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Synopsis:

In addition to magnetic properties, excellent punchability and TIG weldability are required for non-
oriented electrical steel sheets. These properties depend not only on the mechanical properties and
chemical composition of steels, but also on the character of insulating coating applied to steel sheets.

This report provides an outline of development in Kawasaki Steel Corporation during the last decade
in insulating coating improving the punchability and weldability of electrical steel sheets. The first
success in improvement of punchability was established by the chromate coating obtained by the solu-
tion with the specific composition of Ca/CrO;=0.195. This coating is significant as the basis of the
subsequent development in insulating coatings with respect to punchability.

The next developed coating, composed of the chromate-organic resin double layered film, had better
punchability as compared with other insulating coatings at that time. This coating, however, had
poor TIG weldability, and further development has been made and succeeded to solve this problem.

The chromate-organic resin mixed coatings with smooth surface and with the agglomerated coarse
particles in its own film are, in present, applied to electrical steel sheets. These newly developed
coatings have both excellent punchability and TIG weldability.

The change in structure of the chromate coating and chromate-organic resin mixed coating during
baking has also been investigated by means of infrared absorption spectra.
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Fig, 1. Effect of coating on punchability.
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Fig. 2. Effect of Ca/CrO; ratio in chromate
coating solution on punchability.
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Photo. 1. Abnormal wear observed at the blade
edge of the punch of super hard alloy
(WC~Co) after punching S60 grade
steel with P coating.
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Photo. 2. Shape of (a) stator and (b) rotor
laminations.
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Fig. 6. Infrared absorption spectra of (CH,OH),
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coatings formed on electrical steel sheets
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