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Research on the Application of High Conductivity Aluminum Alloy in the Manufacturing of

New Power Hardware

ZHANG Yuanmeng, ZHANG Pengyang
PowerChina He'nan Electric Power Equipment Co., Ltd., Luohe, He'nan, 462300, China

Abstract: Electric power fittings have always been mainly made of cast iron and low-carbon steel. The hysteresis and eddy current
losses caused by ferromagnetism cannot be ignored in transmission line losses. The poor conductivity of fittings also makes contact
resistance and temperature rise problems more serious in high-capacity power grid conditions. Replacing traditional ferromagnetic
materials with highly conductive aluminum alloys while ensuring current carrying and load-bearing functions is an important direction
for the development of hardware manufacturing technology. The article discusses the matching logic between the conductivity and
mechanical properties of aluminum magnesium silicon high conductivity aluminum alloys from three aspects: material selection,
typical hardware manufacturing, and energy-saving benefit evaluation. It analyzes the performance characteristics of suspension
clamps, tension clamps, and connecting hardware under casting, forging, and crimping processes, and discusses manufacturing quality
control and full life cycle economy using loss test data and detection indicators. From the analysis, it can be concluded that the
energy-saving benefits of aluminum alloy fittings are mainly due to the elimination of magnetic loss channels, rather than changes in
material resistivity; The conductivity control, contact surface condition, and heat treatment system during the manufacturing process
collectively affect whether this benefit can be achieved.
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