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Experimental Study on Floating Force and Its Steady Method for

Liquid Bearing Utilizing Traveling Waves

Li Yingjie'?, Zhou Ming', Shamoto Eiji’

(1. School of Mechatronics Engineering., Harbin Institute of Technology, Harbin, 150001, China;

2. Department of Mechanical Science and Engineering, Nagoya University, Nagoya, 464-8603, Japan)

Abstract: Liquid bearing utilizing traveling waves, which does not need external pressurized source while

still achieving load capacity of conventional hydrostatic bearings, is a novel hydrostatic bearing based on

peristaltic transport. Based on the innovative bearing principle, a prototype is developed. And its incli-

nation adjustment apparatus employing differential screw is developed in order to make the bearing com-

pletely float. Experimental results reveal that the prototype successfully generates a steady periodic

floating force with positive steady-state value. The feasibility of the bearing principle and its steady

method by actively controlling transient bearing clearance height is confirmed by experiments. Experi-

ments are also conducted to investigate the effect of driving parameters, such as driving voltage and fre-

quency, as well as bearing clearance height on the steady-state value of floating force.
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Fig. 1 Principle of gas bearing utilizing traveling waves
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Fig.2 Schematic of proposed bearing device
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Tab.1 Values of geometric parameters for proposed bearing

device
JLAaf R~ 28
R T L/ mm 43.5
MR L/ mm 13.0
WEXKE L,/mm 3.5
JEHL M % R R L, /mm 1.0
FE P& R R AR L./ mm 1.5
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Fig. 3 Test apparatus for load-carry capacity of pro-
posed bearing device based on differential

screw device
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Fig.4 Skematic diagram of driving apparatus for pro-

posed bearing device
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Fig. 5 Typical floating force of proposed liquid bearing

device
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Tab. 2 Recession of support plate of proposed bearing device
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Fig. 6 Dominant harmonics of floating force of pro-

posed liquid device
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Fig. 7 Effect of driving frequency on floating force at

different bearing clearance height
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Fig. 8 Effect of driving voltage on floating force at dif-

ferent bearing clearance height
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Fig. 9  Effect of bearing clearance height on floating

force at different driving frequencies
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Fig. 10  Effect of bearing clearance height on floating

force at different driving voltages
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Fig. 11 Typical floating force of proposed bearing de-

vice with offsetting voltage
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