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Effect of the Addition of Saccharin Sodium Salt on the Hardness of Electroplated Ni-P Film
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* Faculty of Engineering, Muroran Institute of Technology(27-1, Mizumoto-cho, Muroran-shi, Hokkaido 050-8585)

This study examined Ni-P electroplating with saccharin sodium salt. Hardness of the deposited films increased concomitantly with

increasing concentration of the saccharin sodium salt in the plating bath. It reached Hvm = 822 at the concentration of 8.3 mol m .

Crystallites in the films were too small to account for film hardening by the Hall-Petch mechanism.
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Table 1 Bath composition and plating conditions. i 800k 9,% |
Component and pH Concentration § /D © \\\
nickel sulfate (NiSO,*6H,0) 1.2kmolm * E 750} /" \‘6 7
phosphorous acid (H;PO5) 0.5kmolm * = ’," A
lactic acid (C3HgO3) 0.1 kmolm ~* % 700 O/'/ \‘\ 7
glycine (C,H;NO,) 0.28 kmolm ~* § 650 Q’ |
acetic acid (CH;COOH) 0.15kmol m ~* o /‘/@ o B é
saccharin (C;H;NO;S) 0~ 25molm * § 60 g """""" (O %—"'/
pH 25 = o o o
anode material Ni wire (¢ 2 mm X 200 mm) 550 L L L L
cathode material Al plate (A1100, 25 mm X 50 mm) 0 5 10 15 20 25
cathodic current density 100 ~ 1000 Am "* Concentration of saccharin sodium salt , Cggg / mol m>
bath temperature 358 K
target plating film thickness 26 pum
Fig.1 Relation between the concentration of saccharin sodium salt
in the bath and micro-Vickers hardness of electroplated Ni-P
* E-mail : isao.sacki@me.com films on Al Cathodic current density was 200 A m .
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Fig.2 Relation between the concentration of saccharin sodium salt
in the bath and the contents of sulfur, carbon and phosphorus
in electroplated Ni-P films.
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Fig.3 Relation between the P content and the micro-Vickers hard-
ness for electroplated Ni-P films.
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Fig.4 XRD patterns of electroplated Ni-P films from the both
containing various concentration of saccharin sodium salt.
Cathodic current density was 200 Am % Curves(1)-(8)were
of the films obtained by using the bath with 0, 4.2, 6.3, 8.3,
12.5, 16.7, 20.8, and 25.0 mol m " of saccharin sodium salt.
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Fig. 5 Hall-Petch plot for electroplated Ni-P films.
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Fig. 6 Relation between the cathodic current density and micro-

Vickers hardness of electroplated Ni-P films. Concentration

of saccharin sodium salt was 8.3 mol m >,
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