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A Study of Simulation and Experiment of Target-directed
Deformable Warhead Model

LI Xiang-yu LU Fang-yun WANG Zhi-bing LU Li TIAN Zhan-dong LIN Yu-liang
College of Science National Univ. of Defense Technology Changsha 410073 China
Abstract According to the theory of target-directed deformable warhead a structural model was designed and an experiment of
explosion was carried out. Based on the experiment results the finite element analytic model was established. By utilizing the code LS-
DYNA the deforming process of the deformable warhead and the projectile process of its fragments were numerically simulated. The
results of simulation and experiment show that the density and velocity of the fragments are greatly enhanced in the target direction and
the simulation is consistent with experiment.
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Fig.1 Geometry of the warhead Fig.2  The warhead after experiment
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Fig.3 The view of damage on direct targets Fig.4 The fragment distribution in experiment
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Fig.5 States of the warhead at different time
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Fig.6  The stimulation model of deformable warhead
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Distribution of fragment in numerical simulation

AIAA  Inc.1998.
2002 22 2 246 -251.
3 285-288.

Racah E Binenboim E Peleg G. 3D Simulations of Aimable Fragmentation Warheads A . Proc. of the 15" International Symposium on Ballistics

Jerusalem Israel 1995.

Konig P J Mostert F J. The Results of a Deformable Warhead Technology Exercise A . Proc. of the 20" International Symposium on Ballistics

Orlando 23 27 2002.

J. 1999 19 391 - 394.





http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200601027.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e7%bf%94%e5%ae%87%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8d%a2%e8%8a%b3%e4%ba%91%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%bf%97%e5%85%b5%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8d%a2%e5%8a%9b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%94%b0%e5%8d%a0%e4%b8%9c%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9e%97%e7%8e%89%e4%ba%ae%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Xiang-yu%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LU+Fang-yun%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Zhi-bing%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LU+Li%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22TIAN+Zhan-dong%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIN+Yu-liang%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%9b%bd%e9%98%b2%e7%a7%91%e6%8a%80%e5%a4%a7%e5%ad%a6%2c%e7%90%86%e5%ad%a6%e9%99%a2%2c%e6%b9%96%e5%8d%97%2c%e9%95%bf%e6%b2%99%2c410073%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9b%be%e6%96%b0%e5%90%be%3b%e5%bc%a0%e9%9c%87%e5%ae%87%3b%e7%8e%8b%e5%bf%97%e5%85%b5%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200601027%5e6.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Konig+P+J%3bMostert+F+J%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLHY_NSTL_HY.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Racah+E%3bBinenboim+E%3bPeleg+G%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200601027%5e4.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9b%be%e6%96%b0%e5%90%be%3b%e7%8e%8b%e5%bf%97%e5%85%b5%3b%e5%bc%a0%e9%9c%87%e5%ae%87%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_bgxb200403007.aspx
http://c.g.wanfangdata.com.cn/periodical-bgxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b0%ad%e5%a4%9a%e6%9c%9b%3b%e5%bc%a0%e9%9c%87%e5%ae%87%3b%e7%8e%8b%e5%bf%97%e5%85%b5%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_bzycj200203010.aspx
http://c.g.wanfangdata.com.cn/periodical-bzycj.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Lioyd+R+M%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200601027%5e1.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b0%ad%e5%a4%9a%e6%9c%9b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e6%8c%af%e5%ae%87%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%bf%97%e5%85%b5%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9b%be%e6%96%b0%e5%90%be%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8d%a2%e8%8a%b3%e4%ba%91%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%b9%bf%e5%86%9b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e9%9b%a8%e7%94%9f%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_bzycj200203010&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_bzycj200203010.aspx
http://c.g.wanfangdata.com.cn/periodical-bzycj.aspx
http://c.g.wanfangdata.com.cn/periodical-bzycj.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9b%be%e6%96%b0%e5%90%be%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%bf%97%e5%85%b5%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e9%9c%87%e5%ae%87%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8d%a2%e8%8a%b3%e4%ba%91%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b0%ad%e5%a4%9a%e6%9c%9b%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_bgxb200403007&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_bgxb200403007.aspx
http://c.g.wanfangdata.com.cn/periodical-bgxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e6%94%be%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%87%bd%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%a9%ac%e6%99%93%e9%9d%92%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e8%99%8e%e6%88%90%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CHEN+Fang%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Han%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22MA+Xiao-qing%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Hu-cheng%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_bjlgdxxb200906003&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_bjlgdxxb200906003.aspx
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_bjlgdxxb200906003&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_bjlgdxxb200906003.aspx
http://c.g.wanfangdata.com.cn/periodical-bjlgdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%be%9a%e6%9f%8f%e6%9e%97%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8d%a2%e8%8a%b3%e4%ba%91%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e7%bf%94%e5%ae%87%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22GONG+Bai-lin%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LU+Fang-yun%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Xiang-yu%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_bzycj201001012&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_bzycj201001012.aspx
http://c.g.wanfangdata.com.cn/periodical-bzycj.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8f%b6%e5%b0%8f%e5%86%9b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%9f%a9%e7%8e%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e5%ba%86%e5%ae%9d%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22YE+Xiao-jun%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HAN+Yu%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CHEN+Qing-bao%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_hzyxb200903009&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_hzyxb200903009.aspx
http://c.g.wanfangdata.com.cn/periodical-hzyxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e7%bf%94%e5%ae%87%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8d%a2%e8%8a%b3%e4%ba%91%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Xiang-yu%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LU+Fang-yun%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_djyzdxb200703035&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_djyzdxb200703035.aspx
http://c.g.wanfangdata.com.cn/periodical-djyzdxb.aspx
http://c.g.wanfangdata.com.cn/periodical-djyzdxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e6%b4%8b%e6%ba%a2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%be%99%e6%ba%90%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bd%99%e9%81%93%e5%bc%ba%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%ba%aa%e5%86%b2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%92%9f%e6%98%8e%e5%af%bf%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Yang-yi%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LONG+Yuan%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22YU+Dao-qiang%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22JI+Chong%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHONG+Ming-shou%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_jfjlgdxxb201004017&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_jfjlgdxxb201004017.aspx
http://c.g.wanfangdata.com.cn/periodical-jfjlgdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e7%bf%94%e5%ae%87%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8d%a2%e8%8a%b3%e4%ba%91%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Xiang-yu%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LU+Fang-yun%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_hzyxb200705007&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_hzyxb200705007.aspx
http://c.g.wanfangdata.com.cn/periodical-hzyxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%b1%88%e6%98%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%92%b1%e7%ab%8b%e6%96%b0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e4%ba%91%e6%96%8c%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22QU+Ming%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22QIAN+Li-xin%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Yang+yun-bin%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_hncl200503001&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_hncl200503001.aspx
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_hncl200503001&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_hncl200503001.aspx
http://c.g.wanfangdata.com.cn/periodical-hncl.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%95%e8%83%9c%e6%b6%9b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%90%91%e4%b8%9c%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e4%ba%9a%e4%b8%9c%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22L%c3%bc+Sheng-tao%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Xiang-dong%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22YANG+Ya-dong%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_hzyxb201005021&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_hzyxb201005021.aspx
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_hzyxb201005021&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_hzyxb201005021.aspx
http://c.g.wanfangdata.com.cn/periodical-hzyxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%97%b6%e5%85%9a%e5%8b%87%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%ba%86%e6%98%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%a4%8f%e9%95%bf%e5%af%8c%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_jfjlgdxxb200906008.aspx
http://c.g.wanfangdata.com.cn/periodical-jfjlgdxxb.aspx
http://c.g.wanfangdata.com.cn/periodical-jfjlgdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e7%bf%94%e5%ae%87%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8d%a2%e8%8a%b3%e4%ba%91%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9e%97%e7%8e%89%e4%ba%ae%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%be%9a%e6%9f%8f%e6%9e%97%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_djyzdxb200701031.aspx
http://c.g.wanfangdata.com.cn/periodical-djyzdxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e7%bf%94%e5%ae%87%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8d%a2%e8%8a%b3%e4%ba%91%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_hzyxb200701013.aspx
http://c.g.wanfangdata.com.cn/periodical-hzyxb.aspx



http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e7%bf%94%e5%ae%87%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8d%a2%e8%8a%b3%e4%ba%91%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_djyzdxb200703035.aspx
http://c.g.wanfangdata.com.cn/periodical-djyzdxb.aspx
http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200601027.aspx

