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Table 1 Sliding beam structure force diagram
R/m B/m n,nmp oml(rmin)  tana  Cym Py/Pa u/(Pass) E/Pa v t/m Ny o/Pa g
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n;7—Number of circumferential sliding beam; 7,—Number of axial sliding beam
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Table 2 Experimental result
Torque
Torque Torque Torque Torque
average
Load/N  datal/ data2/ data3/ variance/
value/ 5
(N-mm) ( N-mm ) ( N-mm (10*N*-mm" )
( N-mm )
0.38 0.070 0.120 0.140 0.110 8.67
1.36 0.110 0.150 0.142 0.134 2.99
2.34 0.133 0.160 0.145 0.146 1.22
332 0.178 0.162 0.155 0.165 0.93
4.30 0.200 0.166 0.210 0.192 3.55
5.28 0.198 0.234 0.201 0.211 2.66
6.26 0.220 0.261 0.239 0.240 2.81
7.24 0.283 0.252 0.278 0.271 1.85
8.22 0.289 0.295 0.301 0.295 0.24
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Mechanical Performance and Fatigue Life Calculation Method of
Sliding Beam Air Foil Bearing

GU Chenyun!, WU Yang!, HAN Yixuan!, FENG Weijun?, AN Qi!
(1. School of Mechanical and Power Engineering, East China University of Science and Technology, Shanghai 200237,
China; 2. Suzhou Changheng Precision Metal Die Casting Co. Ltd, Changshu 215534, Jiangsu, China)

Abstract: Taking sliding beam air foil bearing as the research object, the mechanical model of the connecting part
between the flat foil and the bottom foil sliding beam was established by using of the finite element method. The
mechanical analysis of the sliding beam structure was conducted on the basis of the principle of virtual work. At the
same time, a calculation model for foil deformation was established. The isothermal Reynolds equation was solved by
using of the finite difference method, and a fluid structure coupling calculation model was constructed with the foil
deformation calculation model. The calculation of the gas film pressure distribution of the bearing was carried out. And
then a method for calculating the maximum stress of the sliding beam was established, and the fatigue life of the sliding
beam and bearing was calculated based on linear fatigue damage theory. A new fatigue life calculation method for the
sliding beam type air foil bearing was established. Based on a specific example, numerical calculations were conducted
to study the fatigue life of bearings. It is shown that the maximum stress of the sliding beam is 106 MPa. With
increasing foil thickness, sliding beam slope, bearing clearance, sliding beam row number, and decreasing sliding beam
row number, the fatigue life of sliding beam foil bearings will increase. When the bearing clearance is 97 um, the
bearing life is about 9 a.

Key words: sliding beam air foil bearing; mechanical analysis; fatigue life; computing method; coupling model
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