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Abstract: 
Design of experiment (DOE) help in analyzing data in an efficient manner with fewer trials. 
The research adopted the method of Genichi Taguchi (G, Taguchi) to study the deposition 
of a group of binary layers (Zn-Ni), with the influence of four factors (time P, temperature 
T, corrosion current density I, concentration of nickel chloride salts N) The study of the 
changes in layer thickness, and the cohesion strength between the layer and the substrate, 
and the resistance to electrochemical corrosion is represented by the annual rate of 
corrosion (CR). By using the orthogonal array OA: L18 (21 x 33) and by analyzing the rank 
and the Signal to Noise Ratio (SNR) in the (Minitab-18). The results indicated that the 
excessive increase in thickness had a decrease of the cohesion strength and the corrosion 
resistance, as it was possible to achieve low corrosion rates and good cohesion strength at 
specific values of the deposition factors, and the study ended with determining the response 
surface of thickness with the cohesion strength and the corrosion rate. 

Key words: (Zn-Ni) Binary layer  Orthogonal Array (OA), Signal to Noise Ratio (SNR), Pull-
off Adhesion (Cohesion), Response Surface Methodology (RSM), Electrochemical Corrosion 
Rate (ECR). 
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1  
DOE: Design of Experiment  
DTM: Design of Taguchi Method  
SNR: Signal to Noise Ratio
LTB: Larger the Better  
STB: Smaller the Better  
OA: Orthogonal Array  
RSM: Response Surface Methodology  
Pull-off: Pull-off Adhesion test  
PPT: Potentiodynamic Polarization Test  
CR: Corrosion Rate  
P: Period  
T: Temperature  
I: Corrosion Current Density  
N: Concertation of Nickel Chloride salt   
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(1)(Minitab-18)
 

Micro Thickness:   Cohesion:       CR:    
P:      T:         I:      N:  

(12.2 - 47.8 µm) 
(11.5 - 24.58 MPa) 
(9 - 53 µm/y) 

(2)(3)(4)

 

 
Levels of the parameters 

 
  Responses 

N I T P micro Thickness Cohesion CR 
[g/l] [A/dm2] [Co] [min] [µm] [Mpa] [µm/y] 
20 2 25 10 22.6 24.58 47 
20 2 35 20 20.6 13.9 34 
20 2 45 30 21.9 14.53 29 
20 3 25 10 20.7 22.9 26 
20 3 35 20 36.2 17.62 18 
20 3 45 30 23.8 12.5 19 
20 4 25 20 28.3 17.6 25 
20 4 35 30 47.8 15.94 22 
20 4 45 10 16.6 18.98 9 
30 2 25 30 20.5 12.34 43 
30 2 35 10 12.2 21.14 24 
30 2 45 20 16.5 11.5 23 
30 3 25 20 20.3 17.3 53 
30 3 35 30 22.9 14.3 32 
30 3 45 10 14.1 17.4 14 
30 4 25 30 33.3 12.15 22 
30 4 35 10 18.7 16.13 15 
30 4 45 20 22.2 16.88 20 
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(2 )(N, I, T, P) 

Level N I T P 
1 28.02 25.41 27.55 24.66 
2 25.72 26.89 27.57 27.32 
3   28.31 25.50 28.63 
Delta 2.31 2.89 2.07 3.98 
Rank 3 2 4 1 

 

(3)(N, I, T, P) 

 

 

 

 

 

(4)(N, I, T, P) 

 

(3)
(Rank)(2)

(P)(I)(N)(T)

Level N I T P 
1 24.72 23.91 24.70 26.01 
2 23.62 24.46 24.27 23.87 
3   24.15 23.55 22.64 
Delta 1.10 0.55 1.15 3.36 
Rank 3 4 2 1 

Level N I T P 
1 -27.35 -30.14 -30.62 -25.81 
2 -27.93 -27.75 -27.30 -28.57 
3   -25.05 -25.01 -28.55 
Delta 0.58 5.09 5.60 2.76 
Rank 4 2 1 3 
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Micro Thickness = 25.95 + 18.25 N - 6.283 I - 13.94 T - 2.312 P - 12.16 I2 + 0.3988 T2 
- 0.04275 P2 - 7.176 N.I - 0.5525 N.T + 0.0935 N.P + 7.318 I.T 
+ 1.132 I.P - 0.0495 T.P + 0.4542 N.I2 + 0.133 N.I.T + 0.0011 N.T2 
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