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Process and deposition efficiency of nickel by
friction aided jet electrodeposition
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Abstract: Nickel deposition layers were prepared by traditional jet electrodeposition and the new friction aided jet
electrodeposition technique, respectively. Their surface micrograph, diameter of crystal grain and organizational structure
were studied by non-contact three-dimensional surface topography instrument, XRD and TEM. The deposition efficiency
and stability of the two methods were compared through thickness analysis of the deposition layers. The results show that
the surface of traditional jet electrodeposited nickel layer gradually becomes rough with the deposition time increasing
from 20 min to 120 min and R, increasing from 212 nm to 282 nm. Contrarily, the friction aided jet electrodeposited
nickel layer can always maintain bright and smooth, and R, decreases from 228 nm to 171 nm. By friction aided device,
little effect happens on the efficiency of jet electrodeposition, but the deposition uniformity and stability can be improved.
And by the device, the average grain size decreases from 15.6 nm to 10.9 nm.
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Fig. 1 Schematic diagram of friction aided jet electro-

deposition system
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Fig. 2 Surface 3-D morphologies of traditional jet electrodeposition layer at different deposition times: (a) 20 min; (b) 40 min; (c)

60 min; (d) 80 min; (e) 100 min; (f) 120 min
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Fig. 3 Surface 3-D morphologies of friction aided jet electrodeposition layer at different deposition times: (a) 20 min; (b) 40 min;

(¢) 60 min; (d) 80 min; (e) 100 min; (f) 120 min
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Fig. 4 Change of surface roughness of nickel deposition layer

with time: 1—Traditional jet electrodeposition; 2—Friction

aided jet electrodeposition
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Fig. 5 XRD patterns of nickel deposition layers under
different conditions: (a) Traditional jet electrodeposition; (b)

Friction aided jet electrodeposition
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Fig. 6 Average grain size of nickel deposition layer at

different deposition times: 1—Traditional jet electrodeposition;
2—Friction aided jet electrodeposition
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Fig. 7 Texture coefficient of Ni deposition layer at different

deposition times: (a) Traditional jet electrodeposition;

(b) Friction aided jet electrodeposition
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Fig. 8 TEM images of nickel deposition layers under different conditions for 120 min: (a) Dark field image of Ni prepared by

traditional jet electrodeposition; (b) Dark field image of Ni prepared by friction aided jet electrodeposition; (c) Bright field image and

selected area diffraction pattern of Ni prepared by traditional jet electrodeposition; (d) Bright field image and selected area diffraction

pattern of Ni prepared by friction aided jet electrodeposition
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Fig. 10 Thickness increment—time curves of Ni deposition

layer: 1—Traditional jet electrodeposition; 2—Friction aided

jet electrodeposition
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layer: 1—Traditional jet electrodeposition; 2—Friction aided

jet electrodeposition
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