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Intelligent Workshop Collaborative Control Scheme of Industrial Robot Linked with PLC
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Abstract: Based on the demand for collaborative control of multiple industrial robots and PLCs in intelligent workshops, a
heterogeneous collaborative solution is proposed, using Yaskawa MOTOMAN robots as the execution subject and PLCs as the control
center. Create a hybrid communication network with EtherNet/IP and PROFINET dual protocol stacks for communication, using IEEE
1588v2 precision clock synchronization protocol to achieve microsecond level synchronization, and reducing data refresh cycles to
within 10ms through task priority scheduling and bandwidth reservation mechanism. In terms of control strategy, it is proposed to use
a combination of PLC process scheduling, multi robot master-slave linkage, and dynamic interference zone interlocking for
hierarchical control, and to achieve adaptive fault tolerance through state perception and dynamic parameter adjustment. The
experiment used Mitsubishi Q series PLC and two Yaskawa GP series robots to form a collaborative system. During the functional
verification process, it was found that the operation was stable and reliable, with a communication delay of 8.5ms and a
synchronization deviation of 5.8ms. Compared with the 1/0 hard wiring and PLC centralized control methods, this method showed
better performance in terms of pitch efficiency, synchronization accuracy, and abnormal recovery time, making it feasible in
engineering.
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