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Development and Application Of velocities are at the range of v>3 km/s. Better shield performance is

found in thicker shield. The ballistic limit curves have three

a Performance Evaluatlon different trends. The critical projectile diameter increases with

System for Meteoroid/Orbital impact velocities at the range of v <3 km/s or v =7 km/s, and
. R decreases with impact velocities at the range of 3 km/s<v <7 km/s.
Debris Shield
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Namely, the shield performance sees three different trends with the
impact velocities ranging from 0 to 15 km/s. And better performance
is expected with larger impact angle. A design method for
Corrugated Stuffed Whipple shield (CSW) is given. The results of

analysis show that shield performance for CSW improves with
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Abstract The importance of a Meteoroid/Orbital Debris (M/OD)
shield is analyzed and the framework of a performance evaluation
system for M/OD shield is given. Based on the analysis of the shield
performance for different shield parameters and impact parameters,
the influences of shield spacing, thickness of wall, impact velocities ,

and impact angles on the shield performance are discussed. The ° )
shield performance of the Whipple shield is not influenced by shield ,

spacing, when the impact velocities are less than 3 km/s, but ° >

significant influence of shield spacing is evident when the impact , M/OD
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Table 1 Shield parameters
/em /(g+em™)
MON 0.300 Al 2024T3 0.838 8
0.100 Al 2024T3
Whipple 0.838 8
0.200 Al 2024T3
0.109 Al 2024T3
4 Nextel AF10+
SW — 0.837 5
4 Kevlar KM2
0.119 Al 2024T3
— 4x4 Nextel AF10
MS 0.837 4
0.145 Al 2024T3
— Mesh A
0.112 Al 2024T3
MDB 0.839 0
— 4 Kevlar KM2
0.143 Al 2024T3
2.3 (3~7 km/s) )
v 6, , s
s 3 : )
(3 km/s) s
2009,27(18)
] — &

35



J‘CMK

4@7
eview
oy g = e (Articles)
, 2~ 4 , ;
Al 2017T4 (p=2.796 g¢/cm?) / ; ,SW
s 1 ) 5 N ,SW
2~ 4, 0
2 (6=0°)
Table 2 Shield performance evaluation results (6=0°)
/(km-s™) 1.5 3.0 4.5 7.0 9.0
MON 0.256 4 0.165 5 0.128 1 0.096 9 0.082 7
Whipple 0.277 7 0.174 9 0.274 0 0.439 1 0.371 3
/em SW 0.338 7 0.287 9 0.487 1 0.735 6 0.676 5
MS 0.289 4 0.253 0 0.354 7 0.468 8 0.431 1
MDB 0.306 2 0.221 7 0.365 9 0.532 8 0.490 0
3 (6=30°)
Table 3 Shield performance evaluation results (#=30°)
/(km-s™) 1.5 3.0 4.5 7.0 9.0
MON 0.280 7 0.181 2 0.140 3 0.106 1 0.090 5
Whipple 0.361 5 0.227 7 0.240 3 0.379 0 0.408 7
/em SW 0.410 2 0.294 6 0.466 5 0.752 9 0.726 9
MS 0.350 5 0.271 8 0.366 4 0.491 8 0.452 3
MDB 0.389 1 0.245 1 0.374 5 0.559 0 0.514 1
4 (6=45°)
Table 4 Shield performance evaluation results (6=45°)
/(km-s™) 1.5 3.0 4.5 7.0 9.0
MON 0.319 1 0.206 0 0.159 4 0.120 6 0.102 9
Whipple 0.524 2 0.330 2 0.252 0 0.316 3 0.401 0
/em SW 0.537 6 0.338 7 0.461 0 0.690 0 0.804 5
MS 0.459 3 0.308 3 0.390 8 0.526 2 0.483 9
MDB 0.545 5 0.343 6 0.403 7 0.579 7 0.550 0
3 ok
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Table 5 Comparison of shield performance for CSW and SW
/(km-s™) 1.5 2.6 4.5 6.5 9.0 12.0 14.0
0=0° SW 0.338 7 0.234 7 0.487 1 0.754 0 0.676 5 0.614 6 0.583 8
- CSW 0.410 3 0.284 3 0.466 5 0.695 6 0.726 9 0.660 5 0.627 4
0=30° SW 0.410 3 0.284 3 0.466 5 0.695 6 0.726 9 0.660 5 0.627 4
/em - CSW 0.853 4 0.591 4 0.517 8 0.635 1 0.781 9 0.869 2 0.825 7
=450 SW 0.537 6 0.372 6 0.461 0 0.644 2 0.804 5 0.730 9 0.694 3
- CSW 2.053 2 1.422 9 0.987 1 0.923 0 0.952 0 0.986 9 1.010
6 CSW (6=30°)
Table 6 Shield performance for CSW (6=30°)
/(km-s™) 1.500 2.600 4.500 6.500 9.000 12.00 14.00
a=10° 0.483 2 0.334 8 0.459 8 0.660 4 0.772 9 0.702 2 0.667 1
a=30° 0.853 4 0.591 4 0.517 8 0.635 1 0.781 9 0.869 2 0.825 7
a=35° 1.067 8 0.740 0 0.578 0 0.668 0 0.780 6 0.915 7 0.898 1
/em a=40° 1.415 9 0.981 2 0.687 9 0.747 0 0.820 9 0.909 5 0.968 7
a=45° 2.053 2 14229 0.987 1 0.923 0 0.952 0 0.986 9 1.010 1
a=50° 3.495 7 2422 6 1.680 5 1.349 0 1.323 0 1.292 1 1.271 4
6 R , its performance [J]. Journal of Beijing Institute of Technology, 2006, 15
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