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An example of a high voltage switch product caused
by poor plating adhesion

Lu Yajuan'??, Shenxiao'**, Li Xiaozheng'??, Lou Jingang'?>,
Wu Rumeng'***, Du Shuwang'
(1. HenanPinggao Electric Co., Ltd.,Pingdingshan 467001, China; 2. Lab of Surface Treatment
and Metal Anti-corrosion, Pinggao Group, Pingdingshan 467001, China; 3. Lu Yajuan Innovation
Studio, Pinggao Group, Pingdingshan 467001, China)

Abstract: The pressure cylinder of the core parts in the high voltage switchgear is made of 6063
aluminum alloy. It is plated with a silver layer on the outer surface and undergoes a hard anodized
treatment on the inner cavity. This article discusses an incident caused by the silver peeled off. By
analyzing the composition of the substrate and the bottom surface of the peeled coating, it was determined
that the peeling occurred at the intermediate copper layer. It was identified that the cause of the discharge
was poor conductivity of the fixtures, resulting in poor adhesion of the silver coating. During the operation
of the high voltage switchgear, the coating experienced repeated friction and detachment due to external
forces, leading to product discharge. To avoid such issues in the future, key control points and problem
mitigation strategies were proposed for the silver plating process of these core parts. This provides a
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reference for process control in the silver plating surface treatment of products.
Keywords: high voltage electrical; discharge; silver layer peeling off
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Fig.1 Diagram of the assembly structure
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Fig.2 Structure diagram of the aluminum substrate after

silver plating
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Fig.3 Morphological diagrams of the matrix and

delamination layer
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Tab.l Composition of the substrate and delamination layer(wt.%)

J=X A C 0 F Al Cu Zn Ag
BE 2 VR 5 2 38.15 5.13 1.90 25.44 22.36 2.80 2.05
T BB )2 8.44 3.38 0.00 0.00 62.98 1.49 23.71
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Fig.4 Heating method adhesion testing
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Tab.2 Hardness measurement results of the silver plating layer

ik i 1/HV 2/HV 3/HV 4/HV 5/HV F{E/HV
=t 138.5 132.2 130.6 128.6 1334 132.7
B2 126.3 131.1 133.2 129.7 125.4 129.1
B3 128.1 130.8 123.2 126.7 125.4 129.1
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Fig.6 Electroplating process
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