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Table 2 Data of collected samples of silver aerosol

m/ g
P M/pg /s
0~0.4 0.4~0.7 0.7~1.1 1.1~2.1 2.1~3.3 3.3~4.7 4.7~5.8 5.8~9 9~10
1 1.01 48. 6 85 59.5 122 31.8 14.5 21.4 14.9 398. 71 58
2 1. 01 6.06 42.2 115 33.4 17.2 8.96 10. 5 13.4 247.73 46
3a 0. 88 9.29 58.6 126 26.5 5.12 1.8 1.92 1.84 231.95 387
3b 0. 39 0.32 1.32 2.43 1.7 0. 82 0.31 0. 86 1. 46 9.61 3 600
3c 0.28 0.28 0.7 1.62 1. 89 1. 86 1.17 2.83 3.95 14.58 7 200
4 0. 34 24.5 505 1 080 261 49.8 18.6 22.2 14.2 1 975.64 34
5 7.03 24.3 292 924 437 202 69.5 49.9 66.6 2 072.33 34
6 1.74 33.6 90. 1 372 597 104 35.5 29.1 25.8 1 288.84 33
7 1.75 44. 4 137 367 493 320 114 109 73.2 1659.35 30
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Table 3 Calibration error of samples

WY p/(uge LD on/(pg s L7

1 5 5.021
2 30 30.592
3 30 30.471
4 30 29.982
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Experimental research of silver aerosol source-term

under explosive detonation

Liu Wenjie, Ma Qingpeng, Wang Penglai
(Institute of Fluid Physics, China Academy of Engineering Physics,
Mianyang 621999, Sichuan, China)

Abstract; An experimental method in the confinement vessel for silver aerosol source-term investiga-
tion of metal under high explosive detonation was designed to simulate the plutonium aerosol source-
term of nuclear devices under the circumstance of high explosive detonation. Seven silver source-term
experiments under variable explosive pressure were conducted in the aerosol facility and the size distri-
bution characteristics of the silver aerosol with an aerodynamic diameter less than 10 pm were exam-
ined and compared with the data from the field test. The results show that the silver aerosol source-
term under specific conditions has good agreement with the plutonium aerosol source-term obtained by
the U. S. government under test conditions simulating an open-air detonation accident of nuclear de-
vice. The amount of the silver aerosolized in the experiment is determined by the peak value of high
explosive pressure that acted on the silver plate and exhibited a quadratic polynomial. The silver aero-
sol with an aerodynamic diameter ranging from 0. 7 to 3. 3 pm account for the major part of the silver
aerosol induced by high explosive detonation. When the peak value exceeds a certain critical value, the
total amount of aerosol reaches the maximum. Settlement and combination of aerosol were observed
in the comparative analysis of the size-mass distribution of the samples collected at different times af-
ter the explosion.
Key words: mechanics of explosion; size distribution; cumulative mass; silver aerosol; source-term;
plutonium aerosol
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