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Fragment Warhead Ground Power Field and Personnel Damage

Matrix Model Based on Parameter Statistics

ZHANG Qirui, PENG Yong"
(College of Science, National University of Defense Technology, Changsha 410073, Hunan)

ABSTRACT: Aiming at the low solution efficiency of fragment damage by Monte Carlo algo-
rithm, evaluation method for warheads fragments against ground targets was proposed with the
consideration of the cognition of the damage law and the requirement of rapid assessment. First—
ly, power fields and damage parameters of the fragment ground were calculated and processed.
Then, the personnel damage was evaluated based on relevant damage criteria. Additionally, the
necessity of gravity in the calculation of the proposed model was analyzed and verified based on a
fragment dispersion model considering the gravity. Then, the ground power field distribution was
calculated to explore the influence law of initial kinetic energy of the fragment and the dispersion
angle and the falling angle of the warhead on the ground power field. Furthermore, key damage
parameters were statistically analyzed through large—scale fragment simulation. Accordingly, a
ground personnel damage matrix model was constructed. Finally, the proposed model was veri—

fied by Monte Carlo algorithm. Results showed that the damage matrix model obtained by the
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proposed method can effectively predict the damage probability when the warhead falling angles

are 30° and 60° and the computaional probability difference is no more than 0.1.

KEYWORDS: blast fragment; ground personnel damage matrix; parameter statistics; ground

power field; influence of gravity
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Fig. 1 Establishment of coordinate system
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Fig.2 Two types of dispersion angles of a warhead
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Fig. 4 Entire trajectories of a typical fragments field
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Fig. 5 Landing points and falling velocities of fragments
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Fig. 6 Logarithmic distribution of fragment falling

velocities
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Tab. 1 Coefficients for the entire personnel body
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Fig.7 Critical velocities of fragments of different mass
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Tab.2 Maximum flight distances Ly under different mass

and initial kinetic energies

Ly/m
W e yunante wihsnae WIASRE WA
1500 ] 2000 J 2500 3000 ]
2 302.0 311.6 319.2 3253
5 352.6 365.4 376.1 384.1
10 389.2 406.3 419.3 429.9
20 419.7 440.7 458.1 472.6
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Tab.3 Minimum falling velocities v... under different

mass and initial kinetic energies

Vew/ (mes™)
BRI s yeante wihanhe vkhake vH6
1500 2000 ) 2500) 3000
2 22.5 22.8 22.6 22.6
5 26.0 26.4 26.0 26.8
10 28.9 29.0 29.0 29.2
20 32.7 33.1 33.6 323
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Fig. 8 Flight distances and falling velocities of fragments under different mass and initial kinetic energies
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Fig. 10 Landing points and falling velocities of different static dispersion angles
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Fig. 11 Landing points and falling velocities of different falling angles of warheads
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Fig. 12 Schematic diagram of effective area calculation
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Fig. 13 Calculation process of damage matrix
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Tab. 4 Personnel location settings
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