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Profile Error Calculation for Gas Turbine Blade Based on Subdivision
Approach Algorithm and Particle Swarm Optimization

WANG Jianlu', LIU Xueyun®, LIAO Ping®, ZHAO Wanhua'
(1. School of Mechanical Engineering, Xi'an Jiaotong University, Xi'an 710049, China; 2. Dongfang Turbine
Co. Ltd. , Deyang, Sichuan 618000, China; 3. School of Mechanical & Electrical
Engineering, Central South University, Changsha 410083, China)

Abstract: The key problem of calculating profile error for a gas turbine blade is discussed, and
the non-uniform rational B-splines (NURBS) surface theory is adopted to describe the gas turbine
blade. The profile error of the gas turbine blade is defined, and its mathematic model is estab-
lished. The subdivision approach algorithm is used to calculate the minimum distance between the
point and the surface so that the speed of data processing can be enhanced. The combination of
the subdivision approach algorithm and the particle swarm optimization is employed to realize the
optimum fitting between measurement points and the complex surface and then obtain the profile
error of the blade with global optimization. This data processing method is in accordance with the
least condition principle, and it can be applied to three-coordinate measuring machines.
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