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Effect of Trace Mg Addition on Grain Size Thermal Stability of Copper
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Abstract: As a main thermal-conductivity material, the grain size thermal stability of copper at high temperature
has been a current hotspot in the fields of new energy resource and electronic communication. In this study,
electron backscatter diffraction, transmission electron microscopy and high-angle annular dark-field scanning
transmission election microscopy are used to study the influence of trace Mg element addition on the grain growth
behaviour and texture evolution of copper alloy during high-temperature exposing. Results show that the addition
of 0.12% (mass fraction, below the same) Mg element can significantly improve the grain size thermal stability
of copper at high temperatures. The average grain sizes of pure copper after 650 °C /10 min and 950 °C/10 min
exposure are 58.2 pm and 198.0 wm, respectively. After adding 0.12% Mg element, the average grain sizes of
copper alloy exposed at 650 C and 950 °C for 10 min are 23.5 wm and 82.5 wm, respectively. Besides, the
addition of 0.12% Mg significantly weakens the Cube texture {001 | <100> of copper suffering high temperature ,
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and increases the Brass texture {110{ <112> and Copper texture {112} <111>. The Mg element addition leads to
the formation of fine y ( Cu,Mg) phase with the size of 10 ~20 nm in copper alloy. At high temperatures, -y
phase particles exert an obvious pinning effect on grain boundaries, which thereby hinders the growth of grains,
and attributes to the great grain size thermal stability of copper at high temperatures with a minor effect on the
conductivity of alloy.
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