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Abstract : Nano composite coatings recently demonstrate excellent mechanical properties in hardness, wear, corrosion resistance,
etc. For this reason, various field industries are interested in nanocomposite coatings. In this study, an experimental design was
applied in order to find out the optimum processing condition. The important processing parameters selected were current density
(A), pH(B), electrolyte temperature(C), and AL,O3 concentration(D). The confirmation experimental result based on the optimal
processing condition(A3;B3;C;D3) through the analysis of variance(ANOVA) showed that the alumina was evenly distributed on the
Ni matrix. In addition, the particles were embedded more firmly and finely in the Ni matrix. Based on the EDX interpretation, the
composition of alumina was approximately increased up to 8.65 wt%, and the hardness value was increased to approximately 983
Hv. Therefore, Ni-Al,O3 composite coatings showed that there is an increase in the hardness value and the thickness of the coating
when the amount of alumina is increased.

Key words : Electro co-deposition(7 3l %1 2}, Composite coatings(&-37 ), Nano particle(t}3= YA}, Ni matrix(4 & HE
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Table 1 The plating parameters and levels for electro-deposition

Parameter Symbol Unit Level

1 2 3

Current density A A/dm® 2 3 4

pH B pH 3 4 5

Bath temperature C °C 30 45 60

Al O3 nano-powder D g/L 10 20 30

Table 2 Lo(3*) Orthogonal array
Expt. Factors

No A B C D
S-1 2 3 30 10
S-2 2 4 45 20
S-3 2 5 60 30
S-4 3 3 45 30
S-5 3 4 60 10
S-6 3 5 30 20
S-7 4 3 60 20
S-8 4 4 30 30
S-9 4 5 45 10
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Table 3 EDX result of Ni-Al,Os; composite doatings

Element, wt%
Sample - - Total,%
Nickel Alumina Carbon
S-2 87.81 5.30 6.90 100
S-5 91.00 2.14 6.86 100
S-8 86.14 6.16 7.70 100
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Fig. 4 Micro-hardness of pure Ni-Al,O3; composite coatings
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Characterization of Nickel / Nano-Alumina Composite Coatings by Conventional Electro Plating(CEP)

Table 4 Experimental output coatings thickness, hardness and S/N ratio

Expt. No Th(lfll::; s Hiﬁ:; 58 S/N ratio
S-1 2433 709.59 57.02
S-2 21.86 519.34 5431
S-3 19.17 411.39 52.29
S-4 2747 647.74 56.23
S-5 15.48 400.88 52.06
S-6 27.17 768.91 57.72
S-7 26.19 515.29 54.24
S-8 54.84 881.77 58.91
S-9 36.76 729.13 57.26

Table 5 Analysis of variance for signal to noise ratio

Symbol i;izrzz DOF | Variance | F-ratio COHt(l:)l/t);l tion

A 7.684 2 3.842 8.046 16.14

B 0.090 2 0.045 0.094 0.19

C 37.792 2 18.896 | 39.573 79.40

D 0.196 2 0.098 0.205 0.41
Error 1.910 4 4.01
Total 47.591 8 100
A B C D
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Fig. 7 Interaction plots for hardness of Ni-Al,O3; composite coatings
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