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Fig. 1 Construction diagram of high-efficiency energy

dissipation viscoelastic damper
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Fig. 2 High-energy dissipation viscoelastic damper
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viscoelastic damper
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Fig. 7 Maximum interlayer displacement angle
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Accurate oil supply design and analysis of attitude control
flywheel bearing oil feeder

LIU Yu-hao, WU Hong-kai, ZHANG Yu-xiang, WU Cheng-wei”

(State Key Laboratory of Structural Analysis,Optimization and CAE Software for Industrial Equipment.

Department of Engineering Mechanics, Dalian University of Technology,Dalian 116024, China)

Abstract: An attitude-control flywheel bearing-rotor system is an important control component of flight
attitude of space vehicles, which imposes strict requirements for bearing lubrication accuracy and oil
supply reliability. Based on the reverse design principle of solid clearance seals, this paper designs a
miniature oil supplier that automatically adjusts the oil supply rate by centrifugal force, making full use
of the space between the two bearings,with simple structure and high reliability. The theoretical analysis
model of fluid-structure interaction of oil supply rate is established. Based on this model a semi-analytical
solution of the oil supply rate is obtained, and the influence of the geometric parameters of the
interference contact surface of the oil supplier on the oil supply rate is studied. It is found that the oil
supply rate and oil supply amount can be accurately controlled by optimizing the geometric size, surface
roughness and interference coordination pressure of the interference coordination gap,and the oil supply
rate is proportional to the cubic and circumferential length of the nominal gap of the interference contact
interface,and is inversely proportional to the viscosity of the lubricating oil and the axial width of the
contact surface. The oil supply rate is proportional to the square of the bearing speed,so that the bearing
can automatically get enough lubricating oil when running at high speed. This technology can be applied
to the precision attitude control flywheel system of spaceraft and the fuel supply design of various other

precision bearing rotor systems.

Key words: vehicles; bearings;oil feeder;attitude control flywheel
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Analysis of damping performance of the frame structure with
high-efficiency energy dissipation viscoelastic dampers

ZHANG Min*"?, SHU Lei-xing®
(1. School of Civil Engineering,Jiangxi Science and Technology Normal University, Nanchang 330038, China;
2. School of Civil Engineering and Architecture.East China Jiao Tong University, Nanchang 330038, China)

Abstract: A high-efficiency energy dissipation viscoelastic damper (HEVD) is proposed,and the seismic
performance of a frame structure with a HEVD is studied. Firstly, the construction of the viscoelastic
damper with high efficiency energy dissipation is presented, the formulas for calculating the damping
magnification factor under small, large and giant earthquakes are derived, and the variation law of the
magnification factor is analyzed. In addition,the equivalent damping ratio of the frame structure with the
HEVD is derived. The analysis shows that the difference of the time-history curve of the top

displacement of the frame structure before and after the damping equivalence is not more than 10%.

Key words: frame;damp;high-efficiency; damping; viscoelasticity ; equivalence ; magnification



