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The Influence of Surface Roughness on Thermohydrodynamic Analysis
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Abstract

An approach is developed for parametric investigation of the influence of the surface roughness on
thermohydrodynamic analysis with film conditions which systemically occur in journal bearings. A
parametric investigation is performed for predicting the bearing behaviors such as pressure and temperature
distributions in lubricating films between the stationary and moving surfaces determined by absorbed layers
and interfaces on the statistical method for rough surface with Gaussian distribution. The layers expressing the

effects of surface roughness are expressed as functions of the standard deviations (o) of each surface and
surface orientation (j) to explain the flow patterns between both rough surfaces. The coupled effect of surface
roughness and shear zone dependency on hydrodynamic pressure and temperature has been found by solving
the present model in non-contact mode and contact mode, respectively.
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Fig. 1 Surface profile and probability density function for
surface for showing number of points in the idealized model.
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Fig. 2 The computational domain of the multi-layered films in
the finite system.
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Table 1 Journal bearing data for [4-6]

Parameter Symbol _ Value Unit
Journal radius R 36 10° m
Bearing length L 10,21,42,72  10°m
Radial bearing clearance C 0.100 107 m
Eccentricity & 0.9

Inlet temperature T 40 °C
Lubricant viscosity u 0.0277 Pa-s
Lub. thermal conductivity K 0.13 W/m-K
Lubricant density P 860 kg/m’
Thermo-viscosity coeff. ¥ 0.0298 17°C
Specific heat cp 2000 J/kg-K
Shaft speed N 500~2000 pm
Young modulus E 2.1 10" Pa
Butk modulus B 1.517 10° N/m?
Thermal expansion a 0.019 m/m-K
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Fig. 4 Effect of surface roughness on the maximum pressure
with different L/D ratios, R=36 x 10> m, C=100 x 10 m,
£0.9, T=40 °C, N=1000 RPM

80 - — ;:
R Lo D013 |

c | o LD=029 |
g 651 v Li=0s8 |
o 601 . | LD=1.00
B 55 3 [ d
50 % |

45 { ¥ ¥ .

40 e e

1 10

h/a

Fig. 5 Effect of surface roughness on the maximum
temperature with different L/D ratios, R=36 x 107% m, C=100 x
10 m, £=0.9, T,=40 °C, N=1000 RPM
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