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Effect of Mg,Als/Al Content on Acoustic Radiation Characteristics of Pyrotechnic

Composition Underwater Combustion
CHEN Qi-han GUAN Hua
( School of Chemical Engineering, NJUST, Nanjing 210094)

Abstract: In order to exploring the effect of heat releasing on acoustic radiation of pyrotechnics in underwater combustion,
the experiment of different proportion of magnesium-aluminium alloy powder(Mg;Al;) and aluminium powder(Al) in a certain
pyrotechnic composition was carried out, with the aid of underwater acoustic devices. Results show that with the increase of Al
content in the pyrotechnic composition from 0 to 100%, the heat releasing increases, which enhances acoustic sound pressure level

from 156.59 dB to 162.93 dB.
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Tab.1 Composition of combustible agent formulas Tab.2 Underwater combustion parameters of each sample
MgAly Al Wai/ % v /(mmes™) h/ mm
1 100 0 1 0 2.63 107.41
2 80 20 2 20 282 100.00
3 60 40 3 40 2,01 99.59
4 50 50 4 50 2.61 92.59
5 40 60 5 60 2.19 88.92
6 20 80 6 80 221 81.50
7 0 100 7 100 1.85 77.80
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Fig.2 Underwater combustion phenomenon of samples
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Fig.1 Schematic diagram of experimental device
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Fig.3 Curves of sound pressure level with aluminum powder content

[7] [6]

Al 60.93kJ-g’ Mg,Al;
41.69k)-g"

-20 %~ -30 %

g 1.12
gAl  1.32 gMgAl;
Al Mg, Al; 1.34
Clapeyron 2
3
AH
Ap = T AT 2
T-AV,
P
L, =20log— 3
ref
2 ~ 3 p Pa T
K AH, 1Imol J-mol™ AV, 1mol
m*mol” L,
dB P Pa P 0.1 Pa

AVy=1.67Tm kg’ AHy=2 257
kIkg' T=373.15K

AT

Ap

2.3 A[EMgAls/Al EEBIMRRZARISIE. R =E 57K

TR EREI K F

Lpo

p Q
=3 BEMASE. MIRAR TR EREERE

125~2><10*Hz

3

Tab.3 Pressure, heat releasing and sound pressure level of

each sample
wWa/% Q/ kIkg'  p/MPa  Ly/dB
1 0 12566 1534 156.59
220 12159 1523 155.14
340 12458 1518 15530
4 50 13 049 1.601 156.50
5 60 13 642 1.500 156.79
6 80 12849 0.877 156.24
7 100 22133 0410 162.93
3 L/Q/p
Wl 4 p
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Fig.4 Curves of sound pressure level / heat releasing /
pressure with aluminum powder content
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Tab.4 Calculated sound pressure level of each sample [4] LiJ, Guan H, Song D M, et al. Experimental study on bubble
Wa/% pPi/MPa p,/MPa p/MPa L,/dB Ly/dB
1 0 1534 2513 405 15214 156.59 movement characteristics during underwater pyrotechnic com
220 1523 2612 413 15233 15514
3 40 1518 2687 421 15248 15530 -bustion[J]. Flow, Turbulence and Combustion,2014,93(2): 249-258.
4 50 1601 3027 463 15331 156.50
5 60 1.500  3.296 480 153.62 156.79 [5]1 LilJ, Guan H, Song D M, et al. Effects of gas production on
6 80 0877 3387 426 15260 15624
7 100 0410 6.1l 652 15629 162.93 acoustic radiation characteristics of underwater pyrotechnic
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