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Fg.1 Sketch d two space shuttle like modd's (sze in mm)
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Fig.2 Bxperimentd and reproducted Atching movementsof modd A (M o = 6. 4)
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Tablel Resultsd modd A
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Al 1 1.523
0.50
A2 1 0.699
A3 1 1.464
6.4 0.55
A4 1 1.412
A5 1 1.240
0.60
A6 1 0.962
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Table 2 Resultsd modd B
B1 3.5 -1.858
0.50
6.4 B2 2.5 -1.244
0.60 B3 2.0 -1.948
7.9 0.50 B4 3.6 -1.286
9.3 0.50 B5 3.4 - 0.503
1 1 A ’
1
2 1 2



221

2
1 A B
) 2 3
1 3 1
+1.15( 6.8%) , 10
, +1.5% XY
+0.2mm , , X +2.4%,Y
+5% ,
, 0.3 1.35ms,
, -7% 14%
0.005, +3.4%
, +23%
4
(1) :
+23%
(2 ,
©) ,



222 19

[1] ERICSIONL E, REDINGJ R. Review d support interference in dynamic tegs[J]. AIAAJ . 1983, 21(12) .

[2] , , , 10 [31. , 1997, 15 (4) : 452
457.

[3] MAINERE, ILIFF KW. Iderntification of dynamic sygems gpplication to arcret ,Part I[ R]. AD-A178766 ,1986.
[4] . [M]. : ,1995.

Comparative experiments o two kinds of space shuttle like modd for
hyper sonic pitching damp by modd free flight technology

LlJiang, MA Jiahuan, PAN Wenrxin, ZHAI Manling

( The Laboratory & High Temperature Gas Dynamics, Indtitute d Mechanics , Chinese Academy o Sdiences , Bajing 100080 , China)

Abgract : Modd freeflight experimentswere carried out in inpu s hypersonic wind tunnd & Inditute
o Mechanics, Chinese Academy of Stiences to obtain pitching danp of two face shuttle nodd's. The
shape and project areadf these two kindsof nodel s are dnog the same but the profilesof body and wings
are different. The nodd free flight novements were recorded by synchronized high- peed photography.
The pitching damps of nmode s were obtained by parameter identification usng maximum likelihood methr
od. The repeated experiments showed that under same experimental condition nmodels moved with same
pattern and had close pitching danps. The results show that these two kinds of gpace shuttle mode swith
different profile have sharply different dynamic characterigics. The snplified pace shuttle nodels (Mod-
e A) are al dynamicaly ungable and the pace shuttle with OMS (Modd B) are dl dynamicaly sable.
The mechanism of this pheromeron gill needs to be gudied further , but the results obvioudy show that
the dynamic characterigics of these gpace shuttle like vehicles are sendtive to their geometries of body
and wings in detail .
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