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Research on Buoyancy Regulation Technology Based on Weight Adjustment

Ma Wenyu', Liu Ligang', Wang Yujia’, Liu Xing®, Lin Tian’
(1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033,China;
2. College of Mechanical and Electrical Engineering,Harbin Engineering University, Harbin 150001, China)
Abstract: In view of the requirements that some underwater vehicles need to be equipped with buoyancy regulation system to accurately
regulate gravity and buoyancy for attitude regulation or reduce power consumption, the buoyancy regulation technology is studied in order to
regulate buoyancy with high precision. Two factors affecting the adjustment accuracy of the system are proposed: one is the accuracy of
quantitative charging and discharging, and the other is the deformation of the system under pressure. After analyzing the applicability of various
adjustment methods to improve the adjustment accuracy, taking the hydraulic pump—ballast tank as the research object, analyzing the influence
of various components in the system on the adjustment accuracy.Building the hydraulic circuits, develop a buoyancy control device,design a
Fuzzy—=PID controller to improve the response speed and anti—interference ability of the system and carry out onshore and underwater
experiments. The results show that the adjustment error of the system can be controlled within the given allowable error range and the average
error is controlled below 5%, verifying the feasibility of the studied technology. It provides a useful reference for the subsequent development of
high—precision buoyancy control system.
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