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Table1 Summary of current status of dynamic error technology
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Fig.1 Relationship between dynamic error of individual axis and five-axis trajectory error
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Fig.2 Dynamic error composition of the individual axis in which effector end is far from

linear encoder detection point
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Fig.3 Individual axis (C-axis) in which effector end is close to circle encoder detection point
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velocity and dynamic error inner closed-loop
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Fig.5 Correlation components of dynamic error inner closed-loop with setpoints velocity,

acceleration and jerk
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Fig.6 Comparison between setpoints
velocity and dynamic error outer closed-loop
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[ABSTRACT]

High-end CNC machine tools are key equipment supporting machining of the parts in aviation, acrospace

and energy engineering fields. At present, China has been able to design and manufacture various types of high-end
machine tools, but there are still performance gaps compared with foreign advanced products. A major gap is the dynamic
error at high speed. Dynamic error is defined as the deviation from the effector end position to the setpoints position, which
is further divided into the dynamic error inner servo-loop and dynamic error outer servo-loop. By measuring and separating
dynamic error of a domestic machine tool, the forms of the two components of the dynamic error can be presented. On this
basis, special analysis on the causes of all kinds of the forms of the dynamic errors are conducted. In addition, the critical
technologies of dynamic error at home and abroad are summarized. Finally, the research directions that needs focus in
China around dynamic error are proposed.

Keywords: CNC machine tools; Dynamic error; Multi-axis machine tools; High-speed machine tools; High speed and
(Bt & ©)
20224F 65 &6l - A HIEEEAR 33

high precision machining



