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Abstract : In the present work, corrosion rate W and corrosion potential €., were simultaneously measured as a
function of relative humidity RH employing the electrochemical wet and dry method as an accelerated atmospheric
corrosion method. The W versus (vs.) RH curve is classified into three regions, namely, the first W plateau region,
the second region of the linear relationship between logarithmic W and RH, finally, followed by an abrupt decay
region. Based upon the atmospheric corrosion mechanism of mild steel, we introduced another diagram of €cor VvS.
RH which is divided into three regions. In the first region, the corrosion scales are composed of single lepidocrocite-
phase (y-FeOOH); in the second region, y-FeOOH-phase coexists with magnetite-phase (Fe;O4) in the scales and
finally the oxide scales change into a single Fe;O,-phase in the third region. The three distinct regions of both rep-
resentations share almost each other, which is validated by FT-IR (Fourier transform infra-red) analysis and surface
observation. Both representations prove to be convenient and complementary for surveying the spectrum of the atmo-
spheric corrosion of mild steel.
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Table 1. Chemical compositions of mild steel (SCP1) analyzed by X-
ray spectrometer and carbon analyzer in wt %

C Mo Cu Ni Mn Cr V S P Si Al Fe
0.03 0.10 0.04 - 0.21 <0.01<0.01 0.04 0.02 0.12 0.06 bal.
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Fig. 1. A schematic diagram of the electrochemical wet and dry test
system.
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Fig. 2. Relative humidity dependence of the weight loss of mild steel
after wet/dry test on semilogarithmic scale : 300 wet/dry cycles (O)
and 168 h immersion in 200 ppm CI” solution (@®).
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Fig. 3. Plot of corrosion potentials of mild steel obtained by wet/dry
test against relative humidity: in the initial stage (A\) and at the final
point (O) of each wet step. The €corr, i, and €corr, ¢ values are regarded
as €cqorr Values in dried state and wet state, respectively.
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Fig. 4. Infrared absorption spectra of mild steel scales obtained at
various relative humidities as indicated in the figure. Incident angle
was 70°.
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Fig. 5. Infrared absorption spectra obtained from the corrosion
scales (a) attached on and (b) detached from the surface of the mild
steel in 200 ppm CI™ solution for 168 h. Detached scale was mea-
sured by normal KBr pallet method.
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Fig. 6. Infrared absorption spectra of inner and outer corrosion
scales formed on the mild steel at 89 % relative humidity.
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Fig. 7. Change in corrosion potentials of mild steel measured at the
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The numerals in the figure represent the relative humidities. The
solid line (—) represents the equilibrium potential of lepidocrocite/
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Fig. 8. Surface morphology of mild steel specimens exposed to
environment at various relative humidities of: (a) 34%, (b) 39%, (c)
59%, (d) 72%, (€) 89 %, (f) 95% and (g) 100% (in solution) RH.
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