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Low-temperature soldering technology with stirring for
nano-Ni particle-reinforced lead-free Sn-Cu-Ag composite solders
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Abstract: The soldering joints of low silver solder and nano-particle lead-free Sn-Cu-Ag composite solder were prepared
by the technology of low-temperature soldering (at semi-solid state) with stirring, respectively. The results show that the
wetting time of nano-particle composite solder is decreased by 31% at 240 ‘C, and the wetting power is increased by
3.8% compared those of with the matrix. Mechanical mixing can break dendrites and accelerate the diffusion of elements,
and also reduce the temperature gradient and the composition undercooling of the liquid, thus, greatly weaken the growth
of IMC-CuSns dendrite in solder matrix and making needle-shaped intermetallic compound (IMC) CugSns break into
short rod-like. After adding nano-Ni particles into the low silver solder, cavitary compounds of (Cu,Ni;—,) ¢ Sns generated
by Ni with CusSns and the porosities formed by stirring at low temperature are as the diffusion path of interface atoms.
The turbulent flow and heat flow due to stirring accelerate the dissolution and diffusion of the atom, and speed up the
growth of IMC.
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Fig. 5 Microstructures of soldering zone in SCA matrix solder ((a), (b)) and Ni/SCA composite solder ((c), (d)): (a), (c) Using flux

(no stirring); (b), (d) Using stirring (no flux)
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Fig. 6 Microstructures and composition of IMC in soldering joints with SCA matrix solder ((a), (b), (c)) and Ni/SCA composite
solder ((d), (e), (f)) in three welded joints: (a), (c) Using flux; (b), (d) Using stirring; (e), (f) Using stirring and flux
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