N
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Fig. 5. Transient responses of D2 transducer at the epicenter during glass capillary breakage with different

loads of (a) 6.4N, (b) 7.4N, (c) 104N and (d) 11.6N
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Fig. 6. Transient responses of D3 transducer at the epicenter during glass capillary breakage with different
loads of (a) 50N, (b) 7.6N, (c) 95N and (d) 11.2N
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Fig. 7. Transient responses of N1 transducer at the epicenter during glass capillary breakage with different
loads of (a) 5.1N, (b) 7.1N, (c) 8.7N and (d) 12.8N
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Fig. 8. Transient responses of N2 transducer at the epicenter during glass capiliary breakage with different
loads of (a) 6.3N, (b} 70N, (¢) 92N and (d) 10.2N
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Response Characteristics of the PZT Transducers
during Glass Capillary Breakage

Jong—-Kyu Lee
Pukyong National University, Pusan 608-737

Abstract The response characteristics of the PZT transducers during glass capillary breakage were
studied at the epicenter of the glass plate. The PZT transducers had been made by using EC-65 PZT
ceramics(supplied by Edo co.) with a constant area and a various thickness. The theoretical displacememt
and velocity at the epicenter of glass plate with an air boundary condition were calculated by assuming the
point load of 1N force strength and a rise time of 280 ns with a ramped functional dependence, and the 1st
pulses of the PZT transducer may be considered as the vertical velocity incident on the electrode of the PZT
ceramic. The responses of the PZT transducer may be depended on the thickness mode of the PZT ceramic
below 0.33 in the ratio of the thickness to the diameter of PZT ceramic, but the reponse of the PZT transducer
may be depended on the other modes of PZT transducer in the addition of the thickness mode of the PZT
ceramic above 0.33. The full time of half maximum at the 1st pulse was nearly 280 ns without a variation
of applied breakage load and the resonant frequency of the PZT transducer, and then may be considered as
the rise time of a AE source. The maximum amplitude of the 1st pulse depended on the incident vertical
velocity and capacitance of the PZT transducer. Therefore, the full time of half maximum and maximum
amplitude of the 1st pulse may be considered as the rise time and strength of acoustic emission source

respectively.
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