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Improved Design and Engineering Validation of a PLC-Controlled Material Sorting Platform
for Experimental Teaching

Wu Jingchun, Wang Wuguang, Chen Huazheng

Wuxi City College of Vocational Technology, China Jiangsu Wuxi 214000

Abstract: Currently, PLC-based material sorting control experimental devices in universities commonly suffer from
problems such as single sensor configuration, fixed control modes, weak human—machine interaction, and a lack of modularity
in program structure, making it difficult to meet the requirements for cultivating engineering practical abilities. To address
these issues, this paper designs an improved material sorting control experimental platform with a Siemens S7-1200 PLC as
the core controller. The platform adopts a four-layer architecture of "sensor detection — logic decision — pneumatic actuation —
human—machine monitoring" to realize automatic identification and classification of four types of materials. Through
PLCSIM and HMI co-simulation, five typical operating conditions are verified. The results demonstrate that the system
accurately completes the automatic sorting of all four material types, the cylinder actuation timing corresponds correctly to
the sensor signal logic, the automatic/manual mode switching interlock functions effectively. This improved solution achieves
multi-attribute material sorting using industrial standard components, significantly enhances the comprehensiveness and
engineering relevance of the experimental platform, and can serve as a reference for PLC practical teaching and the modular
design of control programs for small-scale automatic sorting systems.
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