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Rolling contact fatigue properties of surface hardened steel under contaminated lubricant enviroment
Kazuhiko Hiraoka, Takayuki Katsura, Hiroshi Yamagata and Toshikatsu Koike

Synopsis: In this study, factors which affect the rolling contact fatigue life of surface hardened steel under the contaminated

lubricant environment were investigated. The most suitable method for a long service life was also examined.

Consequently, it was confirmed that stress concentration relief on a trash impression mark by the optimization of

retained austenite quantity was effective for longer life. In addition, effects of chemical compositions and heat treat-

ment were also observed, it was found that reinforcement of temper softening resistance with silicon content

increase or the super carbonitriding was effective for longer rolling contact fatigue life.

Key words:
softening resistance; silicon; super carbonitriding.
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Fig.1. The crack generation from the indentation
edge.
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Tablel. Chemical composition] mass%[]

Steel C Si Mn P S Ni Cr Mo
SCM420 0.20 0.23 0.81 0.012 0.007 0.08 1.14 0.15
Steel A 0.23 1.01 0.78 0.015 0.007 0.06 1.49 0.98
0 al C treatment [0 b CN treatment
1203K 1213K
1123K 1 1133K
izi \ Carburizin
Carburizing 453K% g 463K
oQ / oQ | %
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Fig.2. Heat treatment conditions of C, CN, SC and SCN treatment
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Fig.3. Schematic of thrust type RCF tester and the
test conditions.
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Fig.4. Measuring method of Ridge height.
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Heat Treatment C CN
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Fig.5. Optical micrograkphs of specimens
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Fig.6. Hardness of specimens
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Table2. Hardness, retained ausutenite and residual stress of life test specimens

Steel grade SCM420 Steel A
Heat treatment C CN SC SCN CN SC SCN
0 10 Hardness of surface/HV 730 690 755 749 675 720 746
0 20 Retained ausutenite /vol% 27.6 22.7 31.3 28.3 19.5 26.7 25.1
0 30 Residual stress/MPa 0 605 0651 0630 0630 0 696 0615 0716

O 10 Measured at 0.05mm depth from specimens' surface
O 20 Measured at 0.1mm depth from specimens' surface
O 30 Measured at specimens' surface
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Fig.7. Weibull plot of the Life test.
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Fig.9. Comparison of Ridge height.
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Fig.11. Relation between Surface hardness and
Ridge height.
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