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Effects of Fatigue Load on Residual Stress and Microstructure of 17CrNiMo6
Shot Peening Strengthened Layer

SUN Han-xiao, ZHU You-li, HOU Shuai, WANG Yan-li, WANG Wei

(Faculty of Maintenance and Remanufacture Engineering, Academy of Armored Forces Engineering, Beijing 100072)

Abstract: High-strength carburized steel 17CrNiMo6 is often strengthened by shot peening to enhance its fatigue resistance.
However, the effects of shot peening can be diminished by fatigue load which can change the residual stress and
microstructure of the shot peening strengthened layer. The variations in the residual stress, the full width at half maximum
(FWHM) and the retained austenite were investigated by XRD under the fatigue load, and the variations in the surface
roughness, hardness and microstructure before and after the shot peening were also studied. Results show that 50% of stress
relaxation occurs in the shot peening strengthened layer and 33% in the re-shot peening strengthened layer during the first 100
cycles. Then the residual stress stays stable in the following circles. The FWHM declines by 5% and 7% with the increase of
load cycles, but the content of the residual austenite changes slightly. While the shot peening enhances the surface compressive
residual stress, refines the grain size and increases the fatigue life by 11%, the re-shot peening can further enhance the surface
compressive residual stress, refine the grain size, reduce the surface roughness, and increase the fatigue life by 23%. Therefore,
it is appropriate to use the residual stress after relaxation as a parameter to evaluate the effects of shot peening and to forecast
the fatigue life of the parts strengthened by shot peening.
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Table 1 Chemical component of 17CrNiMo6 (w/%)

Element C Si Mn P

Content  0.15-0.20 <0.40 0.40-0.60 <0.035
Element S Cr Mo Ni
Content <0.035 1.50-1.80 0.25-0.35 1.40-1.70
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Fig. 1 Schematic diagram of 17CrNiMo6 fatigue specimen
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