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Simulation of Solidification Microstructure of Brazing Seam in Semi-solid

Brazing Assisted by Magnetic Pulse
Li Yulian, Huang Shangyu, Deng Lingbo, Li Qingning, Feng Ke
(School of Material Science and Enigeering, Wuhan University of Technology)
Abstract: Zn-15A1 semi-solid solder was prepared and brazing experiment of Cu/Al tube was carried out by mag-
netic pulse assisted semi-solid brazing. The shear rheological behavior of solder during brazing process was ana-
lyzed based on LS-DYNA, and the relationship between shear rate and initial nucleation density was established
combined with microstructure analysis of the joint. The nucleation model was coupled to the subsequent cooling
process, and the solidification behavior of the brazing joint microstructure in the semi-solid brazing process assis-
ted by magnetic pulse was simulated and analyzed by ProCAST software. The effects of the brazing temperature
and shear rate on the solidification microstructure were analyzed. The results indicate that the grain size is in-
creased obviously with the increase of brazing temperature. As the shear rate increases, the nucleation density is
raised, and the number of grains grows while the grain size is decreased. When the brazing temperature is 410 °C,
desirable microstructure of the brazing joint can be obtained, and the grains become round and smaller.
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Fig.1 Tooling figure of magnetic pulse assisted semi-solid
brazing experiment
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Fig.2 Finite element model of semi-solid fluxless brazing

Fig.3 Finite element model for solidification analysis

of Zn-15Al ring solder
of Cu/Al tube assisted by magnetic pulse
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Fig.8 Simulation results of solder solidification

microstructure at different shear rates
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