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Thermal Fatigue and Wear Properties of High Speed Steel Roll
for Hot Strip Mill

Jae-Hwa Ryu and Jong-Il Park

Abstract

The thermal fatigue and wear properties of high speed steel roll which was recently developed were
investigated by observing microstructure, by measuring mechanical and physical properties, by con-
ducting thermal fatigue testing, and by measuring the amount of wear in actual mill. High speed
steel roll had better thermal fatigue life than high chromium iron roll, which was due to lower carbide
content, higher strength, and higher thermal conductivity. The amount of wear of high speed steel roll
was nearly the same as that of high chromium iron roll in the first finishing stand, which was due to
the oxide formation on the roll surface. However, in the third finishing stand, the wear resistance of
high speed steel roll was 2~3 times as good as that of high chromium iron roll because the former had
higher hardness at high temperature.
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Fig. 1 Stress-strain behaviour of roll surface during
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Table 1 Chemical composition of roll materials
. Chemical composition (wt%)
Roll material C [ Si[Mn] C [N [ M| V [ W
High speed steel roll |1.5/20[05/1.6|05/15] 4/7 1/4 1/4 37 09
High chromium iron roll [2.5/3.0/0.5/1.5]|0.3/1.0( 1418 | 0/1 /1 - -
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Fig. 2 Microstructres of roll materials
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Table 2 Microstructure, hardness, and tensile strength of roll materials

Carbide Matrix Bulkk | Tensile *
Roll material type hardness micro- hardness | hardness | strength
(vol %) (Hv) structure (Hv) (Hv) | (kg/mm®
MC
(5)
. M1Ca tempered
High teel roll
igh speed s ol 6.1 1698 nsite 646 702 98.4
MeC
(1.9 1478
. . . M:Cs tempered
High chr 11
gh chromium iron ro (265) 1624 nsite 513 558 86.7

* ! tensile strength at 200C
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Fig. 3 Thermal fatigue life of roll materials

Fig. 4 Fracture surface of thermal fatigued high speed steel

Fig. 5 Surface crack in thermal fatigued high speed steel
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Fig. 7 Wear of roll materials
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Fig. 8 Surface crack density in thermal fatigued specimens
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Fig. 9 Hardness of roll materials with temperature

Table 3 Physical properties and calculated Eichelberg quality factor of roll materials

Roll matecial »* k* Oy E° a Eichelberg
2 (W/m-K)| (kg/mm?) | (kg/mm® | (10°%/K) | quality factor
High speed steel roll 0.27 25.5 98.4 23500 14.0 5567
High chromium iron roll| 0.3 20.0 86.7 22000 14.1 3913

* _ret /)
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