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Abstract: Shot-peening effects on the fatigue behavior of bearing steel were investigated under the high cyclic loading.
Hourglass shape specimens were made of bearing steel(JIS-SUJ2) for rotary bending fatigue tests. Two kinds of
treatments were performed : a heat treatment and a shot-peened surface treatment after the heat treatment. The fracture
surfaces of specimens were classified into two types of fracture mode : the surface fracture mode induced by a surface
defect and the internal fracture mode induced by a nonmetallic inclusion. Inclusion depth and shape affected
considerably the fatigue life. Shot-peening treatment improved much the fatigue life of the bearing steel under low and
high levels of cyclic loads. Probabilistic-stress-life (P-S-N) curves were suggested for the reliable fatigue life estimation
of the improved bearing steel.
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Fig. 2 Heat treatment cycle for bearing steel
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Table 1 Chemical composition of bearing steel material
SUJ2 (weight%)

C Si Mn P S Cr Cu Ni

0.99 0.25 0.30 0.013 0.005 1.45 0.10 0.06

Fig. 3 Rotary bending fatigue test machine
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Fig. 4 Residual stress distribution in the shot-peened
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Fig. 5 The S-N curves of bearing steel : (a) non-shot-
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Fig. 6 Schematic representation for the formation of the
fish-eye : (a) non-shot-peened specimen, (b) shot-
peened specimen’'®
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Table 2 Coefficients b and K of Eqn. 10 calculated to
obtain P-S-N curve in non-shot-peened bearing
steel specimen

aAel S W24

9 ) AE 1127

Table 4 Sum of squared error(SSE) values between
fatigue life results and P-S-N curve

Probability of failure NO:;Isllel:;t- Shot-peened
(Non-shot-peened b Log(K) peel specimen
. specimen
specimen)
P=50% -118.91
Sum of squared 14.86 478

P=10% 37.04 -117.45 error(SSE) value

P=1% -116.34

Table 3 Coefficients b and K of Eqn. 10 calculated to
obtain P-S-N curve in shot-peened bearing steel

specimen
Probability of failure
(Non-shot-peened b Log(K)
specimen)
P=50% -89.52
P=10% 27.03 -88.71
=1% -88.17
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Fig. 17 Probability-stress-life (P-S-N) curves : (a)
non-shot-peened specimen, (b) shot-peened
specimen
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