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One-axis Tensile Property of Shot-peened DD6 Single Crystal Superalloy
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Abstract: To research the influence of shot peening on the mechanical property of the single crystal superalloy at the medium
temperature, ceramic shot was employed to peen the DD6 single crystal superalloy (SX) to investigate one-axis tensile
properties at 600, 650 and 850°C, compared with that of the as-received alloy. Surface integrity of shot-peened SX was
characterized using micro-hardness test and TEM, and tensile fractures were observed by SEM. Results show that shot peening
has no obvious effect on the tensile strength, yield strength and tensile plasticity at 850 °C. However, tensile plasticity at 600
and 650°C significantly declines after peening. At 650°C, the average elongation and cross-section shrinkage rate after peening
fall from 16.1% and 20.1% to 3.8% and 6.9%, respectively, while the two properties at 600°C, go down from 10.5% and
18.4% to 2.8% and to 7.5%, respectively. {111} interlaced-line-type twins are formed by shot peening, which is close to the
tensile fracture surface, i.e, the glide plane at 600°C and 650°C. During the tensile process, the twins further make surface
metal deformation difficult and also restrict the slippage of the inner metal, which express the phenomena of the 600°C and
650°C tensile plastic of peened SX descending. During the process of 850 °C tension, not only octahedron glide but hexahedron
glide occurres. Furthermore, there is no coincidence between shot peening twin plane and main glide surface in tension.
Therefore, shot peening does not affect the tensile plasticity of SX at 850°C.
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Table 1 Tensile properties of DD6 single crystalsuperalloy (SX)

of as-received (AR) and shot peening (SP) statues at 600, 650 and
850 C

Sample 7/C  No. Rm/MPa ReH/MPa A/% Z/%

1 1003 960 10.8 13.5
AR 600 2 925 892 133 26.0
3 1075 989 7.5 15.7
4 971 930 3.0 7.8
SP 600 5 948 882 39 7.8
6 1081 994 1.5 7.1
7 915 880 22.6 27.1
AR 650 8 1062 967 11.3 16.8
9 1030 943 14.5 16.5
10 1023 944 3.6 6.3
SP 650 11 955 889 4.6 5.1
12 1096 984 33 9.4
13 1074 972 32.0 28.4
AR 850
14 1050 912 29.8 28.4
15 1096 969 30.8 27.8
SP 850
16 1062 1015 22.8 24.7
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