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Research and Application of Intelligent Unmanned Operation
Mode for Rubber Extrusion

Haibin Liu Han Jiang Chao Sheng Jinyun Yin
Zhuzhou Times New Materials Technology Co., Ltd., Zhuzhou, Hunan, 412000, China

Abstract

The rubber preform manufacturing process for primary springs in rail transit vibration damping products has transformed traditional
manual workflows through digital and intelligent production systems. Leveraging information technology, smart automation, and
Al-driven solutions, the system achieves automated cutting, weighing, material transfer, mechanism integration, and AGV delivery
systems. An upper-level extruder control system serves as the central hub, interfacing with Manufacturing Execution System (MES),
Automated Guided Vehicle (AGV) Scheduling System (RCS), extruder PLCs, and feeding mechanism PLCs. Industrial Wi-Fi
enables real-time data exchange across interconnected systems, allowing MES to initiate rubber material demand commands while
the extruder control system coordinates PLCs and RCS to synchronize automated equipment operations. This establishes a fully
intelligent unmanned production model for extrusion rubber materials. The smart unmanned extrusion facility exemplifies innovative
“digital transformation and intelligent upgrading” strategies, integrating IT/OT/CT technologies to enhance new productivity
capabilities, strengthen manufacturing platform competitiveness, and create cutting-edge digital application scenarios.
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