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Abstract: Aiming at the pitch circle position of a spur gear in an aeroengine, considering the thermal effect
of elastohydrodynamic lubrication, the effects of velocity parameters (), load parameters (w) and material pa-
rameters (g) on isothermal solution and thermal solution were studied. Three empirical formulas widely used to
calculate the minimum oil film thickness under isothermal conditions are compared and analyzed. It is found that
the error between the isothermal solution and thermal of elastohydrodynamic lubrication calculated by the formula
of [py6un and Dowson is large within the working conditions studied in this paper. Yang’s formula has a small er-
ror in isothermal solution and thermal solution under low velocity or moderate load parameters, which can be di-
rectly used to predict the minimum oil film thickness of line contact in some working conditions. All three iso-
therm empirical formulas overestimate the effect of load parameters. The relative error of 10% is taken as the

boundary between the quantized isothermal solution and thermal solution, and the reference range of each dimen-
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sionless parameter is given. If one of the following conditions is met, the influence of thermal effects in elastohy-

drodynamic lubrication cannot be ignored, and the isothermal solution is no longer applicable: (1) u>107%;

(2) w<5%57"% and u >5x107"; (3) w >3x107*.
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Fig. 3 Experimental and numerical results

Table 2 Experimental parameters of cylindrical roller and

lubricating oil*"

Parameter Value
Radius of roller R /mm 4.1
Length of roller //mm 137
Comprehensive E'/GPa 1.20

Lubricant viscosity n,/(Pa-s) 0.5708
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Table 8 Relative error between isothermal and thermal

solution in Fig. 5(a) (%)
Condition Yang Dowson Tpy6un
1 6.9 12.6 25.8
2 1.3 8.4 24.1
3 -0.7 8.3 26.2
4 -2.1 7.6 27.1
5 3.4 14.3 36.1
6 15.2 28.3 54.3

Table 9 Relative error between isothermal and thermal

solution in Fig. 5(b) (%)
Condition Yang Dowson I'py6un
1 18.6 20.8 37.8
2 9.0 13.0 32.1
3 5.2 10.6 31.7
4 5.0 11.4 34.4
5 9.0 16.3 41.7
6 18.3 27.1 56.2
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Table 10 Relative error between isothermal and thermal

solution in Fig. 6 (%)
Condition Yang Dowson I'pybun
1 0.2 2.8 8.8
2 7.0 9.7 16.0
3 7.2 10.5 234
4 8.5 11.9 27.8
5 6.4 10.1 28.1
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