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A design of automatic spraying equipment for insulation glaze layer of metal
oxide varistors based on deep learning

Xu Kaigiang', Xiang Zhong’

( 1. Faculty of Mechanical Engineering and Automation, Zhejiang Sci-Tech University, Jinhua 321000, Zhejiang China;
2. Zhejiang Sci-Tech University Pingyang Research Institute Company, Wenzhou 325400, Zhejiang China )

Abstract: To address low efficiency, high labor cost and unstable quality in the traditional insulating glaze spraying process of resistor
chips, an automatic spraying device integrated with visual feeding, cyclic heating, automatic glaze spraying, blanking and tray arranging
functions is developed via in-depth process investigation. A universal visual positioning system is designed to locate randomly placed resistor
chips; chain transmission drives the material platform to switch workpieces across four stations, and preheating combined with rotary motion
achieves uniform coating and adhesion of insulating glaze on the side surfaces of resistor chips. Collaborative movement of cylinders and
servo modules completes workpiece transportation and tray arrangement. SolidWorks is employed for overall mechanical structure design as
well as calculation and model selection of driving components, and an automatic control system together with HMI is constructed to
implement autonomous operation, human-machine interaction and equipment status monitoring. A physical prototype is fabricated and put
into practical production, and comparative tests on production efficiency and product qualification rate between the proposed device and
manual operation are conducted under identical duration and product specifications. Experimental results indicate that the proposed
equipment reduces labor input by 80%, increases the qualification rate to 95% and improves production efficiency by 73% with stable
operation. It satisfies the design objectives of efficiency improvement, cost reduction and quality promotion, and fulfills enterprises’
demands for automation transformation.
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Fig. 1 Spraying process of resistor chips
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Fig.2  Schematic of resistor chip spraying
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Fig.3 Schematic diagram of insulating glaze spraying process
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Fig. 6 Working principle of automatic resistor chip insulating glaze spraying equipment
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Fig.7 Feeding suction mechanism
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Fig. 10  Control system architecture diagram
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