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Synchronization of the Multi—axis Servo Motion Controller System
Based on the EtherCAT

ZHOU Yantao, ZHANG Shun, HUANG Qing, ZHOU Y aming

College of Electrical and Information Engineering, Hunan University, Changsha 410082, China

Abstract The multi-axis servo linkage sees more and more applications in the industrial field, and its synchronization is an urgent
issue. The introduction of the EtherCAT (Ethernet for Control Automation Technology) into the multi—axis servo motion system could
improve the synchronization of the system. In order to enhance the performance of a multi—axis servo motion system with the EtherCAT,
this paper first discusses the EtherCAT’s basic communication theory, and the basic structure of a multi—axis servo motion controller
system, based on the EtherCAT, and the theory of the slave. Then, we analyze the synchronization of the EtherCAT by calculating the

delay, the compensating offset and the compensating drift. At last, an experiment is carried out, which shows that, the EtherCATs

synchronization can satisfy the requirements of the multi—axis motion controller system very well.
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Fig. 4 Propagation delay calculation and analysis
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