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Comparative Study on Numerical Simulation of Anti-
Projectile Penetration Performance between 603 Steel and
4340 Steel

Wanduo Song
School of Equipment Engineering, Shenyang University of Technology, Shenyang, Liaoning, 110159, China

Abstract

To clarify the application potential of 603 steel and 4340 steel in armor protection, in accordance with the GJB 59.17-1988
specification, the LS-DYNA software was used to establish finite element models for the penetration of 37mm sharp-nosed armor-
piercing projectiles and 100mm blunt-nosed armor-piercing projectiles into target plates made of these two steels. Numerical
simulations were conducted under two penetration conditions: 0° normal penetration and 30° oblique penetration. By analyzing
the variation of projectile velocity and the failure morphology of target plates, the penetration limit strengths of the two steels were
obtained, and their anti-penetration performances were compared. The results show that: under all penetration conditions, the anti-
projectile performance of 603 steel is superior to that of 4340 steel. Among them, the advantage is the most significant when resisting
the normal penetration of 100mm blunt-nosed armor-piercing projectiles, with the penetration limit strength of 603 steel increased
by 21.2% compared with 4340 steel; the advantage is the smallest when resisting the 30° oblique penetration of 37mm sharp-nosed
armor-piercing projectiles, with an increase of 8.6%. This study provides data support and theoretical reference for the selection and
optimization of armor materials.
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