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Table 1 Experimental parameters in hypervelocity impact
conditions and results
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Fig. 7 Craters formed in basalt, with impact velocity of 3.9 km/s
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Table 4 Comparison between numerical simulation and
experimental results
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Cm-s™) k36 Bl % Wl L R K% BO iRz
2.30 42 44 47% 10 92 8.0% 196 1.76 14%
3.47 52 48 71.7% 12 112 6.7% 239 229 42%
3.90 55 49 109% 135 14 3.7% 251 241 39%
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Momentum Transfer Law of Hypervelocity Kinetic Impacting Dense Asteroids

LIU Wenjin', ZHANG Qingming', LONG Renrong', GONG Zizheng’, REN Jiankang', REN Siyuan’,
WU Qiang’, Song Guangming’, CHEN Chuan’, ZHANG Pinliang’

(1. State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China;

2. Beijing Institute of Spacecraft Environment Engineering, Beijing 100094, China)

Abstract: Kinetic impact is considered an effective way to deflect potentially hazardous asteroids from a collision with Earth.

To study the effect of impact velocity on the momentum transfer coefficient, 6 mm aluminum projectile was used to impact the

basalt target at 2~4 km/s. By comparing the computation results of aluminum sphere impact on basalt with the experimental results,

the correctness of the calculation and the statistical method of momentum transfer coefficient was verified. The simulation results

show that the mass and velocity distributions of projectiles at different impact velocities were almost the same. The greater the impact

velocity, the greater the cumulative mass of projectiles. Combing with the experimental and numerical simulation results, the

momentum transfer coefficient similarity law of kinetic impacting asteroids was obtained. The momentum enhancement coefficient

of the dense asteroid increases with the increased of the impact velocity to the power of 0.65. The momentum transfer similarity law

can provide data support for the kinetic impact deflection of asteroids.

Keywords: hypervelocity impact; scaling law; planetary defense; numerical simulation

Highlights:

e The momentum transfer coefficients of the aluminum projectile impacting the basalt target at different impact velocities are

obtained.

e The simulation results indicate that our code can produce results that closely resemble the hypervelocity experiment, and the

model and the selection of material parameters can be used to study the formation mechanism of crater and ejecta.

e Combing with the experimental and numerical simulation results, the momentum transfer coefficient similarity law of kinetic

impacting asteroids is obtained.

(e Mok, ELFAR KA


https://doi.org/10.1016/j.ijimpeng.2010.10.026
https://doi.org/10.1016/j.ijimpeng.2021.104147
https://doi.org/10.1016/j.ijimpeng.2021.104147
https://doi.org/10.1016/j.epsl.2008.03.007
https://doi.org/10.1016/j.epsl.2008.03.007
https://doi.org/10.1016/j.pss.2008.05.015
mailto:lwj931@163.com
mailto:qmzhang@bit.edu.cn

	引　言
	1 超高速撞击分析
	1.1 玄武岩靶
	1.2 弹丸和弹托
	1.3 试验系统和装置
	1.4 动量传递系数的计算和误差分析
	1.4.1 计算方法
	1.4.2 误差分析

	1.5 结果分析

	2 数值模型
	2.1 算法及模型
	2.2 材料模型及参数
	2.3 计算结果与试验结果比较
	2.4 数值计算结果及分析
	2.4.1 抛射物的质量与速度分布规律
	2.4.2 动量传递相似律


	3 结　论
	参考文献

