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Table 1 Parameters of titanium and polycarbonate

R o/(g+cm™) E,/GPa G/GPa K/GPa v
Bk 4,51 113.76 43.755 94. 803 0.30
Rk R TR 1.19 2. 34 0. 849 3. 256 0.38
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Fig. 2(a) Pressure distribution of flyer driven by Cu(N;), Fig.2(b) Pressure distribution of flyer driven by Cu(Nj),
at t=0.02 ps at t=0.06 ps
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& 2Cc) 1=0. 11 ps I B FALH 9K 3% 7 /19 1 71 43 A & 2(d) ¢=0.20 ps I B AL BK S K 19 5 7 53 A
Fig. 2(¢) Pressure distribution of flyer driven by Cu(N;), Fig.2(d) Pressure distribution of flyer driven by Cu(Nj),
t=0.11 ps t=0.20 ps

Bl 2Ce) =0.32 ps B} & F A K30 € 7 19 J) 43 A Bl 2(D 1=0.38 ps B & A ACH KB € 5 19 I 434
Fig. 2(e) Pressure distribution of flyer driven by Cu(N;3), Fig. 2(f) Pressure distribution of flyer driven by Cu(N;),
t=0.32 ps t=0.38 ps
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Fig. 3 Morphologies of flyer by detonation of copper azide
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Simulation of flyers driven by detonation of copper azide

Jian Guozuo, Zeng Qingxuan, Guo Junfeng. Li Bing, Li Mingyu
(State Key Laboratory of Explosion Science and Technology ,
Beijing Institute of Technology, Beijing 100081, China)

Abstract; Aim to optimize the design of MEMS copper azide fuze and investgate the mechanism under-
lying the process of the copper azide explosive-driven flyer plate. According to the actual design of the
micro-charge fuze and its related experiments, the process of the copper azide explosive-driven flyer
plate was simulated adopting the fluid-solid coupling algorithm in LS-DYNA program. The influences
of the barrel’s length on the flyer’s velocity and integrity were studied and the relationship between
the micro-charge size and the flyer’'s velocity were discussed. Our research results indicate that the
barrel’s length has a major impact on the flyer’s velocity and integrity. It is found that, when it is ac-
celerated in a long barrel, the flyer is likely to be more fragile and cannot achieve maximal driving ve-
locity. The size of the micro-charge is uniquely related with the flyer’s velocity in that the flyer’s
maximum velocity is significantly affected by the charge’s diameter. With the increase of the thick-
ness of the charge, the average velocity and the maximal velocity were raised gradually. When the
charge diameter is above 0. 8 mm, its influence on the flyer’s maximal velocity is not remarkable.
Key words: mechanics of explosion; MEMS fuze; fluid-structure interaction; LS-DYNA; copper az-
ide; titanium flyer
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