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ABSTRACT

Electrical steels (ES) are alloys of Fe-Si with special electromagnetic properties, due to
which ES can serve as a platform for energy transformation in power generators, compressors,
motors and transformers. To gain anti-corrosion capability, electrical insulation, and workability,
most modern ES coils are surface coated. Nowadays there are two main coating systems for ES,
the chromium (Cr)-based and the Cr-free. So far the Cr-based coatings have been the standard for
ES and are still dominant now, even though they are not environment-friendly in the
manufacturing stage. And the performance of the Cr-free ES coatings must be elevated before
taking place of the present Cr-based system in the market. In this paper, an advanced Cr-free ES
coating, C6N8-2, is investigated and compared with C6N8-1 (Cr-free) and C628 (Cr-based) for
benchmarking. C6N8-2 not only overwhelms C6N8-1 but also has performance as good as or even
better than C628 in corrosion resistance, interlayer resistance, adherence to substrates. Therefore,
CO6NB8-2 coating is expected to promote the application of environment-friendly Cr-free
technologies in general-purpose as well as high-performance ES end products.
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Table 1 Test methods for the evaluation of ES
coatings.
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Figure 1 Cross-sectional SEM images of ES with the coating: C628, C6N8-1, and C6NS8-2 (65,000 x).
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Figure 3 Polarization curves of the bare substrate and the coated ES: C628, C6N8-1, and CONS-2.
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Table 2 Electrochemical characteristics of the bare substrate and ES with the coating: C628, C6N8-1, and C6NS-2

(extracted from the polarization curves in Fig. 3)
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