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Surface Defect on the Rolling Contact of Dryness (Ist Report)

Hisashi OcGAwA

Abstract

In this report, the state of surface defect is treated as to a rolling contact of dryness.

S45C steel is used,and each slip ratio and each contact pressure is given,in this experiment.

The results of this experiment are as fellows ;

1) The velocity of surface defect is related to the following expression “dN/dl=cp»” .

2) The surface defect is mainly caused by the oxide film of surface.

3) The rolling contact of dryness shows the phenomenon like Fretting corrosion.

4) Plastic flow is seen in surface defect, which exhibits that residual strain remains.
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Table 7 Chemical compositions of material
(Weight %)

C | Ma | si 19 \s
S45C steel 0.38’ 0.784 0.26} 0.002. 0.008
Table 2 Mechanical properties of material
Yield Tersile Elongation | Reducfion
strength strength of area
(kg/mm2) | (kg/mm2) (%) (%)
33.0 | 62.8 26.4 27.3

—e= 1() +0.05 p=—

g

D zom

D=50.0 , 46.7 , 42.0 ,
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Table 3 Load and maximum contact pressure

as each slip ratio.

Slip ratio Load Max Contact pre
% P kg Py kg/mm?2
25 27.09
10.0 40 34.27
50 38.31
60 42.00
25 27.60
16.7 40 34.95
50 39.08
25 28.35
24.4 40 35.86
50 40.09

Table 4 The number of revolution as arising the surface defect.

10% 16.7% 24.4%
Py kg/mm2| N rpm Po kg/mm2 N rpm Py kg/mm2 N rpm
27.09 3080 27.60 8000 28.35 7400
34.27 1650 34.95 4100 35.86 1500
42.00 780 39.08 800 40.09 680
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Fig. 2 The development of surface defect against the number of revolution of lower test-piece.
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Fig. 4 The development of s. d. Slip ratio 24.4%
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Table § In case of a surface fatigue by the

lubricating oil.

\ 16.7% | 24.4%
N rpm ! 1250 ‘ 350
i 1010 2150

1 2 3

N 6 7 X102

Number of revolution

Fig. 5 The development of s. d in case of a surface fatigue by the lubricating oil.
U line is N=5.3%x104 and L line is N=1.8x105. Slip ratio 16.7%.
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Fig.6 The development of s. d in case of a surface fatigue by the lubricating oil.
U line is N=5.6%x104. and L line is N=5.6X10¢ Slip ratio 24.4%.
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Fig. 8 Roughness of surface defect at p=25kg.
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Fig. O Roughness of surface defect at p=350kg.

Res Rep, of Ube Tech, Coll.,

L T.P W
ower 0' 30

PHNTRVERS) CHEERE 2HRL TA S L, RH
ZEREUTRBECI>T{WVWIARLELEE->TWVS
5, BEOSVE & OBEFRESRAE T IBERD §
h EbMEENSE, {WVWIAE, dHENIELIE
BT EICIIR D BFRET, TROFELC I > TELVWELL
BROENVCAE, bV EVDIEBEITRIFCLST
B ORAERFEL T 5

4. & £

LLEO#ED S, L ORERECOWVTIE, ZDIREE
%3 Fretting Corrosion &l T\ 5%, —i&ic Fretting
Corrosion 13K 24U, EEREEIZBYNME B)DOEK
UEITSE U IERRIN 2ig %2 35 C EBFIL TV 5.

KERTIZBEOE, HHR2EL o35 BESEM
U, EERCEUBEERHLEIT 2L &b koL
& E—HT 5. REEEOERVSEEH (CHRE &
ﬁ@%ﬁ?%oTP%C&#M@@%ﬂL@TWi%%
FE/) & DEAR 2 TEHT &,

gdfl\/: cpo™ @
Ll hECE, TRDEI0% (¢=0.5X107%),
16.7% (¢=1.5%x1075), 24.4% (1.9x1073) &L
T, n=2.5L UTHER ERBRHR 2RO LEbE s

—o~ 10.0%

- -0- 16.7%

== -o— 24.4%.
0.25}¢ Relative slip ratio*

0.20 C =1,9X10’

0.15

0.10

Velocity of surface defect

0.05

i i 1
15 20 25 30 40 50
Maxmum contact pressure kg /mn’ -

Fig. 10 The relation between the maxmum contact
Pressure and the velocity of surface defect .
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