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Elastohydrodynamic Lubrication Analysis on the Cam-Roller for a
Marine Diesel Engine with Consideration of Roller Profiling
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Abstract

147

A numerical procedure to analyze 3-dimensional elastohydrodynamic lubrication was applied on

the cam-roller contact of the valve mechanism for a marine diesel engine. Both the pressure

distribution and the film thickness between the cam and roller follower were calculated for each

time step of the whole cycle. The pressure spike is shown at the outlet of the roller edge and it is

getting higher as the external load is increased. An effective profiling method for the roller edge

wag suggested using the results of elastohydrodynamic lubrication analysis and the peak pressure

was removed completely with the new profiling.

1 2AMH K :dimensionless entraining velocity
parameter
¢ :reference length in the film thickness P :dimensionless pressure
direction [m] p : pressure [N/m?]
E :the equivalent Young' s modulus R : base circle radius of the cam [m]
[N/m?] R..m : radius of curvature of the cam [m]
fi; : discrete Reynolds equation at node (i,;) T  :dimensionless time
H : dimensionless film thickness AT :dimensionless time step
k  : film thickness [m] ¢ : time [s]
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[/ :dimensionless velocity parameter

it : mean surface velocity in x direction
[m/s]
=(u1+u2)2

u; :velocity of the roller in x direction
[m/s]

us : velocity of the cam in x direction [m/s]

V :dimensionless normal velocity
parameter

v velocity of the roller in ¥ direction
tm/s]

vz : velocity of the cam in y direction [m/s]
it external loads [N]

X, Y : dimensionless Cartesian coordinates
A X :dimensionless grid size in x direction
AY :dimensionless grid size in y direction
x,y : Cartesian coordinates

xi; : inlet boundary in x direction

Xou : outlet boundary in x direction

ye : lower boundary in y direction

ys : upper boundary in y direction

: dimensionless viscosity-pressure index
: viseosity [Ns/m?]

: viscosity at p=0 [Ns/m?]

: dimensionless absolute viscosity

: density [Ns*m?*]

: density at p=0 [Ns¥m‘]

: dimensionless density

E ™D O BIIN

: angular velocity of the cam [rad/s]
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