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ABSTRACT

Atomic force microscope (AFM) is a powerful tool to examine and analysis the surface morphologies and

structures on nano scale. It can be applied in the vacuum, air and liquid environments and suitable for almost all

kinds of materials. The electrochemical atomic force microscope combines the potentiostat with AFM together to

provide the surface structure information during electrochemical reaction.

In situ nano scale pitting corrosion images of 420SS in 0.001 M NaCl aqueous solution has been

investigated by the electrochemical atomic force microscope in this study. Granular corrosion products, surface

corrosion pits, cracked and spalled passivation films are observed. The size of the corrosion pits is around

several tens to several hundred nm in depth. After long testing time, lots of granular corrosion products ranging

200 to 300 nm in diameter are observed on the surface. It is concluded that the ECAFM is a useful tool to study

the in situ corrosion phenomena on stainless steels.
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Figure 2
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The schematic illumination of liquid cell of the ECAFM.
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The potentiodynamic polarization curve of the 420SS
in the 0.001M NaCl aqueous solution tested by a

commercial Potentiostat.
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(3.
AFM images of the specimen surface just applied with 470 mV.

Figure 3.
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Figure 4 AFM images of (a) surface morphology, (b) deep pit in the upper right square of (a) and .

{c) shallow pit in the upper left square of (a) after applied with 30 mV for 1882 s.
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Figure 5 AFM images of (a) surface morphology and (b) nano scale pit in the center
square of (a) after applied with 30 mV for 1882 s.
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Figure 6 AFM images of (a) surface morphology and (b) cracked and spalled
passivation films in the center square of (a) after applied with 30 mV for
1882 s.
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Figure 7 AFM images of the specimen surface applied with +30mV for 9000 s.
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Figure 8 Secondary electron images of the (a) residual oxides and (b) corrosion pits
on specimen surface after ECAFM test.
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