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Tab.1 Measurement results of cylindricity error
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Fuzzy Diagnosis Method of Precision Turning Error
Sources Using the Euclidean Closeness

WANG Jian-tao, GU Li-zhi, DU Wei-wen,
HUANG Yan-hua, QU Shao-kui

(College of Mechanical Engineering and Automation, Huaqgiao University, Xiamen 361021, China)

Abstract; Based on fuzzy mathematics principle, the method using the Euclidean closeness is put forward to discriminate
and determine the machining error sources. The machining errors is described with fuzzy subset and machining error
sources are described by language fuzzy vector, and the membership of machining errors and machining errors sources lan-
guage fuzzy vector is expressed with seven language value. The knowledge base of machining error sources is constructed,
attaining the numeric expression of fuzzy language membership functions. and then fuzzy matrix is obtained. Mathemati-
cal model of the relation between machining errors and error sources is established. Then Euclidean fuzzy closeness is cal-
culated to realize the machining error sources diagnosis, combining threshold principle and backward reasoning. An exam-
ple study of a stepped shaft shows that this method is accurate and fast to diagnose machining error sources.

Keywords: euclidean closeness; fuzzy mathematics; error sources; error modeling; fuzzy diagnosis
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