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Table 1 Main material parameters of the steel shell

Density/(g/cm®) Yield stress/(GPa) Failure strain

7.800 1. 500 0.8

K2 KAMKSH

Table 2 Main material parameters of charge

Density/(g/cm®) G, /(MPa) G,/(MPa) G;/(MPa) G,/(MPa) G;/(MPa) a/(mm) ¢/ (pm)

1. 800 944 174 521 909 688 1 30
K,/(MPa * m'?*) 7/ (ps) 7,/ (ps) 7y /(ps) 7,/ (ps) 75/ (ps) m Cone /(m/8)
0.5 0 0.007 32 0.0732 0.732 2 10 300
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Table 3 Main material parameters of concrete

Density/(g/cm®) Compressive strength/(MPa)  Tensile strength/(MPa) Failure strain

2. 400 40 6 0.4
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Table 4 Simulation results of the warhead penetrating into a 1 m thick reinforced concrete target

Initial velocity/(m/s) Conax / (pm) AT e/ CCD AT max / CCH AT ax/ CC)
300 30. 45 66.0 3.8 68. 8
400 30. 45 40. 6 6.0 44,2
500 30. 63 54.0 5.2 58.0

600 168. 00 >500 58.8 >500
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Table S Simulation results of the warhead penetrating into a four-layer reinforced concrete target

Initial velocity/(m/s) Conax/ (pm) AT e / CCH AT) ma/ CC) AT e/ CC)
400 30. 04 43 2.93 45
500 30. 05 390 2.70 391
600 40. 50 1254 3. 64 1256
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Numerical Simulation on the Damage and Hot-Spot
Formation in Warhead Charge under Shock

CHENG Li-Rong'*,SHI Hui-Ji' ,CHEN Rong’

(1. School of Aerospace ,AML ,Department of Engineering Mechanics ,
Tsinghua University ,Beijing 100084 ,China;
2. The Equi pment Research Institute of PLA’s Second Artillery,Beijing 100085,China;
3. Institute of Technical Physics,College of Science ,
National University of Defense Technology ,Changsha 410073 ,China)

Abstract:In order to solve the difficult problem about the security of warhead in the penetration

process,the relationship between damage and hot-spot formation in the charge has been researched.

Based on crack friction under mechanical impact,a thermo-viscoelasticity constitutive model for explo-

sive materials coupling the crack damage and hot spot formation is presented to analyze the formation

of hot spot in warhead charge during penetration. The influence factors of hot-spot formation under

different penetration conditions are discussed and compared. The numerical simulation method provid-

ed can be used to design and evaluate the security of loaded projectiles under impact.

Key words: penetration;security; hot spot;numerical simulation
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