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Abstract

With the rapid development of intelligent manufacturing and logistics
automation, material sorting is shifting from manual experience-based operation to
automatic sensing and process-oriented control. Traditional manual sorting suffers
from high labor intensity, unstable efficiency, and poor traceability. To address these
issues, this thesis presents a PLC-based conveying and sorting system for mixed
plastic and metal materials. The system is built around Mitsubishi FX3U PLC,
integrating conveyor units, sensing units, pneumatic actuators, and HMI interface, and
realizes material detection, classification, actuator control, counting, mode switching,
and fault interlocking.

Following the technical route of requirement analysis, architecture design,
hardware implementation, software programming, HMI configuration, and system
validation, this work develops a complete engineering scheme. Experimental results
show that the system can stably sort black plastic, blue plastic, white plastic, and
metal materials with reliable operation and good maintainability, indicating its
applicability in both educational training and small-to-medium industrial scenarios.

Key Words: PLC, Material Sorting, Conveyor Control, FX3U, HMI, Automation
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