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Abstract: The effects of Si-Ni and Si-Ag additions on solidified microstructure and properties of Cu-7Fe alloy were

investigated by optical microscopy, X-ray diffractometer, scanning electron microscopy and electronic universal

mechanical testing machine. The distribution of Fe-rich phases in Cu-7Fe alloys is optimized by addition of minor alloy-

ing elements, promoting the transformation of Fe-rich phase morphology from petal-shaped to dendritic structure. The

solid solubility of Fe in the Cu matrix is reduced by additions of Si-Ni and Si-Ag, which is decreased from 4.4% to

3.2% and 2.9%, respectively. Concurrently, Cu grains are refined, and the grain size is refined from 79.4 pm to

48.7 pm and 65.3 pm, respectively. Compared with as-cast Cu-7Fe alloy, Cu-7Fe-0.3Si-0.3Ag alloy exhibits supe-

rior comprehensive properties, where the electrical conductivity, hardness, tensile strength and elongation reach up to

22.7MS/m, 106.3 HV, 284 MPa and 31.4% , respectively.
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Fig.2 As-cast microstructure of different alloys
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Fig.3 Effects of alloying element addition on grain refinement in

as-cast Cu-7Fe alloy
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Fig.4 Schematic diagram of effects of alloying element additions on solidification microstructure of Cu-Fe alloys
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Tab.3 Content of alloying elements in Cu matrix and Fe-rich phase
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Fig.7 Electrical conductivity and hardness of as-cast alloys
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Tab.4 Mechanical properties of as-cast alloys

i PUHL5E BE /MPa AR/ %
Cu-7Fe 25247 34.840.9
Cu-7Fe-0.38Si 2689 32.041.2
Cu-7Fe-0.3Si-0.3Ni 297+4 32.84+1.3
Cu-7Fe-0.3Si-0.3Ag 28410 314407
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Fig.8 Fracture morphologies of as-cast alloys
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Pt Piom B i 252 MPa 42 It & 284 MPa, {H il K & h
34.8% PR 31.4% . Si-NiJt & B 7R R0 1Y
IR, Cu-TFe-0.3Si-0.3Ni 4 4 B 4T 7 58 FF A
KR 5]k 297 MPa #132.8% .
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