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Influence of shot peening on tensile properties

of DD6 single crystal superalloy
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Abstract: The influence of cast steel shot-peening on the tensile properties of the second generation
single crystal superalloy DD6 under 500, 600,650C was investigated by SEM, X-ray and TEM. The
results show that the shot-peening has no influence on the tensile strength of DD6 alloy at 500, 600,
650°C, and the yield strength is slightly increased, while the elongation and the shrinkage of cross
section are remarkably decreased. The shot-peening DD6 alloy is ruptured after the flow stress rising
to the highest point, and the cross section of fracture samples presents circle shape. The stress-strain

curves of non-shot-peening DD6 alloy exhibit double stages feature, and the cross section of fracture

samples presents ellipse shape.
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Table 1

Tensile properties of shot-peening and non-shot-peening DD6 alloy

Shot-peening

Non-shot-peening

Temperature/ C

o,/ MPa opo. 2/ MPa 85/ Y% on/MPa opo. 2/ MPa 85/ % /%
500 1026 975 2.6 1022 951 12.7 16.2
600 1006 928 2.9 1003 917 16.1 16. 8
650 1087 989 1.9 1088 964 15.0 19.6
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Fig.1 Tensile stress-strain curves of shot-peening and non-shot-peening DD6 alloy (a)500°C ;(b)600°C ;(c)650C
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Fig. 2 Tensile fractographs of DD6 alloy under 650C
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Fig. 3 Cross section of sample after tensile rupture
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Lattice rotation of DD6 alloy during tensile deform at 500, 600, 650 C

(a)shot-peening sample; (b) non-shot-peening sample
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Fig. 6 Microstructures of DD6 alloy after tensile rupture

(a)center of shot-peening sample; (b) center of non-shot-peening sample;

() + (d)edge of shot-peening sample; (e) , () edge of non-shot-peening sample
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Fig. 7 TEM microstructure of shot-peening and non-shot-peening DD6 alloy tensile at 650 C

(a) shot-peening sample; (b) non-shot-peening sample
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