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Assessment of fatigue damage in 5% chrome cold rolling work roll
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Abstract

The role of fatigue on the surface damage of 5% chrome cold milling work roll is evaluated. Uniaxial and
torsional fatigue tests are carried out, and the baseline data for fatigue life evaluation are established. An
appropriate multiaxial fatigue parameter is developed from the fatigue data. Fatigue tests are also performed
under compressive mean stresses, and a mean stress model is formulated. A computer program is developed
to assess the interaction of fatigue and grinding of the roll. The fatigue damage is computed for selected
servicing conditions. It is found that the fatigue damage can be an important issue when the effect of mean
stress is ignored, however the fatigue damage is negligibly small when the effect of mean stress including the
residual stresses currently used is fully accounted. The result indicates that spalling due to the growth of
thermal shock cracks is more important than fatigue damage in roll surface failure.
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Fig.3 Monotonic stress-strain relation
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Sp#e cimen Stress amp’ 2N
AF001 950 580
AF002 850 3366
AF003 800 9026
AF004 700 48872
AF005 650 201664
AF006 650 169636
AF007 650 204064
AF008 600 >2.56E+06
AF009 550 >2.00E+06
TFOO01 1000 17150
TF002 900 36908
TF003 850 26192
TF004 800 190626
TF003 700 734024
TF006 650 >2.00E+06
TF007 650 >2.03E+06
AMO001 900 6842
AMO002 850 4638
AMO003 800 224074
AMO004 750 616420
AMO03 720 162678

(a) fatigue test
KBM Normal fracture
o, 878.2899 T, 1785.747
b -0.0671 b -0.0671
s, 1.429 kl 0.643587
S, 0.625869 k2 6.864523

(b) coeff’ of parameters

Table2. Fatigue test data
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Fig$. fracture of fatigue test specimen
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