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Path Planning and Analysis of Error Control in Abrasive Belt Grinding Free-form Surface
HUANG Zhi, LI Chao, WAN Congbao, LI Kai, ZHOU Zhenwu
(School of Mechatronics Eng., Univ. of Electronic Sci. and Technol. of China, Chengdu 611731,China)

Abstract: Abrasive belt grinding is one of the important means to improve the accuracy and quality of free-form surface.Aiming at the shortcom-
ings in the efficiency and accuracy in the process of belt grinding of free-form surface,based on the characteristics of abrasive belt grinding,a tra-
jectory planning method for abrasive belt grinding free surface was proposed by machining accuracy control.First,the radius of curvature of grind-
ing interference and fabrication tolerance of the grinding wheel width were deduced,thus with the analysis of grinding wheel and machining sur-
face points principal curvature, the processing requirements were optimized by genetie algoviyhm double out to meet to free surface error,and the
contact wheel size parameters of no curvature interference processing requirements was obtained.Then,based on the principal curvature direction
of the machining points,the adaptive strip-width maximization planning of the machining path was realized,and algorithm for the compliant treat-
ment of the surface distortion in grinding head axial potential oscillating were studied,finally the grinding path which has the space stability and
meet the grinding wheel contact point was gotten.Finally the processing of the experiment was verified by the trajectory planning method of a cer-
tain type of aero-engine blade the surface with CNC abrasive belt grinding machine.The results showed that the blade profile accuracy by using
the method of trajectory planning after grinding can better meet the corresponding tolerance requirements,and the surface quality and accuracy of
blade profile were improved,and the validity and practicability of the grinding path planning for free-form surfaces were verified. The method can
be expected in control of machining error,solves the problem of contact local interference problems caused by improper selection of parameters of
grinding wheel size,and the efficiency and accuracy of abrasive belt grinding can be effectively improved.
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Fig.1 Schematic diagram of abrasive belt grinding
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Fig.2 Grinding manners
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Fig.4 Schematic diagram of adaptive trajectory planning
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Tab.l Grinding parameters
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Fig.7 Comparison of blade profile before and after grinding
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Fig.8 Roughness profile before and after grinding
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Tab.2 Test data of cross-section before grinding
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R X sk BUE mm mm m mm
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Tab.3 Test data of cross-section after grinding
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