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Table 1 Mechanical parameters of several materials for EPW

Materials HRC ’ o 0 v Fe , e
/(MPa) /(MPa) GZ9) (%)  /(MPa/m"?) /(J/em®)
HP-9-4-30 44~48 1520~1650 1310~1380 12~16 35~50 99~115 24~34
HP-9-4-20" 43~47 1380 148
D-6AC 41~43 1630 1570 9.6 36.8 16
E4340 46 1500 1365 14 48 75 16
F175 45~48 >1450 >1350 =10 =45 =45
G50 49.6 1790 1440 14 51 149 68
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Fig. 2 Schematic diagram of projectile’s aerodynamic shape
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Table 2 Aerodynamic parameters of a model EPW

Axial draft coef. Normal draft coef.
Draft coef. Lift coef.
Ciin Cae Catp C.im AC, ¢ C.s Cimn Cone Coup Cous
0.18 0.1 0 0. 065 0 0.414 0. 06 0 0 0. 06 0.414 0. 06
Pressure center coef. Mass center coef.
Stability margin
Xepn Xepe X Xemp
0.27 1 0. 36 0.4 —0.04
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Table 3 Aerodanamic parameters of projectile empennage

Zero draft coef. Induce draft coef. Total draft coef. Lift coef. Pressure center coef.

0.097 ~0 0.097 0. 04 0.5
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Table 4 Aerodynamic parameters of a model EPW

Projectile pressure Projectile  Fin pressure  Fin lift ~ Combination Combination pressure Combination stability

center coef. lift coef. center coef. coef. lift coef. center coef. margin
0. 36 0. 06 0.5 0. 04 0.108 0.59 21.5%
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Fig.3 Schematic diagram of a model EPW
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with a velocity of 530 m/s through a paper target
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Fig. 6 Penetration deceleration curve
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Table S Comparison of calculated penetration depths with experimental results

Target yield

By using of Eq. Young

Section mass Vel Experimental penetration
Sk Jompy et depth Ly /(m) Caleulated (L,—L)/L,
/(MPa) depth /L/(m)
1 1763 613 30 0. 981 1.05 7%
2 1499 460 30 0. 650 0.69 6%
3 1763 670 30 1. 09 1.17 7.3%
4 1499 430 30 0.57 0.62 8.7%
By using of Eq. SHT By using of armour-piercing equation
o Calculated depth L/(m) (Ly,—L)/L, Calculated depth L/(m) (Ly—L)/L,
1 1.56 58% 0. 806 17.7%
2 0. 89 37% 0.42 35.4%
3 1. 69 55% 0.92 15.6%
4 0.90 57.8% 0.38 33%
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The Design and Experimental Examination of a Model EPW

CHU Zhe"*,ZHOU Gang®, HAN Juan-Ni*, YANG Qian-Long?*,
WANG Ke-Hui?, WANG Jin-Hai®

(1. College of Electron-Mechanics Engineering ,Beijing Institute of Technology ,Beijing 100081 ;

2. Northwest Institute o f Nuclear Technology »Xi'an 710024 ,China)

Abstract: In this dissertation,a model EPW is designed on the basis of theoretical analyses. Shell ma-

terial and parameters of a projectile body, such as slenderness ratio and CRH (caliber radius head) ,

were studied. Strength check and aerodynamic properties of a projectile body were investigated. The

experimental examination of a projectile on penetrating semi-infinite concrete medium was performed.

The values from theoretical prediction have good coincidence with the experimental data. Young equa-

tion can be applied to estimate the penetration depth.
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