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A large-deflection deformation reconstruction method for semi-flexible
plate nozzle based on strain-moment relationship
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Abstract: To enhance the health detection capability of the semi-flexible plate nozzle in a supersonic wind tunnel,
a large-deflection deformation reconstruction algorithm for a semi-flexible plate nozzle based on the strain-moment
relationship is developed. The multi-jack semi-flexible plate nozzle in the supersonic wind tunnel is studied; its
mechanical model of contour assembly is established. The differential equation of flexible plate contour curve is
deduced, and the elliptic integral expression of the flexible plate deformation is given. Based on the deformation
theory of a rectangular thin plate, the deformation reconstruction algorithm is modified, and its correction effect is
simulated and analysed with the finite element method. The maximum deviation after correction is only 10.78%
compared with that before correction. The 0.3 m semi-flexible plate nozzle is used as the experimental platform to
carry out the experimental study. The experimental results show that under the 6 Mach number, the large-deflection
deformation reconstruction results based on strain-moment relationship are in good agreement with the experimental
results. The coordinate deviation of the nozzle throat position is about 6.12% compared with the structural deforma-

tion, thus verifying that the deformation reconstruction algorithm in this paper is effective and accurate.

Keywords; semi-flexible plate nozzle ; large deflection; deformation reconstruction ; rectangular plate; elliptic inte-
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