3255 41 Vol.32 No.4 T P 71 =
20154 4 A Apr. 2015 ENGINEERING MECHANICS 112

XE4HS: 1000-4750(2015)04-0112-08

XA IR IR B RN PE 1 R BT B A TNAYER T

oK, R, xR, EAW, K

(R ZEFE T2 B TAE2ERE, st 210007)

B E: RTIEHREERIKER, Ry 7REEAOR R ST SREE . SRR Eka bl AR A R EON
BELJBR B RSAMA , F A TR A £ 59 A A Bl 470 L 5 B B BR B MR B, TP R B AN IR B A
FBUEE AT AZREAN T o (ESRIERE b, 120 IR HORT S DR A SR BRI, GBI 5] N AR B B
SRIERIR R, 70 ST 1 BT - SR R A 5 - B A e S A e AR, [ I 5 R Bl 4 R P AT A
RS A BEL T BB A X, R RS T SRR A AL AR R n e B I R T SRR e 5 AN R R SR AR A S B
PEXTE, IR 1% 30 BE ) R BRIk S Ak B K A T B2 I R DA R R RS S A AR AR P T SR B
A

KB AR, R REEL: DEEAKES IR

R HHES: 0385 XEkFRERG: A doi: 10.6052/j.issn.1000-4750.2013.10.0933

DISCUSSION ON THE RESISTANCE FORCING FUNCTION OF
PROJECTILES PENETRATING INTO CONCRETE TARGETS

PENG Yong , FANG Qin, WU Hao , GONG Zi-ming , KONG Xiang-zhen

(College of Defense Engineering, PLA University of Science and Technology, Nanjing, 210007, China)

Abstract: Based on the dynamic spherical cavity expansion model, the influences of concrete target parameters,
including the uniaxial compressive strength, the Young's modulus, the Poisson's ratio and the pressure hardening
coefficient on the resistance forcing function are studied. It indicates that, the Young's modulus and the uniaxial
compressive strength are the most influential factors while the Poisson's ratio and the pressure hardening
coefficient can be ignored for the resistance forcing function. By introducing the relationship of the Young's
modulus and the uniaxial compressive strength and ignoring the influences of the Poisson's ratio and the pressure
hardening coefficient, resistance force formulas are proposed based on the elasto-cracked-plastic and the
elasto-plastic response regions of the targets, respectively. Furthermore, the prediction model for the projectile
deceleration-time history is obtained. The terminal ballistic perdictions are in resonably good agreement with the
test data, and it verifies the application of the resistance force formulas, especially in the deceleration-time history
prediction and the penetration depth calculation of the larger penetrator.
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Fig.1 Response regions of spherical cavity expansion
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Table 1 Parameters of the tests
SEKIRET/MPa  BEAREE/(kg/m®)  WAFiE/ke CRH  2d/mm
21.6 2000 0.064 3 12.9
36.2 2370 0.906 2 26.9
51.0 2260 1.6 3 30.5
62.8 2260 0.478 3 20.3
39.0 2250 12.92 3 75.95
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Table 2 Calculation results of the resistance forcing function
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62.8
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1 7.01 495 0.48
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2 8.80 3.66 0.78
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Table 3 Comparisons of the resistance forcing function
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Table 4 The error of semi-empirical parameter
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