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Influence and calculation of friction coefficient of sliding of projectile
penetration into rock

WU Hua-jiel' >, WANG Ming-yangz, WU Chun-mei', WANG Jiang-bo1
(1. No. 4 Engineering Design and Research Institute, Headquarters of General Staff of PLA, Beijing 100850, China; 2. Engineering
Institute, PLA University of Science and Technology, Nanjing 210007, China)
Abstract: Based on the deformation and failure phenomena of the projectile penetration into rock, the zone near the cavity of
penetration is divided into failure, elasticity and crack zone. Considering the influence of friction coefficient of sliding, the
resistance of warheads is gotten by use of the dynamic equation of intrinsic friction medium near the cavity of penetration. The
relation of scale conversion is gotten by use of the mass conservation equation. The expression of depth of penetration is gotten
by means of the motion equation of projectiles according to the Newton’s law of motion. Considering the examination data
from empirical formulas, the expression of friction coefficient of sliding is gotten. Through the calculation, the choice of
coefficient has rather great influence on the depth of projectile penetration. Then the influence of the change of projectiles on

the coefficient is analyzed. By comparing the calculated results with experimental formulas, the sliding friction calculation

formulas have highly accurate and practical characters and will provide the strong reference for the design of warheads.
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Fig. 1 Equivalent model of projectile penetration
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Fig. 2 Relationship between change of friction coefficient and

penetration depth
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Table 1 Main parameters of projectiles
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Fig. 3 Relationship between velocity of projectile penetration and

friction coefficient of sliding
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Table 2 Comparison between test results and calculated results by formulas

. PR MT1 Pk R-530 HAk M106

o R FUAAR Rk AR Rk FUAR
I % 0.15 0.172 0.122 0.136 0.0739 0.122
T 2 0.1618 0.188 0.1326 0.147 0.0829 0.137
JINEA4 0.194 0.2036 0.159 0.1595 0.111 0.153
g FAA AN-M59A1 #H4k GBU-16/B #4k GBU-28/B

o A FILAR R FAAR R R
I % 0.055 0.128 0.139 0.148 0.277 0.271
I % 0.0555 0.148 0.1487 0.16 0.2928 0.286
JINEA4 0.0862 0.168 0.1757 0.173 0.3306 0.3
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Fig. 4 Influence of projectiles on friction coefficient of sliding

in rock
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