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Fig.1 Coupling dynamics of hypersonic vehicle structure
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Fig.2 Load history under MANTA aircraft flight envelope
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Fig.3 Surface load characteristics of Boeing technology
demonstrator (TX-V)

BT RAT SR , S A TR R I SR Y
B0 PR A L A BT I R 2 B L A TR Y —
W AR L, B 28 SRR 5 I 8 4 B i 23 SRR 1
Ssh . BUA PRI, bR s S o atk AR S
JEIE, RATROR S ARECRT 7 20 DL sk B A5 X Y 28 AR
JE# 3 2000°C , #4372 BE R 1 S0000kW/m?, iz & 7345 5
10MPa /i 45 , 73 Ak dhbL 5 8l ) R 405 D i pLIR 3 5 3F
FE WA 15 R AR AT R AR 24 S R
AN SR 7 i (4 Bl A Bl I3 RO RIS I 23 7 A i
USRS B, 50 b, P A TR S R
WO h SR T BT 5 2 FUnh , 245 = 7
TRATERAER SR NI AR SRR S s | E<GE
WM AR v R ST S . I BURR K



CIES S 27 R 2 O WY S M P A B E A S

Bl e 2B SEABE LA, R R R ) 170dB.
a0, 328 BT K SHUE 1 k8l 5 | SR BB R 2005 4 51 [
— R 0 ~ 2000Hz, 25 KN 77 F& SIS <M e 25
Uit B AL 3 ZR K 4 A T, A3 L AT 3K 10 ~ 10000Hz, [5]t
LA BH S 0 SE AR R, T LA bR AT S A B AL
FEpE
1.2 ESEEIRITER

X 0] A R A TR I L Gl R
AIEEERT Ky 2R — R RS S —
TS S A, TR — 0 Rk . I35 7E MANTA 5
FEPE R TR AR RS R ARG AT AR
FH B 7S P Tt A8 R R s 25 i B35 1) v o P T
RN, ] 4 Rz %A T T (i) 43 .

[ #i%cadii2%-3% |

4

[ 15 54:8.4%]

Jn T AW220.75%~1.5%

4 MANTASBEEHS (TSEEDH
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Fig.5 CMC is highly potential reusable thermal
structure material
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Fig.6 Thermal structure diagram of Hopper aircraft
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Fig.7 Schematic diagram of thermo-aeroelastic strong
and weak coupling
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Fig.8 Structural calculation results under combined

acoustic/thermal/static loads
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Overview of Dynamic Strength of Hypersonic Vehicle Structure in Multi-field
Coupling Environment
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Abstract: Hypersonic vehicle is currently one of the most active research fields in the international aerospace
industry, severe aerodynamic heat/force/noise and other multi-field coupled load environments have brought severe
challenges to the strength of the lightweight/functional integrated structure of the aircraft, which has become a key
factor affecting the development of aircraft. This paper describe the main coupled load environment characteristics of
hypersonic vehicles under different flight envelopes, according to the requirements of aircraft material and structure
design, several types of typical hypersonic aircraft structure multi-field coupling dynamics problems are explained, the
research progress of related heat/force/vibration/noise and other multi-field coupling technologies at home and abroad
are reviewed, and the key technologies of dynamic analysis and test of aircraft structure under different coupling
environments are discussed in detail. Finaly the main development direction of future multi-field coupling is
summarized through analysis of the current situation and development trend of multi-field coupling technology.
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