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Abstract

The purpose of this study is to investigate the microstructural wear behavior of the surface of steel oxy-nitrocarbur-
ized in a Li-added salt bath. JIS SKD61 was oxy-nitrocarburized or nitrocarburized at 823 K for 300 min. A ball-on-disk
type wear test was conducted at 0.10-4.90 N without lubrication using a Al:Os ball. After oxy-nitrocarburizing, an outer
oxide layer (OOL) and inner oxide layer (IOL), following a nitrogen compound layer (NCL), were formed on the sur-
face. The nitrocarburized steel had a porous NCL (PNCL). The grain size of the Li-Fe oxide in the OOL was a few ym.
The IOL consisted of an Li-Fe oxide layer with alloy oxides, the grain size was smaller. As a result of the wear test,
IOL had highest wear resistance. Both oxide layers are thermodynamically stable, but cracks propagated at the grain
boundaries of the oxide in the OOL, the layer was worn. On the other hand, cracks did not propagate in the IOL. The
NCL without void had better wear resistance than PNCL, but it was oxidized by friction heat easily and was worn. It is
suggested that oxy-nitrocarburizing makes wear resistance of die improve as compared to conventional nitrocarburiz-
ing.
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