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Method for Identifying Dynamic Coefficients of Sliding Bearing
Based on Different Frequency Disturbance and CFD Technology
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Abstract: CFD technology has been widely used in numerical simulation of sliding bearing, but there are
still two problems. Compared with the traditional method of obtaining fluid pressure field and oil film force by solv-
ing Reynolds equation, it is important how to identify the dynamic coefficients by CFD simulation results and how
much error the CFD method has. To solve those problems, considering the inertial force, stiffness, damping
cross—section and other factors, a dynamic coefficients identification method is proposed based on the same am-
plitude and different frequency displacement excitation technology. The method can be used to identify the dy-
namic coefficients of the oil film at one time for squeeze film damper, tilting pad bearing, fixed tile bearing, etc.
The accuracy of the method is verified by the comparison of the sliding bearing example and the theoretical solu-
tion of stiffness and damping with the short bearing model.
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Fig. 1 Schematic diagram of the circular sliding bearing
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Table 1 Bearing parameters

Parameter Value
Bearing radial clearance ¢/mm 0.04
Bearing radius R/mm 20
Bearing length L/mm 4
Dynamic viscosity of oil u/(Pa-s) 0.0125
Journal speed w/(rad/s) 1000
Eccentricity ratio & 0.5
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Table 2 Two-phase physical parameters

Parameter Value
Liquid lubricating oil density p,/(kg/m?) 876
Dynamic viscosity u,/(Pa+s) 0.0125
Gaseous lubricating oil density p,/(kg/m*) 1.3
Dynamic viscosity u,/(Pa+s) 1.0x1073
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Table 3 Grid-independent verification

Total number of Oil film thickness 0il film maximum

grids direction layer pressure/kPa
4.2x10° 8 219.2
4.7x10° 9 221.1
5.2x10° 10 222.4
5.7%x10° 11 223.4
(a) Bearing overall grid
\

(b) Oil tank grid
Fig.2 Model grid generation

(c)Radial direction grid
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Fig. 3 Pressure contour of bearing surface
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Fig.5 x and y direction oil film force in time domain
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Table 4 Dynamic coefficients results in original coordinate

system

Dynamic coefficients Calculation results

K, /(N/m) 4.06x10°
K, /(N/m) 1.309x10°
K, /(N/m) -7.08x10°
K, /(N/m) 5.5725x10°
C./(N+s/m) 397
C,/(N-s/m) -377.4
€ /(N+s/m) -191.4
C,/(N+s/m) 1078.3
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Table 5 Dynamic coefficients results in new coordinate

system

Dynamic coefficients Calculation results

K _/(N/m) 5.5725%10°
K, /(N/m) 7.08%x10°
K, /(N/m) -1.309x10°
K, /(N/m) 4.06x10°
C./(N+-s/m) 1078.3
C,/(N-s/m) 191.4
C,/(N-s/m) 377.4
C,/(N-s/m) 397.0
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Table 6 Dynamic coefficients of short bearing model

Dynamic coefficients Calculation results

K_/(N/m) 5.5535%10°
K, /(N/m) 7.46x10°
K, /(N/m) ~1.61x10°
K, /(N/m) 4.148x10°
C,/(N-s/m) 1242
C,/(N-s/m) 422
C,/(N-s/m) 422
C,/(N-s/m) 574

Table 7 Error results

Stiffness coefficients K., K, K, K,
Error result/% 0.34 5.10 18.60 2.10
Damping coefficients C. C. (O C,
Error result/% 13.2 54.6 10.6 30.8
4 & &
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