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Heat Treatment and Ion-nitriding of steels

Ryoricur Urao, TADAO TAcHIBANA and SaDABUMI ISSHIKI

Abpstract: — The full- annealed, normalized and tempered SACM1, SCM21, SNCM1, and the solution
treated SUS304 steels were ion-nitrided at 550°C for 5Shr under the Nj-H, gas mixtures of 6 torr in order to

investigate the influence of heat treatments on nitrided specimen’s surface, structure, hardness, etc. The

surfaces, white and/or nitrided surface layers and hardnesses of the nitrided steels were not much different

with the heat treatments, but structures below the layers were much influenced by the heat treatments before

nitriding.
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Table 1 Heat treatment of specimens

Specimen Heat treatment
Annealed at 900°C for 30min.
Normalized at 900°C for 30min.
Quenched at 900°C for 30min.
Tempered at 700°C for 30min.
Annealed at 850°C for 30min.
Normalized at 850°C for 30min.
Quenched at 850°C for 30min.
Tempered at 650°C for 30min.
Annealed at 850°C for 30min.
Normalized at 850°C for 30min.
Quenched at 850°C for 30min.
Tempered at 650°C for 30min.
Solution-treated at 1050°C for 2hr.
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Schematic drawing of ion-nitriding

apparatus.
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Scanning electron micrographs of surfaces of the specimens ion-nitrided at

550°C for Shr under the 30vol% N,- 70vol% H, gas mixture of 6 torr.

(a) SNCM1 steel.

(b) SNCM1 steel. Inclined 45 degrees.

(c) SUS304 steel.

(d) SUS304 steel. Inclined 45 degrees.
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Scanning electron micrographs of the

SACM1 steel ion-nitrided at 550°C for

Shr under the 50vol% N,-50vol%H, gas

mixture of 6 Torr after different heat

treatments.

(a) Annealed at 900°C for 30 min.

(b) Normalized at 900°C for 30 min.

(¢) Tempered at 700°C for 30 min after
quenched from 900°C
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Fig. 4 Photomicrographs of the sections of the specimens ion-nitrided at 550°C for 5hr

under the 50vol% Nj-50vol% Hj; gas miture of 6 Torr after different heat

treatments.

(a) SACM1 steel annealed at 900°C for 30min.

(b) SACM1 steel tempered at 700°C after quenched from 900°C.

(c) SCM21 steel annealed at 850°C for 30min.

(d) SCM21 steel tempered at 650°C for 30min after quenched from 850°C
(e) SNCM1 steel annealed at 850°C for 30min.

(f) SNCM1 steel tempered at 650°C for 30min after quenched from 850°C.

(g) SUS304

steel solution-treated at 1050°C for 2hr.
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Fig. 5 X-ray diffraction charts of the samples

nitrided at 550°C for Shr in 50vol%

Hy gas mixture of 6 Torr after nitriding.

€, 7; ¢, a and 7 represent € Fe, 3C,

7' FeygN, CrN, o Fe and 7 Fe phases

respectively.

(a) SACM1 steel, As nitrided.

(d) SCM21 steel, As nitrided.

(c) SNCM1 steel, As nitrided.

(d) SNCM1 steel, Polished off 14 um
after nitriding.

(e) SUS304, As nitrided.
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Hardness distribution curves of steels ion-nitrided at 500°C for 5hr under

50vol% Ny-50vol% Hy gas mixture of 6 Torr.
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