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BN L3 2 40 HASEWKM 5 JZ 80 H A5 M F1 6 ®1 THERNMSH
2160 HAFHHMSERE 5 0.5 mm 1Y 2A12 48454 Table 1 Parameters of stainless steel mesh
P T % RE A S R, TH % R 4 B 0. 146, 0. 139, D s Areal density
0.149.0. 147 g/cm?, Mesh  am) Jmm) /(g/em®)
SE R 4 AP A5 B3P BRI 4 BB )2 20 0. 20 1.07 0.04838
A4 1 EHSESEFE N 0.5 mm 1 2A12 48 40 0.14 0.50 0. 046 4
BERMHBHARNFEHMA 3 JZEEH 0.5 mm 1Y 80 0.07 0. 25 0.0298
2A12 BRA AN, 5 MR MR BE R R ) 3 mm Y 5A06 160 0.04 0. 12 0.0245

A e BB A EE Y 100 mm,

RS 1 Bt rh o 4 2B 402 B 5 e BE X A1 HES AN G5 4K 9 43 S0 TS [ By 4 2 L 2 TA) R
25 mm-25 mm-25 mm-25 mm, W& 1 frw,

TR 2 AP a5 h AWM E T 12 IR 55 2 ZREa e EME &, R EEIR 3 fd
4 .50 mm-25 mm-25 mm .25 mm-50 mm-25 mm F 25 mm-25 mm-50 mm, W& 2 i~ .

R4 3 APty A E WM E T 2 20558 1 2HRa et EM7E &, 2 EEER 3 fMd
4 .50 mm-25 mm-25 mm .25 mm-50 mm-25 mm F 25 mm-25 mm-50 mm, & 3 s,

R4 4 AP A RSB E T8 2 2 0F 55 1 2 3 BREa SR EM7E i, 2 E i
B3 4l A 075 mm-25 mm .50 mm-50 mm Al 25 mm-75 mm, W& 4 fis,

AT I A% T 45 55 xof G vy 4 < By 4P PR RE A2 0 FE 55 4 A B 4 S A v, R 20 H AN BE B9 ) ] BR
SR ARV R AT OO A% (1) 48 5 A B

LR ] R M I BROE L R — RIR B AR A AR AR ST 7~ 12 MPa, 3K 3l
SRR E AL FERIES] 0. 10~0. 12 MPa, 38 AU R G R 0 R SR FE 8 B EOR . 5L 2017 FR R,
WAL E AN 6. 35 mm., WL g EE N 3. 93~4. 25 km/s . J8 i f 4 0°, 1 0 SR FH R IRV O kL
KRS T 2%, BANIET/NT 200 Pa, BREGIRE A = i .
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Fig. 1 Shield configuration of Group 1
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Fig. 2 Shield configuration of Group 2
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Fig. 5 Damage results of shield Group 1
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Fig. 6 Damage on the rear wall of shield Group 2

(b) 2b-40

(¢) 2¢-40

P62 2 27 i 4 4 e A s £

Table 2 Damage on the rear wall of the stainless steel mesh/ Al multi-shock shields
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Fig. 7 Damage on the rear wall of shield Group 3

x2 FAERNM/SERESHPEFHFEHNERRGER

No. N 4 by Do b. H, Rear wall damage
/(km/s) /(mm) /(mm) /(mm) /(mm) /(mm)
la-40 4.08 6.35 4.30 61 5.33 3.82 Perforation
1b-40 4.25 6.35 — 68 6.32 4.06 No perforation
1¢-40 4.08 6. 35 — 58 6.87 5.40 No perforation
1d-40 4,01 6. 35 — 75 7.02 4,78 No perforation
2a-40 4.08 6.35 10. 08 62 5.01 4.90 Perforation
2b-40 3.95 6. 35 3.98 75 4.73 3.68 Perforation
2¢-40 3.93 6. 35 1. 00 86 5. 60 3.02 Perforation
3a-40 4.17 6.35 — 65 5. 89 4. 20 No perforation
3b-40 4,03 6. 35 — 73 4,20 2.38 No perforation
3c-40 4. 01 6. 35 — 90 3.23 2.16 No perforation
4a-20 4. 06 6. 35 4.45 122 5. 61 4.94 Perforation
4b-20 4.10 6.35 - 129 4.27 2.84 No perforation
4c-20 3.97 6.35 5.39 150 5.02 4. 80 Perforation
4a-80 4.01 6.35 1. 00 108 7.28 6. 04 Perforation
4b-80 4.03 6. 35 — 130 6.21 5.44 No perforation
4c-80 4.14 6. 35 1. 00 157 6.19 4.18 Perforation
4a-160 4.06 6. 35 — 115 6.15 5.22 No perforation
4b-160 4.10 6. 35 4.59 130 7.65 4.98 Perforation
4¢c-160 4.14 6. 35 1.00 163 6.99 4.78 Perforation
4a-20f 4.10 6. 35 — 153 5.53 3.06 No perforation
4b-20f 4.08 6. 35 — 136 4,27 2.90 No perforation
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Fig.8 Damage on the rear wall of shield Group 4
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Fig. 9 Comparison of the resist capability of the shield Fig. 10 Comparison of the resist capability of the shield
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Fig. 11 Damage results of shield configurations with epoxy resin film
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Experimental Investigation on Resist Capability of
Stainless Steel Mesh/Al Multi-Shock Shield
by High-Velocity Impact

GUAN Gong-Shun,CHEN Li-Wen, WANG Shao-Heng,PANG Bao-Jun

(Department o f Astronautics Engineering ,School of Astronautics ,
Harbin Institute of Technology , Harbin 150080 ,China)

Abstract ; Stainless steel mesh/Al multi-shock shield was designed by improving Al Whipple shield,and
a series of high-velocity impact experiments were conducted by a two-stage light gas gun facility. Im-
pact velocities of Al-spheres varied between 3. 93 km/s and 4. 25 km/s. The diameter of projectiles was
6. 35 mm. For the different shield configurations with the same stainless steel mesh, the same shield
configurations with different stainless steel mesh and the filmed stainless steel mesh shield configura-
tions, the structure and material factors affecting on performance of shield were analyzed. The results
indicated that when the stainless steel mesh wall was located in the last wall site of the bumper, it
could help dispersing debris clouds,reducing the damage of the rear wall. At the same time, when the
stainless steel mesh wall was located in the first wall site of the bumper,it did not help comminuting
and decelerating projectile. The mesh opening size,wire diameter and separation distance arrangement
were the important factors to enhance the protection performance of shields. The filmed stainless steel
mesh helped in weakening the kinetic energy of debris cloud.

Key words: multi-shock shield;high-velocity impact;stainless steel mesh;space debris
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