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Abstract: Hot dip plating was used to prepare Pb40Sn60 and Pb37Sn63 low melting point alloy
coatings on copper wires to improve the properties of weldability and corrosion resistance, and the
microstructure and phase composition were examined by scanning electron microscopy (SEM), energy
dispersive spectrometry (EDS) and X-ray diffraction (XRD). Resistivity, mechanical properties and
corrosion resistance of the alloy were investigated by the tests of electrical resistivity, tensile and
neutral salt spray. The results show that the Pb40Sn60 and Pb37Sn63 alloy coatings are all composed
of a phase and B phase, the resistivity of PbSn alloy coatings are all higher than that of copper
substrate, the resistivity of Pb40Sn60 alloy coating is 2. 6832X10 °Q * m and Pb37Sn63 alloy coating
is 2. 5929 X 107* Q * m. Hardness, strength and plasticity of copper after hot dipped PbSn alloy
coatings all decrease, surface hardness of Pb40Sn60 and Pb37Sn63 alloy coatings is respectively
13.4HV,, and 12. 6HV, ,, tensile strength is respectively 193 MPa and 180 MPa, elongation is
respectively 35% and 37%. PbSn alloy coatings on copper wire have good properties of conductivity,
mechanical and corrosion resistance. With the decrease of Pb content or the increase of Sn content,
the relative amount of a phase is reduced and relative amount of B phase increases in the PbSn alloy
coating, resistivity, hardness and strength are all reduced, plasticity increases slightly, its corrosion
resistance is enhanced. The corrosion rate of Pb40Sn60 alloy coatings is higher than that of Pb37Sn63

alloy coatings, the corrosion rate of Pb40Sn60 alloy coating is 2. 44 X 107% g « cm * + a ' and
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Pb37Sn63 alloy coatings is 3. 65X10 ° g+ cm ? » a ', and the corrosion resistance of Pb40Sn60 alloy
coatings is relatively poor. The corrosion resistance of « phase is poor than that of 8 phase, the
corrosion degree of « phase is more serious than that of g phase in PbSn alloy coating.

Key words: copper wire; hot dipping; PbSn alloy; electrical resistivity; mechanical property; corrosion

resistance
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Fig. 1 Morphologies of hot dipping PbSn alloy coatings on copper wires

(a)surface morphology of Pb40Sn60 alloy coating; (b)surface morphology of Pb37Sn63 alloy coating;

(c)section morphology of Pb40Sn60 alloy coating; (d) section morphology of Pb37Sn63 alloy coating
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Fig. 2 XRD spectra of the hot-dip PbSn alloy

coatings on copper wires
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Table 1  Analysis results of hot-dip PbSn alloy
coatings by EDS

2 MREPSNnELERENEE
Table 2 Hardness of hot-dip PbSn alloy coatings

Hardness(HV,. 2)

Composition of

Section of Surface of
alloy coating Cu substrate ) )

coating coating
Pb40Sn60 77.0 20. 4 13.4
Pb37Sn63 76.4 18.7 12.6

Composition of Atom fraction of elements/ %

Position

alloy coating Cu Pb Sn
Pb40Sn60 1 24.72 43.05 32.23
2 0 4.58 95.42
3 0 83. 39 16.61
Pb37Sn63 1 21. 36 41. 83 36. 81
2 0 5.01 94. 99
3 0 93.59 6.41
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Fig. 3 Stress-strain curves of copper wires

after hot-dip PbSn alloy coatings
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Morphologies of tensile {racture after hot-dip PbSn alloy coating on copper wires

(a)Pb40Sn60 alloy coating; (b)Pb37Sn63 alloy coating
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