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Study on the Near-Surface Fatigue Crack Initiation Life

under Spherical Contact
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Abstract - Using dislocation pileup theorv, the near surface crack initiation life
was calculated. The crack initiation life calculted in the previous study is not a
real life strictly and just for the cracking in substrate. In this study, two life
equations which can be applied for each near-surface and substrate were used for
a comparative study. The downward tendency of life at near surface and
substrate was similar and the crack initiation life at near-surface was much
shorter than the life in substrate. The improvement of the crack initiation life
equations which were proposed by W. Cheng was discussed.
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Fig. 1. Schematic diagram of an equivalent

contact geo- metry
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3.1. Dislocation Dipole Model
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Fig. 2. Vacancy-dislocation-dipole model of the
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Fig. 3. Variation of the Gibbs free-energy
change 4G with the number of loading cycles

3.2 Crack initiation in the substrate
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3.3 Near surface crack initiation

Fig. 4 Near Surface pileup along two lavers.
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a;  half size of slip band

B : half width of hertzian contact zone

. micro-crack size

p]



4G

i

Ty

: equivalent young’'s modulus

: Gibbs free~energy change

. irreversibility factor

: width of slip band(dislocation di-

pole)

. second invariant
. cycle number of loading
: number of cycles for crack initiation

. frictional stress of material
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dr :

D.
dr 1.

4 2

critical shearing stress amplitude
on the slip layer

dislocation stress on the layer 1

dislocation stress on the layer II

. elastic strain energy
: mechanical energy release upon

opening of crack

: surface energy
. friction coefficient



