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Pitting Life Experiments of Gear Material using a Damaged Area Analysis Method
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The object of this study is to investigate the definite method for pitting damaged surfaces. Pitting
is a sort of fatigue damages and it is made by a repetitive load. For a judgment befween
damages or not, sensing vibrations of test equipment is simple. However, it is not only difficult fo
observe a growth of pitting but also impossibie to detect the juncture of initial pitting. Therefore, a
method for the pitting damaged area measuring technique was effectively implemented by Two
Roller Machine. The change of surface damaged area was measured by an optical microscope in
regular time and calculated by the use of dark and bright ratio of test specimens’ pictures faken
by optical microscope. In conclusion, S - N Curves gained by Failure rate - Cycle graph was led
and the curves are able fo be chosen as occasion demands for a failure area percentage.
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R;, R, =Radius of sphere

R, = Equivalent radius

E,, E; = Modulus of elasticity

E.q = Bquivalent modulus of elasticity
f(x,y) = Distance between two bodies
p(x,y) = Contact pressure

e(x,y} = Gap between two bodies

F;; = Influence function by normal pressure
a, b = Half width of rectangular patch

u = Displacement
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Fig. 3 Contact geometry of an equivalent body
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Fig. 4 Stress distribution at 3GPa

Table 1 Test stress and load

STRESS | 3GPa | 2.5GPa | 2GPa | 1.557GPa

LOAD 5400N | 3070N | 1600N 700N
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Fig. 6 Contact widths of each test case
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Fig. 7 Pits growth photograph by optical microscope
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Fig. 8 Pitting failure at 2.5GPa
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Fig. 10 8-N Curve at 4% failure criterion
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Fig. 11 8-N Curve at 10% failure criterion
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