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Electrodeposition Behavior and Wear Resistance of Co—Ni Alloys from
Sulfamate Baths for Continuous Steel Casting Mold

Akira KUBOTA, Yasuhiko TSUBOTA, Hiroaki NAKANO, Satoru OUE, Shigeo KOBAYASHI,
Tetsuya AKIYAMA and Hisaaki FUKUSHIMA

Synopsis

: Electrodeposition behavior of Co—Ni alloys, which has been applied in the coating of continuous steel casting mold, was studied by measur-

ing the polarization curves using a Cu substrate in sulfamate baths of various compositions at 55°C under galvanostatic conditions. The wear
resistance of electroplated Co—Ni film was also investigated by sliding wear test of ring-on-plate type at 300°C. The results obtained were as

follows :

(1)

In a wide range of bath composition, Co—Ni alloy deposition shows a feature of anomalous codeposition in which the less noble Co

is electrodeposited in preference to Ni. The Ni deposition is greately polarized when compared to the Co deposition from their single baths.
Therefore, Co is deposited in preference to Ni, though Ni deposition from the alloy plating bath is more largely depolarized than that from its

single bath.

(2) The wear resistance of Co—Ni coating is improved with increasing Co content more than 50% in the deposits. The higher Co content
in the deposit is, the thicker oxide film mainly composed of CoO and Co,0, is formed on the surface of Co—Ni coating, which improves slid-
ing property to prevent adhesive wear between Co—Ni coating and press ring.
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Fig. 1. Relationship between bath composition and alloy
composition during electrodeposition of Co-Ni
alloy.
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Fig. 2. Partial polarization curves for Co and Ni deposi-
tion from Co-Ni alloy Elating bath and from their
single baths. (Co?* : Ni**=1:1)
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Fig. 3. Effect of bath composition on partial polarization
curves for Co deposition.
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Fig. 4. Effect of bath composition on partial polarization
curves for Ni deposition.
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Fig. 5. Effect of current density on alloy composition and
current efficiency for Co—Ni alloy deposition from
various bath compositions.
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Fig. 6. X-ray diffraction patterns of electroplated Co—Ni of
various alloy compositions.
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Fig. 7. Effect of alloy composition on vickers hardness of
electroplated Co—Ni.
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Fig. 8. Effect of alloy composition on sliding wear resis-
tance of electroplated Co—Ni.
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Fig. 9. EPMA images of surface of electroplated Co—Ni
film and press ring after sliding wear test. (Co con-
tent: 50%)
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