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ABSTRACT

The virtual test is supported by the physical test data, and a high-precision simulation model needs to be
established to maximize the alignment between the simulation prediction results and the physical test data.
It can replace other physical tests and achieve the goal of reducing the design cycle time and cost. However,
due to the errors caused by the position and angle deviation of the strain gauge paste, as well as the
sensitivity coefficient of the strain gauge and the wire, it is difficult for the simulation results to correspond
to the test results in space. In this paper, the simulation model obtains the strain of the observation point in
real time using the inverse distance interpolation method, while also considering the random uncertainty of
position and angle. Then the simulated strain value on the typical structure was all obtained, and a
comprehensive strategy for virtual tests was constructed through the analysis of the test strain and virtual
strain. The comparative analysis of wing leading edge tests and simulation reveals that the method in this
paper has the characteristics of simplicity, efficiency, and high accuracy in constructing a virtual test model
with exceptional precision. This approach effectively integrates physical testing and simulation modeling.
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