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Fig. 3 Photos for aluminum-foam panel and aluminum foam-filled shield

BUE B LR B - 6 52k T SPH K & 3l ik B 4 B2 5 - DT VR B8 10 (O 285 4 R P B &, A
NS I A 5 B T R A5 AR R R RS S SR T BB RE CE R (R B R AS 8 OC AR 45 316 TR 48 A BB AR A
AR AR LR LR Shock 5% JEALAY 48 o MU AE 5.0 km/s LU T R Grineisen IR 5 2 48 7 L 5
5.0 km/s PA bR Tillotson ARZS A2 . BUE AL 2% G2 0 B 47 450 FA 38 5t 4 3C b i ik O ik
HENT 5 FB O B A AL A A% A E AR S ALAE 1 e 0 A R L (AR B R T 0k s AT, IR
TFIEZ5H) FB AR, BUEBE i I B, B8 2~8 mm, #H R 0. 5~7.0 km/s, i,
HIREZ R H SPH W%, J5 #CR H Lagrange A% .

3 KR HERMER

HL VR R b FLBR A /AN B A 2 B AIL ) 5 50 B ASE 0L TC 12 A6 0L 48 s 1 26k BRI A0 5 B8 17 L 3 A7F 149 BiE )
FIR ) 1 RS ASE R ) A% 5 8 o BR ) 1 BB BORS BE  DA L 3 A BN R 80 T BUE RN T fiE e
P R S 8 ) AR A 5 0 5 L RE - S R O R B — B ELACE AR 2 S5 A s 1 R R S i B
A BRI T AL B4 g T BRSO Ja BRI R IV AR s S G B A s B L DA TR v T
R W) A

(a) Aluminum-foam panel

(b) Aluminum rear panel

Simulation, v,=3.93 km/s Experiment, v,=3.93 km/s Simulation, v,=3.93 km/s

Simulation, v,=4.33 km/s Experiment, v,=4.33 km/s Simulation, v,=4.33 km/s Experiment, v,=4.33 km/s
Pl 4 5 8 AN KSR ASE 00 30 R A% e 2= AR A B 488 3 L AR
Fig. 4 Comparison between experimental and numerical results of aluminum-foam panel and rear panel
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Table 1 Experimental and numerical results

D/mm  wv,/(km/s) /% ;éﬁg:iﬁ% I\%;;iu D/mm  wv,/(km/s) /% ;éﬁq;&m% I\jﬁ&iﬁl
2.0 2.50 65. 2 PN i3 i 6.0 4.33 65. 2 KEFEH KFEH
4.0 1.95 65.2 K KEHE 6.0 4.78 65.2 ENE R KT
4.0 2.15 65. 2 s i 6.0 5.12 65.2 KB REEB
4.0 2.78 65. 2 PN i3 K ZF B 6.0 7.00 65. 2 KEFEH
4.0 2.83 65. 2 K25 Ko i 7.0 4. 64 65. 2 55 HiB
4.0 3.00 65. 2 e 7.0 5.33 65. 2 REEB REEB
4.0 3.56 65.2 PN KEEBE 7.0 6.00 65.2 KEEE
4.0 3.63 65. 2 K25 K i 7.0 7.00 65. 2 FiB
5.3 1. 00 65. 2 KEB 8.0 5. 40 65. 2 EiB
5.3 1. 40 65.2 i 8.0 6.00 65.2 i
5.3 3. 20 65.2 ik 6.0 3.68 93.0 ik
5.3 4.00 65. 2 KEB 6.0 4,22 93.0 KEB
6.0 0. 50 65.2 Reis 7.0 4,68 93.0 g3
6.0 1. 00 65.2 G0 7.0 4. 94 93.0 K G5
6.0 3.93 65. 2 EiE B
4 SHIERPR # £k
i R A O S BRI SE Ry o Porosiyesans L
AR AP e e Y B By 20, 4 o R A A 8 ' O Experiment, penetration o
. 4 Simulation, non-penetration —
FETN S 5L ELAR K, B 47 45 1) 1 450 405 R B R, Y [ * Simulation, penetration i
SR AR KT B S B S AR AR R R O
RO 2 Pk B K R R G BB A e R e S ° e
SRR, AR BORE N RE oh E S R o Alumiam foam
S DI R AR I RO L Porosity 93.0% ‘
2 @ © Experiment, non-penetration
bR S o A BRI A SR BR b  p 4 Experiment penctition

gk, o i FR it 22 B3 B B 4 4 1Y B SRR .
Christiansen J5 72 J2 3 52 K & 52 56 #5095 11 )5

PAFH Whipple HAY B 47 25 1 (1 550308 A% R 7 #& L R

#i Christiansen J5 #4531 5 558 2000 K50 B 47 45 1

1 2 3 4 5 6 7 8
v/ (km/s)

P 5 2 i 4h kg 110 5 1 FR 2

Fig. 5 Ballistic limit curves of two shields
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Ballistic limit of an aluminum foam-filled shield *
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Abstract: To explore the application of foam materials to space protection, the ballistic limit curve of
an aluminum foam-filled shield was obtained in the velocity range from 0.5 to 7. 0 km/s by experi-
ments and numerical simulation, which was compared with that of the Whipple shield. The results
show that the aluminum foam-filled shield has higher space-debris protection performance than the
Whipple shield with the same areal density and thickness; and that the foam porosity has few influ-
ences on the protection performance of the aluminum foam-filled shield.
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