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ABSTRACT Hydrogen permeation behavior of hot-dip galvanized steels exposed to stimulated marine
atmospheric environment at different relative humidity and temperature was investigated by hydrogen per-
meation current measurement using modified Devanathan cell and scanning electron microscopy technique.
Influence of temperature on hydrogen permeation process of galvanized steel exposed to simulated marine
atmosphere was discussed. The results show that the rate of hydrogen permeation increased gradually with
the temperature rising; higher relative humidity stimulated, more obvious hydrogen permeation current;
the hydrogen permeation of galvanized steel was the most rapidly when exposed to marine atmospheric
environment with high relative humidity and temperature.
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Fig.1 Hydrogen permeation current chart for Galva-
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Table 1 Maximum and average values of hydrogen
permeation current density for Galvanized
steel exposed to marine atmosphere at 70%

RH and different temperature

Temperature/ C 30 40

Maximum current density, 4A/cm? 0.009 0.011
Average current density, uA/cm? 0.008 0.009
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* 0.0 1.5x10° 3.0x10° 4.5x10° 6.0x10° Average current density, uA/cm?  0.037 0.135 0.397
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Fig.2 Hydrogen permeation current chart for Galva-
nized steel exposed to marine atmosphere at
80% RH and different temperature
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Fig.3 Hydrogen permeation current chart for Galva-
nized steel exposed to marine atmosphere at
90% RH and different temperature
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Table 3 Maximum and average values of hydrogen
permeation current density for Galvanized
steel exposed to marine atmosphere at 90%

RH and different temperature

Temperature/C 20 30 40
Maximum current density, uA/cm? 0.143 0.871 12.64
0.068 0.360 3.132

Average current density, uA/cm?
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Bl 4 PEAEARFE RS & F T8 6.0x10% 5 iR WEHR
Fig.4 Corrosion appearance of Galvanized steel after exposed to marine atmosphere for 6.0x10° s:
(a) 40 'C —70% RH; (b) 20 T —90% RH; (c) 40 T -90% RH
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Fig.5 Surface morphology of Galvanized steel after exposed to marine atmosphere for 6.0x10%s:
(a) 40 'C —70% RH; (b) 20 C -90% RH; (c) 40 T —90% RH
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Table 4 Amount of accumulated hydrogen in gal-
vanized steel exposed to simulated marine
atmosphere at different relative humidity

and temperature(C)

20 C 30 C 40 C
70% RH — 0.0047 0.0053
80% RH 0.022 0.081 0.238
90% RH 0.041 0.216 1.879
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