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Necessity of Low Melting Temperature Pb-free Solder Alloy and Characteristics of
Representative Alloys
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Fig. 7 Microstructure of Sn-Zn-Bi alloys: (a) OBi,
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Fig. 10 Defects observed in the tensile of furnace
cooled specimen

Fig. 11 SEM microstructure of the interface
: betwen Sn-9Zn-3Bi solder and Cu pad
after soldering at 2500C ffor 30sec
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Table 1 Physical properties of Sn-Zn-Al and Sn-Pb

Physical Properties Sn-7Zn-Al | Sn-37Pb
Melting Temperature(°C) 199 183
CTE(ppm/K) 23.5 25.4
Specific Heat(J/kgK) 242.8 177.0
Thermal Conductivity(W/mK) 69.6 50.0
Rate of Heat Diffusion(mm%/s) 40.9 30.1
Surface Tension in Air(mN/m) 518 420
Young's Modulus(Gpa) 36 22
Poison’s Ratio 0.44 0.37
Density 7.27 8.45
Tensile Strength(Mpa) 27 28
Elasticity(%) 25.0 37.6
Hardness (Hv) 18.9 12.8
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