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Research on the Microstructure and Anti-corrosion Property of
Magnesium Chromate Insulation Coating on Non-oriented Silicon Steel

Kong Xianghua Sun Ruihong Tang Jin Li Wenhao Wang Gengchao Wang Yuanji

( Corrosion and Protection Center School of Materials Science and Engineering University of Science and Technology
Beijing Beijing 100083 China)

Abstract: In this paper the microstructure and anti-corrosion property of magnesium chromate coating on
non-oriented silicon steel were studied. The microstructure was observed by SEM and AFM. The anti-cor—
rosion properties were evaluated by polarization curves. The results show that the thickness of coating is
several microns and the polymer particles were scattered on the surface of inorganic coating which is the
guarantee for lamination property. The corrosion resistance of the magnesium chromate film was equal to
that of the zinc chromate film.
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Fig.1 SEM morphology of magnesium chromate insulation film
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Fig.2 AFM morphology of magnesium chromate insulation film



3 : *53 -

100 nm. AFM 5 3.5% NaCl
20.71 nm, o 2 o

02
0.0
02
0.4
08
s 08
1.0
3 SEM e
Fig.3 SEM morphology of acrylic resin emulsion 14
1.6
2. 3 EDS -1.8 I L 1 L 'l L '
8 7 ® 5 4 13 =2 1 o0
4 1 EDS
. Logli{ A * cm™)
- EDS Fe Si o
5
1000 Fig.5 Tafel plots in 3. 5% NaCl solution for magnesium
900 1 Fe chromate and zinc chromate film
m o
700
= 600 1 2
o 500 1 Table 2 Electrochemical data of the samples
400 1 from Tafel tests
300
2001 si o u A% /(A *cm™?)
M,
mg % ~0.799 8.5 %106
0.000 4.760 9.521 14.281 19.0 ~0.779 4.2 %1076
fiefit/ keV
4 EDS

Fig.4 EDS analysis result of magnesium chromate film
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Table 1 EDS analysis results of magnesium chromate film %

Mg 4.277 9.091 0
Si 2.2715 4.179 4
Cr 3.757 1 3.7340

Fe 89.694 3 82.995 6 °
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