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On the Preparation and Penetration Performance
of Tungsten-Copper Shaped Charge Liner

LIU Ying-bin"?, SHEN Zhao-wu', LIU Tian-sheng®’, HU Xiao-yan', SUN Su-jie’
(1. Department of Modern Mechanics, University of Science and Technology of China, Hefei 230027, China; 2. School of Chemistry and
Environment Engineering North University of China, Taiyuan 030051, China; 3. Science and Technology on Materials in Impact

Environment Laboratory Yantai Sub-institute of China Ordnance Industries Group Corporation, Yantai 264003, China)

Abstract: In order to improve the penetration performance and stability of tungsten-copper shaped
charge liner, a new W-Cu shaped charge liner was prepared. Based on the traditional tungsten-copper
preparation method, a series of new technology was adopted including using mechanical alloying
method to mix powder, using spin-mode suppression method to press the blank of shaped charge liner
then sintered under the protection of methanol cracking gas. Density of W-Cu shaped charge liner
before and after sintering was tested by drainage method. The penetration performance was compared
experimentally between the W-Cu shaped charge liner and the copper plate shaped charge liner.
Results show that the density of W-Cu shaped charge liner after sintering is lower than the density
before sintering; for 603 homogeneous armor steel plate, the penetration performance of W-Cu shaped
charge liner is superior to copper shaped charge liner, and the penetration depth increases up to 45%
compared with copper plate shaped charge liner.

Keywords: W-Cu shaped charge liner; shaped charge; shaped charge granular jet
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Tab.1 Impact velocity of bird-strike test

F 5 fd Y 13 i ) i (kg) F AR (m/s) SCPR I BE (m/s)
1 1 1.813 166. 7 165. 1
2 =41 1.813 166. 7 166. 0
3 i=4:) 1.812 166. 7 165. 1
4 PiE 1.807 166. 7 166. 0
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Fig. 6 Bird-strike testing system
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Tab. 2 Comparing of strain and residual deformation between averaged real and artficial bird impact
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(mm)
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Investigation on the Artificial Bird Projectile
used in Bird Strike Test

LIU Xiao-chuan', GUO Jun®*, SUN Xia-sheng®', CHEN Jian-xin®*, ZHANG Jian-jun®, MIAQO Juan®
(1. School of Aeronautics, Northwestern Polytechnic University, Xi’an 710072, China;
2. Aircraft Strength Research Institute, Xi’an 710065, China)

Abstract: An artificial bird projectile used in aircraft structure against bird strike experiment was
developed. Its basic compositions are gelatine and water. Density is a key parameter controlled by
special manufacturing process and adding quenched and tempered materials. The dimension and
weight of artificial bird projectile are guaranteed by the mold. Thus, a 1. 8kg standard form of bird
projectile was manufactured to meet the regulatory requirements. Three real bird strike tests and one
artificial bird strike comparative test were carried out. The target is four aluminium plates with 12mm
thickness. Results show that the artificial bird projectile has sufficient strength and can withstand
launch overload. The dynamic deformation mode and the dynamic strain response time history of
structure of artificial bird projectile are basicly consistent with real bird. The maximum difference of
structure dynamic strain response is only 3. 2% ; while the difference of structure residual deformation
is 8.7%. Above results prove that the artificial bird projectile developed in this paper can substitute
real bird in bird strike experiment.

Keywords: bird strike; bird strike test; artificial bird projectile; gelatine
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On the Rockburst Model Experiment Based on Similar Material
and the Energy Releasing Mechanism

CHEN Wen-tao', SONG Chun-ming', CHENG Ting-ting”?, XIAO Ye-tao®
(1. PLA University of Science and Technology, State Key Laboratory for Explosion &. Impact and Disaster Prevention &. Mitigation,
Nanjing, Jiangsu 210007, China; 2. Navy Engineering Design and Research Institute, Beijing 100071, China; 3. Unit 92303 of PLA,
Jiaonan, Shandong 266405, China)

Abstract: There is an essential difference between rock mass destruction due to unloading and due to
loading. As one of the geological disasters, rockburst is often generated in underground engineering in
high geo-stress areas due to the excavation unloading. Aiming at the rock mass under high hydrostatic
pressure, taking advantage of the rosin model, the experimental simulation test of the dynamic
fragmentation-type " rockburst" due to radial instantaneous unloading was studied. Through the
analysis of peak velocity in dynamic fragmentation and unloading acting time, a formula about strain
energy and kinetic energy and velocity of spalling fragments was deduced. Rresults show that the
formula presented in this paper for calculating peak velocity and kinetic energy is proper, and the
kinetic energy is only a small fraction of the recovery strain energy, most of which is dissipated in
different ways; the unloading time at different positions apart from the free surface is nearly the same
and is much larger than the unloading wave disturbance time. The velocity of the braking wave front
is uniform and much less than the velocity of the unloading wave.

Keywords: rockburst; simulation test; energy analysis



