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Abstract

The flash temperature of the cam-roller contacting surface for a marine diesel engine was analysed
numerically. The elastohydrodynamic lubrication pressure and film thickness were adopted to get
more accurate frictional coefficient, heat flux and temperature distribution. The maximum flash
temperature was increased with both the increasing slip ratio of the contacting surfaces and
increasing external load. This study tells that the temperature analysis is an indispensable procedure

in designing elastohydrodynamic lubrication contacts on which the slip occurs.

7l 3 M9 g5 : heat flux transferred to surface 2 [W/m?]
r. : the real contact area ratio
¢ : specific heat of solid [J/kgK] s, : slip ratio
F : traction force [N] T': temperature [K]
k : thermal conductivity [W/mK] ’-Cf_ maximum flash temperature [K]
1, : half contact width [m] AT : dimensionless flash temperature
t : time [s]

P : surface pressure [Pa]
V : velocity [m/s]

Vs : sliding velocity [m/s]
W : external normal load [N]

P, : maximum surface pressure [Pal
D, . asperity contact pressure [Pa]

py, - fluid pressure [Pa]
q : heat flux [W/m?] x : Cartesian coordinate in moving direction

g : heat flux transferred to surface 1 [W/m?] y : Cartesian coordinate in transverse direction
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z : Cartesian coordinate in film thickness or
depth direction from surface of a body

o : thermal diffusivity of solid =k/pc [m¥s]

T, % : heat partition factors

7, : viscosity of the lubricant [Ns/m?]

u : frictional coefficient

Y, : frictional coefficient for shearing lubricant

U, : frictional coefficient for shearing asperity
contact

&, n : Cartesian coordinates for the heat

source on the surface
p : density of solid [kg/m?]

7: time [s]
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Fig. 2 External load & mean surface velocity

pressure [MPa]

Fig. 3 3-Dimensional pressure on the contacting
surface, W=3400N
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Table 1 Material and lubricant properties

Thermal conductivity of solid 54 W/mK
Density of solid 7833 kg/m3
Specific heat of solid 465 J/kgK

Elastic modulus of solid 2.0x 10" Pa

Poission's ratio 0.3
Viscosity of lubricant 0.07 Ns/m2
Specific heat of lubricant 2000 J/kgK
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