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Abstract: In a nuclear power plant, fretting wear due to impact motlmtween U-tubes and support structures
located in steam generators can cause serious problemsdén to guarantee the reliability of the steam generator,
the damage due to fretting wear should be thoroughly inyasti. The purpose of this study is to elucidate the
fretting wear mechanism qualitatively and quantitativeljence, fretting wear simulation is performed for the
environments to which the actual steam generators in nugeaer plants are exposed. Initial experimental results
are obtained for various experimental parameters, and fteet ef the work rate and temperature on fretting wear
is evaluated. In water, the wear coefficients for 90°C, #)0and 340°C are found to be 9.051%i0P&",
3.009x10° Pa’, and 2.235x1&" P4, respectively. It is also found that the wear coefficientr@dm temperature is
larger than that at low temperature in water because of timandiz viscosity of water.
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Table 1 Experimental parameters of fretting wear
test

Frequency Amplitude-x| Amplitude-y| Force| Work rate
(#£2) (pm) (pm) | (V) | (mW)

140 100 5 20
20 140 500 6 120
300 500 10 200

Fig. 5 Plate specimen set and upper autoclave Table 2 Result of fretting wear test26°C, 0.101MPa,

NER IR EE

Fig. 6 Assemble of tube specimen
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Fig. 7 Change of dynamic viscosity under temperature

condition
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air environment)

FrequencyWork rate| Wear volume Wear volume

(H2) (m W) (um?) rate (um®/s)

20 4.471 % 10° 89.4
20 120 12.292 % 10° 245.8
200 37.322 < 10° 746.4

Table 3 Result of fretting wear test90C, 0.101MPa,
water environment)

FrequencyWork rate| Wear volume Wear volume

(Hz) (m W) (um?) rate (um®/s)

20 1.060 < 10° 21.2
20 120 5.017 % 10° 100.3
200 7.378 X 10° 147.6

Table 4 Result of fretting wear test200°C, 5MPa,
water environment)

FrequencyWork rate| Wear volume Wear volume
(H2) (m W) (um?) rate (um®/s)

20 5.804 < 10° 116.1

20 120 10.142 X 10° 202.8

200 34.359 % 10° 687.2
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Table 5 Result of fretting wear test3¢0°C, 15MPa,

18 319t A A ¢zl 690 AlB ] ZTHHE nE EA

water environment)

FrequencyWok rate Wear volume Wear volume
(Hz) (m W) (um®) rate (um?®/s)
20 4.902 % 10° 98.0
20 120 9.378 X 10° 187.6
200 25.532 % 107 510.6
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Fig. 8 Comparison of wear volume rate and work
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Work rate 120mw

500pm

Work rate 200mwW

Fig. 10 Wear scar observation by optical microscopy
(25°C, 0.101MPa, air environment)

500pm

Work rate 120mW

Work rate 200mwW

Fig. 11 Wear scar observation by optical microscopy
(90C, 0.101MPa, water environment)
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Fig. 12 Wear scar observation by optical microscopy
(200°C, 5MPa, water environment)
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Work rate 200mwW

Fig. 13 Wear scar observation by optical microscopy
(340°C, 15MPa, water environment)
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