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Abstract: Aiming at the asynchronous position of dual linear motors on X axis of high precision gantry moving
machining centers, a control method combining TSK-type recurrent fuzzy neural network (TSKRFNN) and cross-
coupled control (CCC) was adopted. TSKRFNN was used to solve the problem that the tracking accuracy of single
axis PMLSM is affected by uncertainties such as parameter changes and external disturbances. The total
uncertainties were estimated and compensated, and the network parameters were adjusted online, so as to resist
external disturbances and improve the robustness and tracking performance of the system. Secondly, in order to
solve the problem of parameter mismatch and coupling in the operation of dual linear motor, CCC and TSKRFNN
were combined. CCC can distribute the single-axis tracking error to two permanent magnet linear synchronous
motors (PMLSMs) according to a certain proportion, so as to restrain the unbalanced torque caused by
asynchronization and ensure the high-precision synchronous operation of the system. Finally, the validity of the
proposed method was verified on the platform of double linear motor. The experimental results show that the
proposed method has good robustness and small synchronization error in dynamic process, and can meet the
requirements of high precision synchronization control of machining center.
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Fig.1  Block diagram of duallinear motor based on TSKRFNN and CCC
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dual linear motor servo system based on TSKRFNN+CCC
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