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A Co-simulation Method of Inserted Separation and Stabilization Control
for Hypersonic Vehicle

JIANG Xizhi, ZHAO Changjian, ZHAO Junfeng, GUO Dong
(China Academy of Launch Vehicle Technology, Beijing, 100076)

Abstract: The hypersonic vehicle needs to separate from the booster stage in an environment with low altitude and high dynamic
pressure. The current prediction of separation and attitude control based on limit deviation method is not real enough and the design is
heavily redundant. For inserted separation with long stroke and small gap, the collision detection of two stages cannot be carried out
during the attitude control design process. To solve the above problems, a coupling calculating method of separation and attitude
control is proposed, which introduces the attitude control model into separation dynamic model. Design redundancy is reduced and the
level of refine is improved. Also, collision detection can be realized in the whole process, providing support for ensuring the safety of
the separation and attitude control process. The method provides a basis for the time to start attitude control of the upper stage, and has
guiding significance for optimization design of separation time sequence.
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Fig.1 Stage separation structure
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Fig.2 Time sequence of stage separation

12 EhfEER

HAE TN AERE, WNEA BRI RNE
PR PRI AT — 2 T Ak -

a) BRI, ZWEHLER [ L R 1 R

b) AW KAT AR BMEIRS, B CAT SR AL AR
NI 5

o) Zr B R B R B AL R AL, T = R
Ky TREAA;

& EHZCNTXFRAE, DR 1R
T, 1BV, AL

e) o B I R I 0 I8 B AR R T S8 0B B
NS HIZE), R /NFI T A AR A T DL 2, B
FRUESRIE /) B I 2 S50
1.2.1 7 EF) A

RIS S P R I N7 5 ST MR 43 B Bl g A A
I3 B AR R WKL 3 FTR

— adt
=

3 DEBEYITR

Fig.3 Coordinate system of stage separation
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Fig.6  The process for co-simulation method with stage seperation and attitude control
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(starting attitude control 0.05 second after seperating)
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