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Fig.1 Diagram of D80 gas gun system equipment
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Fig.2 Installation of force sensors
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Table 1 Relationship between peak load and freezing
temperature
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Fig.3 Process of ice projectile impacting rigid target plate
(50m/s)
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Fig.4 Ice impact load-time curve at different speeds
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Fig.5 The peak value and time of the impact load vary

with the impact velocity
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Table 2 Mechanical properties of ice bombs

W%/ (kg/m?) HPEREI/GPa B/ GPa
9125 9380 3.526
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0.33 5.20 -0.517
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Table 3 Strain rate strengthening effect of ice
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Fig.6 Simulation model and test model of hailstone impact sensor
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Fig.7 The process of numerical simulation of hailstone impact
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Fig.8 Comparison between simulation and test on
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Modeling and Verification of the Dynamic Constitutive of the Hailstone

Wang Jizhen

National Key Laboratory of Strength and Structural Integrity, Aircraft Strength Research Institute of China, Xi’an
710065, China

Abstract: During the flight, the fuselage may be hit by the hailstone, causing structures damage and endangering
passenger safety. In order to study the structural hail impact resistance, a hailstone dynamic constitutive model based
on Lagrange method, Coupled Euler-Lagrange (CEL) method and Smooth Particle Dynamics(SPH ) method were
established. Then the model was verificated by comparing with test data of ice impact rigid panel. The numerical
results show that the three methods can describe the dynamic breaking behavior of hailstone. During the low and
medium velocity impact, the Lagrange method, based on strain rate enhancement and tension failure criterion, has
better consistency with test data.

Key Words: hailstone impact; dynamic constitutive; ice impact rigid panel; strain rate enhancement; tension failure
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