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Three-Dimensional Measurement Method of Aero-Engine Blades
Abstract

Based on Projected Fringe Order Identification

Ma Long, Xu Hongyue, Hu Yanmin, Wang Jianchun, Huang Chao, Pei Xin

Sino-European Institute of Aviation Engineering, Civil Aviation University of China, Tianjin 300300, China

Aiming at the precision measurement problem of the profile of aero-engine blades, a measurement method
based on projected fringe order identification is presented. Firstly, a three-dimensional measurement system with

Key words

composite structured light is designed and the rotation axis of the system is calibrated by the method of center circl
cloud data stitching, a three-dimensional stitching method combining rotating axis with iterative closest point

fitting. Then, the aero-engine blades are measured by the digital fringe projection method. In the process of phase
unwrapping, the projected fringe order is recognized by projecting two-dimensional code pattern combined with

binocular vision, and the front and back surfaces of the blade are reconstructed respectively. In the process of point
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algorithm is proposed. The experimental results show that the method does not rely on feature extraction and
accurate three-dimensional reconstruction of aero-engine blades.

engine blades
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effectively solves the problem of insufficient surface features on aero-engine blades. Which can realize fast and
OCIS codes

measurement; three-dimensional reconstruction; fringe projection; fringe order identification; aero-
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Fig. 1 Structure diagram of structured light three-dimensional reconstruction system
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reconstruction system
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Table 1 Error comparison of fitting results of two models

Phase
Altitude / ) Triangle Polynomial
No. difference /
mm model /mm model /mm
rad
1 1.2200 —0.6504 —0.0215 0.0066
2 2.4400 —1.3169 —0.0092 0.0059
3 3.6600 —1.9803 —0.0218 —0.0164
4 4.8800 —2.6406 0.0018 0.0001
5 6.1000 —3.2862 —0.0060 —0.0122
6 7.3200 —3.9463 0.0202 0.0119
7 8.5400 —4.6058 0.0064 —0.0012
8 9.7600 —5.2779 0.0165 0.0120
9 10.9800 —5.9575 0.0024 0.0036
10 12.2000 —6.6316 —0.0193 —0.0101
Average error /mm 0.0125 0.0080
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