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Surface Measurement of Engine Blade Based on Stroboscopic

Laser Grating Stripes
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Abstract: Three-dimensional reconstruction of point cloud data of aero-engine blades is a necessary step for blade machin-

ing and repair. To this end,a method of blade surface reconstruction based on stroboscopic laser grating stripe is pro-

posed. The grating stripe projected by the stroboscopic laser grating projection device has high precision, resolution and

brightness, and the stripe refreshes quickly. Using a phase-height measurement model, the distance from the stroboscopic

laser grating projection device to both the camera and the reference plane was obtained by calibration. The accuracy of the

measurement system was verified by the height measurement experiment of the gauge block, the RMSE was 0.07 mm, and

the measurement of the engine blade surface was realized. The experimental results show that the stroboscopic laser grating

fringe can be well reconstructed for the blade surface measurement.
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Fig. 1 Measurement model
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Fig. 2 Three-dimensional measurement experiment sys-
tem for blades
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Fig.3 Gauge stripe and wrapping phase
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Fig. 4 Result of three-dimensional measurement of the
gauge block
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Fig.5 Height curve of the gauge block
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Fig. 6 Grating fringe of the blade
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Fig.7 Blade wrapped phase
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Fig. 8 Blade phase unwrapped after removal of funda-
mental frequency
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