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Table 1 Chemical composition{ % ) and heat treatment of tested material 316L.SS

Ni Cr Mo C Mn S P S Fe
12.45 17.61 2.29 0.021 1.05 0.69 0.031 0.002 Balance
Heat treatment solution annealed at 1050C for 2 h then quenched in water

Table 2 Property of mating ceramic ball

Density Elastic Fracture Compressive Bending
i Hardness Non-roundness
]/)“:n“ [g-cm™? s modulus  wughness pa *S  swength Strength
/GPa /MPa MPa /MPa
6 3.18 1500 300 8 <0.05 3200 orr =750 oy =500
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Fig.1 Schematic drawing of testing apparatus for fretting corrosion
1 Adjustable motor, 2 Modifiable eccentric wheel, 3 Loading rod, 4 Leads, 5 Resistance strain pieces, 6 Ceramic ball
(fretting mate), 7 Round metal specimeén (working electrode), 8 Carbon bar (auxliary electrode), 9 Reference
electrode (saturated calome! electrode + Luggin probe), 10 Type PS-1 potentiostat, 11 Strain gauge, 12 Monitor
(computer)
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Fig.3 Fretting scars of 316LSS in saline solution for various time
(a)fretting for 5 X 10* cycles, (b)fretting for 1.0 X 10° cycles, (c)local magnification of (b)
P=15N,S =120 1an, f=8 Hz,0.9%NaCl, pH="7.0, £ =20~22C, open circuit condition
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Fig.5 Pitting effect on fretting of 316LSS (fretting for 5 X 10* cycles)
P=15N,S=120 ym, f=8 Hz, 0.9%NaCl, pH="7.0, ¢ = 20~22'C, polarization potential 250 mV SCE
(b)&(c)local magnification of (a)
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THE EFFECT OF LOCALIZED CORROSION
ON FRETTINGATTACK OF 316L STAINLESS
STEEL IN 0.9 % NaCl SOLUTION

YAN Jianzhong, WU Yinshun, ZHANG Lin, LI Jiuging
( Corrosion and Protection Center, Open Laboratory of Corrosion
Erosion and Surface Technology, University of Science and Technology Beiying, Beifing, 100083)

Abstract: The effect of localized corrosion, such as crevice corrosion and pitting on fretting attack of
solution annealed 316L stainless steel in saline solution, has been studied with ball-plane contacted
fretting test system. The results suggested that fretting induced remarkable carrosion, and the combination
of fretting and crevice-like condition made the material suffer severe corrosion damage. The oxidation of
the fretting corrosion product resulted in alkaline deposit on the surface outside of the fretted center,
which would play an important role in the fretting process. Debris could play same apparent role on the
damage when fretting carried on under high anodic polarization condition. The concentration of debris on
the edge of fretting area might accelerate the occurrence of pitting , which made great contribution to the
damage and the expansion of fretting scars.

Key words: fretting, crevice corrosion, pitting, 316L stainless steel, 0.9%NaCl solution



