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Abstract: The dissimilar metals of TC1 titanium alloy and LF6 aluminum alloy were jointed by friction stir welding
(FSW), and the microstructure of welded joint was studied by optical microscopy, scanning electron microscopy (SEM)
and energy disperse spectroscopy (EDS). The results show that in the welded joint, the interface between titanium alloy
base metal and nugget is rough and uneven, and there are bright particles on the boundary. The interface between
aluminum alloy base metal and nugget is smooth. Many particles with different grain size on the aluminum alloy base
metal varying sizes on it. The particles in nugget can be divided into two types, one type is long narrow and small, the
other type is relative large, dimmed and with several alight band on the edge. Ti-Al intermetallic compounds exist in the
two types of particles. The pin tool is worn seriously and there are particles worn from pin tool in the interface between
aluminum alloy base metal and nugget.
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Fig.1 Microstructures of Ti/Al FSW joint: (a) Whole
morphology of joint; (b) Microstructure of LF6 base metal; (c)
Microstructure of TC1 base metal; (d) Microstructure of
interfacial zone between TC1 base metal and nugget; (e)
Microstructure of interfacial zone between LF6 base metal and
nugget; (f) Microstructure of nugget

Fig.2 SEM images of Ti/Al FSW joint: (a) Morphology of
particles in nugget; (b) Morphology of zone 3 in Fig.2(a) under

high magnification
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Table 3 Chemical composition of different interfacial zone in

Ti/Al FSW joint (mole fraction, %)

Zone Ti Al Mg Mn
1 64.73 34.39 - 0.88
2 95.39 3.66 - 0.95
3 50.21 45.99 3.09 0.72
4 86.21 12.86 - 0.93
5 40.03 58.29 1.68 -
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Fig.3 Microstructure showing particle exfoliated from stirring

head after wearing
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