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Abstract: A specific type of armored steel with high yield strength has been widely used in China to

improve the protection performance of armored vehicles. To numerically simulate the dynamic properties

of the material the material’ s dynamic constitutive parameters based on the Johnson-Cook constitutive

model are calibrated and verified through experiments. First quasi-static mechanical properties of the

armor steel are systematically measured using a universal material testing machine under temperatures

ranging from room temperature to 550 “C. The compression properties of the material are further measured
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at various strain rates using a separated Hopkinson pressure bar system. Second based on the Johnson—

Cook constitutive model the measured dynamic properties of the armor steel are fitted to obtain the

material’ s constitutive parameters. Finally a monolithic beam made of the armor steel is impacted by a

aluminum foam projectile launched from a light-gas gun and the test results are compared with finite

element simulation results obtained using the constitutive parameters and the ideal elastic—plastic

constitutive model. The results show that the armor steel demonstrates strong strain rate strengthening

effect and thermal softening effect. The relative error between the peak deflection values of the monolithic

beam obtained from J-C constitutive model simulation and experimental study is 1. 7% —6. 1% and that

for residual deflection is 0. 6% —7.6% .

Keywords: high-strength armor steel; Johnson-Cook constitutive model; dynamic mechanical properties;

aluminumfoam projectile; impact test
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Fig.2 True stress versus true strain curve at room
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Fig.4  Yield stress versus temperature
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Fig. 10 Schematic diagram of the impact test setup
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Fig. 12 Geometry and dimensions of the monolithic

beam made of the studied armor steel
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Fig. 14  Finite element model of the monolithic armor

steel beam subjected to foam projectile impact
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Fig. 16 Dynamic deformation of the monolithic beam

subjected to an impact impulse of / =8. 0 kPas
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Fig. 17  Final profiles of the aluminum foam projectiles

after tests
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Fig. 18  Midpoint displacement of the monolithic beam
versus time (I =8.0 kPa*s)
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Fig. 19  Deflection of the monolithic beam versus time

(7=8.0kPass)
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Fig.23  Percentage of kinetic energy and plastic dissipation
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