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Effects of Mass Ratio of Ni to Sn on Microstructure and Properties of Hot-extruded Cu-
Ni Alloys with Low Sn Content
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(1. School of Mechanical and Automotive Engineering, South China University of Technology, Guangzhou 510640;
2. School of Materials Science and Engineering, Huazhong University of Science and Technology, Wuhan 430074)
Abstract: Cu-Ni alloys with low-Sn content and different mass ratios of Ni to Sn were prepared using "medium fre-
quency melting + homogenization annealing + hot extrusion" process. The microstructure and mechanical properties
of alloys were investigated using electron backscatter diffraction (EBSD), X-ray diffraction (XRD), scanning electron
microscopy (SEM) , transmission electron microscopy (TEM)D , and tensile testing. The results indicate that as mass
ratio of Ni to Sn rising from 2.5 to 10, the lattice constant and the size of recrystallized grains are decreased, and the
amount of y phase precipitated at grain boundaries are increased. With w(Ni)/w(Sn) of 10, the tensile strength, yield
strength and elongation of alloy are 486 MPa, 293 MPa and 49.6% , respectively. The tensile strength and yield
strength are increased by 28.6% and 60.1% , respectively, compared to those of ones with w (Ni)/w (Sn) of 2.5,
while maintaining desirable plasticity. The increase mass in ratio of Ni to Sn enhances the solid solution strengthening
effect of the alloy, and y phase precipitated at grain boundaries promotes the refinement of recrystallized grains, con-
tributing to grain refinement strengthening. The improvement in strength is attributed to the synergistic effects of solid
solution strengthening, grain refinement strengthening, and dislocation strengthening, and grain refinement strengthen-
ing plays a dominant role.
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