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Intelligent Design and Application of Coating Equipment for Inner Wall of Cylinder

QI Hongmei
Xinxiang Xinhao Electromechanical Co., Ltd., Xinxiang, He’nan, 453000, China

Abstract: The uniformity and durability of the coating on the inner wall of the cylinder directly affect the service performance of
industrial equipment. Traditional manual spraying has problems such as low efficiency, large quality fluctuations, and environmental
pollution. This article designs an intelligent cylinder inner wall automatic spraying equipment, which integrates modular cantilever
structure, bidirectional rotating spraying device, and high-precision motion control system. The entire spraying process is automated
through PLC and servo drive technology. The equipment adopts a dynamic counterweight system and a hydraulic lifting platform,
suitable for cylinder bodies with diameters of 0.5~3m and lengths of 2~10m. The spraying path supports spiral, Z-shaped and other
modes. Experiments have shown that the standard deviation of coating thickness has been reduced from + 25 p m for manual spraying
to = 16 p m, resulting in a 66.2% increase in work efficiency, a 18.6% decrease in energy consumption, and a 40% reduction in VOC
emissions. This device is designed with enclosed spraying and exhaust gas recovery, which meets green manufacturing standards and
can be widely used in fields such as petroleum pipelines and chemical storage tanks, providing an efficient solution for industrial
coating automation.

Keywords: spray coating on the inner wall of the cylinder; intelligent design; automated control; modular structure; environmentally
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