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Abstract: Free flight test can obtain aerodynamic parameters using the model’s motion trajectory which was recorded by
high speed camera. It has unique advantages in the study of aircraft dynamic/static stability for its characters of no support
system because of its true simulation of the flight condition. A free flight test was carried out in the JF-8A hypersonic wind
tunnel with a 10°cone model simultaneously a ball model was used to measure the dynamic pressure. In this paper the
key method of extracting motion parameters and aerodynamic characters were also introduced in detail.
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Fig. 3 Flow chart of free flight test in wind tunnel
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Fig. 5 Algorithm design block diagram
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Fig. 6 Gray-evel distributions along image edges 2.1.3
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Table 2 Algorithm verification
parameters theory results identification results
NO. C] Cz Cs Cl CZ CS
case 1 -1.46 -0.135 0. 050000 -1.4591 -0.13501 0. 050006
case 2 -3.46 -0.535 0. 002000 -3.4706 -0.53504 0. 002004
case 3 -1.46 -0.235 0. 000984 —-1.4621 -0.23501 0. 000985
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Fig. 13 Motion process of models
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Table 3 Results of parameters identification
No. Coy + Cug Cha Cho
2160 [ — AR S bemeee- ;»L ....... run 1 -0.865 -0.227 -0.00033
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Fig. 16 Horizontal motion trajectory of the ball
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Table 4 Results of dynamic pressure measurement

No. theory/kPa experiment/kPa

run 1 33.5 34.5

run 2 33.5 35.0

run 3 33.5 34.7

JF8A 10°

(1) 10°
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