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Table 1 Johnson-Cook material parameters

Material A/(GPa) B/(GPa) N C M T room / (KD Tt/ (KD
2017-T4 Al 0.270 0.426 0.34 0.015 1.0 300 775
5A06 Al 0. 265 0.426 0. 34 0.015 1.0 300 864
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Table 2 Mie-Griineisen equation of state parameters

Material oo/ (g/cm®)  G/(GPa) co/(km/s) S T,
2017-T4 Al 2.79 27.6 5379 1.29 2.0
5A06 Al 2. 64 27.0 5328 1.338 2.0
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Fig. 1 Diagrams of impact position
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Table 3 Comparison of velocity characteristics of continuous shield and mesh shield

Position
Parameter
Block Center Cross Line Offset
Average velocity/(km/s) 2.95 3.78 3.85 3.82 3. 80
Percentage of the particles/( %) 0 6.21 4.07 8.57 7.87

Note: The second line in Table 3 represents the average velocity of debris cloud, which was produced
after the projectile respectively impacted the four positions of the mesh shield and the continuous
shield at the speed of 4 km/s;the quantity percentage of the particles, which velocity is higher

than impact velocity,is shown in Line 3.
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Numerical Simulation of Debris Cloud Characteristics
of the Mesh Shields

PANG Bao-Jun, LIN Min,ZHANG Kai,FU Xiang
(Hypervelocity Impact Research Center , Harbin Institute of Technology , Harbin 150080 ,China)

Abstract; The hypervelocity impact interaction of the sphere projectile with continuous shield and mesh
shield, which were of the same thickness or area density,was investigated numerically. The study was
aimed at mastering the hypervelocity impact characteristics of the mesh shield and applying effectively
it in development of lightweight shields. The study involved the differences in the morphology and the
distribution of momentum, velocity and mass of the debris clouds generated by impacting two kinds of
shields. The calculations show that the morphologies of the debris cloud vary with the impact locations
when a projectile impact the mesh shield,and there is the linear distribution of debris in the front of
debris cloud. Comparison between the continuous shield and the mesh shield with the same thickness,
the maximum of momentum density in the mesh shield is higher than that in the continuous shield,
while the maximums of momentum density are almost near in the two kinds of shields with the same
area density. The mesh shield does not effectively slow the penetration velocity of projectile, but can
break it up. The dynamical response of the projectile varies with the shields. Impacting the mesh
shield,the main part of debris is at the rear end of the debris cloud,which is different from the case of
continuous shield.

Key words: mesh shield;continuous shield;debris cloud;numerical simulation
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