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Flutter test of rudder with real servo actuator in continuous
transonic wind tunnel

HAN Jiangxu'*, LIU Nan®, SHI Xiaoming’, GUO Jin®,
WANG Song”, YU Xianpeng’

1.Beihang University, Beijing 100191, China;
2.AVIC Aerodynamics Research Institute, Shenyang 110034, China;
3.Shanghai Electro-Mechanical Engineering Institute, Shanghai 201109, China

Abstract; Flutter wind tunnel test is an important approach of investigation of transonic flutter characteristics of
flight vehicle. Comparing with the blow-down wind tunnel, the long-running and low dynamic pressure capabilities
of continuous transonic wind tunnel are very suitable for flutter test. The flutter safety protection and analysis of
dynamic signals are developed. The safety protection control software, rapid reduction of Mach number and dynamic
pressure, model debris catch screen are integrated, which can provide safety protection of test model and wind tun-
nel. During the test process, the flutter boundary can be achieved by interpolating the reciprocal of spectrum peak.
The flutter tests of rudder are conduct through two methods of step and continuous varying dynamic pressure. It is
illustrated that the error of flutter dynamic pressure is relatively small, less than 5% between the two methods.
Meanwhile, the feedback effect of the real servo actuator on the flutter characteristics is hard to be obtained via

numerical simulation. It is demonstrated that the flutter dynamic pressure has been increased by 10% due to the

feedback effect.

Keywords: flutter;wind tunnel test;transonic continuous wind tunnel ;real servo actuator;rudder
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