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Fig.1 CoCrFeMnNi high-entropy alloy bulk fabricated by SLM printing
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Fig.2 Schematic Diagram of a Split Hopkinson Pressure Bar (SHPB) device
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Fig. 3 Quasi-static and dynamic mechanical stress-strain curves, and the fitted curve of the Johnson-Cook constitutive model

for CoCrFeMnNi high entropy alloy
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Fig.4 Schematic diagram of a shaped charge jet
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Fig. 6 Temporal sequence of jet formation and stretching evolution in metallic copper
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Fig. 8 Evolution of high entropy alloy penetrating into a target plate
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Numerical Simulation of CoCrFeMnNi High Entropy Alloy Shaped Charge
Jet and Penetrating Target

MENG Yuquanl, LEI Rong?, LIU Shanshan!®, WU Xiaobao!, SONG Weidong1

(1. State Key Laboratory of Explosion Science and Safety Protection, Beijing Institute of Technology,
Beijing 100081, China,
2. Unit 93160 of the People's Liberation Army of China, Beijing 100071, China)

Abstract: The continuous advancement of modern armor protection technology has/imposed more severe
challenges on the damage power of shaped charge warheads. Traditional liner materials;(due'to their limited
comprehensive performance, have become a major constraint in improving penetrationndepth. High-entropy
alloys (HEAs), owing to their unique multi-principal element design, exhibit‘Core-potentials such as high
strength, high hardness, and excellent dynamic fracture toughness, making themhighly promising candidate
materials for new-generation liners. In this study, the CoCrFeMnNi ‘high-entropy alloy was prepared via
selective laser melting (SLM) technology, and the mechanical properties were tested under quasi-static and
dynamic loadings. The Johnson-Cook (J-C) dynamic constitutive*model and related parameters for the
CoCrFeMnNi HEA were determined. Using LS-DYNA, shaped, charge jet formation models for both copper
and high-entropy alloy were established, and numerical/simulations were carried out on the jet formation
process and target penetration process for copper and th¢/HEA!. The research results indicate that, compared
with copper, the HEA liner can form a more stable/and coftinuous jet. Its unique formation and stretching-
breakup mechanisms ultimately result in greater’penetration depth, confirming the significant advantage of
high-entropy alloys in the enhanced damage effect,

Keywords: high entropy alloy; shaped charge jet; liner; penetrating target; finite element simulation
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