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Abstract;: Different surface integrity conditions were induced on C250 ultra—high strength steel, by different
surface finishing methods, including circle grinding, single shot peening and double shot peening. The surface
topography, surface roughness and residual stress profile and rotating — bending fatigue S— N curves with
smooth specimens (stress concentration coefficiency, K,=1) and notch specimens (K,=1.7) at room temper-
ature were investigated. The results indicate that, compared with circle grinding., the fatigue limit of smooth
and notch specimens after single shot peening increases 15.4% and 18. 7% , respectively; the fatigue limit af-
ter double shot peening increases 26. 2% and 20. 1%, respectively, because of the optimization of surface in-
tegrity by peening. It means that double shot peening is more significant in extending the fatigue lives of C250
steel. However, the fatigue notch sensitivity of C250 steel after double shot peening is higher than that of sin-
gle shot peening, because surface smoothing and moving —outside of residual stress peak, using double shot
peening have more influence on the fatigue property of smooth specimens than that of notch specimens.
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Table 1  Surface treatment methods

Methods Parameters Values
Rev/(r « min™ ") 1 500

CG f./(mm 1) 0.05
o,/ mm 0. 30

Surface coverage/ % 150

SSp

Intensity/A 0.45

DSP Surface coverage/ % 150
(First) Intensity/A 0. 45

DSP Surface coverage/ % 150
(Second) Intensity/A 0. 10
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Fig. 2 Surface morphologies of the C250 steel treated

by three kinds of processing methods
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Fig. 3 Residual stress distribution of the C250 steel

treated by three kinds of processing methods
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Fig. 4 Effects of surface integrity on fatigue S—N curves

with different stress concentration
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Table 2 Effect of surface integrity on fatigue limits with

different stress concentration
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