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Abstract: In order to reveal the influence mechanism of foil contact friction on the multi-leaf bump aerody-
namic foil bearing performance, a deformation simulation model is established under the contact constraint of
multi top foils and bump foils, and the analysis of the fluid—structure interaction is established by combining with
the Reynolds equation of compressible gas. The influence of the nonlinear variation of foil stiffness caused by con-
tact friction on the static characteristics of the bearing under different bearing numbers is numerically analyzed.
The results show that the foil stiffness increases nonlinearly with the foil deformation and presents the characteris-

tic of circumferential non—uniformity. With the increase of the deformation of foil, the influence of contact friction
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on the foil stiffness is more significant. With the friction coefficient increases (n = 0~0.5), the bearing capacity

increases first and then decreases when the bearing numbers is small, the bearing capacity increases monotonical-

ly when the bearing numbers is large, the higher the bearing numbers, the more significant the growth rate. The

attitude angle increases with the increase of friction coefficient, and the larger the bearing numbers, the more sig-

nificant the influence of friction coefficient on the attitude angle.

Key words: Mulit—leaf bump bearing; Contact friction; Fluid—structure interaction; Nonlinear stiffness;

Static characteristic
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Table 1 Parameters of multi-leaf bump foil aerodynamic

bearing
Parameter Value
Radius of journal R/mm 11.32
Radius of bearing sleeve R /mm 11.5
Radius of flat foil R /mm 11.5
Tangent radius of flat foil R /mm 11.35
Length of bearing //mm 25
Thickness of bump foil ¢, /mm 0.13
Thickness of top foil #/mm 0.1
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(b) Radial deformation nephogram of foil assembly

Fig. 8 Foil slip of multi-leaf bump foil aerodynamic bearing
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Table 2 Working condition of multi-leaf bump foil bearing

Parameter Value
Environmental pressure p, /Pa 1.013x10°
Gas dynamic viscosity u/(Pa-s) 1.846x107°
Rotor speed N,/ (r/min) 8x10*~1.6x10°
Eccentricity ratio & 0.5
Friction coefficient n 0~0.5
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