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LIFE EVALUATION OF THE CASTING REPAIR PART AT THE END OF THE
WORK ROLL NECK OF A FOUR-HIGH ROLLING MILL
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Abstract As the core component of strip mills, roll consumption has an essential influence on the production cost. With
the increasing demand for cost reduction and efficiency increase caused by the intensifying competition of iron and steel
enterprises, the recycling of roll re-manufacturing has been gradually promoted. It is one of the main ways to transform the large-
size roll of the large rolling mill to a small rolling mill after its work layer consumption. For rolls with local size, especially those
with insufficient shoulder size, casting lengthening is usually adopted to meet the needs of further use. The service life of the roll
after casting joint repair and re-manufacturing becomes the key to ensuring safe production. Because of the above problems, the
fatigue performance test was carried out on the roll casting part sample. At the same time, the torsional fatigue model was used to
predict the life of the roll neck after the repair of the work roll based on proving the calculation accuracy and combining it with
the load spectrum established based on the field production data. The expected service life met the performance requirements of
the repaired roll on the site. It can provide theoretical support for establishing an on-site roll safety maintenance system.
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Fig. 1 Casting welding diagram of roll
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Fig. 2 Casting roll flat head stress calculation diagram
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Tab.1 Standard comparison table of U,
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(a)Schematic diagram of fatigue sample of cast joint material
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(b)Cast joint material sample for fatigue testing
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Fig. 3 Fatigue testing specimen
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Tab.2 Test data
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No. Torque TAN+*m) Cycle times N
1 16 167 334
2 16 192 270
3 16 240 876
4 16 144 794
5 15 663 038
6 15 477 849
7 15 352879
8 15 292 960
9 14 1003 985
10 14 671 024
11 14 491 905
12 14 432 095
13 13 1583154
14 13 671753
15 13 866 582
16 13 977 423
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Fig. 4  S-N curve of casting material
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Tab.3 Model parameter
3 a a b
0.393 4 22436 8 2.68 x 10" -6.1672
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AR LA2K Fitting line of experimental data
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Fig. 5 Comparison of cycle times
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Tab. 4 Life contrast
HIFE ) WA B
Torsional shear stress 7/MPa  Median life  Predicted life N, Error /%
579.83 194 674 208 795 7.25
543.59 334 860 397924 18.83
507.35 575 996 625 343 8.57
471.11 990 776 873 122 11.87
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Tab.5 Casting repair roll casting section stress spectrum
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Tab. 6 Cycle times calculation

95 IX[H] HLEEYIN T

No. Section Torsional shear stress z/MPa
1 WY, 51.573 4
2 w,Y, 60.640 3
3 w.Y, 55.267 4
4 w,Y, 60.389 4
5 WY, 557289
6 WY, 54.110 4
7 WY, 57.400 4
8 WY, 54.2797
9 W,Y, 55.168 8
10 WY, 55.286 8
11 WY, 52.2873
12 WY, 58.076 1
13 WY, 51.573 4

[X.[] Section N, N,
WY, 5817.808 1841 691.68
w,Y, 5419.403 1 384 805.96
w.Y, 5468.349 1630515.01
w,Y, 6 435.581 1394 951.10
w.Y, 4 405.855 1606 818.24
WY, 4 412.407 1692 392.43
w.Y, 4318.949 1524 935.34
WY, 4356.285 1683 110.28
w,Y, 5352773 1635 648.91
WY, 4323.883 1629 507.87
w.Y, 4130971 1797 652.55
WY, 4019.875 1494 250.31
WY, 4 586.340 1 841 691.68

/N Subtotal 63 048.480 21157 971.36
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