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Creep Behaviours of Inconel 690 Alloy
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—1’ Abstract I—

to the creep conditions.

Inconel 690 alloy has widely been used in power plant and high temperature facilities because it has high thermal resistance
and toughness. But, we have little design data about the creep behaviors of the alloy. Therefore, in this study, an apparatus
has been designed and built for conducting creep tests under constant load conditions. A series of creep tests on Inconel
690 alloy have been performed to get the basic design data and life prediction of inconel products and we have gotten
the following results. First, the stress exponents decrease as the test temperatures increase. Secondly, the creep activation
energy gradually decreases as the stresses become bigger. Thirdly, the constant of Larson-Miller parameters on this alloy
is estimated about 10. And last, the fractographs at the creep rupture show both the ductile and the brittle fracture according
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Fig. 1 Dimensions of tensile creep specimen (unit ; mm)

Table 1 Chemical composition of Inconel 690 Alloy (wt. %)

Ni C | Fe | Al | C O N S
626 | 30.8 | 1.05| 0.06 | 0.01 | 0.0055 | 0.0037 | 0.001

Table 2 Mechanical properties of Inconel 690 Alloy

Yield Strength Ultimate Tensile Percent
(MPa) Strength (MPa) Elongation
1109 1198 63
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Fig. 2 Schematic diagram of static creep tester with
constant load
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Fig. 3 Creep strain curves
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Fig. 8 SEM fractographs of static creep rupture after creep test under the various stresses
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