PATEHR > A v iR o M TG mEIC B LI TRk E (UL OPE 25

RAMTER

B Technical Data

RO RMMOMITEZTBREICELIET

RIRE(ELEOZE

PR R, IR R

Influence of Carbonitriding on Bending Fatigue Strength of Boron

Added Steel

Yukihiro HAYASHI, Kenta TSUJII, Ayumi YAMAZAKI and Yuuki TANAKA

Synopsis

The influence of carbonitriding on bending fatigue strength of B-added steel was studied. In the carbonitriding specimen of
low Cr and B-added steel, hardness equivalent to the carburizing specimen can be obtained by the solid solution strength effect of
nitrogen. A carbonitriding specimen of low Cr and B-added steel can suppress abnormal surface layer more than a carburizing
specimen can. Fatigue limit in the rotating bending fatigue test of the carbonitriding specimen of low Cr and B-added steel is
improved compared with the carburizing specimen. It is inferred that the reason for above effect is that B becomes oxide during

gas carburizing and carbonitriding, and soluble B does not exist on the surface, and it was possible to obtain solid solution
strengthening and hardenability improvement effect by nitrogen. It was confirmed that the combination of low Cr, B-added
steel and carbonitriding treatment was a technique that could achieve high bending fatigue strength, which was a problem of

carbonitriding material.
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Table 1. Chemical composition of materials (mass%).

Material | C | Si [Mn| Cr | Mo B N | Ti

SCr420H (0.20(0.25|0.84(1.24|<0.01| — |0.012| —

Boron
il e s 0.18|0.05(1.08| 0.5 0.15 { 0.0018 |0.006|add
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Fig. 1. Condition of (a) gas carburizing (b) gas
carbonitriding.
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Fig. 2. Shape of fatigue bending specimen.
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Fig. 3. Carbon and nitrogen content of specimens.
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Fig. 4. Hardness distribution of specimens.

Table 2. Properties of SCr420H, Boron added steel after

carburizing, and carbonitriding.

Material SCr420H Boron added steel

Heat

treatment Carburizing |Carbonitriding| Carburizing |Carbonitriding

C content at
50 um 0.72 0.54 0.72 0.56
(mass%)

N content at
50 pum - 0.38 - 0.42
(mass%)

Hardness at
50 um 747 587 753 739
(Hv 2.98 N)

Effective
case depth 0.59 0.59 0.58 0.52
(mm)

Residual

stress at
surface
(MPa)

-186 -139 -188 -161

Retained
austenite
volume 124 33.5 13.7 21.1
at surface
(%)

Grain size
number at 9.7 9.8 9.6 9.6
surface
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Fig. 5. SEM Images for surface microstructures (before

etching, after etching).
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Fig. 6. Fatigue limit of rotating bending fatigue test.
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Fig. 8. Relationship of fatigue limit between calculation

and experiment.

Table 3. Calculation condition and result.

Hardness o Tread Calculation|Experiment
Heat |at50 ym| 97 Ow Ow

Material
treatment|  \vpal um | MPa | MPa

Carburizing | 747 |-186| 12.6 | 874 911

SCr420H —

Carbonitridingl| 587 [-139| 6.7 778 876
Boron | Carburizing | 753 |-188| 10.9 | 900 938
added

stee| |Carbonitridingl 739 |-161| 4.8 998 992
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