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on Aircraft Fuel Tank
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ABSTRACT: To explore the coupling effect of shock waves and fragments during the strike of
blast—fragmentation warheads on ground aircraft targets, finite element models of strikes by frag-
ments with various shapes and explosive mass on an aircraft fuel tank were established. Thereby,
coupling damage effects of single-damage source and multi—-damage sources were analyzed respec—
tively. Results showed that the damage effect of spherical fragments, cuboid fragments and cubic
fragments decreases successively. However, the penetration into the aircraft fuel tank by the
cuboid fragment has the highest temperature, the longest duration, and the largest probability of
kerosene ignition. Fragment penetration leads to an increase in the internal energy and pressure of
aviation kerosene, which is enhanced by shock waves. The increment of kerosene pressure and in—
ternal energy caused by the coupling effect of shock waves and fragments exceeds the sum of the
individual effects. The coupling effects can not improve the ignition ability of fragments on avia—
tion kerosene.
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Fig. 1 Finite element mesh models of fragments
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Tab.5 Material parameters of aviation kerosene
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Fig. 3 Cavities of aviation kerosene caused by fragments of different shapes
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Fig. 4 Fuel tank deformations caused by fragments of different shapes
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Fig. 5 Curves of aviation kerosene pressure caused by fragments of different shapes
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Fig. 17 Displacement curves of tank walls under different attack conditions
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fuel tank wall under different attack conditions
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Fig.21 Curves of fuel internal energies
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