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Effects of scratches and inclusions on the corrosion resistance of mirror polished NAK80
mold steel
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Abstract

The effects of scratches and inclusions on the corrosion resistance of mirror-polished NAK80
mold steel has been investigated. The experiment used NAK80 mirror polished grade precipitation
hardened mold steel. After cutting, grinding, and polishing, polarization and salt spray tests were
conducted on the machined surface to understand its corrosion resistance and corrosion behavior.
Optical microscopy, scanning electron microscopy, and atomic force the microscopic appearance and
surface chemical elements were observed with a microscope; in addition, grain boundary carbide
precipitation was compared for precipitation hardened steel materials. Experiments show that the
surface roughness of the polished test piece is about 0.2um, and its icorr is about 0.4 and
0.05~0.1pA/cm2 under the conditions of 3.5wt% NaCl and alkaline cutting fluid respectively; in
comparison, the cutting surface , The grinding surface has poor corrosion resistance due to many tool
marks and grinding marks. Under the conditions of 3.5wt% NaCl and alkaline cutting fluid, the icorr
is approximately 1.0 and 0.4pA/cm2 respectively. Scanning electron microscopy-energy dispersive
spectroscopy revealed that the corrosion points are inclusions in the material itself or pitting corrosion.
Judging from the inclusions, the sulfur content is higher, but the pitting corrosion is lower. During
the salt spray test, it was observed that all test pieces showed pitting corrosion. Comparing the
precipitation of grain boundary carbides in precipitation hardened steel materials, it was found that
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the copper content observed at the grain boundaries of defective parts was higher, about 25~30wt%,
which reduced the copper content near the grain boundaries of the metal, resulting in poor corrosion
resistance. . Experiments show that inclusions are the source of corrosion on the polished surface of
the mold. When selecting steel materials, an optical microscope can be used to initially judge the
number of inclusions for classification, so as to reduce cost losses caused by improper material
selection. For NAKS8O precipitation hardened molds, attention must be paid to whether the copper-
rich precipitates are completely dissolved back into the grains during the solution treatment stage.

Keyword : Precipitation hardened mold steels ~ Corrosion resistance ~ Inclusions ~ Polishing
defects
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