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Table 1 Boss energy absorption efficiency

/%
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Fig. 5 Energy absorption hinge limit
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(a) Ordinary hinge assembly model (b) Energy absorption hinge asembly model
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Table 2 Impact peak value and energy absorption of hinge with different charges

m/g P, /kN P /kN P,s/kN P /kN Eon/] Eul/] E.xs/] E/]
15 175 129 226 156 11 355 12 508 15 688 16 076
20 209 169 320 182 14 466 19 964 34 432 40 469

26 268 176 401 200 21 962 29 907 50 381 58 509
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(a) Ordinary hinge
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(b) Energy absorption hinge
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Fig. 10 Simulation and experimental results of status of hinges with 15 g charge
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Fig. 11 Simulation and experimental results of status of hinges with 20 g charge
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Energy absorption hinge of evolvable warhead

Zhao Yuzhe, Ning Jianguo, Xu Xiangzhao, Ma Tianbao
(State Key Laboratory of Explosion Science and Technology
Beijing Institute of Technology, Beijing 100081, China)

Abstract: The limit hinge is one of key technologies in the design of evolvable warheads, and its dam-
age efficiency is determined by keeping its integrity in the deploying process of the warhead. In this
paper, a novel hinge with energy absorption properties was designed based on dynamic principles and
theoretical models of evolvable warheads, and the evolving process of the evolvable warhead with
charges of varying sizes was numerically simulated, and the different performances of the ordinary
hinge and the energy absorption hinge compared and examined, with a particular focus on the status of
force and energy absorption undergone by the warhead when the limit angel was reached. The results
show that the energy absorption hinge can reduce the impact force and improve energy absorption.
The results of the experiment carried out on the evolvable warhead structure equipped with the two
kinds of hinges show that the traditional hinge suffers damage in varying degrees, while our novel
hinge with energy absorption keeps the structural integrity, proving that the energy absorption hinge
will ensure the integrity of the warhead and the hinge when reaching the limit angel, and verifying the
rationality of the energy absorption hinge design plan and the reliability of the numerical simulation.

Key words: solid mechanics; energy absorption and buffer property; nonlinear calculation; nenergy
absorption hinge; evolvable warhead; static explosion experiment
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