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Fig.1 Relation between the mass loss of projectiles and the

initial impact velocity
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Table 1 Parameters of high-strength alloy steel penetrators penetrating into grout and concrete targets

Case 1 Case 2 Case 3 Case 4 Case 5 Case 6
targets
target material grout grout concrete concrete concrete concrete
uniaxial compressive
strength of concrete 13.5 21.6 62.8 51 58.4 58.4
fe/MPa
density p; /(kg:m~3) 2000 2000 2300 2300 2320 2320
characteristic size of 48 48 9.5 9.5 9.5 9.5
aggregate a/mm
b terial and
agg;j[ii’: IEZrZiZssan quartz/ 7.0  quartz/ 7.0 quartz/ 7.0 quartz/ 7.0 limestone/3.0  limestone/3.0
S 19.6 15.5 9.1 10.1 9.42 9.42
projectiles
jectile with holl
geometry projectiie wi . orow projectile with solid shank and ogive-nose
shank and ogive-nose
caliber-head-radius (CRH) 3.0/4.25 3.0/4.25 3.0 3.0 3.0 3.0
mass M /g 64 64 478 1600 478 1620
mass of nose My, /g 12.0/14.3 12.0/14.3 46.8 158.7 46.8 158.7
M /M, 5.3/4.5 5.3/4.5 10.2 10.1 10.2 10.2
shank diameter d /mm 12.9 12.9 20.3 30.5 20.3 30.5
1 h-to-di
ength-to-diameter 6.88 6.88 10 10 10 10
ratio L/d
d/a 2.69 2.69 2.14 3.21 2.14 3.21
try function N of
geometry unction WOt 43.4/200  143.4/200 234.3 231.3 232.4 232.2
prototype projectiles
minimum geometry
. . 58.0 46.4 45.7 80.6 95.4
function N, of residual -
L. CRHmin =1.25 CRHpin = 0.5 CRHmin =0.5 CRHpin =1.0 CRHpin =1.2
projectiles after test
Lo . 4340R:45 4340R:45
projectile material and 4340 4340 4340 4340
AerMet AerMet
hardness R, R:39 R:39 R:45 R:45
100R:53 100R:53
T 1~4 5 T80 5,6 195 — 75 T KR R 2 4k R ey o case 2
s . N N . A case 3 A case 4 .,
ﬁﬁi%*—l‘ E‘JEE Iﬁ. 1~4 Jiﬁﬁ E%%ﬂ (quartZ), 0.10] ¢ case 5-modified ¢ case 6-modified .
. : Rl 4
HAF BRI B (Moh’s hardness) 7~ H; = 7; T SN
. o ©
B, 5,6 3 Fl 41 KA1 Bk} (limestone), H 5 [RAERE H, = 0.08 | e .
s 1 0 | ,'O A o
3. RANERE], BROBEZ L H/H = 233, T o LY N
% = 0. s
FRRME 6 MRAEHL LN ki /k = 2.0 F g oA .
— \ N s L [
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g
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Fig.2 Relation between the mass loss of projectiles and the

initial impact velocity after accounting for the effect of
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impact function I of projectile
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Fig.7 Residual projectiles after penetration and the corresponding contours of nose shape (case 2-1, CRH=3.0[10])
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Fig.8 Residual projectiles after penetration and the corresponding contours of nose shape (case 2-2, CRH=4.25[10])
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Fig.9 Residual projectiles after penetration and the corresponding contours of nose shape (case 3, CRH:3.0[1O])
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Fig.10 Residual projectiles after penetration and the corresponding contours of nose shape (case 4, CRH=3.0[10])
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CRH=1.0 1=0392 AerMet100 1165m/s

B 11 RE S5 5L B s B i Sk A B AR S (T8 5, CRH=3.0, ¥k A ik [9])

Fig.11 Residual projectiles after penetration and the corresponding contours of nose shape (case 5, CRH=3.0[%])
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Fig.12 Residual projectiles after penetration and the corresponding contours of nose shape(case 6, CRH:3.O[9])
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MODELING ON MASS ABRASION OF KINETIC ENERGY PENETRATOR Y

Chen Xiaowei*?) Yang Shiquan* He Liling?
*(Institute of Structural Mechanics, China Academy of Engineering Physics, Mianyang 621900, China)
T(Department of Modern Mechanics, University of Science and Technology of China, Hefei 230027, China)

Abstract An engineering model on mass abrasion of kinetic energy (KE) penetrator is presented to predict the
nose shape and mass loss of the residual projectile after high speed penetration into concrete. The experimental
analysis indicates that the kinetic energy of penetrator (i.e., mass and velocity of projectile) and the hardness of
aggregate of concrete noticeably affect the mass abrasion of projectile. Generalized relationship between mass
loss and impact function I of projectile is constructed. Graphical analysis shows that the most mass loss occur
on the nose of projectile and the eroding nose approach to an ogival shape with a small value of caliber-radius-
head (CRH). The mass loss from abrasion on KE penetrator may be evaluated through the variation of nose

shapes.
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