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Novel salt-bath nitrocarburizing for improving resistance to
erosion in molten aluminum alloy and mechanism of function
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Abstract

Recently developed salt-bath nitrocarburizing can form a lithium-iron compound
-oxide layer on the surface of steel in concurrence with a nitride layer by adding
lithium ions to the molten salt, and it has already been successfully applied to mass
production. The erosion resistance of steel in molten aluminum alloys is a very
important property in determining the lifetime of a die-casting steel die, and the
ferrous-oxide layer on the surface of the die is well-known to improve the erosion
resistance of the steel. In this paper, we have investigated the erosion behavior of
JIS-SKD61 steel treated with the new nitrocarburizing treatment in comparison to
conventional salt-bath nitrocarburized steel and nitrocarburized steel with a
post-oxidation layer. The results show that the lithium-iron compound-oxide layer
improves the erosion resistance to a greater extent than the ferrous-oxide layer
because the lithium-iron compound-oxide layer is much thicker and denser.
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