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Abstract

This paper presents the result of transient thermoelastohydrodynamic lubrication of two cylinders
in line contact with Newtonian lubricant. The simultaneous systems of time-dependent modified Reynolds
equation, elasticity equation and energy equation with initial conditions were solved numerically using
Newton-Rapson method with full approximation technique. Film pressure, film temperature and film
thickness profiles were determined in the contact region at transient load and compared with isothermal
condition. The results show contact area, film pressure, film temperature and friction coefficient increase
but film thickness decreases when transient load increased. In other words, film pressure, film
temperature and friction coefficient decrease but film thickness increases when transient load decreased.

Keywords: Thermoelastohydrodynamic Lubrication, Modified Reynolds Equation, Newtonian Lubricant
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h

ho

Hy

ko

Semi-width of Hertzian contact under

load, w'y, m,
Transient dimensionless curvature sum,

Transient dimensionless entrainment

velocity,
Transient dimensionless load,

Modulus of elasticity of roller No. 1 and

roller No.2, Pa

Effective modulus of elasticity, Pa
Friction coefficient

Lubricant film thickness, m

Central film thickness, m

Dimensionless film thickness
Dimensionless central film thickness
Constant in Reynolds equation

Thermal conductivity of lubricant, W/m-K

Thermal conductivity of lubricant at

ambient pressure, W/m-K
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KTl
KT2

KT3

Py

T1/2

T01/02

Rx

Ry

LN

T2

?.61/2

Dimensionless Thermal conductivity of

lubricant

Constant in Energy equation
Constant in Energy equation
Constant in Energy equation
Film pressure, pa
Dimensionless film pressure
Maximum Hertzian pressure, pa

Radius of Roller No. 1 and Roller No.2,

m

Reference radius of roller No. 1 and

roller No.2 , m

Curvature sum, m
Reference curvature sum, m
Time, s

Dimensionless time

Film temperature, K

Surface temperature of roller no.1 and

roller no.2, K
Lubricant film velocity, m/s

Surface velocity of roller no.1 and roller

no.2, m/s

Average surface velocity, m/s
Reference surface velocity, m/s
Dimensionless film velocity
Transient load, N/m

Reference load, N/m
Coordinate, m

Dimensionless coordinate
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- Dimensionless coordinate
7 Dimensionless coordinate
7z Viscosity-Pressure index
0 Dimensionless film temperature
Dimensionless surface temperature of
0 roller no. 1
Dimensionless surface temperature of
0 roller no. 2
m Equivalent film viscosity, Pa-s
i Dimensionless equivalent film viscosity
o Inlet film viscosity, Pa-s
p Density of lubricant, kg/m3
o0 Inlet density of lubricant, kg/m3
p Dimensionless density of lubricant
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