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Design and Application of Intelligent Spraying System for Small Parts Based
on Collaborative Robot

ZHOU Jun
(China State Shipbuilding Changjiang Technology Co., Ltd., Chongqing 404100, China)

Abstract: This study aims to address issues of poor coating uniformity, low paint utilization, and high VOC
emissions in small —part spraying processes. It proposes an intelligent spraying system design based on
collaborative robots. The system integrates a differential rotation mechanism, follow—up control of collaborative
robots, and electrostatic air—mix spraying technology. A dynamic synchronization model was established to
optimize trajectory accuracy, while a modular process parameter library was employed to accommodate
diverse workpieces. Experimental results demonstrate significant improvements in paint utilization, substantial
reductions in paint film thickness deviation and VOC emissions, and shortened per—piece cycle time. The
research indicates that this intelligent spraying system effectively enhances the efficiency and quality of
small —part coating, reduces production costs and environmental pollution, and provides an efficient, low—
consumption, and eco—friendly intelligent solution for the small —part coating field, demonstrating significant
industry promotion value.
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