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Abstract—In this paper the residual stresses on lubricated sliding surfaces were measured during break-in
procedure and up to scuffing by the X-ray diffraction method. The cylinder-on-disk type tribometer was used
with the line-contact geometry. Scuffing tests were done using a constant load. In the break-in procedure the
loads were increased from very low values in several steps. It was found that the sliding surfaces with
break-in represented relatively higher values of residual compressive stresses than those without break-in.
The residual stresses below the surfaces showed the small amount of stress increases. The results of scuff-
ing tests with and without break-in showed the same trends as break-in tests did. However, in case of tests
with break-in procedure the stresses below the surfaces showed very large increases in the residual compres-

sive stresses. From the tests of break-in and scuffing,

it was found that the increases in scuffing lives were

related with the increases of residual stresses on the lubricated sliding surfaces with break-in.
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Fig. 1. The durability of steel sliding surfaces with
lubricants comparing systems where full loads were ap-
plied immediately and progressively[2].
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Table 1. The known mechanical properties of specimen

Hardness 290 HV
Tensile Strength/ Ultimate 675 MPa
Yield Strength 405 MPa
Modulus of Elasticity 205 GPa
Shear Modulus 80 GPa
Roughness, Ra 03

Normal Load

Disk
Rotation
Fig. 2. Cylinder-on-disk type sliding test.
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Table 2. Normal load history used for scuffing test
and break-in process

Break-in Scuffing
Rotating speed 93 rpm 136 rpm
Initial 100N
Normal [ oing rate | SON/I0min | 730N
Load
Final 200N
Lubricant Mineral oil
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Table 3. Constants used for X-ray diffraction residual
stress analysis

Exposure time 5 sec
Number of exposure 5

Peak fit method Pearson
Percentage used for curve fit 85%

Focal distance 40 mm
Incident angle(®) -20, -10, 0, 10, 20
Target Cr (Ko radiation)
Exposure method multiple
X-Ray elastic constant 24,500 ksi
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Fig. 3. Residual stress distribution during the scuffing test without break-in.
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Fig. 7. The degree of plastic deformation during the
scuffing test with break-in
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