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The Atmosphere Control Method for JIS-SUJ2 on Carbonitriding Processes
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We have been investigating the nitrogen penetration mechanism into bearing steel JIS-SUJ2 on
carbonitriding processes. In the course of carbonitriding experiments under various conditions and
EPMA analysis, the influences of carbon activity and base gas components on nitrogen penetration
behavior were examined. As a result, the nitrogen penetration content of steel increased with the
increase of undecomposed NHs partial pressure and with the decrease of carbon activity, and Hz

partial pressure.

Besides, assuming that the penetration mechanism of nitrogen is same as that of carbon, a
calculation method was developed in order to estimate nitrogen concentration distribution profiles. It
was confirmed that the nitrogen concentration distribution profiles predicted by our method agreed
well with the experiment results under various conditions. Hence, a development of the new
atmosphere control method for JIS-SUJ2 carbonitriding processes was achieved.
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The analyzer for the atmosphere measurement
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Conditions for experiments to investigate the influence of
base gas components

TRl vem® | Nom® | COmE | B
atm) (L/min) ZED | (L/min) ZD| (L/min) ZD| (L/min) =1
0.0010 8.9 3.45 1.15 115
0.0010 8.9 2.30 23 115
0.0021 8.9 2.30 23 115
0.0010 8.9 0 46 115
0.0021 8.9 0 46 115
0.0010 1.15 9.2 1.15 115
0.0021 1.15 9.2 1.15 115
0.0010 1.15 8.05 2.3 115
0.0021 1.15 8.05 2.3 115
0.0010 1.15 5.75 46 115
0.0021 1.15 5.75 46 115
0.0010 3.45 5.75 2.3 115
0.0021 3.45 5.75 2.3 115
0.0010 3.45 6.9 1.15 115
0.0021 3.45 6.9 1.15 115
0.0010 3.45 3.45 46 115
0.0021 3.45 3.45 46 115
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