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SiC particles reinforced aluminum matrix composites (SiCy/Al composites) are widely used in aircraft
wing skin, aircraft fins, brake devices and other high-performance components because of their excellent
specific strength, specific modulus and thermal stability. However, the physical properties of SiC ceramic
in SiCp/Al composites are very different from that of Al matrix. The laser welding process inevitably
changes the composition, distribution and contact mode of SiC and Al matrix, and the Al4Cs brittle phase
generated by the reaction between SiC and Al matrix seriously restricts the strength and service safety of
the joint. The effects of different laser power/welding speed combination on the microstructure and
mechanical properties of SiCp/2A14 welded joint under the same heat input were systematically studied by
means of high-speed imaging, Flow 3D, SEM and other monitoring and characterization methods. The
results show that the welding parameters of 4kW-67mm/s and 8kW-133mm/s strongly affect the weld
geometry, reaction and migration behavior of SiC particles and mechanical properties under the 60J/mm
/mm wire energy required for the welding penetration of 4mm thick SiC,/2A14 composites. With the
increase of laser power/welding rate, the weld geometry changes from V shape to | shape, and the actual
process is from closed keyhole mode to open keyhole mode. The open keyhole effectively improved the
migration behavior of SiC particles, increased the solidification rate of molten pool, reduced the reaction
time of 3SiC+4Al=Al4C3+3Si, and significantly reduced the volume fraction of Al4Cs brittle phase. This
study revealed the process characteristics of laser welding SiCy/Al composites and the migration and
reaction behavior of SiC particles, which provided a new idea for the preparation of high performance
aluminum matrix composite joints by laser welding technology.
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