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Title: Wind tunnel test study on separation characteris-tics of parallel stages

                                            Name: XUE Fei
China Academy of Aerospace Aerodynamics, No. 17 Yungang Road, Fengtai District, Beijing, P.R. China
Established a supersonic and hypersonic wind tunnel free-flying test technique for separation between parallel stages, solved the problem of separation and unlocking of the free two-stage model of the assembly, and ensured that the relative position and attitude were fixed, when the model is separated. It is fast and effective without inter-ference, and it can simulate the initial separation distance and the separation attitude angle of two models; it solves the problems of dual-optical path illumination and image acquisition technology. And Solve the problem of six-degree-of-freedom attitude image recognition technology in two models. Two experimental models are designed by using the light model method and the more feasible and heavier model design method. The results of the two models are compared and analyzed, and the influence of the different model design methods on the test results is obtained. The specific effects of different initial conditions on the separation characteristics were investigated, and concrete conclusions were drawn.
Biography

The main difficulty of the free flight test in parallel stage separation wind tunnel is different from that in the existing wind tunnel free flight test technology: first, the two-stage model as a whole enters the flow field as a rigid body and is completely free, and it is necessary to unlock and release the six degrees of freedom between the first stage and the second stage models at a designated position. How to effectively unlock is a key problem. Secondly, the quality of the two-stage model is close, which will lead to the whole model center of mass located near the interface of the first stage and the second stage or even the gap between the two. If the pull pin force is not enough, it will inevitably lead to the rolling motion of the whole model and the test distortion. How to design the reliable pull pin mechanism at the two-stage gap has become another big problem in this study. In addition, the free flight test needs to use high-speed photography to shoot the moving image of the model. In this study, there must be a serious overlap between the first level and the second level model, which increases the difficulty of image identification.
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