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Effects of Nitriding Temperature on Gas Nitriding Property of Steels for Nitriding

Nobuyuki Isnikawa, Tetsuo Suiraca, Kaoru Sato, Moriyuki Ismicuro, Hitoshi Kapasawa and Yoshihiro Kuwanara

Synopsis : Effects of nitriding temperature on gas nitriding property of SACM645 steels were investigated in order to develop a
new nitriding process. In this investigation, TEM observation was performed to study surface hardening mechanism

in gas nitriding.

Effective case depth increased with nitriding temperature was raised. On the other hand, surface hardness decreased
as nitriding temperature increased. Precipitation of complex nitride (Al, Cr) N which has f.c.c structure was observed
in the nitrided layer. It is proved that, surface hardness increased at lower nitriding temperature because precipitates
became fine and were inducing large coherent strain on matrix. In examining a few patterns of temperature profiles

in nitriding, it is concluded that the nitriding process with continuous heating showed better nitriding property than

other ordinary nitriding processes.

The reasons for this are as follows, i) high surface hardness obtained at lower

temperature in the early nitriding stage is maintained in higher temperature, i) enough amount of nitrogen diffuse into

the steel during continuous heating.
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Table 1. Chemical composition of steel.
(mass%)

steel C Si Mn P S Al Cr Mo

‘SACM645 0.46 | 0.21 | 0.37

0.010 | 0.013 | 0.95 | 1.50 | 0.16
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Fig. 1. Nitriding conditions.
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Fig. 2. Hardness profiles of nitrided layer.
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Fig. 3. Nitrogen concentration profiles of nitrided

layer.
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Fig. 4. Effects of nitriding temperature on nitriding
properties.
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Fig. 5. TEM micrographs of surface layer nitrided
at (a) 510°C, (b) 580°C, (c) 620°C.
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Fig. 6. Electron diffraction pattern of the surface
layer nitrided at 620°C.
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Fig. 7. EDX spectra of (a) matrix and (b) precipitate
nitrided at 620°C.
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Fig. 8. Electron diffraction pattern of the surface
layer nitrided at 580°C.
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Fig. 9. Optical micrographs of nitrided layer.
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Fig. 11. Effect of nitriding temperature on com-
pound layer thickness.
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Fig. 12. Hardeness profiles of nitrided SACM645
steels (a) Single-stage nitriding, (b) Two-
stage nitriding, (c) Nitriding with continu-
ous heating.
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hardness profiles.
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