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, 3 mm
4 227 mm 5 300 mm
Fig.4 Deformation of the witness under the acceptor Fig.5 Remains of the acceptor charge
with the separation of 227 mm with the separationof 300 mm
1 1
Table 1 Simulation results of sympathetic detonation experiments
, 220 mm / mm
) , 1 200
230 mm 2 220
3 230
220 230 mm 4 250
5 300
227 mm
6 220 mm
L} 7 L
8
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Fig.8 Pressure distribution at different timesfor the vertical section of the acceptor charge
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Fig. 10 Caculated distortion at different timesfor the configuration with the separation of 230 mm
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Experimentsand numerical simulations of sympathetic detonation
of explosives in shell ~

WAN G Chen' , WU Jurrying*, CHEN Lang', LU Jianying'®,
GUO Xin* , WAN G Xiao-feng’
(1. State Key L aboratory of Explosion Science and Technology, Beijing Institute of Technology,
Beijing 100081, China;
2. Xian Modern Chemistry Research Institution, Xi’ an 710065, Shaanxi, China;
3. Institute of Chemical Def ense, Beijing 102205, China)

Abgtract : Sympathetic detonation experiments of the GHL explosvesin steel shell were carried out.
By observing the remainder of the explosve, the deformation of the witness and steel shell , the explo-
dve reaction state was judged and the critical distance of the sympathetic detonation was gained. A
calculation model of sympathetic detonation was established. By usng the non-linear finite element
method, sympathetic detonation experiments of the GHL explosvesin steel shell were numerically
smulated by the established calculation model. In this calculation model , the method of foreordained
fragments was used to describe the form of the donor’ sfragments and the impact of these fragments
acting on the acceptor. Numerically smulated results of the critical distances are in agreement with
the experimental results. The fragments mostly in the middle part of the donor impact the acceptor ,
and the initiation point isin the middle part of acceptor. The steel-shell thickness affects mainly the
velocity and quality of the fragments as well as the defense capability of the acceptor. Consequently
the steel-shell thickness affects the critical distance of the sympathetic detonation.

Key words: mechanics of exploson; sympathetic detonation; non-linear finite element ; explosivesin
shell
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