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The influence of electrical parameters on the substrate surface activation
uniformity during alloy-iron plating

Liu Yong, Dong Wenzhong®
(Iron Plating Engineering Technology Research Center of Liaoning Province,
Dalian Maritime University, Dalian 116026, China)

Abstract: When preparing iron-based alloy coating on the engine crankshaft journal surface, the bonding
strength between the coating and the crankshaft substrate surface is the key factor restricting the coating
performance. In the initial electroplating stage, whether the crankshaft substrate surface is effectively and
uniformly activated is a key factor affecting the bonding strength between the coating and the substrate.
In iron-based nickel & cobalt alloy plating solution, the NiCl, 6H20 and CoCl, 6H,0 concentrations were
respectively 80 g/L and 30 g/L, and the specific gravity of the plating solution was about 1.22-1.23.
Moreover, the temperature was set to 40 °C-50 °C and the pH value was 0.6-0.7. Under the same process
specifications such as maintaining the anode and cathode matching areas, electrode distance, and
activation time, electrochemical activation treatment was carried out by adjusting the positive and
negative electrode voltages and current densities. The journal surface state after activation using different
voltage differences and current densities, as well as the metallographic structure of the prepared coating,
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were compared and studied. The results indicate that when the positive electrode voltage is maintained at
5V, the positive electrode is 0.2 V higher than the negative electrode, and the current density is set at 5
A/dm?, After 3 minutes activation, the substrate surface achieve effective and uniform activation, and
there is no defect at the prepared coating interface with the substrate, resulting in a deposition layer with

high bonding strength.

Keywords: iron-based alloy coatings; engine crankshaft; uniform activation; voltage difference between

positive and negative electrodes; current density
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Tab.1 Electrical parameter values for uniform activation

treatment process experiments
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Fig.1 Surface state before and after activation process
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by different activation process
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after process 2 activation treatment (1000X)
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Fig.5 Metallographic photo of the coating sample deposited

after process 3 activation treatment (1000X)
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Fig.6 Metallographic photo of the coating sample deposited

after process 5 activation treatment (1000X)
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