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High Tempei'atufe Wear Behavior of Inconel 690
Steam Generator tube
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Abstract Flow induced vibration in steam generators has caused dynamic interactions
between tubes and contacting materials resulting in fretting wear . Series of experiments
have been performed to examine the wear properties of Inconel 690 steam generator
tubes in various environmental conditions. For the present study, the test rig was
designed to examine the fretting wear and rolling wear properties in high
temperature(room temperature - 290°C) water. The test was performed at constant
applied load and sliding distance to investigate the effect of test temperature on wear
properties of the steam generator tube materials. To investigate the wear mechanism of
material, the worn was observed using scanning electron microscopy. The weight loss
increase at higher test temperature was caused by the decrease of water viscosity and
the mechanical property change of tube material. The mechanical property changes of
steam generator tube material, such as decrease of hardness or yield stress in the high
temperature tests. From the SEM observation of worn surfaces, the severe wear scars
were observed in specimens tested at the higher temperature.

key word : steam generator, Inconel 690, wear, mechanical property.
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Tablel. Chemical composition of Inconel 690 tube

C Si Mn P S Cr Ni Mo
0.002 0.27 0.28 0.008 0.001 294 59.2 0.01
Co Ti Cu Al Nb B N Fe
0.011 0.28 0.01 0.027 0.01 0.004 0.012 10.5

Fig. 1 High Temperature Wear Test Rig
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Fig 3. Weight Loss of Specimen]
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Fig.4 Weight Loss of Specimen 2

Fig. S SEM Image of Wear Scar
(a) 25°C (b) 150°C (c) 250°C
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