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Microhardness and Tensile Strength
of Electroformed Ni-based Superalloy Sheets Exfoliated
from a Dumbbell-shaped Titanium Cathode

Ryusei SAEKT*

In this study, Ni-Co binary alloy sheets were synthesized by electroforming in a sulfuric acid bath using
exfoliation from a dumbbell-shaped titanium cathode. The Co content (X, ) in the electroformed Ni-Co alloy
sheets reached ca. 28 at% —57 at%, whereas the proportion depending on experimental parameters, such as
cathode current density and the bath composition (the proportion of Co* ions in the electrolytic bath). The
alloy sheets were shiny and the roughness values (R,) of samples were below 1 um because sodium dodecyl
sulfate (SDS) and saccharin sodium dihydrate were added as an additive to the electrolytic bath. Based on the
X-ray diffraction patterns, the electroformed Ni-Co alloy sheets have a nanocrystalline structure (crystallite
size = 20 nm). The lattice constant of the electroformed sheets increased with an increase in Co content (i.e.,
solid solution). The mechanical properties were improved due to the synergistic contribution of solid solution
strengthening and crystal grain refinement. The microhardness and tensile strength of the Ni-Co alloy sheets
increased up to 584 kgfmm™ and 2661 MPa (X, = 57%), respectively. The tensile strength of the electroformed
Ni-Co alloy sheets exceeded that of solidified Ni-Co alloys (ca. 370 MPa).
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