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Effect of Rolling Conditions on the Sticking Phenomena of
Ferritic Stainless Steel

Won Jin and Joemyong Choi

Abstract

Sticking behavior under the hot rolling conditions for ferritic stainless steels have been studied.
Sticking, which is a phenomenon that the naked metal exposed to the surface by scale breakaway dur-
ing hot rolling sticks to the roll surface, was affected by both high temperature tensile strength and
oxidation resistance of the steels. A steel having higher tensile strength and lower oxidation resistance
exhibits better resistance to the sticking. It is due to that higher tensile strength increases localized
deformation resistance and lower oxidation resistance creates lower friction between steel and roll by
forming thicker scale as a lubricant during hot rolling. So, the sticking tends to occur more severely in
the order of 430J1L, 436L, 430 and 409L. The most sensitive temperature to the sticking was found
to be 900C for all grade of steels. It was also found that the high speed steel(HSS) roll compared to
the Hi-Cr roll was more beneficial to prevent sticking. Because higher surface hardness of HSS roll
compared to that of Hi-Cr roll provides less nucleation sites for sticking such as scratch on the roll

surface.
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Table 1 Test variables for sticking simulation

roughness of roll surface

Variables Test condition
1 | roll material HSS, Hi-Cr
2 | mating material 430J11., 436L, 430, 409L, 304
3 | contact stress 400 MPa
4 | simulation temperature 700 ~ 1000C
5 | number of rotation 5, 7, 10, 20, 40, 60, 80, 100 rev.
6 | backward slip ratio 34%
7 | rolling speed 0.3 m/sec
8

Ra:10-~20gm
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Table 2 Comparison of HSS and Hi-Cr roll in microstructure and mechanical properties

Property HSS roll Hi-Cr roll

. CarbideMC + M:Cs + Carbide(M~Cs)

Microstructure MC) + Martensite + Martensite
Total Hardness(Hv) 702 558
Hardness of matrix(Hv) 650 450
Tensile strength(Kg/mm®) 98.4 86.7
Resistance of heat-cycled fatigue exellant fair
Resistance of surface roughness exellant fair
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