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Design and optimization of the HMI-PLC servo coordinated
control system for the tire mounting mechanism of curing press

Wang Xiamei
(Sinochem (Fujian) Rubber and Plastic Machinery Co. LTD., Sanming 365500, Fujian, China)

Abstract: Traditional tire curing press tire loading mechanisms often utilize pneumatic cylinders and
hydraulic cylinders for driving, which present production pain points such as poor positioning accuracy,
significant operational vibration, cumbersome specification adjustments, high energy consumption, and
potential damage to tire blanks. This paper focuses on the two core mechanisms of tire loading claw opening
and closing and tire loading arm rotation in the curing press, designing a HMI-PLC servo collaborative confrol
system. The system uses PLC as the control hub, paired with servo electric cylinders to replace traditional fluid
actuator structures. It relies on the human-machine interface to complete process parameter presetting,
one-click specification switching, and real-time data monitoring, establishing a digital closed-loop control
system. Engineering practice results show that the optimized confrol system can achieve one-click adaptation
of tire specification parameters, reducing parameter adjustment time by over 50%; the mechanical arm
rotation time is shortened from 7 seconds to 2 seconds, increasing the overall equipment productivity by 30%;
at the same fime, the equipment energy consumption is reduced by 25% to 35%, and the tire scrap rate is
decreased by 20% to 25%. This fransformation scheme has strong operational stability and wide adaptability,
fundamentally solving the operational defects of traditional tire loading mechanisms. It can provide a
reference for the intelligent technological tfransformation of similar rubber and plastic curing equipment and
has high on-site promotion value.
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