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i °In-situjtWeld-Alloying/Laser Beam Welding of SiCp/6061A1 MMC

CHEN Yong-lai YU Li-gen WANG Hua-ming
£ Laboratory of Laser Materials Processing and Surface Engineering£-Beijing University
of Aeronautics and AstronauticsE-Beijing 100083£0

Abstract j °In-situjtweld-alloying/laser beam welding is utilized to join SiCp/6061Al MMC with titanium as alloying element.
Microstructure of the weld is characterized as functions of alloying content and laser processing parameters. Results show that the
needle-like harmful phase Al;C; is completely eliminated and a novel composite reinforced by TiC and TisSiz is produced in the
weld of SiCp/6061A1 MMC byj ®in-situj2weld-alloying/laser beam welding with titanium as the alloying element.j ®In-situj*weld-

alloying/laser beam welding is a new promising method for joining of SiCp/6061A1 MMCs.
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Table 1 i °In-situjtweld-alloying/laser beam welding parameters

Type of alloying Thickness of alloying Laser density Welding speed Defocus
element plate/mm /kW /mngin ! /mm
Ti 0.3 2.5 500 -1
Ti 0.6 2.5 300 -1
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Fig.1 Overview of the laser beam welded joint on SiCp/
6061 Al MMC;i ° in-situ j* weld alloyed with 0.3 mm
thick titanium filler-plate
£ laser beam welding parametersE9laser beam power 2.5 kWE-

welding speed 500 mm/minE-beam diameter 1.0 mm£O
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Fig.2 Weld microstructure of the laser welded SiCp/6061Al MMCj °in-situj tweld-alloyed with
0.3 mm thick titanium filler-plate
£7a£@OM anE” HEGBEM micrographs showing microstructure in the central of weldf& cECOM andE™ dEGSEM micrographs showing microstructure near the
bottom of weld£5 ¢£OOM andf fEOSEM micrographs showing microstructure of the heat affected zone£  laser beam welding parametersE® laser
beam power 2.5 kWE-welding speed 500 mm/minE-heam diameter 1.0 mm. Similarly hereinafter£®
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Fig.3 XRD results of the laser beam welded joint on SiCp/6061A1 MMCj °in-situj#weld-alloyed with 0.3mm
thick titanium filler-plate
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Fig.4 Elements distribution of the microstructure in the laser beam welded SiCp/6061A1 MMCj °in-situj3weld-alloyed with
titaniunE filler-plate 0.3 mm in thicknessEQas alloying element
£” af£@econdary electron SEM imagefE:" bEGlement distribution map of C an€™ cE@lement distribution map of Ti
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Fig.5 XRD results of the laser beam welded joint on SiCp/6061Al MMC;j ®in-situj3weld-alloyed with 0.6 mm thick

titamium filler-plate
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