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Development of Mechatronic Control System for Fully Automated Bamboo and Wood Chopstick Forming Production Line
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Zhejiang Toutu Intelligent Technology Co., Ltd., Wenzhou, Zhejiang 325000
[ Abstract ] To address challenges in traditional bamboo and wood chopstick production such as low automation levels, insufficient
efficiency, and poor product consistency, and to promote intelligent upgrading in the bamboo and wood processing

industry, this study focuses on developing a mechatronic control system for fully automated chopstick forming

production lines. The research begins with defining the system's core architecture and design objectives, followed by

integrated mechanical and electrical system design based on process characteristics. Through kinematic analysis of

actuator units, a motion control model is established to achieve coordinated operations in feeding and cutting processes.

The control strategy employs a master-slave architecture centered on PLCs, combined with fuzzy PID algorithms to

optimize precision and enhance system adaptability. An industrial Ethernet communication module is also designed to

enable data exchange with host computers and production monitoring scheduling. Theoretical analysis demonstrates that

this system enables full-process automation, improves production stability and reliability, and reduces manual

intervention. The research findings provide theoretical support for production line engineering applications and hold

significant implications for advancing mechatronic integration in bamboo and wood processing equipment.
[ Key words ] Bamboo and wood chopstick forming; Mechatronics; Control systems; PLC; Fuzzy PID; Motion control
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