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The co-deposited behavior was investigated under varied bath compositions and current densities from

Watt Ni plating bath containing Al and Al:O; powders. For single- particle bath, Al and ALO:; particles were agglomer-
ated. The area percentage of Al:O; on plating surface decreased with increasing the current density, while that of Al
on plating surface increased. On the other hand, in case of double- particle bath with 1.25g/ £ of Al and 5.0g/ £ of
Al:Os 5g, the area percentage of Ni- Al-AlO; increased with increasing current density and the surface morphology
was fine without agglomeration. Intermetallic compounds such as ¥ and y+¥ phases appeared when the co-deposit-

ed film was annealed.
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Table 1. Electrolytic conditions for Ni- Al- ALO; dispersion
plating

NiSO. - 6H.0 225~300g/ £
NiCl, - 6HO.0 53~60g/ £
H.BO; 35~40g/ £
Sulfree 80 (N.25235) 100me/ £

pH 4.0(+05)
Temperature 50Cc(+0.2C)
Agitation speed 450r.p.m
Current density 1~20A/dm?

Table 2. The properties of Al and Al,O; powders used
AlLQO; Al

Particle size : 0.03m

Purity : 99.99%

Impurity levels: Max. Si 25, Fe
19, Mg 4, Cu 1(ppm)

Particle size : 1~4/m
Purity : 99.4%
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Fig. 1. Area percentage of Al on coating surface as a function of
current density and Al bath loading
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Fig. 2. Area percentage of ALO; on coating surface as a func-
tion of current density and Al,Q; bath loading
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Fig. 3. Microscopic photographs (using image analyzer) of the coating surface with current density
in the bath containing 5.0g/ £ of Al(a) 1A/dm? (b) 10A/dm? (c) 15A/dm?*(d) 20/dm?
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Fig. 4. Microscopic photographs (using image analyzer) of the coating surface with current density
in the bath containing 5.0g/ ¢ of ALLO; (a) 20A/dm?(b) 15A/dm? (c) 10A/dm? (d) 1A/dm?
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Fig. 5. Area percent of Al- ALO; on coating surface with cur-
rent density and ALQ; loading in the bath containing 0.5g/ £ of
Al
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Fig. 7. Area percent of Al- ALO; on coating surface with cur-
rent density and Al.O; loading in the bath containing 2.5¢/ £
of Al

g

: :
- | Al 5.0g1

§ |- 9 ///——V

i

o .0 [

§

g

% w0l

¥ —B—0.5g/1 A0,

z 8 ~0—1.25g11ALO,

g ol —A--2.5g11 AL,O,
—v— 6.0g1 ALO,

4 . . . :

<° t L] 10 18 20

Current Density(A/dm’)

Fig. 8. Area percent of Al-AlLQO; on coating surface with cur-
rent density and Al,O; loading in the bath containing 5.0g/ £
of Al
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Fig. 9. SEM micrographs of the coating surface with Al,O; loading in the bath containing 1.25g/ £ of
Al at 15A/dm?(a) 0.5g/ £ (b) 1.25g/ £ (c) 2.5g/ £ (d) 5g/ £
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Fig. 10. SEM micrographs of the coating surface with annealing
time at 600°C after electrodepositon as bath loading of 2.5g/ £
of Al and 25g/ £ of Al,O; at 15A/dm? (a) 1 hr (b) 10 hr
(c) 30 hr
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Fig. 11. X-ray diffraction patterns of the annealed deposit for
30hr at 600°C after electrodepositon as bath loading of 2.5g/ £
of Aland 2.5g/ £ of Al,O;at 15A/dm?
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Fig. 12. Microscopic photographs of the coating surface with an-
nealing time at 600°C after electrodepositon as bath loading of
2.5g/ £ of Aland 2.5g/ £ of ALO;at 15A/dm?(a) 1 hr (b) 10 hr
(c) 30 hr
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