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Design of motion system for intelligent inspection robot of large—scale components in service
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Abstract: Aiming at the problems existing in the in-service inspection of large storage tanks and other components in the
petroleum and chemical industries—such as high safety risks in traditional manual inspection, poor adaptability to complex
curved surfaces, and difficulty in balancing mobility and adsorption stability of existing intelligent inspection equipment—this
paper focuses on the design of the core motion system of intelligent inspection robots and develops a magnetically adsorbed
wall-climbing motion chassis. Adopting an integrated design concept of "permanent magnetic adsorption, lightweight body,
and high-precision positioning", the chassis achieves core motion performance of strong adsorption, high mobility, and curved
surface self-adaptation through refined optimization of magnetic circuit layout, mechanical structure, positioning algorithm,
and endurance configuration. It can stably adapt to the complex operating environments of large components such as storage
tanks and wind turbine towers, provide reliable mobile support for multi-modal detection units, and ensure the safety and
efficiency of inspection operations at the design level.

Keywords: In-service large-scale components; Intelligent inspection robot; Motion system; Chassis design; Magnetic
adsorption
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	在役大型构件智能检测机器人运动系统设计

