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Effects of Medium Temperature Aging on Microstructure and Fatigue
Property of Shot Peened Single Crystal Superalloy
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Abstract: There is a medium temperature aging process after shot peening of single crystal superalloy parts, which may have an
impact on the surface structure and performance of shot peening. The effects of a medium-temperature aging on the microstructure of
DD?5 single crystal superalloy are investigated by scanning electron microscopy and cross-sectional hardness gradient, and the rotating
bending fatigue properties are compared with the original, shot peened and shot peened+medium-temperature aging. The results show
that the cubic structure of the DD5 single crystal superalloy severely deformed by shot peening, while the deformed structure
recovered to a certain extent by the medium-temperature aging. However, the characteristics of the shot peening deformed structure
still retains, making the original shot peening hardened layer depth reduce from 270 pm to 180 um and the surface hardness increased
slightly by 3.9%. After shot peening+medium-temperature aging, the estimated fatigue life of 500 MPa / 650 ‘C median fatigue life of
grinded DDS5 single crystal notched specimen is increased by 8.29 times, and the shortest life (3.58 X 10° cycles) is higher than the
longest life of the original specimen (2.84x10° cycles), indicating that the strengthening is still achieved, but the fatigue life
dispersion is increased. Moreover, the fatigue limit of the sample after shot peening+medium temperature aging is increased by 11.2%
compared with grinding.
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Tatle 1 Rotating-bending fatigue lives of grinding, shot peening and aging after shot peening under 650 ‘C /500 MPa

No. Statue Fatigue life / 10° Logarithmic fatigue life Medialr;fgatigue M:s(i:fr?aﬁ:]gf%isfe Gain (?:\a/ri];jt?;?\
AR-1 2.84 5.45
AR-2 1.24 5.09
AR-3 Grinding 1.38 5.14 5.23 1.69 - 0.15
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