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ABSTRACT

Ball reducer with waved grooves has many advantages over other reducers for
the high-reduction ratios, low noise and low energy loss, etc. The mechanism of
force transmission is very similar to that of cam and follower in automobile valve
train system especially in the contact geometry. In this study, we have investigated
the traces of contact between ball and outer race and the working behaviors with a
certain reduction ratio. In order to verify the contact behaviors between ball and
outer race, which determines the critical endurance life the contact velocity and load
are computed for a cycle. During some period of a cycle, the contact velocity
reverses its direction very suddenly, which causes undesirable endurance
performance of this machinery. From the computational investigation in this work,
we hope to predict similar contact damages in other machinery due to this kind of
contact behaviors, which is very common in many contact phenomena.
Key Words : elastohydrodynamic lubrication, elliptical contact, reverse sliding
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A matrix containing the discrete operator
a minor radius of elliptical Hertzian contact
b major radius of elliptical Hertzian contact
E’  reduced modulus of elasticity
h  grid mesh size, film thickness
k' dimensionless film thickness (AR,/a”)
k ellipticity ration
L  differential operator
p  pressure
pu Hertzian pressure
p" dimensionless film pressure (»/pu)
R Curvature of contact radius
t time
n  viscosity
X, ¥,z coordinates
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Figure 4 Traces of center of rolling ball
during 30 revolutions of input [m]
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Figure 5 Traces of center of rolling ball and
corresponding contacting point at the outer race
during one cycle of input [m]
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Figure 6 Velocities at the contact points
between ball and outer during one revolution of
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Figure 10  Fluid film pressure at point fmuv at
Figure 7
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Figure 11 Fluid film pressure at point fpuv at
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Figure 12 Fluid film pressure at point maxuv
at Figure 7
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Figure 13  Fluid film pressure at point smuv at
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