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Rapid Error Measurement and Trace of Simultaneous
Rotary-Translational Axes Collaborative Motion

ZHOU Yuqing', TAO Tao', MEI Xuesong'?, JIANG Gedong', SUN Nuogang'

(1. School of Mechanical Engineering, Xi'an Jiaotong University, Xi'an 710049, China; 2. State Key Laboratory for
Manufacturing Systems Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: To rapidly measure and trace the simultaneous rotary-translational (R-T) axes motion
error of multi-axes numerical control (NC) machine tool, a kind of motion error estimation
method based on built-in sensor, such as grid scale and motor encoder, is proposed. The
sensorless information of multi-axis NC machine tool is obtained via the redevelopment of the
different NC system. According to the characteristics of simultaneous R-T axes motion, a virtual
bar with some functions of ballbar is constructed. And the virtual bar-based test path of circular
error test through collaborative motion of a rotary axis and two translational axes is scheduled,
which is implemented to measure the simultaneous R-T axes motion error of multi-axis NC
machine tool. Then, the coupling and decoupling mathematical models of the motion error is
established based on the test principle of the virtual bar, respectively. To localize the error
sources conveniently, some typical spatial error charts and the wavelet spectrum analysis
technology are introduced. The experimental results show the practicability and effectiveness of
the proposed method for measuring the motion error.
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