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Abstract

This study investigated the optimal conditions for improving the wear resistance of 3D-printed ABS
parts through nickel electroplating with molybdenum disulfide (MoS2) as a solid lubricant. The key parameters
examined were the concentration of MoS, powder in the plating bath and the applied current density during
co-electrodeposition. A Ball-on-Disc test was conducted to evaluate wear performance. Based on the results
from a 2% factorial design, current density was identified as the statistically significant factor influencing wear
loss, whereas the MoS, powder concentration showed no significant effect. High current density during
electrodeposition promoted the formation of large nodules in the Ni-MoS, coating, thereby enhancing the

wear resistance of the plated surface against an alumina ball. The optimal condition for minimizing wear loss,

as determined from Pin-on-Disc testing, was achieved with a current density of 10 A/dm?2.

Keywords: molybdenum disulfide, MoS,, electroplating, wear, coating
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Source DF AdjSS AdjMS F-Value P-Value
Model 15 10057 6705 557 0.000
Linear 6 6513 10856 9.02 0.000
MoS2 3 1055 3516 292 0.049
Current 3 5459 18195 15.11 0.000
2-Way Interactions 9 3544 3.938 3.27 0.006
MoS2*Current 9 3544 3.938 3.27 0.006
Error 32 3853 1.204
Total 4713970

USunmmsinwsavastunfauagalinaian

Analysis of Variance

Model Summary

S R-sq R-sq(adj) R-sq(pred)
1.09728 72.30% 59.32% 37.68%
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Source DF AdjSS AdjMS F-Value P-Value
Madel 3 26278 8.759 479 0.034
Linear 2 21756 10578 578 0.023
MoS2 1 4.588 4.588 2.51 0.152
Current 1 16567  16.567 9.06 0.017
2-Way Interactions 1 5122 5122 2.80 0.133
MoS2*Current 1 5122 5.122 2.80 0.133
Error 8 14,633 1.829
Total 1140910
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USunmmIdinnsa (Volume Loss) = 4.67 —
0.392xANUAMILUUNTLUR NN (Current)  (2)

Analysis of Variance

Source DF AdjSS AdjMS F-Value P-Value
Madel 1 16567 16567 6.81 0.026
Linear 1 16567 16.567 6.81 0.026
Current 1 16.567 16.567 6.81 0.026
Error 10 24.343 2434
Lack-of-Fit 2 9.710 4.855 2.65 0.131
Pure Error 8 14.633 1.829
Total 11 40910

Regression Equation in Uncoded Units
Volume loss = 4.67 - 0.392 Current
Multiple Response Prediction

Variable  Setting

Current 10

Response Fit SE Fit 95% CI 95% PI
Volume loss 0758 0.637 (-0.661, 2.178) (-2.997,4.513)
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