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Fig. 2 Rod-shaped projectiles and penetration holes in steel target
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Table 1 Experimental and theoretical penetration depths

Experimental results Numerical results
Test No. P o/ (mm)
o,/ (m/s) P/(mm) v/(m/s)  wv/(m/s) r,/(mm) r/(mm) L/(mm)
1-1 3174.6 187. 4
3083 1583 3.0 5.0 103 207.1
1-2 2985.1 175.5
2-1 3252.0 192. 4
3163 1605 3.0 5.0 104 212.0
2-2 3478.3 213.4
3-1 2816.9 164. 3
2845 1577 2.5 5.0 98 182.7
3-2 2877.7 174.3
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Table 2 Experimental and theoretical penetration diameters (mm)
Test No. D D.., Dy e Dy, e Dso Dy o Dy, en D160 mm Dy e Dy en D206 mm
1-1 23.5 10. 6 10.7 18.8 9.4
21.8 17.8 13.9 12.4
1-2 25.6 16. 4 16.3 14.5 16. 8
2-1 27.6 14.7 13.6 13.1 12.3
22.2 18.0 14.1 12.5
2-2 21.4 12.6 12.6 11.4 12.4 12.7 10.6
3-1 24.7 14. 8 14.8 14. 4 13.4
17.3 16.7 13.8
3-2 22.5 11.3 11.3 10. 7 8.6
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Fig. 3 Aluminium projectiles and penetration holes in concrete targets
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Fig. 4 Concrete penetrated by aluminium projectiles
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Table 3 Experimental and theoretical results of concrete target penetrated by an aluminium projectile ~ (cm)

Experimental results Numerical results
Test No.
P P oer P Crater size Digle.en P Dierack,av Digle.av D cack.b Digle.en
S1 57 36 21 90 X110 10 57.1 15.2 8.8 13.4 7.7
S2 40 25 15 80X 85 210 41.0 17. 4 10.0 17.2 9.9
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Penetration Analysis of a Rod-Shaped Projectile in Semi-Infinite Target
JIANG Jian-Sheng, WANG Zheng, LIANG Long-He, HONG Tao
(Institute of Applied Physics and Computational Mathematics ,Beijing 100094 ,China)

Abstract: When analyzing the penetration of a rod-shaped projectile in semi-infinite target,the velocity
gradient of the shaped charge jet is taken into account. The jet is divided into a series of segments,and
the variations of the length and diameter of each jet segment are calculated at the moment of impacting
on the target. Through the Bernoulli equation, linear approximations of velocity and diameter of the
jet,and static method,the relationship between penetration depth and hole diameter in the target and
impacting jet is obtained. Moreover, the simulated results are in quite good agreement with the experi-
mental data.

Key words: rod-shaped projectile; penetration; semi-infinite target; penetration depth;penetration diameter



	fmx_高压物理学报2011年01期-1-2.pdf
	周忠彬
	傅华
	张若棋
	马小娟
	伍俊英
	文尚刚
	黄霞
	盖芳芳
	肖长江
	王清波
	高洪泉
	徐豫新
	杜双奎
	马汉军
	庞宝君

	fmx_高压物理学报2011年02期-1-2.pdf
	f_2011-2目录
	f_张志春
	f_陆凤国
	f_罗宁
	f_吉晓瑞
	f_杨洁
	f_马云
	f_王德田
	f_田占东
	f_冯少敏
	f_刘在洋
	f_陈永涛
	f_李俊玲
	f_姚雄亮
	f_李晓杰
	f_高宁
	f_桂毓林
	f_金山
	f_高压封底(2011-2)

	fmx_高压物理学报2011年03期-1-2.pdf
	f_2011-3目录
	f_2010-0048 董  刚
	f_24-227 徐国平
	f_2010-0027 徐松林
	f_24-230 韩  亮
	f_2010-0115 张  柱
	f_23-289 童慧峰
	f_2010-0019 黄  超
	f_24-221 杜勇慧
	f_2010-0001 宿太超
	f_24-222 邓云飞
	f_2010-0062 杜红棉
	f_2010-0012 李  艳
	f_24-224 杨  晶
	f_2010-0016 张国荣
	f_2011-3高压封底

	fmx_高压物理学报2011年04期-1-2.pdf
	f_2011-4目录
	f_李文强
	f_邓云飞
	f_杨斌
	f_李新娥
	f_宿太超
	f_张红平
	f_高光发
	f_肖强强
	f_姜剑生
	f_陈昊
	f_李牧
	f_陈默
	f_王建
	f_孟阳
	f_施伟光
	f_高压封底(2011-4)

	fmx_高压物理学报2011年05期-1-2.pdf
	f_2011-5目录
	f_王文杰
	f_柏劲松
	f_宁建国
	f_张伟
	f_庞宝君
	f_马云
	f_李俊
	f_朱孙科
	f_宋卫东
	f_朱志武
	f_栾广博
	f_庞磊
	f_康彦龙
	f_贾宪振
	f_上官丽娟
	f_2011-5高压封底

	fmx_高压物理学报2011年06期-1-2.pdf
	f_2011-6 目录
	f_2010-0091 陈亚红
	f_祁美兰
	f_2010-0092 温丽晶
	f_王金相
	f_马天宝
	f_2010-0084 王  建
	f_2010-0083 李胜旨
	f_任会兰
	f_张柱
	f_2010-0089 李  磊
	f_李蕾
	f_2010-0081 赵士操
	f_董永香
	f_2011-0016 刘万强
	f_2011年第25卷总目录
	f_2011年第25卷总目录(英)
	f_作者索引(中)
	f_作者索引(英)
	f_2011-6 封底



 
 
    
   HistoryItem_V1
   PageSizes
        
     动作：   使所有页面大小相同
     缩放：    不缩放(裁切或填补)
     旋转：                不变
     尺寸： 8.268 x 11.693 inches / 210.0 x 297.0 mm
      

        
     0
            
       D:20261016110319
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     1
     0
     427
     256
    
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     None
     None
            
                
         1
         AllDoc
         169
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0
     Quite Imposing Plus 3
     1
      

        
     0
     99
     98
     99
      

   1
  

 HistoryList_V1
 qi2base




 
 
    
   HistoryItem_V1
   PageSizes
        
     动作：   使所有页面大小相同
     缩放：    不缩放(裁切或填补)
     旋转：                不变
     尺寸： 8.268 x 11.693 inches / 210.0 x 297.0 mm
      

        
     0
            
       D:20261016103617
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     1
     0
     427
     256
    
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     None
     None
            
                
         1
         AllDoc
         169
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0
     Quite Imposing Plus 3
     1
      

        
     13
     99
     98
     99
      

   1
  

 HistoryList_V1
 qi2base




 
 
    
   HistoryItem_V1
   PageSizes
        
     动作：   使所有页面大小相同
     缩放：    不缩放(裁切或填补)
     旋转：                不变
     尺寸： 8.268 x 11.693 inches / 210.0 x 297.0 mm
      

        
     0
            
       D:20261016103617
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     1
     0
     427
     256
    
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     None
     None
            
                
         1
         AllDoc
         169
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0
     Quite Imposing Plus 3
     1
      

        
     0
     99
     98
     99
      

   1
  

 HistoryList_V1
 qi2base




 
 
    
   HistoryItem_V1
   PageSizes
        
     动作：   使所有页面大小相同
     缩放：    不缩放(裁切或填补)
     旋转：                不变
     尺寸： 8.268 x 11.693 inches / 210.0 x 297.0 mm
      

        
     0
            
       D:20261016151547
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     1
     0
     427
     256
    
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     None
     None
            
                
         1
         AllDoc
         169
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0
     Quite Imposing Plus 3
     1
      

        
     0
     99
     98
     99
      

   1
  

 HistoryList_V1
 qi2base




 
 
    
   HistoryItem_V1
   PageSizes
        
     动作：   使所有页面大小相同
     缩放：    不缩放(裁切或填补)
     旋转：                不变
     尺寸： 8.268 x 11.693 inches / 210.0 x 297.0 mm
      

        
     0
            
       D:20261016151547
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     1
     0
     427
     256
    
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     None
     None
            
                
         1
         AllDoc
         169
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0
     Quite Imposing Plus 3
     1
      

        
     0
     107
     106
     107
      

   1
  

 HistoryList_V1
 qi2base




 
 
    
   HistoryItem_V1
   PageSizes
        
     动作：   使所有页面大小相同
     缩放：    不缩放(裁切或填补)
     旋转：                不变
     尺寸： 7.323 x 10.236 inches / 186.0 x 260.0 mm
      

        
     0
            
       D:20261015134434
       737.0079
       Blank
       527.2441
          

     Tall
     1
     0
     427
     256
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     None
     None
            
                
         1
         CurrentPage
         169
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0
     Quite Imposing Plus 3
     1
      

        
     0
     98
     0
     1
      

   1
  

    
   HistoryItem_V1
   PageSizes
        
     动作：   使所有页面大小相同
     缩放：    不缩放(裁切或填补)
     旋转：                不变
     尺寸： 7.323 x 10.236 inches / 186.0 x 260.0 mm
      

        
     0
            
       D:20261015134434
       737.0079
       Blank
       527.2441
          

     Tall
     1
     0
     427
     256
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     None
     None
            
                
         1
         CurrentPage
         169
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0
     Quite Imposing Plus 3
     1
      

        
     97
     99
     97
     1
      

   1
  

    
   HistoryItem_V1
   PageSizes
        
     动作：   使所有页面大小相同
     缩放：    不缩放(裁切或填补)
     旋转：                不变
     尺寸： 7.323 x 10.236 inches / 186.0 x 260.0 mm
      

        
     0
            
       D:20261015134434
       737.0079
       Blank
       527.2441
          

     Tall
     1
     0
     427
     256
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     None
     None
            
                
         1
         AllDoc
         169
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0
     Quite Imposing Plus 3
     1
      

        
     97
     99
     98
     99
      

   1
  

    
   HistoryItem_V1
   PageSizes
        
     动作：   使所有页面大小相同
     缩放：    不缩放(裁切或填补)
     旋转：                不变
     尺寸： 8.268 x 11.693 inches / 210.0 x 297.0 mm
      

        
     0
            
       D:20261016090044
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     1
     0
     427
     256
    
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     None
     None
            
                
         1
         AllDoc
         169
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0
     Quite Imposing Plus 3
     1
      

        
     97
     99
     98
     99
      

   1
  

 HistoryList_V1
 qi2base





