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Synopsis

It is considered that grain coarsening causes a decrease in the fatigue strength of carburized steel. This decrease is thought
to be related to the change in crack initiation behavior at the surface. On the other hand, grain coarsening improves the

hardenability of steel, which means it is useful for saving alloy elements. Thus, it is expected that steel with a dual-layer structure
of a fine grain layer at the surface and a coarse grain region inside will achieve good fatigue strength and high hardenability

while saving alloy elements.

In this study, low pressure carburizing of JIS SCR420-Low N steels was carried out at 1323 K, both with and without the use
of NH; gas as a source of N to precipitate AIN. After carburizing without NH; gas, only coarse grains were observed from the

surface to the inside of the specimens. In contrast, after carburizing with NH; gas, a dual layer structure with only fine grains at

the surface and only coarse grains at the inside was observed.

ese results show that a dual-layer structure can be successfully obtained through control of AIN precipitation behavior by

optimizing NH; gas conditions during carburizing.
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Fig. 1. Schematic illustration of coarse grain and fine
grain layered structure.
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Table 1. Chemical compositions of steels (mass%).

Steel| C Si Mn Cr Mo N Al

L-Al { 0.20 | 0.19 | 0.75 | 1.15 | 0.03 |0.005|0.028
M-Al | 0.20 | 0.20 | 0.76 | 1.15 | 0.03 |0.007 |0.040
H-Al | 0.20 | 0.20 | 0.75 | 1.15 | 0.03 |0.006|0.053
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Fig. 2. Heat patterns of carburizing and tempering

treatment.
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Fig.3. Schematic illustration of 4 point bending
test piece.
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6 ELABN 88K 15 20174

HECHNERE T L T b, F72, FREROMEC
BOLTAIEDPL W ERBNEPZWEETD 5.
FZT, EENEZ AlRTEML (Fig.6). %40
MBI BWCEBNREIFAIEICRALTEEMLTEY,
FOEEXRETAHETBBLZ 112> Tn5.

0.05
—=te= LA\
= -MAI(N:)
0.04 —O —H-AI (N2)
—— Al (NHs)
003 F —8— VAl (NH:)
- —&— H-Al (NH)

0.02

N content (mass%)

0.01

0 0.5 1.0 1.5 2.0

Distance from surface, x/mm
Fig. 5. N content profiles in carburized steels.
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Fig. 6. Relationship between N contents and Al contents
of carburized steels.
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Fig. 10. Solute N content profiles in carburized steels.
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Fig. 11. TEM images of AIN in carburized steels.
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Fig. 12. AIN content distributions of the steels after

carburizing at 1323 K.
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Fig. 13 C content profiles in carburized steels.
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Fig. 15. Bending fatigue properties of carburized steels.
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