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Application of Composition-Modulated Co-Ni Laminated Alloy Plating To Continuous Steel Casting Molds

Kohei ISHIDA **, Takayuki NAGATAKI *, Takuo NAKADE *, Tsutomu MORIKAWA °,
y
Masao MIYAKE ° and Tetsuji HIRATO **

* Nomura Plating CO., LTD (3-3-19, Yanaizu-cho, Fukuyama-shi, Hiroshima 729-0114)
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With the aim of extending the lifetime of molds used for continuous steel casting, we developed a composition-modulated Co-Ni alloy plat-

ing with alternately laminated layers of different compositions. Alloy films with laminated structures comprising few-micrometer-thick layers

were formed using a single plating bath by periodically altering the agitation intensity in the bath during plating. The hardness of the as-plated

composition-modulated Co-Ni alloy film was 350 HV, which was higher than that of a conventional non-laminated Co-Ni alloy plating film.

Heat treatment slightly decreased the hardness. Nevertheless, the composition-modulated film exhibited higher tensile strength and higher

hardness than the conventional alloy film after heat treatment at temperatures of 200-700 C. The breaking elongation of the composition-

modulated film increased to 30% after heat treatment at 700 ‘C. Finally, the composition-modulated Co-Ni alloy plating was applied to a mold

surface, which was then used for continuous steel casting. It exhibited excellent resistance against crack formation by thermal shock resulting

from contact with molten steel during continuous casting.

Keywords : Co-Ni Alloy Plating, Composition-Modulation, Elongation, Continuous Casting Mold
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Table 1 Plating bath composition.

Composition

CoS0,*7H,0 04M
NiSO,6H,0 0.8M
H;BO; 0.57M
pH 4.0

Fig. 1 Appearance of tensile test piece.
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Fig. 2 Cross-sections of composition-modulated Co-Ni alloy plating films with different layer width and a conventional Co-Ni
alloy plating film and schematic diagram of composition-modulated Co-Ni alloy plating.
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Fig. 3 Polarization curves on copper cathode at different electrode rotation speeds in (a) Co 0.46 M bath and (b) Ni 0.25 M bath.
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Fig. 4 Changes in hardness of plating films by heat treatment at various
temperatures for 1 h.
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Fig. 7 Corrosion rate of plating films in various acid solutions.
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