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Corrosion Resistance of Non-Chrome Magni 565 Coating and
Characteristics of Its Coating Film
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Abstract In addition to the basic properties of the base and top coating agents, corrosion resistance of non-
chrome magni 565 coating and characteristics of coating film when coated to steel substrate were studied. The
system had a good wettability at room temperature. Moreover, both the contact angle and surface tension were
affected little by the viscosity of coating agent and surface roughness of the steel substrate. And the samples
coated with optimal conditions showed a great corrosion resistance in salt spray test with 1500 hours or longer of
initial appearance time of rust. The coating film was composed of ovetlapping layer of zinc and aluminium flakes,
and the thickness of base coat increased with an increase of base coat viscosity. Based on the C-F peaks of 1,1-
Difluoroethen homo-polymer, it was thought that the base coat was an inorganic polymer bond layer. Meanwhile,
the top coat showed C-F peaks of polytetrafluoroethylene with C-H peaks of phenol in FT-IR analysis. From the
lower weight loss of base coat in TG analysis, it was thought that cross linking density of base coat was larger
than that of top coat. It was thought that the small exothermic reactions observed in DSC curves were due to the
thermosetting resins contained in the coating agents. Compared to the non-coated specimen, the coated sample
showed more higher polarization resistance and corrosion potential with lower corrosion current density.
(Received July 3, 2006; accepted July 22, 2006)
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Fig. 1. Variation of contact angle with zahn cup viscosity
of coating agent BO6].

Table 1. Variation of viscosity, surface tension and mean
particle size with zahn cup viscosity of coating agents

amap [ vty | St | e
viscosity (Sec) (Poise) (Dyne/em) | Size (um)
30 0.598 37.3
45 0.883 38.0
BO6J 13.3
60 1.483 394
75 2.355 40.6
30 0.464 349
45 0.621 35.8
B18 9.6
55 0.877 36.0
65 1.328 376
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Fig. 2. SEM micrograph of coating surface(a) and the
line profiles(b) of Zn, Al components by EPMA.
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Fig. 3. Cross section micrograph of coating layer (a) and
the line profiles (b) of Zn, Al (A; base metal, B; base
coating layer, C; top coating layer).
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Fig. 4. FT-IR spectra obtained for base and top coating
film, respectively.
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Fig. 5. TGA curves obtained for the base only and base
+top coating film.
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film, respectively.
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Table 2. Icorr, Ecorr, Rp and protection efficiency with the viscosity of coating agent (Rp values were calculated by

tafel method)
Zahn cup viscosity DC Polarization Protection
(sec) I, (mA/em?) E,.(mV) R, (Ohm - ¢ m?) efficiency (P, %)

Base metal (Non-coating) 19.96 -653.856 1.24 -

Base 60, Top 55 0.968 -132.128 45.008 98.4
Base 60 1.088 —-159.369 38.357 973
Top 55 2.941 —222.0 21.397 93.9
Base 60, Top 30 1.10 -158.219 49.083 97.8
Base 30, Top 55 1.378 -161.325 38.832 97.6
Base 30, Top 30 1.224 -127.807 40.858 98.1

Fig. 9. Feature of initial red rust occurred on the steel
substrate after salt spray test.
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