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ABSTRACT

We have studied the numerical analysis about the fragment ejection velocity and spray angle
when the High Explosive warhead detonated at proximity distance at an aircraft. To study the
physical quantities about the warhead components is very important to assessment the
vulnerability of aircraft. Generally, the physical quantities about the components of a warhead
such as the mass, length, diameter and charge to mass ratio are unknown. Therefore, it is
required to estimate the physical quantities by using physical continuities of similar threats. The
empirical formulas to understand the dependence among charge to mass ratio, length and
diameter ratio were driven by using the physical parameters of similar threatening such as
terrier, sparrow. As a result, we confirmed that the dead mass ratio was closed to 20% of
warhead mass since the metal case of the proximity threat acts as a simple carrier. This implies
that the effective length and diameter of High Explosive Compound is smaller than the length
and diameter of warhead, and become a key to understand the large ejection gradient velocity
and small spray angle of fragments within 6 degree.
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Table 3. Diameter and length of warhead and high explosive by threat weapon

Sparrow SA AA
! #l #lI #l #I 2a 7a 10 11
L 0.554 0.554 0.302 0.355 0.769 0.135 0.504 0.314
0.264 0.264 0.183 0.203 0.957 0.144 0.460 0.340
N; 4058 4200 1315 1488 8000 900 242 1300
a, 0.0095 0.0095 0.0093 0.0105 0.0109 0.0042 0.020 0.0067
L 0.458 0474 0.208 0.271 0.396 0.0629 0.147 0.105
D, 0.245 0.245 0.164 0.182 0.752 0.0643 0.190 0.169
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Table 4. Time of explosion velocity gradient characteristic of cylinder type warhead [23]

High Explosives | 7 (usec) L (mm) D (mm) c/m V2FE casing steel 1020
OCTOL 5 101.6 50.8 0.86 2.8 thin wall (2.6mm)
OCTOL 6 101.6 50.8 0.43 2.8 thick wall (5.2mm)

TNT 55 101.6 50.8 0.77 2.4 thin wall (2.6mm)
TNT 7.3 101.6 50.8 0.38 2.4 thick wal 1(5.2mm)
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