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Structure and Mechanical Property of TC11/TC17 Linear Friction Welding Joint
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[ABSTRACT] The linear friction welding(LFW)
process of dissimilar titanium alloys used in aeroengine
blisks made of, TC11 is TC17, is studied. The joints mor-
phology, microstructure and tensile properties are observed
and tested. The welding flash of TC11/TC17 LFW joint is
longer along the oscillating direction than that along the
non-oscillating direction. The joints include three appar-
ent zones, base metal (BM), thermal-mechanical affected
zone (TMAZ) and welding zone (W). The TMAZ micro-
structure are elongated along the stress direction, whereas
recrystallization occurrs and equiaxial structure is formed
in the weld zone.

Tensile tests show that the tensile strength values of
the joints are equal to those of the TC11 BM, and all the
specimens break at the TC11 side. The tensile strength val-
ues decrease when the testing temperature rises. The joint
percentage reduction of area is higher than those of TC17
BM, and has no obvious variation as the testing tempera-
ture rising.
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Fig.1 Welding joint appearance
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Fig.2 Macrostructure of joints
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Fig.3 Microstructure of TC17 BM
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Fig.4 Microstructure of TC11 BM
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Fig.5 Microstructure of TMAZ (TC17)
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Fig.6 Microstructure of TMAZ (TC11)
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Fig.7 Microstructure of weld(TC11)
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Fig.8 Microstructure of weld(TC17)
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Fig.9 Mechanical properties of joints and BM
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