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Study on the optimization of the automatic assembly process of the high-precision membrane filtration components

Qian Jianbin Feng Tao Zhang Xiaoxia
Zhejiang Dongda Environmental Engineering Co., Ltd. 311800

[ Abstract ] This study focuses on the automated assembly process of high-precision membrane filtration components, and proposes

an optimized solution based on digital twinning and deep reinforcement learning ( DRL ) for the problem of sealing
failure caused by micron errors in the assembly of membrane filtration components. We constructed a multi-physical
field coupling model of the assembly line and developed a co-compensation algorithm for vibration-temperature-contact
forces, thus achieving a membrane layer alignment accuracy of = 3.5 w m, which is a 52% improvement over the
conventional process. The algorithm is used to model and analyze the membrane laminated pressing equipment actually
applied by a company, and take the results as the basis for subsequent intelligent control and fault diagnosis, which
effectively improves the assembly accuracy. Experimental results show that the optimized production process in the
assembly accuracy, work efficiency and product quality, and other aspects have obvious improvement, assembly
qualified rate increased from 84% to 97%, the reverse osmosis membrane, nano filter membrane high precision

component manufacturing and membrane filter components of industrialization and intelligent process provides a strong

support.

[ Key words ] High-precision membrane filtration components; automatic assembly process; process optimization; intelligent

manufacturing
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