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Abstract; 6. 5% TiB, (volume fraction) particulate A356 aluminum alloy composite manufactured by
in-situ reaction was successfully joined by friction stir welding (FSW), a kind of pure mechanical solid
state joining process. In comparison with un-reinforced Al alloys, the weld quality of aluminum alloy
composite is more impressible to FSW p‘arameters. Aluminum alloy composite is welded at lower tem-
perature by FSW process so that the reaction between reinforcement particles and matrix aluminum
can be avoided. Meanwhile, because of the combining effect of stirring, colliding and rolling action of
rotating pin and friction heat the grains of matrix and reinforcement particles in FSW weld region are
partly broken and new recrystallization cores are formed, so the structure becomes smaller and rein-
forcement particles distribute more uniformly in weld. The hardness of weld region showsless varia-
tion than base metal and the ultimate tensile strength of TMAZ is almost 20% improvement. The re-
sults show that FSW has obvious superiority in joining of aluminum alloy composite.

Key words: aluminum alloy composite; particulate; friction stir welding
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Fig. 1 Macrostructure and microstructure of A356Al/ 6.5% TiB; and its FSW joint

(aYmacrostructure; (b) base material; (¢) weld; (d) TMAZ
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Fig. 3 Fracture morphology of the base ‘material(BM) and TMAZ
(a), (b) dimples on the fracture surface of BM and TMAZ;
(c), (d) distributions of TiB; particles in the dimples of BM and TMAZ:

(e),(f) fracture morphology of Si particles and Al solid solution on the fracture surface of BM
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