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Wear and oxidation behavior of cast high-speed
steels used for work rolls in hot rolling mills
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Cast high-speed steel (HSS) work rolls are used in roughing and finishing stands of hot rolling mills, as they
possess high hardness and wear resistance, which is responsible for their great durability in service. During
the rolling process, depending on the operating conditions in the respective stand, the degradation of the work
rolls is caused by a combination of thermal fatigue, rolling contact fatigue, adhesive wear, abrasive wear, and
corrosion. Furthermore, wear-protective tribolayers may form because of the oxidation behavior, which sig-
nificantly impacts the wear of the rolls.
A customized wear test rig was used to investigate the wear behavior of HSS under different hot rolling con-
ditions. This test rig enables the simulation of rolling conditions between the work roll, the back-up roll, and
the hot-rolled steel. The test parameters were systematically varied to ensure that the wear behavior was
assessed under conditions similar to those experienced in the R2, F1, and F2 stands at Tata Steel’s Direct Sheet
Plant in the Netherlands. Additionally, high-temperature oxidation tests were carried out at different tem-
peratures to investigate the oxidation behavior of HSS. The degradation mechanisms and the oxide formation
were analyzed using light optical microscopy (LOM) and scanning electron microscopy (SEM).
The results of this study demonstrate the impact of parameters such as temperature, rotational speed, and
slip on the wear and oxidation of specific HSS grades. Additionally, correlations between the carbide content,
the carbide types and the wear behavior of HSS are highlighted. The experimental methods only enabled
reproducing the surface degradation of the rolls after use at Tata Steel’s Direct Sheet Plant to a limited extent.
However, the combination of wear and oxidation tests helps explaining the wear and oxidation behavior of
HSS rolls under industrial hot rolling conditions.
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