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Synopsis :

The purpose of caster roll investigations is to improve productivity and to contribute to
energy and resources saving by means of prolongation of caster roll lives. The
experimental results show that thermal cracking is well correlated in terms of physical
and mechanical properties of the rolls while steam oxidation is correlated with
metallurgical structure at oxidation temperatures. The authors have successfully
developed a heat resistant overlay alloy, "Super KBS", and a precipitation hardening
overlay alloy, "W630", for a caster roll equipped with no external cooling device and for
that equipped with an external cooling device, respectivety. The two newly developed
alloys have been applied to full-scale commercial caster rolls, consequently achieving

the prolongation of caster roll lives.
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The purpose of caster roll investigations is to improve productivity and to contribute to energy and resouses saving by
means of prolongation of caster roll lives. The experimental results show that thermal cracking is well correlated in terms
of physical and mechanical properties of the rolls while steam oxidation is correlated with metallurgical structure at oxi-
dation temperatures. The authors have successfully developed a heat resistant overlay alloy, “Super KBS”, and a precipi-
tation hardening overlay alloy, “W 630", for a caster rol! equipped with no external cooling device and for that equipped
with an external cooling device, respectivety. The two newly developed alloys have been applied to full-scale commercial
caster rolls, consequently achieving the prolongation of caster roll lives.
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Table T Benchmark compositions of overlay materials
Compositions Welding
Name (mass%) method Remarks
W210 | 0.08C133Cr40Ni  SAW (Band) Conventional
overlay
0.16C-12.9Cr-0.1Ni- Developed
Super KBS Co, Mo, V. Cu SAW (Band) overlay
0.04C-17.1Cr4.5Ni- Developed
W 630 4.5Cu-0.12Nb SAW (FCW) overlay

SAW: Submerged arc welding, Band: 50 mm wide strip welding,
FCW: ¢3.2 flux cored wire welding
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Photo 1 Examples of microstructure of overlay materials
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Table 2 Room temperature properties of overlay materials

Name A, °C) a* (x107%/°C) 1 (W/mK) YS (MPa) TS (MPa) El (%) RA (%) Hardness (DPN}
W 240 bb5 11.5 21.3 721 825 17.5 58.0 283

Super KBS 650 10.9 25.3 925 1122 12.5 33.5 361
W 630 620 119 17.1 734 989 14.8 337 329

a: Coefficient of expansion, a*RT.~100°C, i:Thermal conductivity
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Fig. 1 Yield strength as a function of temperature
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Fig. 2 Reduction of area as a function of temperature
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Fig. 3 Vickers hardness as a function of temperature
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Fig. 5 Relation between maximum crack depth after thermal
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Photo 2 Microstructure of test pieces at the point of a crack
after thermal shock test (X1 000 cycles)
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Photo 5 Appearance of outer side roll surface after application to
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