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Abstract

To address the lack of effective protective limit mechanisms in existing automated guided vehicles (AGVs) for pallet handling in
warehousing and logistics, which often causes material boxes to wobble, shift, or even drop during transit, this study proposes a
gravity-sensing adaptive protection system for warehouse logistics robots. The robot consists of a mobile chassis, pallets, placement
racks, and elastic components. By utilizing the material boxes ‘own weight to trigger the placement plate’s downward movement,
the system automatically raises the barrier plate to form a protective enclosure, thereby securing the material boxes from lateral
movement. The paper details the robot’s overall structural design, specific parameters of each functional module, and their operational
principles. This design provides a novel technical solution for optimizing protective limit mechanisms in warehousing logistics
equipment, demonstrating significant practical value.
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