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Fig. 1 Calculation model of frictional heat generation for projectile penetration
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Overall meshing, axial meshing and single meshing

Fig. 2

motion and force decomposition of missile surface
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Fig. 3 Calculation flow of projectile motion and heat flow
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Table 1 Body and target parameter
iy A EAA(mm) KJE(mm) CRH B (kg) AR (kg/m’) KSR EE (MPa)  $U{A%FE (kg/m?)
L] 26.9 242. 4 2 0.906 7800 36.2 2370
2t 80.01 528.47 6 13 7800 39 2250
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Fig. 9 The effect of time step on the calculation result
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Fig. 11 Projectile surface temperature distribution
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Fig. 12 Temperature distribution inside the projectile body
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Fig. 19 Internal temperature distribution of different CRH projectiles
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Modeling of Temperature Rise for Projectile Penetrating

into Concrete Target and Analysis of Influencing Factors

Shuangyang Yu Yong Peng Rong Chen
(College of Science, National University of Defense Technology, Changsha, 410073)

Abstract During penetration, the temperature of the projectile will sharply rise due to the large a-
mount of heat generated by the sliding friction between the projectile and the target. High temperature can
soften the projectile, potentially change its shape, penetration mechanism, and further affect the penetra-
tion ability. In order to study the temperature rise of the projectile during high-speed penetration, a two-
part temperature rise calculation model of the penetration is established. In the first part, the heat flux da-
ta set of the projectile at different positions in the process of penetration is obtained according to rigid body
dynamics theory and the friction heat generation mechanism. The second part takes the heat flux data set
as the boundary condition and calculates the temperature distribution of the projectile based on heat con-
duction theory and the finite difference algorithm. The stability of the model is discussed from the two as-
pects of time step and projectile mesh, and appropriate values are selected. The calculation model of tem-
perature rise is used to study the heat flux and temperature distribution of the projectile, and the factors
influencing the temperature rise of the projectile are discussed and analyzed. The results show that the
temperature rise is obvious during high-speed penetration, but it only lasts for a very short time, and the
high temperature is mainly distributed near the surface of the projectile head. The position of the highest
surface temperature outside the projectile during penetration is related to the shape of the projectile. Dur-
ing the penetration time, the ratio of the heat conduction distance to the radius of the projectile decreases
with the increase of the size of the projectile. The research results are useful for the design and material se-
lection of high-speed penetration projectiles.

Key words penetration, projectile, temperature rise, concrete, the generation of heat by friction





