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Microstructure and properties of Cu-Ag alloy wire
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Abstract: The microstructures of TAg0.1 alloys were characterized by optical microscopy and X-ray diffraction. The
mechanical and electrical properties of TAg0.1 alloys were studied by microhardness tester, electronic universal testing
machine and conductivity indicator. The influence of producing procedures, such as extraction, drawing and annealing,
on the microstructure, mechanical properties and electrical properties of TAg0.1 alloys in the molding process of Cu-Ag
alloy wire was analyzed systematically. The results indicate that the strength and hardness of TAg0.1 alloys increase after
the drawing process, while the elongation and conductivity decrease. The elongation and conductivity of TAg0.1 alloys
increase after annealing process, while the strength and hardness decrease. The TAg0.1 alloys were gotten after extraction,
drawing, annealing and drawing processes. The hardness of TAg0.1 alloys is 129.7 HV s, the tensile strength is 400
MPa, and the electrical conductivity is 99.5% IACS.
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Fig. 1 Microstructures of longitudinal((a), (c), (€), (g)) and cross((b), (d), (f), (h)) section of Cu-Ag alloys at different processes:
(a), (b) Extrusion; (c), (d) Drawing; (e), (f) Annealing; (g), (h) Product
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Fig. 2 XRD patterns of Cu-Ag alloy at different processes
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Table 1 Intensity ratio of (200) crystal plane and (111) crystal
plane of Cu-Ag alloys at different processes

Sample No. Process L0011y
1 Ingot 82%
2 After extrusion 79%
3 After drawing 47%
4 After annealing 51%
5 Product 62%
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Fig. 3 Microhardness of different Cu-Ag alloy samples
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Fig. 4 Tensile strength(a) and elongation(b) of Cu-Ag alloys at different processes after drawing along different directions
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Fig. 5 Tensile fracture morphologies of TAg0.1 alloy at different processes: (a) Extrusion; (b) Drawing; (c) Annealing; (d) As

product
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Table 2 Electrical property parameters of Cu-Ag alloys at

different processes

Electrical Electrical
Process conductivity/ conductivity
(M-sm™h (IACS)/%
Extrusion 58.5 101.0
Drawing 559 97.2
Annealing 56.3 97.6
Product 57.5 99.5
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