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Fig.3 Impact holes in aluminum foil Fig.4 Size measurement of impact hole
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Table 1 Parameters of Johnson-Cook strength model for Al 2017-T4

G/(GPa) A/(MPa) B/(MPa) C m n Troon/ (KD T/ (KD

27.6 265 426 0.015 1.0 0.34 300 775

R 2 5A06 A& £ Steinberg-Guinan JE IR & 5 %
Table 2 Parameters of Steinberg-Guinan strength model for Al 5A06

’ /

Gy/(GPa)  Y,/(MPa) Y./ (MPa) B n G Gr/(MPa) Y, T/ (K T/ (KO

27 290 680 125 0.1 1.8 —17 0.019 300 1220

#& 3 Mie-Griineisen XS FESH

Table 3 Parameters of Mie-Griineisen equation of state

Materials o/ (g/cm®) ¢/ (m/s) S ov/1J/ (kg » K)] r
2017-T4 2.79 5370 1. 338 875 2.00
5A06 2. 64 5328 1. 338 921 2.00
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Table 4 Comparison between simulated results and experimental results

Projectile Impact Mean size of ejecta Mean velocity of ejecta Mean ejected angle
No. diameter velocity / (pm) /(m/s) /O
/ (mm) /(km/s) Exp. Simulat. Exp. Simulat. Exp. Simulat.
1 2.41 2.14 285.0 278.0 99.0 92.2 44.8 47.5
2 2. 40 2.92 298.7 292.5 114.0 129.6 42.0 42.1
3 3.20 2.06 303.8 294.3 130.0 140.7 43.1 49.6
4 3.21 2.93 308.0 314.0 167.6 185.1 40.9 44. 6
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Hypervelocity Impact Experiment and Simulation for Ejecta
ZHENG Wei,PANG Bao-Jun,PENG Ke-Ke, LIN Min,FU Xiang
(School of Astronautics  Harbin Institute of Technology s Harbin 150080 ,China)

Abstract: With more and more frequently increasing of human’s space activities,ejecta produced by mi-
crometeoroid and small space debris impacting on spacecraft surface will also further affect the space
debris environment. The ground experiments and numerical simulations about aluminum sphere projec-
tile hypervelocity impacting on 5A06 aluminum plate were carried out in this work. The mean value of
the special ejecta parameters,such as the mean velocity of ejecta,the mean size of ejecta,the mean ejec-
ted angle of ejecta,were studied,setting up a foundation for constructing the space debris environment
model for ejecta. In this paper,multiple regression method was used to obtain the relation among the
mean velocity of ejecta,the impact velocity,and the size of the projectile. The results show that SPH
(Smoothed Particle Hydrodynamics) can be effectively used in numerically simulating the mean veloci-
ty of ejecta,the mean size of ejecta and the mean ejected angle of ejecta;the mean velocity of ejecta in-
creases with the impact velocity,and the size of the projectile;the ejecta in the process of material ejec-
tion can obey cone shape approximately,and the mean ejected angle is nearly 41° but basically unaffect-
ed by the impact velocity and the size of the projectile.

Key words: space debris;ejecta;hypervelocity impact;simulation; smoothed particle hydrodynamics
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