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Investigation of Corrosion Characteristics with Zn, PTFE Hybrid
Coating for SS400 in Sea Water
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The severe corrosion environment makes the steel product lifecycle short while Cu-alloys with anti-corrosion
characteristic used in sea water are too expensive. This study shows that the Cu-alloy(Cu-37.25% Zn-0.67%Al)
used in sea water environment can be superseded by SS400 with various coating process, evaluating electrochemical
characteristics. Three coating processes were applied to SS400 such as PTFE + Zn coaing, Zn + PTFE coating
and only Zn electrogalvanizing coaing. Various electrochemical experiments such as open circuit potential
measurments, potentiodynamic polarization tests and analyses of Tafel constants. Mechanical properties were also
measured by tensile test and hardness tests. As a result, Zn + PTFE coating for SS400 steel presented the excellent

anti-corrosion characteristic in sea water.
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Table 1. Chemical compositions (Wt%) for CAC 301 Cu alloy and SS400 steel

C Si Mn P S Cu Zn Fe Al
CAC 301 - 0.022 0.25 - - 60.13 37.25 0.42 0.67
SS400 0.1667 0.014 0.715 0.0145 0.0080 - - - -

Table 2. The various process conditions of electrogalvanizing

Process Management Item Management Basis Time
1 Settling Degrease Temperature 65-85C 10-15min
2 Acid Souring Hydrochloric Acid 180-210CC/L 5-15min
3 Neutralization pH more than 10 13-15sec
4 Galvanizing Current 400-500mA 30-80min
5 Washing Industrial Water Pollution degree 5-Tsec
6 Activation Nitric Acid 78% 7-10CC/L 5-Tsec
7 Washing Industrial Water Pollution degree 5-Tsec
8 Adsorption Liquid Temperature 20-25C 20-25sec
9 Washing Industrial Water Pollution degree 5-Tsec
10 Drying Temperature 50-55C(Room Temperature) 3-5min
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Fig. 2. Stress-elongation curves after tensile test for CAC 301 Fig. 3. Hardness measurement results for Cu alloy and SS400
Cu alloys and SS400 steels in air. steel.
Table 3. Tensile test results of CAC 301 Cu alloy and SS400 steel
CAC 301 SS400
1 2 3 Average 1 2 3 Average
Maximum Tensile Strength (MPa) 441.0 450.5 44222 444.6 418.2 420.7 417.4 418.8
Yield Strength (MPa) 163 152 160 158.3 278.7 279.4 280.8 279.6
Elongation (%) 60.7 61.8 66.1 62.9 422 44.8 42.6 432
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Fig. 4. Variation of open circuit potential for base metal and
coated specimens in sea water (a) potential range ; -1.1V ~ -0.1V,
(b) potential range ; -1.04V ~ -0.88V.
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Fig. 5. Anodic polarization curves for base metal and coated
specimens in sea water.
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Corrosion Potential, E/V vs. Ag / AgClI

1 2 3 4 5

Fig. 8. Comparison of corrosion potential by Tafel constant
analysis (1. CAC 301, 2. SS400, 3. Zn + PTFE, 4. Zn coating,
5. PTFE + Zn coating).
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Fig. 9. Comparison of corrosion current density by Tafel constant

analysis (1. CAC 301, 2. SS400, 3. Zn + PTFE, 4. Zn coating,
5. PTFE + Zn coating).
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