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Motion precision and energy consumption control for
feed system of CNC machine tools
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Abstract: Aiming at the problem of improving motion accuracy and energy consumption control for feed system of CNC machine tools, a new
adaptive sliding mode control (ASMC) method was proposed. Based on the dynamics of feed system and sliding mode control (SMC) theo-
ry, an adaptive sliding mode reaching law was proposed. The control gain was updated adaptively according to square of the tracking error.
Then, the stability of the proposed control method was proved by Lyapunov theory. Finally, the motion accuracy and energy consumption con-
trol effect of the proposed method were verified by experiments and comparing with three kinds of existing adaptive control methods. The re-
sults show that, comparing with other adaptive control methods, the average positioning errors of X and Y axes of the feed system can be at
most reduced by 16.4% and 20.3% respectively under the same control parameters. And the energy consumption of X and Y axes of the feed
system with the proposed method can be at most reduced by 1.92% and 0.96% respectively under the condition of similar control perform-
ances. In addition, the proposed method can suppress chattering caused by discontinuous control more effectively.
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