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Table 1 Physical properties of lead
titanate zirconate

Chemical formula  : Pb(Tis.Zro.ss)Os
Density 1 7.5g/cm?
Dielectric constant : 1,600

Piezoelectric moduli : dy;=160X 10-2m/V
dyy=350X 10""*m/V
0y, =11%X10"%V.m/N
Gy3=24X lO"V-m/N

Young’s modulus  : 0.6X10'¢dyn/cm?

Specific resistivity : 10¥Q.cm
Tensile strength : 800kg/cm?
Curie point 1 320°C
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Fig. 1 Design of pressure receivers
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Table 2 Peak pressure and propagating velocity of the shock
wave generated by an explosive shock tube

) binxﬁeter of Distance from Peak pressure Shock velocity (mez;n)
the tube the explosive
mm cm kg/cm? mm/psec
5 j 5.00 (2~5cm)
10 20 85 (F)
100 (F) 1.67 (20~30cm)
30 85 (F)
100 (F)
15 30 47 (F) 0.83 (30~40cm)
55 (F)
45 (P)
39 (Pp)
40 34 (F)
50 (F)
30 (P
20 30 16 (F) 0.62 (30~40cm)
19 (F)
40 12 (F)
15 (F)
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Fig. 6 Typical oscillograms obtained by
shots in explosive shock tube.
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Fig. 7 Typical oscillograms obtained
by open explosions of
“Shinkiri” dynamite.
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Table 3 Peak pressure and propagating velocity of the shock wave
generated by explosion of “Shinkiri” dynamite.

_Charge weight Distance Peak pressure | Shock velovelocity (mean)
g cm kg/cm?® mm/psec
25 20 F) 1.31 (0~20cm)
2
F
(P
10 ( Fg 0.80 (20~40cm)
4
0
Py
(P:)
50 20 Py 1.67 (0~20cm)
40 F 1.05 (20~40cm)
&
Py
(Ps)
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Measurement of Blast Wave Pressure by Piezoelectric Gauge.
1. Types of Pressure Receiver and Their Application.

by Kazumi Tanaka

The author tried to measure the transient pressure of the blast wave by using
piezoelectric gauge. Electric circuit suitable for this purpose was presented. Piezoe-
lectric element was made of lead titanate zirconate and had a shape of circular plate.
Two pressure receivers were designed to take out different types of piezoelectric effect;
one of which was concerned to the radial extension of the piezoelectric plate and the
other was to the axial compression.

Measurements werec made on the pressure waves produced by the shots in an
explosive shock tube and by the open explosions of small spherical charges of “Shin-
kiri (ammon-gelatin)” dynamite. Pressure wave profiles were recorded by an oscillos-
cope and a camera.

The results showed the compression type receiver had clearer response by virtue
of its high natural frequency. Every pressure wave was of triangular form and had a
sharp rise-up. The peak pressure values of the waves were compared with the calcul-
ated one based on their observed propagating velocities. = And it showed that they

almost agreed with the “stagnation” pressure.
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