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Fig.1 Error producing of 5 - axis linear interpolation
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Fig.2 Model of interpolating an ideal tool - tip path
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Fig.3 Flowchart of interpolating an ideal tool - tip path
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Fig.4 Principle of vector projection method
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Fig.5 Calculating process of vector projection method
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Fig.7 Foundation of all motion coordination systems
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Fig.8 The nonlinear error of ( I ) without the
proposed methods
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proposed methods
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Two Methods of Reducing Nonlinear Error in 5 - axis CNC System
CHEN Liang - ji
(School of Mechatronics Engineering, Zhengzhou Institute of Aeronautical Industry Management, Zhengzhou 450015, China)

Abstract: Aiming at problem of nonlinear errorl of tool ~ tip track caused by cutter rotating in 5 - axis comput-
er numerically controlled (CNC) machining, producing mechanism and mathematical model of the error were
firstly analyzed and established respectively and two methods of reducing error were presented. In the first
method, ideal linear tool — tip path not data given in NC program was interpolated and interpolating points were
converted to motion controlling instructions as output of interpolator. The second one directly interpolated the
NC program, and the corresponding tool - tip of the interpolating point was projected to ideal linear tool - tip
path. The projection point was transformed to the motion coordinates of axes of machine tool. Through the ac-
tual example, it is indicated that the nonlinear error were less than 1 pm with the proposed methods and the
runtime of the methods, 35.6pus, was able to meet the real - time requirement of NC system.

Key words: CNC; 5 - axis linear interpolation; tool — tip path; nonlinear error



