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The Effect of Carbon Activity and Base Gas Compositions for Carbonitriding of SUJ2 Steel
Chikara OHKI

Synopsis : We have been investigating the nitrogen penetration mechanism into high carbon chromium bearing steel JIS-SUJ2 on carbonitriding

processes. In the course of carbonitriding experiments under various conditions and EPMA analyses, 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 decrease of carbon activity and H, partial pressure, and with the increase of undecomposed NH; partial pressure. While, the partial pres-

sures of CO and N, had almost no effect.
Key words: high carbon steel; heat treatment; JIS-SUJ2; carbonitride.
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Table 1. Chemical compositions of JIS-SUJ2 used (wt%).
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Fig. 1. Dimensions of test specimen and scanning position
and direction for EPMA line analysis.
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Fig. 2. Heat patterns.

Table 2. Conditions for experiments to investigate the in-
fluence of base gas components.

F Partial pressure of }777 Flow rate* (L/min) Duration
undecomposed NH; (atm) H, N Cco Total (s)

0.0010 6.9 3.45 1.15 11.5 9000
0.0010 6.9 2.30 2.3 11.5 9000
0.0021 6.9 2.30 2.3 11.5 9000

L 0.0010 6.9 0 4.6 11.5 9000
0.0021 6.9 0 4.6 11.5 9000
0.0010 1.15 9.2 1.15 11.5 9000
0.0021 1.15 9.2 1.15 11.5 9000
0.0010 1.15 8.05 2.3 11.5 9000
0.0021 1.15 8.05 2.3 11.5 9000 |
0.0010 1.15 5.75 4.6 115 9000
0.0021 1.15 5.75 4.6 11.5 9000
0.0010 3.45 5.75 2.3 11.5 9000
0.0021 3.45 5.75 2.3 11.5 9000
0.0010 3.45 6.9 1.15 11.5 9000
0.0021 3.45 6.9 1.15 11.5 9000 |

| 0.0010 3.45 3.45 4.6 11.5 9000

| 0.0021 3.45 3.45 4.6 11.5 9000
0.0021 6.9 3.45 1.15 11.5 4500
0.0021 1.16 9.2 1.15 11.5 4500
0.0021 1.15 8.05 2.3 11.5 4500
0.0021 1.15 5.75 4.6 11.5 4500

L 0.0021 3.45 5.75 2.3 115 4500 |

[ 0.0021 3.45 6.9 1.15 11.5 4500
0.0021 3.45 3.45 4.6 11.5 4500

*) measured values at 25 ‘C and 1 atm
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Fig. 3. An example of nitrogen concentration distribution.
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Fig. 4. Relationship between partial pressure of undecom-
posed NH, and nitrogen penetration content.
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Fig. 5. Relationship between carbon activity a# and nitro-
gen penetration content.
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Fig. 6. Relationship between partial pressure of undecom-
posed NH, and surface nitrogen concentration.
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Fig. 7. Relationship between carbon activity af and sur-
face nitrogen concentration.
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