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Ion-carbo-nitriding of Iron in CO, N, and H, gas mixtures.

Ryoicur Ura0o, TATSURO TORISU and SADABUMI ISSHIKI

Abstract: — Recently glow discharging methods were applied to the surface hardening of iron and steel, but

they are used only in the limited regions, such as ion-nitriding by using N,-H, gas mixtures. So, iron was ion-carbo-

nitrided in CO-N,-H, gas mixtures in order to investigate the influence of carbo-nitriding conditions on hardness.

The hardness and hardened depth increased with increasing of carbo-nitriding temperature. The highest hardness of

surface layer was obtained when the iron was carbo-nitrided in the gas mixture with the composition of CO:N,:H, =

1: 2 : 5. The surface condition, precipitation and microstructure of the iron after carbo-nitriding were also examined

and compared with the hardness.
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Fig. 1  Ion-nitriding apparatus.
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Table 1 Results of X-ray analysis of iron sur-
faces ion-carbo-nitrided at 700°C in CO-
N,-H, gas mixtures.

a 7,27’, € and frepresent a Fe, ¥ Fe, 7’
FeyN, €Fe; 3 N and 6Fe3C phases
respectively.
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Table 2 Results of X-ray analysis of iron sur-
faces ion-carbo-nitrided in CO-N,-H

gas mixtures with the composition o

CO:N,:H,=1:2:5

a,7, 7 and ¢ represent a Fe, ¥ Fe, 7’
FeyN and ¢Fe,. 3N phases respectively.
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Fig. 2

0.5-4 hr in a CO-N,-H

Scanning electron micrographs of iron
surfaces ion-carbo-nitrided at 700 °C for

gas mixture with

the composition of CO:N,:H,=1:2:5.
(a) 0.5hr (b) 1hr (¢) 2hr (d) 4hr
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Hardness distribution curves of the iron
ion-carbo-nitrided in CO-N,-H, gas
mixtures.
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Fig. 4 Micrographs of the iron-carbo-nitrided at 700°C for 4 hr in different

CO- Ny —Hj gas mixtures.
(a) CO:N,:Hjp =1:5:10
(¢) CO:Ny:Hy =2:1:5
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