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Evaluation and Life Prediction of Pitting for Carburized Steel

Tomohiro Suzuki, Kazuyoshi Ogawa, Shoji Hotta
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Abstract

In order to elucidate the mechanism and factors of
tooth face pitting, roller tests were carried out. Inthe
tests, the oxidized-nonmartensitic layer, surface
roughness, case hardness and residual compressive
stress were noted as material factors, and sliding, oil
temperature and viscosity were as running condition
factors. Asaresults, the pitting could be classified
into two forms according to crake origin; subsurface
origin pittinng and surface origin pittinng. 1n the case
of subsurface origin pitting, the pitting life coincides

Keyword

with the value estimated from shear stress and shear
strength relating to Vickers hardness. In the case of
surface origin pitting, the influence of shot peening
could be regarded as a pile of influences of surface
roughness, hardness and residual compressive stress.
These factors of shot peening, the existence of the
oxidized-nonmartensitic layer and specific sliding
determined the life of surface origin pitting. Thelife
of tooth face pitting could be calculated using these
results of theroller tests.

Tooth surface, Strength, Fatigue, Carburizing steel, Pitting, Rolling contact, Life prediction
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Test roller
$ 24

Thermocouple
1

Fig. 1 Schematic of specimen.

Table 1 Chemica composition (wt%o).

C|S Mn| P | S |[Cu |Ni [Cr|Mo| O

0.21 |0.24 |0.85 |0.01/0.01 | 0.01 |0.03 |1.17|0.01 |0.0008
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Table 2 Normal conditions of the roller test.

Case hardness Hv790
Surface roughness 2 um Ry
Rolling velocity of test rolles 2000 rpm
Specific dinding -25%
Slip velocity 0.62 m/s
Lubricating oil 75W-90,GL-3
L ubricating temperature 80°C
Surface finishing as Carburized

Table 3  Shot peening conditions.

Shot Shot
Condition Hardness [ Diameter velr?];:;ty, Covg[r)age Ar<r:n frlsght
Hv(300g) | ,mm ’ ’

41014 | 410 0.4 40 0.18
580/8 | 580 08 50 062
70008 | 700 08 50 300 0.65
7203 | 720 03 70 023
770/8 770 08 50 059
700/w Condition 700/8 + 720/3 (Double peening)
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Table 4 Lubricating oil viscosity.

Lubricating oil A B C D
Kinematic 40°C | 57 33 | 11|10
VISCOSIty, €U | j550c | 97 65 | 27 | 26
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(a)Subsurface initiation

(b)Surface initiation

A = A

| I—
Imm

Sliding and Rolling Direction

Fig. 2  Surface photographs and section profiles of

two pitting forms.
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Large «<———— Sliding — > Small
Large <—— Surface roughness ——> Small
Large <— Material defect, inclusion(Surface) —> Small
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Low <€— Surface strength —> High
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initiation

d

»
Surface
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Fig. 3  The conditions deciding pitting form.
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Fig. 4 Relationship between pitting depth d and shear
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