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Abstract: Optical microscope ( OM ), scanning electron microscope ( SEM ), transmission
electron microscope ( TEM ), micro-indentation tester and X-ray stress meter were employed to
investigate the microstructure of backup rolls’ subsurface after rolling contact fatigue. The
maximum value of fatigue damage was located on the subsurface of the backup roll which was
about 400 wm away from the surface. The increased hardness, reduced residual stress and elevated
corrosion resistance of the subsurface resulted from rolling contact fatigue. Microstructure of the
subsurface was broken into small pieces and dislocation density was increased. Under one constant
contact stress, fatigue damage of backup roll increased with the increasing percentage of fatigue life.
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Table 1 Chemical composition of backup rolls for rolling contact fatigue ( mass fraction) %
A C Si Mn P S Cr Ni Mo Y
FilHE 0.4~0.7 0.3~0.7 0.3~0.7 <0.010 <0.001 4.8~5.2 0.3~0.5 0.3~0.5 0.1~0.2
[y 0.7~0.9 0.3~0.7 0.3~0.7 <0.010 <0.001 4.8~5.2 0.3~0.5 0.3~0.5 0.1~0.2
FR2 FohEMESTIRE &G
Table 2 Experiment conditions of rolling contact fatigue test
Hefi Vi 71/ MPa HEL P R SRR E/C BE#/ (remin ") HEN
1700 ~2 000 5 0.073 £0. 004 60 +5 2 000 20443

2Q mm
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Fig. 1 Size of the piece for rolling contact fatigue test
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Fig.2 P-S- N curves of backup roll
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Table 3 Test results of backup roll rings after
rolling contact fatigue

i HL il % P AT/N TR UEL
20 8143.75 214712
50 7965. 50 171 770
80 7879.25 107 356
100 8042.75 42924
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Fig.3 Photo of backup rolls’ surface after rolling
contact fatigue at different percentage
of fatigue life

(a)—20% ; (b)—50% ; (c¢)—80% ; (d)—100% .
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Fig.4 Average spalling mass of backup rolls
after rolling contact fatigue
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Fig.8 Original microstructure of backup roll rings for rolling contact fatigue
(a)—SEM JESi; (b) —TEM JEHi.
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