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Fig.1 Test models: (a) Enclosed cabin picture, (b)Enclosed cabin schematic, (c) Target plate picture, (d) Reactive damage
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Fig.2 General arrangement of the enclosed space blast test
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Table 1 Details of operating conditions

operating  charge shell thickness of
condition  mass/g height/mm diameter/mm mass/g inner diameter /mm  outer diameter /mm  height/mm  target plate/mm
1# 28.0 36.0 25.2 - - - - 2.7

2# 28.2 35.9 25.2 89.3 33.7 49.23 39.3 2.7

3# 34.9 31.2 30.1 - - - - 2.7

4# 35.0 31.3 30.3 88.2 33.2 49.0 39.2 2.7

S5# 42.1 37.6 30.1 = = - - 2.7

6# 41.9 37.5 30.2 88.3 33.5 49.0 39.1 2.7

7# 41.9 37.5 30.1 89.2 34.1 39.5 37.0 2.7

Note: Conditions 2#, 4#, and 6# are reactive warheads, and condition 7# is an steel warhead.
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Table 2

tive warhead with 42 g charge mass

Load data for bare charge, steel warhead and reac-

peak difference quasi-static  difference
warhead type pressure  over bare pressure over bare
/MPa charge /MPa charge
bare charge 3.48 - 0.83 -
steel warhead 2.32 -33.3% 0.79 —-4.8%
reactive warhead 3.19 -8.4% 1.42 71.1%
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Table 3 Ratio of quasi-static pressure to equivalent pressure

mass of charge / g warhead type

quasi-static pressure / MPa

equivalent pressure / MPa ratio

)8 bare charge 0.63 0.49 1.29
reactive warhead 0.99 0.52 1.90
bare charge 0.74 0.58 1.28
? reactive warhead 1.33 0.7 1.90
bare charge 0.83 0.72 1.15
42 steel warhead 0.79 0.59 1.34
reactive warhead 1.42 0.87 1.63
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deformation of the target plate

Trend comparisons of the impulse and the residual
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Blast Load Characteristic of Reactive Damage Element Warheads in Enclosed Space

LUO Feng'*, KONG Xiang-shao', ZHOU Hu'*, ZHU Zi-han'*, LU An-ge'*, CAO Yu-hang'*
(1. Green & Smart River-Sea-Going Ship, Cruise and Yacht Research Center, Wuhan University of Technology, Wuhan 430063, China; 2. School of Naval
Architecture ; Ocean and Energy Power Engineering , Wuhan University of Technology s Wuhan 430063, China)

Abstract: In order to characterize the enclosed space blast loads of reactive damage element warheads, comparative enclosed
space blast tests of reactive damage element warheads, steel warheads and bare charges were carried out. Combining the
high-speed data acquisition system and three-dimensional scanning technology, the blast pressure, temperature and deformation
response of the loaded structure in cabin and the energy release characteristics of the reactive materials for different types of war-
heads were analyzed. The results show that the reactive damage element warhead substantially increases the quasi-static pres-
sure, the peak temperature and the residual deformation of the loaded structure in the cabin. Compared to steel warheads and
bare charges, the blast pressure, temperature and structural residual deformation are improved by maxima of 79.7%, 93.6% and
62.1%. In addition, the energy release rate and energy release amount of the reactive material show a positive correlation with
the detonation energy, and the energy release amount of the reactive material shows a convergence phenomenon with the in-
crease of the blast energy. Based on the load characteristics of reactive damage element warheads and the blast response law of
sheet metal, it was found that the continuous energy release phenomenon of reactive materials leads to large increases in the
quasi-static pressure of the cabin and the impulse applied to the structure within 1 ms, which together affect the residual defor-
mation of the structure.

Key words: enclosed space blast;reactive damage element; warhead;residual deformation
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