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Abstract: In view of the fact that the characteristic parameters of a high Mach flow field vary much faster than those
of the solid field, a program of approximate numerical simulation of the semi-decomposd fluid and solid coupling is
developed and compiled. The calculating error of the method is analyzed by numerical simulation, and the results show
that this method can accurately simulate the fluid and solid coupling in a high speed airflow field during a long unsteady
process. The process of a high speed airflow impacting the seal structure is simulated by this method and the program
is proved to be feasible after a comparison of the calculated results with the related experimental test. And then the
features of the airflow invading the seal structure are analyzed. The contours of the flow field temperature, pressure
and velocity inside and outside the seal structure and the their variation during the course of an unsteady process are
summarized. The variation of the aerodynamic heat flux of the heating board with time is analyzed. The rules of the
temperature variation of the seal structure with time are investigated. Finally, the results show that the structural
layout of the seal plays a decisive role in the seal structure's thermal conditions.
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