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Abstract The fusion weldability of high volume fraction (45% of SiC) SiC,/2024Al matrix composite is considerably
difficult due to the loss of SiC and formation of Al,C,. The Al,C; will seriously reduce the mechanical properties of
the weld. The weldability of SiC,/2024Al matrix composite with 45% volume fraction of SiC is investigated by using
a thin Ti-6Al-4V foil as the intermediate material. The results clearly show that the Ti content prevents the formation
of Al,C; during laser welding. The weld appearance is excellent. A weld joint reinforced with Ti;Si; and TiC is
produced. The maximum tensile strength is 258 MPa, which is 50% of the base metal.
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Table 1 Chemical composition of the base material (mass fraction, %)

Cu Si Fe Mn

Mg Zn Cr Ti Al

3.8~4.9 0.50 0.50 0.3~0.9

1.2~1.8

0. 25 0.10 0.15 Bal.

“50 pm

K 1 SiC,/2024A1 MMC ) @ {4 21
Fig. 1 Microstructure of SiC, /2024 Al MMC

B 2 Ti-6Al-4V i G348
Fig. 2 Microstructure of Ti-6Al-4V
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Fig. 3 Macrostructure of weld seam (d=0.3 mm). (a) P=1000 W, V=0.5 mm/min;
(b) P=1200 W, V=0.5 mm/min
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(a) P=1000 W,V=0.5 mm/min;(b) P=1200 W,V=0.5 mm/min

Fig. 4 Macrostructure of weld seam (d=0.5mm). (a) P=1000 W, V=0.5 mm/min;
(b) P=1200 W, V=0.5 mm/min
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Fig. 5 Microstructure of the weld (d=0.5 mm, P=1000W, V=0.5 m/min). (a) Interface; (b) fusion center
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Table 2 EDS results of different zones (atomic fraction, %)

Zone Ti Al Si C
Interfacial zone 55.10 5. 61 4.99 33.72
Dendrite 43.30 10.70 1. 00 43. 66
Massive crystals 51.69 5.03  28.57 14.71
Weld seam 46.63 28.10 5.05 17.61
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Fig. 6 XRD results of weld seams
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Fig. 7 Microstructure of the weld (d=0.3 mm, P=1000 W, V=0.5 m/min). (a) Interface; (b) fusion center
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