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Abstract. The wear resistance of copper-magnesium alloy contact wire is better than that of copper-silver alloy contact
wire of the same specification, which is widely used in overhead contact network of high-speed railway with speed of
330 km and below. Copper-magnesium alloy contact wire products require high technical level of equipment during
melting, casting and processing. High or low magnesium content will affect the casting quality and the possibility of cold
working. In this paper, copper-magnesium alloys with different magnesium content were prepared by controlling different
pressures using the copper-magnesium intermediate alloy with 15% magnesium content and copper raw materials in a
vacuum melting furnace. The effects of different magnesium content on the tensile strength and elongation of the alloys

were studied. The results show that the tensile strength increases and the elongation decreases with the magnesium content
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in the range of 1%.
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Fig.1 Phase diagram of copper magnesium alloy
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Tab.1 Grouping experiment of Cu—Mg alloy prepared by
different pressures
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Fig.2 Sampling location map for composition detection of
copper magnesium alloy
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Tab.2 Magnesium content of alloys prepared under
different pressure conditions § 30r
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Fig.3 Tensile test samples of copper-magnesium alloys with
different magnesium contents
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Fig.4 The variation of tensile strength of copper-magnesium
alloys with magnesium content
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Tab.3 Tensile strength and elongation of copper
magnesium alloys with different magnesium contents
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1# 0.56 256.27 31.42
24 0.62 268.88 30.52
3# 0.65 309.90 30.50
4 0.70 315.78 27.70
S# 0.76 324.62 22.50
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Fig.5 Curve of variation of elongation of copper-magnesium
alloy with magnesium content
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Fig.6 XRD patterns of different phases of Cu-Mg alloy
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Fig.7 SEM of fracture of Cu-Mg alloy at different magnification
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