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Profile Evaluation Method for Blade Pattern

HE Shuai', CHEN Fumin', LI Jianhua', ZHANG Tingfang’
(1. New Energy and Quality Engineering Institute, Xi’an Jiaotong University, Xi’an 710049, China;
2. Eastern Steam Turbine Co. Ltd. , Deyang, Sichuan 618000, China)

Abstract: Aiming at the slow solving rate of reference transformation and low accuracy in the
traditional method, a method for solving the blade pattern reference error is proposed. The blade
pattern is fitted by the matrix form of the non-uniform rational B-spline curve, and the interval
search method is used to find the nearest point and deviation on the theoretical blade pattern
corresponding to the measured point. The analytic form of two-dimensional iterative closest
points is used to calculate the rotation amount of the reference transformation, and then the small
disturbance is added to the translation amount calculated by the iterative closest points. The
adaptive weight particle swarm optimization algorithm is chosen to recalculate the translation
amount with the shortest distance mean as the optimization target. The deviation calculation is
performed on the measured points of blade pattern, and the profile of the measured blade pattern
is obtained. Experimental results show that the reference transformation vector error in the
proposed method is about 0. 006, and this method heightens the calculating rate by 40% for direct
calculation of transformation parameters compared with the evolutionary algorithm. The
proposed method is suitable for the evaluation of the blade pattern after three-coordinate
measurement of the blade pattern coordinate data, effectively reduces the influence of the
reference misalignment on the deviation calculation, and avoids the misjudgment of the blade

pattern processing quality.
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