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Rapid Method to Measure Turbine Blade Based on Laser Sensor

LI Bing, YAN Xiao, CHEN Lei, XIN Mei-ting, WEI Xiang
(State Key Laboratory for Manufacturing Systems Engineering s Xi'an Jiaotong University , Xi'an 710049, China)

Abstract: A novel method was proposed based on laser line-scanning sensor to obtain point clouds of
turbine blade. Due to the geometrical invariability, the standard sphere was used as measuring basis. The
surface data of blades were measured by four-coordinate measuring machine with line-scanning laser
sensor, which can ensure the measuring efficiency of blades and take the control accuracy of the
measuring machine into account. Firstly, the point cloud data of the turbine blade were obtained. Then
some pre-processing operations. such as error compensation, de-noising and data reduction, were
performed before the matching operations. Finally, the Non-Uniform Rational B-Splines curve fitting
algorithm was utilized to get the characteristic curve of blade surface. The experimental results indicated
that the method can effectively improve the reconstruction accuracy of the blade leading and trailing edge
and provide more accurate raw data for the 3D modeling of the blade.

Key words: Laser line-scanning sensor; Total data measurement; Rapid measurement; Turbine blade;
Error compensation; Fitting; The leading and trailing edge of the blade
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Table 1 Main parameters KEYENCE LJ-V7060 of laser sensor

Project name

Parameters/specifications

Model
Size
Light types
Spot diameter

Reference range
Height measurement range
Width measurement range
Width contour data interval
Height repetition accuracy
Width repetition accuracy

Sample frequency
Temperature characteristic

weight

LJ-V7060
110 mm X80 mmX42 mm
Blue semiconductor laser(405 nm)
About 21 mmX45 pm
60 mm
—8 mm~8 mm
16 mm
20 pm
0.4 pm
5 pm
32 ps
0.01% of F.S./C
About 450 g
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