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Fabrication processing of silver clad aluminum composite wire

SU Shun, LIU Xin-hua, LIU Xue-feng, XIE Jian-xin

(School of Materials Science and Engineering,

University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Silver clad aluminum wires (diameter less than 100 um) were fabricated through cold hydrostatic extrusion
followed by drawing process. The results show that the ratio of hardness of silver tube to aluminum rod and modular
angle are the critical factors that contribute to the success of the hydrostatic extrusion process. When the ratio of hardness
of silver clad to aluminum rod is 50:20 and modular angle is 45°, good silver clad aluminum wires can be fabricated
successfully. The appropriate drawing and annealing process is that wire should be annealed while its diameter is 1.7,
0.28 and 0.09 mm respectively and the temperature and the hold time of the first annealing are 200 ‘C and 5 min
respectively, and for the rest, are 150 ‘C and 5 min respectively. The measurement results show that the diameter and
silver clad thickness of the wire (70 um in nominal diameter) are (70£2) pm and (9—12) um, respectively. For the wires
of 90, 70 and 40 pm in diameter annealed at 150 ‘C for 5 min, the tensile strengths are 151, 177 and 183 MPa
respectively, and the elongations are 9.69%, 4.41% and 2.34%, respectively.
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Table 1 Performance of silver and aluminum used in experiment
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Fig.1 Apparatus of hydrostatic extrusion: 1—Aluminum core
rod; 2—Silver clad; 3—Die; 4—High pressure fluid; 5—
Tailstock; 6—High pressure container; 7—High pressure

plunge
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Materials Purity/%  Melting point/’"C  Yield strength/MPa  Density/(g-cm °) Hardness(HV) . 6
coefficient/10 ° K
Silver 99.95 961.8 160 10.5 71 18.90
Aluminum 99.999 660.3 76 2.7 20 22.20
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Fig.2 Photograph of silver tube and aluminum rod used in

this experiment: 1—Silver tube; 2—Aluminum rod
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Fig.3 Results of hydrostatic extrusion under different ratios

of hardness of silver clad to aluminum rod: (a) Crack of silver
clad aluminum wire(Ratio of hardness 71:20); (b) Silver clad
aluminum wire with good surface and 6 mm in diameter(Ratio

of hardness 50:20)
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Fig.4 Longitudinal section metallographs of pure silver: (a)

Before extrusion; (b) After extrusion
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Fig.5 Stress—strain curves of silver clad aluminum wires

with 70 um in diameter before and after annealing
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Fig.6 Product of silver clad aluminum wire and its surface image(40 um in diameter): (a) Product of silver clad aluminum wire; (b)

Surface image of silver clad aluminum wire
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Fig.7 Measurement results of diameter(a) and silver clad

thickness(b) of wires
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Fig.8 Image of cross section of silver clad aluminum wire

with 70 um in diameter
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