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Abstact

The effects of an organic additive, naphthalene trisulfonic acid (NTSA), contained in the nickel sulfamate
bath on the surface properties of the electrodeposited nickel layer were investigated through electrochemical
technique, x-ray diffraction analysis, and microscopic observation. The addition of NTSA facilitated the oxi-
dation process of electrodeposited nickel layer during anodic scan and also increased the hardness and internal
stress of the nickel film as the applied current density became higher. It seems that NTSA modulated the
deposit structure during electrodeposition and so induced higher distribution of (110) orientation with respect
to (200). With the increase of the NTSA in the bath, nickel layer was formed in small grain size, which
resulted in enhanced surface evenness and brightness.
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Fig. 1. Transition of open circuit potentials of stainless
steel electrode (Type 304) in the Ni sulfamate
solution containing different concentration of
NTSA. Solution: 445 g/l Ni(NH,SO;),, 36 g/l
HiBOs, 1 g/l wetting agent, pH3.8 (55°C).
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Fig. 2. Cyclic voltammograms of Ni electrodeposition in
the Ni sulfamate solution with various concentra-
tion of NTSA. Solution: 445 g// Ni((NH,S0O5),, 36
g/l H;BO;, 1g/l wetting agent, pH3.8 (55°C).
Scan rate=25 mV/s.
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Fig. 3. Change of hardness of Ni electroformed layers
as a function of applied current densities in the
Ni sulfamate solution containing various concen-
tration of NTSA. .Solution: 445 g/l Ni{(NH,SO,),,
36 g/l H;BO,, 1 g/l wetting agent, pH3.8 (55°C).
Film thickness: 200 um.
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Fig. 4. Change of stress of Ni electroformed layers as
a function of applied current densities, which
were obtained in the same condition of Fig. 3.
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Fig. 5. X-ray diffractograms (a) and crystal orientation distributions (b) of Ni electrodeposited layers prepared at constant
current density of 60 mA/cm? for 30 minutes in the Ni sulfamate solution containing various concentration of
NTSA. Solution: 445 g/l Ni((NH,SOs),, 36 g/l H;BO;, 1 g/l wetting agent, pH3.8 (55°C).

Fig. 6. SEM images of Ni electrodeposited layers obtained in the same condition of Fig. 5. (a) NTSA free, (b) 1 g//
NTSA added, (c) 2 g// NTSA added, (d) 3 g// NTSA added (magnification = x500 (overall view) and x5,000

{enlarged view)).
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