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Abstract: Inconel alloys are generally used as steam generator tubes in nuclear power plants. These alloys are high-
nickel chromium alloys that exhibit excellent resistance to aqueous corrosion. In this paper, the effects of elevated
temperatures such as an operating temperature of 320°C on the fretting fatigue behavior of inconel 600 and 690. We
observed that the plain and fretting fatigue limits at 320°C were slightly lower than those at room temperature. The
frictional forces varied depending on the number of load cycles. After each test, we studied the fretting fatigue
mechanisms via SEM observations. These results can be used for structural integrity evaluations at elevated
temperatures and for studying fretting damage in steam generator systems.
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Table 1 Chemical compositions of Inconel600, Inconel690
and SUS409
Compositions, wt. %
Materials Al Si p K S Cl
Ti Cr Mn Fe Ni Mo
Inconel 0.253 0.273 - 0.055 0.041 0.109
600 0.318 15.748 | 0.339 9.158 73.662 | 0.044
Inconel 0.146 0.283 0.016 0.036 0.068
690 0.218 | 29.439 | 0.381 11.358 | 58.054
SUS409 - 052 . - -
0.18 12.43 0.37 86.50 -

Table 2 Tension properties of Inconel600, Inconel690
and SUS409 in room temperature

Materials Inconel 600 Inconel 690 SUS409
0.2% yield strength 257MPa 239MPa 172MPa
Tensile strength 628MPa 591MPa 379MPa

Elongation 41% 49% 20%
Young's modulus 189GPa 199GPa 208GPa
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Fig. 1 Microstructures of (a) Inconel600, (b) Inconel690
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Fig. 4 The S-N diagram of plain and fretting fatigue tests
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Fig. 6 SEM micrographs of fracture surface for Inconel600
after fretting fatigue test at 320°C (G=240MPa)
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Fig. 7 SEM micrographs of fracture surface for Inconel690
after fretting fatigue test at 320°C (G =240MPa)
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