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Single-beam pulse circumferential detection technology
of laser proximity fuze

Gan Lin, Zhang He, Zhang Xiangjin, Feng Ying

(ZNDY of Ministerial Key Laboratory, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: Due to space and system power limitation of fuze, when laser proximity fuze is used in
conventional ammunition, multiple lasers and multiple laser receivers can’t be laid out. Meanwhile, system
architecture is required to be as simple as possible. Therefore, the traditional layout of the beam can’t be
directly applied. A new rotation circumferential scanning program of large field of single-beam, was
designed. Missile target encounter model was established and theoretical analysis on target acquisition rate
was conducted. System error factors were discussed. The initial prototype was processed and high-speed wind
tunnel experiment was done. The results show that the program can achieve reliable connection when the
speed is less then 80 000 r/min, 360° large field of detection of laser proximity fuze used in conventional
ammunition can be realized. Under the premise of ensuring target acquisition rate, fuze space utilization of
conventional munitions and system power can be effectively reduced.
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Fig.1 Spatial layout of beam
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Fig.2 Diagram of system components
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Fig.3 Structure diagram of motor rotor
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Fig.4 Structure diagram of whole reverse plane mirror
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Fig.5 Work flowchart of system
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Fig.6 Distribution of different scan angles of total reflector
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Fig.7 Missile target encounter model diagram
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Tab.1 Parameters of various target shape and speed

Shape parameters

Target type ) Speed/m-s!
Length/m  Diameter/m

anti-tank missile  0.75-1.8 0.1-0.2 200
Mis- airtoalr/surface oo 165 0.1-1.07  600-1300
sile to air missile

anti-ship missile ~ 4.5-5.8 0.1-0.36 200-900
Alir- Boeing aircraft 30-70 4-6 160-220
craft Fighter 13-23 2-4 270-850
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Fig.8 Simulation results of capture rate when frequency is

10 kHz, 30 kHz and 50 kHz
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Fig.9 Matching diagram of target acquisition rate, pulsed laser
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