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Study on passivation behavior of Ni base alloy 690 under impact fretting wear
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Table 1 Experimental conditions for impact fretting wear test

Impact load, N 3

@ Piezo actuator(in Z-dir.)
@ Load cell

Amplitude (in X dir.), um 50

3 Upper specimen ) Frequency, H% X:40, Z:80
@ Lower specimen(work electrode) Non-contact time t, ms 6,31, 44
® Displacement gauge G Test time, s 5000
® Piezo actuator(in X-dir) pe Number of cycles 50000~200000
@ T:::‘:;C;il::;;?ss /// PE) Water temperature T, °C 30, 50, 70, 90
_ @ Solution Na;S0, ag. 0.1mol/L
to Potentio-stat ! Potential, mV (vs. SCE) +200

to Temp. controller

®
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to Potentio-stat

Fig. 1

to Potentio-stat

Schematic diagram of impact-fretting test rig
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Electric conductivity, uS/cm

15000~16000 (at 25 °C)

pH

10(NH; aq. added)

C Mn P S

Table 2 Chemical composition of Ni-base alloy 690

Si Ni Cr Cu Fe

0.03 | 0.11 | 0.007 | 0.001

0.22 | 5998 | 29.15 | 0.02 | 10.02
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Fig. 2 Specific wear rate of Ni-base alloy 690 obtained Fig. 3 Typical wear scar of Ni base alloy 690 disk
from Faraday’s law
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Fig. 4 Current behavior of Ni base alloy 690 under impact Fig. 5 Typical current and load behavior of Ni base alloy
fretting against Al2O3 ball in Na2SOa solution 690 during one cycle of impact fretting
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