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Abstract

High speed nickel electroforming can be carried out by flowing electrolyte with a
high current density. The electroformed nickel from normal Watt’s electrolyte has
toughness but has a demerit of high internal stress in tensile state as compared with
sulfamate nickel electrolyte. Practically low internal stress are observed in the nickel
electroformed by some high current densities and modulated currents. The detailed
generation processes of the internal stress are not revealed, however, hydrogen
contained in the nickel is considered as a fairly effective origin in tensile state.

In this paper, it is determined whether the hydrogen contained in the high speed
electroformed nickel contributes to the origin of the internal stress in tensile state by
means of quantitative analysis of hydrogen. Internal stress in a tensile state decreases
as the hydrogen content increases. After aging at room temperature, the hydrogen
content decreases but the stress and hardness increase. From these results, the
hydrogen discharge from the electroformed nickel contracts the lattice of the nickel
crystal, and as a result tensile stress occurs.
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Table1 Composition of electrolyte

Temperature of

NiSO4 6H.0 | NiCl; 6H20 | H3BOs; pH electrolyte

330g/1 45g/1 30g/l | 4.0-4.5 60°C
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Fig.10 Activation energy of hydrogen discharge
contained in electroformed nickel.
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