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Fig. 1 Apparatus of hot thermocouple
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sample; a) Pb:0;-Mg/Al=9:1 by wt.,
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sample weight;10ng, heating rate;10°C /min.
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Fig. 6 Melting point of Pb30s-CuO mixtures
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Fig. 8 Amount of gas evolved for the reaction of
Pb30s, Mg/Al and CuQ mixtures in air
sample weight;100=g, heating rate;10C /min.
a) PbsOy, b) Pb30s:Mg/A1=9:1(by wt.),
¢) PbsO:Mg/Al:Cu0=6.5:1:2.5(by wt.)
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Table 2 Noise test of magnalium and metal oxide mixtures on heating

Composition (wt%) Effect
Pb3;0,(90%) +Mg/Al(10%) a loud explosive noise at 590°C
Pb;0,(90%) +Mg(10%) a large flash, but did not explode
Pb30,(90%) +Al(10%) nothing
Cu0(90%) + Mg/Al(10%) nothing
Cu0(70%) + Mg/Al1(30%) a large flash, but did not explode

Cu0(60%) +Pbs 04 (30%) +Mg/Al(10%)
Cu0(50%) +Pb30, (40%) +Mg/A1(10%)
Cu0(40%) +Pb30, (50%) +Mg/Al1(10%)
Cu0(30%) +Pb,0, (60%) +Mg/Al(10%)
Cu0(25%) +Pb30, (65%) +Mg/Al(10%)
Cu0(20%) +Pb3 0, (70%) +Mg/A1(10%)
CuO(15%) +Pb3 0.4 (75%) +Mg/A1(10%)
Cu0(10%) +Pbs O, (80%) +Mg/Al(10%)
CuO(5 %) +Pb;30, (85%) +Mg/A1(10%)

a large flash, but did not explode
a large flash, but did not explode
a large flash, but did not explode
a large flash, but did not explode
a loud explosive noise at 590°C
a loud explosive noise at 590C
a loud explosive noise at 590C
a loud explosive noise at 590C
a loud explosive noise at 590TC
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Fig. 9 Noise level by FFT analyzer for PbyOs-
Mg/Al and Pbi0;-CuO-Mg/Al mixtures
Composition; a) Pb;0s-Mg/Al=9:1(by wt.),

b) Pbi0,-Cu0-Mg/Al=6.5:
2.5:1(by wt.)
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a) at room temp.

MgAlO or
MgAlLOs

b) at 580 °C

Al+PbO
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¢) reaction model of PbO-Al in (b)

Fig. 10 Reaction model of Pb:0;-Mg/Al sound com-
position
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Thermal behavior for mixtures of red lead, copper oxide and magnalium

by Michio KOGA* Masaru MATSUMOTO* Akira MIYAHARA**

and Shunichi YOSHINAGA*

A mixture of red lead and magnalium (weight ratio of 9:1) has been used as sound com-
positions of fireworks. In this study, sound compositions of the mixtures of red lead, copper
oxide and magnalium instead of the above binary composition are studied by the method of
thermal analysis et.al to discuss the sound producing mechanism, and following results are

obtained.

1) The mixtures of red lead, copper oxide and magnalium produced sound when the con-
tent of copper oxide is in from 5% to 25wt.%. This makes possible the decrease of red

lead content by 25wt.%.

2) The sound producing mechanism is deduced to be the gasification of lead oxide produc-
ed by the reaction between red lead and magnalium.

3) The sound producing condition in the mixture of red lead, copper oxide and magnalium
is that the melting point is near that of lead oxide.
(*Faculty of Engineering, Kyushu Sangyo University 2—1— 3, Matsukadai,

Higashi-ku, Fukuoka 813, Japan

**Japan Pyrotechnics Association, 18—17, Kissyou, Ishimaki Nishikawa,

Toyohasi, Aichi 441—11, Japan)
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