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Defect Formation Mechanism of Electroless Nickel Plating on Aluminum Alloy Disk

RAN Hong-feng, XIAO Jiang-chu, ZHU Yi
(Shenzhen Kaifa Technology Co., Ltd., Shenzhen 518035)

Abstract: In view of the pit defect caused by the nickel plating of the aluminum alloy disc substrate, resulting in substrate
scrap, the microstructure defects of the aluminum alloy disc substrate were studied by scanning electron microscope (SEM)
and focused ion beam microscope (FIB). The influence of the pretreatment process on the surface morphology, phase
distribution and surface wettability of aluminum alloy surface were analyzed through the simulation of electroless nickel
plating pretreatment process. The result show that the aluminum matrix around the intermetallic compounds dissolves during
the pretreatment, causing the precipitated phase (intermetallic compounds) to fall off and forming micro-pits. When the micro-
pit is of deep size, it is difficult for the gas to discharge in time. Then the pit is difficult to immerse by plating solution,
resulting in less Zn coverage at the inner surface of the micro-pit. During the nickel plating process, the gas in some deep
micro-pits cannot be all eliminated in time when the substrate is immersed in the nickel plating solution. Thus, no nickel
plating reaction occurs in the micro-pits, resulting in the void formation in the micro-pits. The pit type defects are finally
formed on the plating surface.
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Table 1 Component of aluminum substrate alloying (w/ %)
Element Si Fe Cu Mg
Content 0.015 0.02 0.01 4.00
Element Cr Zn Al
Content 0.05 0.34 Bal.
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Fig.1 Microstructure of the pit type defect on Ni-P layer after electroless nickel plating
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Fig.4 Morphologies of the IMC on the Al substrate surface by different pretreatment stages
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Table 2 Water contact angle change of the specimens after

pretreatment process
Process &
Before treatment 99°
After treatment 118°
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