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Fig.1 Measurement methods of parts with complex surfaces
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Fig.2 Structure and characteristic of a blade
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Fig.3 The compound measuring probe
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Fig.5 The structure of measuring system
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Table 1 The 21 specifications of geometric errors
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Table 2 Specifications of Renishaw XL—80 Laser Interferometer
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Fig.6 Extraction of positioning error using laser

interferometer
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Fig.7 Extraction of linear error using laser interferometer
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Fig.8 Extraction of angular error using laser
interferometer
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Fig.9 Geometric error extraction of four—coordinate
measuring system for blade surface
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Fig.10 Geometric error curve of X, Y and Z axis
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Fig.11 The four diagonal lines of measuring volume
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Fig.12 The compensating results of X, Y and Z axis
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Error analysis and compensation of compound
measuring system for blade surface

. . 1,2 +1,2 . . . 1,2 . 1,2
Li Bing*, Chen Lei ", Ding Jianjun ~, Jiang Zhuangde
(1. School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, China; 2. State Key Laboratory for Strength and
Vibration of Mechanical Structures, Xi’an Jiaotong University, Xi’an 710049, China)

[Abstract] The high-accuracy measurement of complex airfoil surfaces is a critical issue in the inspection
of blades. Aiming at this problem, a compound measuring principle is proposed in this paper. Using the princi-
ple, the airfoil surface and root datum of a blade are measured based on contact inductance method and non-con-
tact laser triangular method, respectively. And a four-coordinate measuring system is designed and established.
Then, on the basis of the mechanical structure of the measuring system, the geometric error of which is analyzed
syste-matically. And a corresponding extraction and compensation method is proposed based on the laser interfer-
ometry. The experimental results show that the proposed error analysis and compensation methods can improve
the accuracy of the four-coordinate measuring system effectively.

[Key words] blade airfoil surface; compound measuring principle; error analysis; error compensation; la-
ser interferometry
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