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Fig.1 Collision model of penetrator
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Table 1 Parameters of materials
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Fig.8 Typical damage modes of shielded charges impacted by high-speed kinetic fragment and coated reactive material
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Table 5
shielded charges impacted by high-speed fragment and coat-

Numerical simulation results of the initiation of

ed inert material

thickness of forepart penetration main part penetration

shield plate / mm initiation initiation

5 Partial detonation Yes

6 No Yes

7 No Yes

8 No Yes
10 No Partial detonation
11 No No
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Table 6
shielded charges impacted by high-speed fragment and coat-

Numerical simulation results of the initiation of

ed reactive material

shielded

charges

thickness active

of shield  penetration initiation material

plate/mm excitation initiation
5 main part penetration initiation No /
6 main part penetration initiation No /
7 No Partly Yes
8 No Yes Yes
10 No Yes Yes
11 No Yes Yes
12 No Yes Yes
15 No Yes Yes
18 No Yes partial initiation
20 No Yes No
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Fig.9 Internal pressure histories of the charge with an 11 mm-thick shielding plate
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Tandem Damage Effect of High-speed Kinetic Fragments and Coated Active Materials on Shielded Charges

GU Yang-chen', WANG lJin-xiang', CHEN Xing-wang', LIU Zhi-gang’, HAO Chun-jie’, LI Yuan-bo'
(1. National Key Laboratory of Transient Physics, Nanjing University of Science and Technology , Nanjing 210094, China; 2. Jinxi Defense Equipment

Research Institute , Jinxi Industries Group , Taiyuan 030027, China)

Abstract: The tandem warhead with high-speed kinetic fragment and coated reactive material has both high-speed penetration
and chemical energy damage effect. This paper is aimed to research its tandem damage effect on shielded charges. The impact
dynamics model of impacting on shielded charges by the high-speed kinetic fragment and coated reactive material was estab-
lished. By combining the excitation theory of reactive materials with the initiation criterion of shielded charges, the impact dam-
age to the shielded charges by the high-speed kinetic fragment and coated reactive material was calculated and analyzed. Based
on the 2D-Autodyn platform, the initiation process of shielded charges impacted by the high-speed kinetic fragment and coated
reactive material was simulated. The comparison verifies the consistency between theoretical calculation and numerical simula-
tion. By Combining theoretical analysis and numerical simulation results, the main influencing factors of the damage to shielded
charges, the probable damage modes and the transition conditions between each damage mode were discussed. The results
show that there are five damage modes for the shielded charges impacted by the high-speed kinetic fragment and coated reactive
material , including the forepart penetration initiation mode ( I ), the main part penetration initiation mode (I ), the no reac-
tive material reaction and no penetration initiation mode (IIl), the reactive material reaction enhanced initiation mode (V) and
the reactive material reaction and no initiation mode ( V). When the structure and material properties are determined, the main
influencing factors of damage modes are the impact speed and shielding thickness. The theoretical model established in this pa-
per can predict the above damage modes well.

Key words: reactive material; high-speed fragment;shielded charge;impact damage;damage mode;numerical simulation
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