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Friction Compensation Strategy for Numerical Control Machine Tool by

Reversing Character Analyzing

MU Enxu, MA Zhenqun, FENG Bin, REN Jiangong

(School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: To improve the precision of numerical control machine tool and lower the quadrant
error from friction, a novel friction compensation strategy is proposed to solve the difficulty of
determining parameters of friction compensation pulses. Combining theoretical analysis with the
experimental data, the effects of different compensation pulses on a NC machine tool servo
mechanism are discussed. The criterion for determining reasonable compensation pulse is
deduced, then the parameters of a compensation pulse are sought out by synthesizing the data of
an operating machine tool, thus the compensation is realized by setting the calculated results as
the parameters. The compensation experiments are conducted on an open numerical system. It is
shown that the peak and mean errors around reverse points are reduced by 70% and 50%
respectively under different operation conditions.
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