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Abstract; The stress rupture properties and the fracture character of thin wall speci-

mens of DD6 single crystal superalloy with [001] direction were investigated at 980 °C and

250 MPa. Result showed that stress rupture life of the thin wall specimens was less than that

of the standard sample, which exhibited thin wall effect obviously. There was a function re-

lationship between thickness and stress rupture life. The edge zone of the fracture surface of

thin wall specimens was oxidized seriously, while the inside zone was affected by microvoid

coalescence fracture. The fracture of thin wall specimen was indicated by coalescence of the

“surface oxidation-crack initiating-crack growth” and “inside creep damage”.

The extent of

surface oxidation was more serious, while the stress rupture life was shorter.
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single crystal superalloy; thin wall effect; stress rupture property;

fracture mechanism; microvoid coalescence fracture
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Fig.1 Thin wall stress rupture specimens of DD6

single crystal superalloy (unit:mm)
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Fig. 2 Stress rupture lives of thin wall specimens of

DD6 alloy at 980 °C /250 MPa
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Fig.3 Fractograph of the specimen A (thickness of 0. 64 mm., stress rupture life of 184. 75h)
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Fig. 4 Fractograph of the specimen B (thickness of 0. 81 mm, stress rupture life of 217. 5h)
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Fig. 7 Relationship between effective stress and

oxidation thickness of DD6 alloy:
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Fig. 8 Schematic illustration of stress rupture fracture behavior at high temperature of thin wall specimen of DD6 alloy
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