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This paper addresses two methods to estimate the target incapacitation distance and probability of the arbitrary
fragmentation warhead under the static detonation test condition. One is based on the probability equation suggested by
Sperrazza and Kokinakis. The other is originated from the stationary detonation test concept to measure the performance
of the fragmentation warhead. In the arbitrary fragmentation warhead, the target incapacitation probabilities obtained from
the two methods were compared with each other. We found that the size of the fragment with cubic shape should be more
than 3.5 mm to maximize the target incapacitation distance in the test method. And we also realized that the difference
between the target incapacitation distance of the analysis method based on the test (AMBT) and that of the analysis
method based on the probability equation (AMBPE) is decreased according to the increase of the fragment size. In
conclusion, this paper can be useful for the estimation of the fragmentation warhead performance at the design stage.
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Fig. 1 Schematic diagram of a stationary detonation test
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Table 1 The arbitrary specifications for simulation

Parameter Unit Value Remark
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n. - 60
O kg/m? 7.85 % 10° Steel
0 kg/m? 1.7 x 10°
J2E m/sec 2.7 % 10° Comp-B
Uvep m/sec 7.92 x 10°
. m 1.5x 107
A, m’ 0.5 ~0.5572 m’
H, m 1.75
/4 m 0.2857
I m 1.5
Poair kg/m? 1.225
Y m%/kg?? 4,617 x 107
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Fig. 4 Taylor angle of fragments in arbitrary warhead in case of ¢,
= 3.0 mm
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Fig. 5 Trajectory and striking velocity of fragments in case of ¢, =
3.0 mm

The Number of Live Fragments in X-Y plane
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Fig. 6 The number of live fragments in X-Y plane and azimuth

spatial surface area in case of #,,, = 3.0 mm
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Fig. 7 The live and effective fragment density in case of ¢, =
3.0 mm

The Target Incapacitation Probability in case of Test Method
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Fig. 8 Target incapacitation probability obtained from analysis

method based on test (AMBT) in case of 7.,, = 3.0 mm
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The Target Incapacitation Probability in case of Analytical Method
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Fig. 9 Target incapacitation probability obtained from analysis
method based on probability equation (AMBPE) in case of
tease = 3.0 mm
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Fig. 10 Comparison of density in live and effective fragment
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Fig. 11 Comparison between the target incapacitation probability of
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method based on probability equation (AMBPE)
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a5 Target Incapacitation Distance (m) versus Fragment Size (mm)
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g. 12 Comparison between the target incapacitation distance of
analysis method based on test (AMBT) and that of analysis
method based on probability equation (AMBPE)
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