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The Fatigue Life Evaluation of Gas Nitro-Carburizing Material

A

%+ 4%

(Tl A, ol
S H Song(Korea Univ. The Dept. of Mechanical Engineering),

FEx(ae] HEY
S.H. Lee*(Korea Univ. Graduate School)

Keyward - Fatigue Strength (¥ 27 %), Inclusion(’H A &), Scanning Electronic Microscopic(FAHH A& v}74), Nitro-Carbonitriding

Treatment(% £33} 2] 2]), Residual Stress(ZHF

<9

Abstract : The gas nitro-carburizing treatment with the merits of carburizing and nitriding treatment is recently applied to transmission gears.

the shafts of an engine oil pump and steering shafts. For all that, the researches of the gas nitro-carburizing treatment are short of the fatigue

behavior and the cvaluation of fatigue life. In this paper, it is examined for the effect of inclusions and hole defects with fatigue limit and the

evaluation of the fatigue strength according to the hardness and residual stress with the specimen of a nitro-carburizing treatment.
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Table 1. The chemical composition of material

Chemical Composition (Wt %)
C Si Mn P S Cr Mo

0.18 0.22 0.68 0.01 0.014 1.0 0.17
Table 2. The mechanical properties of material

Yield Stress|  Tensile Elongation | Hardness
(MPa) Stress (%) (Hv)
(MPa)
NTS* 307.5 536.9 20.97 275
NCTS** 755.4 1044.8 2.1
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*  Non-heated Treatment Specimen

** - Nitro-Carburizing Treatment Specimen

ANYHE Fig 1% 7ol 7] msl # & AwhA #1000 7}
A 1 AAEE st AvobE F ATl U W
A AYHI LY E%%EHOMJ-E ol gl Fig 29 ¢




e A%z APl AFAYE ATehel FuHYo

Unit : mm

o
<&

+,,* ,,,,,,,,,, =

2 ——1H]

Detail

Fig. 1 Fatigue Test Specimen
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Fig. 2 The Configuration of Micro Holes
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Fig. 3. Axial Residual Stress Distribution
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Table 3. The Fatigue Limit with the Change of Drilled Hole

Diameters unit: MPa
Drilled Hole Dia.(mm) 0 02 0.5 0.8 1.0
Fatigue Limit of NTS | 270 205 191 185 180
Fatigue Limit of NCTS | 740 570 505 490 465
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Photo 2. The Various Shapes of Inclusion in the Fisheve
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Fig. 6. The Correlation between Inclusions and the Fatigue Life
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