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Design of fuze—warhead coordination based on
laser fuze and prefabricated fragment ammunition

Yu Yuting', Shu Jingrong', Ding Bosheng?

(1. Electronic Communication Engineering College, Anhui Xinhua University, Hefei 230008, China;

2. Anhui Dongfeng Electromechanical Technology Co. LTD., Hefei 230022, China)

Abstract: Aiming at the fragmentation dispersion characteristic of prefabricated fragment ammunition,
fuze—warhead coordination was designed based on prefabricated fragment ammunition controlled by laser
proximity fuze. Ideal warhead explosion height was obtained through formula deduction, Matlab software
simulation and calculation of target damage at a equivalent area. Under this condition of the ideal
explosion height, the laser fuze was designed through selecting appropriate laser beam detection field.
Thus a optimal design of fuze—warhead coordination under specified conditions was completed. Results
showed that: in the the range of 5 m of the missile dispersion, 60° pitch angle and 5 m x 3 mx3 m
command vehicle target, effective fragment density is the biggest at the warhead explosion 4—6 m height.
Detection probability and height of the laser proximity fuze are analyzed and calculated at the height
interval of the detonating height, the optimal beam emission angle of laser fuze is from 17° to 30°. This
design is of practical reference value for the application of the prefabricated fragment ammunition
controlled by laser fuze.
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Fig.2 Schematic of fragment dispersion
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Fig.3 Sketch of prefabricated fragment and target intersection
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Fig.5 Sketch of target detection of laser fuze
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Fig.6 Effect of laser emission angle on detection probability
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Tab.1 Simulation parameters of laser system

Simulation parameters Value
Transmitting power/W 75
Noise power/W 107®
Transmittance of receiving optical system 0.6
Transmittance of emitting optical system 0.6
Reflectivity of armored target 0.65
Receiver aperture diameter/mm 50
Double path atmospheric transmittance 0.9
Signal—to—noise ratio/dB 20
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Fig.7 Effect of laser emission angle on detection height
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Tab.2 Fragment density in different explosion

height and falling point distribution

Fragment density/hole - m™

Serial number EXPIOSion
height/m 7y 1 L=3m L=5m
1 0 1.1 0.56 0.45
2 2 1.9 1.17 1.05
3 4 2.24 1.84 1.53
4 6 2.58 2.05 1.84
5 8 1.93 1.75 1.61
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Tab.3 Detection probability and detection height

in different laser emission angle

Serial L.asejr Detection probability Detection
emission .
number angle/()  L=1m L=3m [=5m height/m
1 5 0.094 0.054 0.006 7.37
2 10 0.392 0.105 0.043 6.66
3 20 0.583 0.332 0.148 5.11
4 30 0.617 0.546 0.327 3.9
5 40 0.625 0.593 0.474 1.98
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