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Study on Safety of Carrier Aircraft during Launch Vehicle Separation from Aircraft

ZHANG Yan-hua' , LI Huaxing' .ZHANG Deng-cheng’ ,HU Meng-quan’ ,QU Liang’
(1. College of Aviation , Northwestern Polytechnical University , Xi'an 710072, China; 2. Aeronautics and
Astronautics Engineering College , Air Force Engineering University , Xi'an 710038, China)

Abstract . The safety of carrier aircraft and rocket is the foundation of inner air launch system . Linear theo-
ries with small disturbance and time-domain method are applied to study the stability,flying quality and
safety during separation in cabin, and some ways are brought forward to improve flying quality . It is con-
sidered that rocket is likely to hit aircraft and the effect of carrier aircrafts pitch angle and rockets location
are simulated by using the kinematics equation of rocket. Through explosion comparability theory , the in-
fluence of rocket explosion wave on aircraft and pilot is taken into account and safe distance is obtained .
The results of qualitative and quantitative analyses provide a theoretical basis for the application of inner
air launch system .
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Fig.l The angle of attack’s response with time
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Fig .2 The velocity’s response with time
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Fig .3 The separation of rocket from aircraft
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Fig.4 The change of height between the

top of cabin and vertex of rocket
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Tab.l The shock wave overpressure and over loading of aircraft

y J7 1

#E/MPa  R/m ¢/ ) E /MPa i Ak
0.4220  45.016 7 53.9958  0.2480 121.183 5
0.3690 47.5856 53.1089  0.2215 108.2807
0.3469  48.8251 52.6900  0.2102  102.809 9
0.3164 50.7504 52.2878  0.1935  94.655 3
0.2633 54.8722 51.5905 0.1635  80.1525
0.2105  60.4830 51.1762 0.1319  64.7207
0.1575 68.8556 54.4683  0.0915  45.005 1
0.1047  83.3540 580812 0.0553  28.5411
0.0521 118.9113 68.3877 0.0192  9.496 5
0.0279  170.000  83.196  0.0033  1.7075
0.0215  200.000 90 0 0
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