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Fretting wear behavior of Incoloy800 alloy at high temperature

ZHANG Xiao-yu', REN Ping-di"2, ZHANG Ya-fei', ZHU Min-hao', ZHOU Zhong-rong'

(1. National Key Laboratory of Traction Power, Southwest Jiaotong University, Chengdu 610031, China;
2. School of Life Science and Engineering, Southwest Jiaotong University, Chengdu 610031,China)

Abstract: The fretting wear behavior of nuclear power material Incoloy800 was investigated by PLINT high temperature
fretting tester with the Incoloy800 cylinder against OCr18Ni9 cylinder at vertical cross contact under different
temperatures (25, 300 and 400 ). During testing, the normal load of 80 N was applied, the displacement amplitudes
were from 2 pm to 20 um, and the number of fretting cycles was 3><10*. The fretting wear mechanism at high
temperature and kinetic character of Incoloy800 steam generator tube materials were analyzed. The results show that the
fretting course of Incoloy800 is transformed from partial slip regime into mixed fretting regime and gross slip regime by
its fretting behavior with increasing displacement amplitude under the same normal load and temperature. Increasing
temperature has no significant effect on fretting regime features and friction coefficients of partial slip regime, however,
the friction coefficients decrease with the increase of temperature in mixed fretting regime and gross slip regime. The
friction oxidation, abrasive wear and delamination are main fretting wear mechanisms of Incoloy800 at high temperature.
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Fig.1 Schematic diagram of pattern of cross contact cylinder
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Fig.2  Evolution of fretting wear behaviors

observed on Incoloy800 alloy at different

temperatures and displacements (F,=80 N): (a) 25

5 pum; (b) 300, 5 pm; (¢) 400, 5 pm; (d)
, 10 pm; (e) 300
10 pm; (g) 25

400,20 um

25 , 10 pm; (f) 400

, 20 pum; (h) 300, 20 pm; (i)
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Fig.5 Wear surface profiles of Incoloy800 at different displacement amplitudes(F,=80 N): (a) 300  ; (b) 400
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Fig.6 Morphologies of worn scars of Incoloy800 alloy at different temperatures and displacements (F,=80 N): (a) 25
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Fig.8 EDX patterns of wear scars C (a) and D (b) of Incoloy800 at different temperatures (D=20 pm, F,=80 N)
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