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A study of the effects on the composition of the electrodeposited Ni-TiO;
composite with the ultrasonic treatment
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In the present study, Ni-TiO, composite coatings were electrodeposited in a sulfamate bath containing TiO,
particles. The influence of the ultrasonic treatment on the co-deposition of TiO, particles in the coating
and the hardness of the electrodeposited Ni-TiO, composite has been investigated. Three different ultrasonic
treatments (pretreatment before the electrodeposition (pre-UT), pretreatment + applied during the
electrodeposition (UT), and the electrodeposition without the ultrasonic treatment (w/o UT)) were performed.
The Ni-TiO, composite coatings are characterized using scanning electron microscopy (SEM), image analyzer,
and hardness tester. Comparison of results indicates that the volume fraction is more important factor than
the agglomerated particle size in terms of the strength improvement, and the strength of the electrodeposited
Ni-TiO, composite coatings is enhanced with pre-UT condition.
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Table 1. Ni-TiO, electrolyte compositions

Nickel sulfamate tetra hydrate,

Ni(SOsNHa)» 4H>0 1.39 mol/L
Boric acid, H;BO; 0.65 mol/L
TiO,(anatase,25nm~70nm) 0.2 mol/L
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Fig. 1. The volume fraction of co-deposited TiO, particles with

pre-treatment of ultrasound time from an average of three different
cross-sectional areas.
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T

Fig. 2. The cross-sectional images of Ni-TiO, composites with
pre-treatment of ultrasound time (a) magnetic stirrer 30min (b) mag-
netic stirrer 24hrs (c) magnetic stirrer 48hrs (d) pre-treatment of
ultrasound 30min (e) pre-treatment of ultrasound 24hrs (f) pre-treat-
ment of ultrasound 48hrs (g) all treatment of ultrasound 30min (h)
all treatment of ultrasound 24hrs (i) all treatment of ultrasound 48hrs.
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Fig. 3. The current efficiency of co-deposited TiO, particles with
pre-treatment of ultrasound time.
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Fig. 5. The agglomerated TiO, particles size with pre-treatment of
ultrasound time.
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Fig. 6. The hardness of Ni- TiO, composite with pre-treatment of
ultrasound time from an average of three different cross-sectional
areas.
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