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Table 1 Set and control temperature data on upper and lower surfaces of missile wing (500 C )

Time/s 50 100 200 400 600 800 1 000 1200 1400 1 800

Set temperature/C 272.6 500. 0 500. 0 500. 0 500. 0 500. 0 500. 0 500. 0 500. 0 500. 0
Control temperature on upper surface/°C  271.7  498.1 500.5 500.2 499.9 499.6  498.9 500.1 499.6 500.1
Relative errors/ % —0.33 —0.38 0.10 0. 04 —0.02 —0.08 —0.22 0.02 —0.08 0.02
Control temperature on lower surface/°C ~ 272.5 498. 3 500. 5 500. 3 500. 3 500. 2 499. 8 500. 4 500. 2 500. 2

Relative errors/ % —0.03 —0.34 0.10 0. 06 0. 06 0.04 —0.04 0.08 0. 04 0. 04
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Research on Thermal-vibration Joint Test for Wing Structure of
High-speed Cruise Missile

WU Dafang * , ZHAO Shougen, PAN Bing., WANG Yuewu, MU Meng, WU Shuang
School of Aeronautic Science and Engineering s Beihang University , Beijing 1\0(7\9'1 » China

’
Abstract . High-speed cruise missiles fly at high speeds for a long times Dt@ng e%igh-speed flight, the surface temperatures
of the wing, fairing and projectile rise rapidly because of aerodynam}ﬁ%\iﬁg, which is accompanied by serious structural
vibration. The aerodynamic heating causes significant changes ip\thQ r‘ﬁechanical properties of the structure, and the high
temperature gradients produced by the complex maneuver-fli@tée‘rférate thermal stress. They both affect seriously the char-
acteristics of the structure’s natural vibration. In this pﬁQﬁ\,.a'joint thermal-vibration testing is performed on the wing struc-
ture of a cruise missile, and the vibration characte\r'QS:sof the wing structure (e.g. . the natural frequency) at various tem-
peratures are obtained. The experimental reSQI(s‘}sy provide a reliable basis for the safety design of cruise missiles under

high-speed. high-temperature and vibra 'o\nt\éoﬁdﬁions.
y

Key words: vibration test; thermal eAvironment; natural frequency; aerodynamic heating sie\'«u*a‘)on; thermal-vibration
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