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Design of an Integrated Pipeline Cleaning Robot with *'Cleaning-Scraping-Brushing™ Function

ZHAO Yiming
Wuhu Ceprei Information Industry Technology Research Institute Co., Ltd., Wuhu, Anhui, 241000, China

Abstract: Blockage is a common problem in pipeline systems, and existing pipeline cleaning robots have the problems of single
function and poor adaptability, making it difficult to cope with complex working conditions. The article proposes an intelligent
pipeline cleaning robot that integrates functions of communication, scraping, and brushing. The system adopts a multi degree of
freedom serpentine segmented mechanism and a walking mechanism that autonomously adheres to the pipe wall, which can adapt to
different pipe diameters and flexibly pass through bent pipes. The head is equipped with an integrated spray and hook shaped claw
device, which can effectively remove blockages; Variable diameter scraper and soft bristle brush achieve secondary cleaning. The
simulation results show that the robot has fast cleaning efficiency and strong adaptability, with a simple structure and multifunctional
integration, significantly reducing manufacturing costs, improving pipeline cleaning and maintenance efficiency, and providing an
efficient and safe solution for household bathroom pipeline cleaning.
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