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Abstract: With the rapid development of high speed turbine machinery, the application of aerodynamic
bearings has been advancing with the times. The comparison of bearing characteristics between the rigid surface
aerodynamic bearings and the bump foil aerodynamic bearings is not sufficient, so the static and dynamic charac-
teristic of the two bearings are systematically compared to summarize their advantages , disadvantages and applied
environment. Based on the central difference method, the compressible Reynolds equation was discretized,
which was coupled with the two different gas film thickness equations respectively to obtain the static characteris-

tics. Based on the static characteristics of bearings, the small disturbance method was used to acquire the dynam-
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ic characteristic parameters of them. The static and dynamic characteristics of the two kinds of aerodynamic bear-

ings were compared. It is found that the bearing capacity of rigid surface aerodynamic bearings is better than that

of bump foil aerodynamic bearings, while the attitude angle affecting the bearing stability is not as good as that of

the latter. The dynamic characteristic parameters of the rigid surface aerodynamic bearing are better than those of

the other under the conditions of large eccentricity and high speed, but the wear is more serious in the start and

stop process without the protection of the bump foil.

Key words: Bump foil; Aerodynamic bearing; Rigid surface bearing; Static characteristic; Dynamic

characteristic
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Fig. 1 Schematic diagram of rigid surface aerodynamic

bearing

Table 1 Basic parameters of aerodynamic bearing

Parameter Value
Rotor radius/mm 10.95
Bearing width/mm 25
Radius gap/mm 0.03
Gas dynamic viscosity/(Pa+s) 1.932x107°

Ambient pressure/Pa 1.01325%10°

Bump foil— — Bearing sleeve

Top foil — — Journal

Fig.2 Schematic diagram of bump foil aerodynamic

bearing

Table 2 Specific parameters of the foil structure

Parameter Value
Flat foil thickness/mm 0.1
Bump foil thickness/mm 0.1
Bump foil unit length/mm 3.285
Bump foil half~wavelength/mm 1.6425
Bump foil elasticity modulus/GPa 210
Bump foil Poisson ratio 0.3

22 SEBEEE
A0 3 FE Reynolds J5 i {ROR ik , 7 22 56 0 A

JEBET7 R AT 73 AT o 5 BB B SR G b 45 R 4 S B v
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Fig. 6 Gas film pressure distribution of rigid surface

aerodynamic bearing at different rotating speed
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