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Dynamic cratering process during penetration of rigid
projectile into concrete target
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Abstract: In order to study the cratering stage in the dynamic penetration process of projectiles into the concrete targets, the
cratering stage is further divided into two phases according to the damage of the projectile during penetration. Combined with
the shape function of projectile head, streamline field of the Z model and normal expansion theory (NET), an analytical and
calculation model of penetration resistance during the cratering stage is established, which considers the influence of concrete
ejection process. Reliability of penetration resistance model during the cratering stage is then verified by test data taken from
published papers. The advantages of the present model compared with the existing classical model are analyzed, while the
influences of initial impact velocity of projectile, the caliber-radius-head and uniaxial compressive strength of concrete on the
dynamic process during the cratering stage are analyzed. With the increase of the initial impact velocity of projectile, the
diameter and depth of the ejection region gradually increase, the time of the ejection region to reach the maximum size is
gradually shortened, and the time of the dynamic process during the cratering stage is also shortened. With the increase of the
caliber-radius-head of the projectile, the diameter and depth of the ejection region gradually decrease, the time of the ejection
region to reach the maximum size gradually increases, and the time of the dynamic process during the cratering stage increases,
too. With the increase of uniaxial compressive strength of concrete, the diameter and depth of the ejection region are gradually
reduced, the time of the ejection region to reach the maximum size is gradually shortened, and the time of the dynamic process

during the cratering stage is also shortened. The velocity has the greatest influence on the dynamic process during the cratering
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stage of the projectile penetration into the concrete target, followed by the caliber-radius-head of the projectile and uniaxial
compressive strength of concrete.

Keywords: projectile; penetration; concrete target; dynamic cratering
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Fig. 1 The dynamic process during the cratering stage of a projectile penetrating into a concrete target™®
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Fig. 2 Two phases in the cratering stage during projectile penetration into concrete target
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Fig. 7 Calculation process of crater effect of projectile penetrating concrete target
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Fig. 9 Comparison of acceleration between calculated and test results during the cratering stage of J=3
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Fig. 10 Comparison of acceleration between calculated and test results during the cratering stage of J=6
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Fig. 11 Comparison of velocity change between calculation results and test results
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Fig. 12 Measurement method™**” for maximum diameter of ejection region
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Fig. 13 Cratering process of concrete under different impact velocities
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Fig. 14 Cratering process of concrete under impact of projectile with different ogive nose shapes
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