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Fig. 1 Calculating sketch of low-aspect-ratio wing
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Fig. 2 Flutter velocity of low-aspect-ratio wing
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Fig. 3 The influence of area on flutter velocity
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Fig. 4 The influence of aspect ratio on flutter velocity
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Flutter analysis of low-aspect-ratio wing by differential quadrature method

NIU Yao-bin®*, WANG Zhong-wei
(College of Aerospace and Material Engineering, National University of Defense Technology,Changsha 410073, China)

Abstract: This paper introduces the differential quadrature method to solve the aeroelastic problem of
low-aspect-ratio wing. LLow aspect ratio wing flutter partial differential equations are established based on
the first order piston theory,and solved based on the frequency coincidence theory. The natural frequen-
cy and flutter velocity are analyzed by DQM and FEM, the result shows that the relative errors between
DQM and FEM are within 2%. So the differential quadrature method is very effective to the solve flutter
problems of low aspect ratio wings. Analysis of the effects of wing area,aspect ratio and thickness on
flutter speed,the results showed that: flutter speed of the low-aspect-ratio wing greatly influenced by
the structure size,with the wing flutter speed area,the aspect ratio of the decreases, with the wing thick-

ness increases.

Key words: differential quadrature method;aeroelastic;low-aspect-ratio; wing; flutter
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Optimal searching algorithm for non-probabilistic reliability

FAN Jian-ping“', LI Shi-jun', CHEN Xu-yong®
(1. School of Civil Engineering &. Mechanics, Huazhong University of Science and Technology, Wuhan 430070, China;
2. School of Civil Engineering and Architecture, Wuhan University of Technology, Wuhan 430070, China)

Abstract: With the consideration of interval variables as uncertain parameters,the paper emphasizes the
iterate algorithm of optimal searching path in order to get non-probabilistic reliability index. For the case
of the non-linear performance function,the intersection line of the tangent plane and G=0 was achieved
so as to linearize the performance function. The intersection point as an iterate point was determined by
isocline and equivalent linear performance function. The most probable failure point (MPP) was ob-
tained when G=0 after optimal searching. Furthermore,the reliability index could be calculated accord-
ing to MPP. Two numerical examples were applied for testing and verifying the proposed algorithm and

good agreement was achieved.

Key words: interval model; non-probabilistic reliability; reliability index; most probable failure point;

optimal searching algorithm



