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Table 2.1 #5445 Dk (at. %)

&4 Al \Y C Mn Si S Fe
2A1-0.5V 2.02 0.56 0.004 0.0027 0.0088 0.0048
2Al 2.00 <0.005 0.0094 0.005 <0.04 0.0036

1.9A1-0.1V 1.93 0.101 0.0101 0.004 <0.02 0.0041

1.8A1-0.2V 1.81 0.201 0.0094 0.004 <0.02 0.0040 bal.

1.5A1-0.5V 1.46 0.499 0.0076 0.004 <0.04 0.0040
1Al1-1V 0.98 1.02 0.0083 0.004 <0.02 0.0043
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1) Surface hardening by nano-clustering / precipitation by nitriding in nitrided steels
2) Goro Miyamoto, Yasuhiro Tateyama, Tadashi Furuhara

3) Abstract

In the nitriding process of Fe-M binary alloys containing strong nitriding forming
element, such as V, Cr, Ti and Al, nano-sized cluster or precipitates are formed in
ferrite matrix only near the surface, causing surface hardening. Present study has
investigated surface hardening and precipitation behavior of Fe-Al-V ternary systems.
It was found that combined addition of V to Fe-Al alloy induces precipitation of Al
nitrides probably due to nucleation at V-N cluster / ferrite matrix interface, resulting
in extremely high surface hardness. Furthermore, cluster induced precipitation

phenomenon was found to appear by only 0.1%V addition.



