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Abstract

Complex surface structures are widely used in engineering, and non-destructive testing of surface
structures is of great significance. In this paper, the valve of the aero engine is taken as the research
object, and the curvature mode difference (DI) is introduced as the damage parameter. The valve
was processed to different degrees of cracks, the laser vibrometer was used to obtain the modal
mode shape before and after the valve damage, and the central difference method was applied to
solve the curvature mode value before and after structural damage, and the crack was located by
using its difference, and then the damage degree was determined. The results show that the dam-
age recognition of the structure by the modal curvature difference method can accurately deter-
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mine the location of the damage. As a damage parameter, the curvature mode difference (DI) in-
creases with the increase of crack depth, which can well reflect the damage degree of the structure.
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Figure 1. Schematic diagram of the mode of curvature measurement by laser vibrometer
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Figure 2. Diagram of a modal measuring device
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Figure 3. Histogram of damage parameters
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Figure 4. Visual diagram of valve damage location
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Figure S. Valve crack diagram
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Figure 6. Valve measurement point layout
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Figure 7. Valve crack location indication
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Figure 8. Valve cutting depth 1 mm
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Figure 9. Valve cutting depth 2 mm
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Figure 10. Crack depth 1 mm damage parameter histogram
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Figure 11. Crack depth 2 mm damage parameter histogram
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Figure 12. Histogram of damage parameters at the peak of the injury valve
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