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Unified Spatial Error Modeling and Compensation Method for Nine-axis

Machine Tools under All Machining Conditions

CAI Yindi, YIN Kedi, DAI Daoyuan,FU Shiyu
(School of Mechanical Engineering, Dalian University of Technology, Dalian 116024, China)
Abstract ; The nine axis and five linkage turning and milling compound machine tool can realize the precision and high—efficiency
forming machining of large complex structural parts under one clamping. The spatial error caused by the inevitable machine tool
manufacturing error and assembly error will affect the machining accuracy of the turning and milling compound machine tool. At
the same time, in order to realize the efficient machining of different complex structural parts, the turn—milling complex machine
tool has multiple moving chains, which increases the difficulty of analyzing the influence patterns of spatial error on the
machining accuracy. In order to solve the above problems, based on the homogeneous coordinate transformation matrix of the
multi-body system theory, this paper establishes a unified spatial error model of the nine—axis five-linkage machine tool under
the whole working conditions, and further improves the error model accuracy of the machine tool. Based on the ISO standard, the
validity of the unified spatial error model and the adaptive compensation method is verified by locating the error according to the
measurement of the body diagonal.
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