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Development of Ni-Based Heat-Crack Resistant Superalloy for Overlaid Rolls of Continuous Caster
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Toshiyuki Sawada, Katsu Yanagimoto, Takamitsu Maruyama and Katsutoshi Kawazoe

Synopsis: Ni-based heat-crack resistant superalloy (11Mo-10Co alloy) with high tensile strength, high ductility and low

coefficient of thermal expansion at high temperature has been developed as overlay welding material for the roll
used in continuous casting equipment. The composition of 11Mo-10Co alloy is designed with appropriate Cr
content for high temperature oxidation resistance, maximum Mo content without forming detrimental intermetallic
compounds and Al and Ti contents to optimize amount of y' without 0 phase.
Deposited metal of 11Mo-10Co alloy showed higher tensile strength, higher ductility and lower coefficient of
thermal expansion at high temperature than those of the alloy with the composition of Ni-19%Cr-12%Co-6%Mo-
1%W-2%Al-3%Ti-0.05%C-0.005%B (denoted hereafter as UD-520). Furthermore, the roll overlay-welded with
11Mo-10Co alloy powder had more excellent heat-crack resistance than that with the alloy powder equivalent to
UD-520. In addition, 11Mo-10Co alloy had excellent high-temperature oxidation resistance, high-temperature
wear resistance and corrosion resistance against 5 mass% HF aqueous solution.

Key words: welding material, continuous casting roll, overlay-welded roll, superalloy, nickel-based alloy, nickel-chromium-

molybdenum alloy, heat-crack resistance, tensile strength, ductility, coefficient of thermal expansion, high-
temperature oxidation resistance, corrosion resistance, high-temperature wear resistance
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Fig. 1 Relationship between elongation and 0.2%
offset yield strength of Ni-based superalloy at
923K®.
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Fig. 2 Cross-sectional backscattered electron images of Ni-xMo-Cr-W-AI-Ti-C cast alloys.
Mo contents are (a) 11%, (b) 12% and (c) 13%.

Fig. 3 Cross-sectional backscattered electron images of Ni-12%Mo-yCo-Cr-W-AI-Ti-C cast alloys.
Co contents are (a) 0%, (b) 5% and (c) 10%.
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Fig. 4 Schematic diagram of heat-crack test.
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Fig. 5 Tensile strength of deposited metals at various
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Fig. 7 Coefficient of thermal expansion of deposited
metals at high temperature.
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Fig. 8 Appearances of test roll surfaces overlay-welded with (a) 11Mo-10Co and (b) UD-520 alloy powder with

penetrant testing after heat-crack test.
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