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ABSTRACT: The paper aims to study the effects of pre- and post-weld heat treatments (950 °C+1 h+AC/540 °C+6 h+AC)
on the microstructure evolution and mechanical properties of linear friction welded TC11 titanium alloy joints. Optical
microscope, scanning electron microscope microhardness test and tensile test were adopted for structure analysis and
mechanical property test of joints under different heat treatment conditions. The metallographic results indicated that the
pre-weld heat treatment had a less effect on the microstructure evolution of joint during the welding process. A similar
martensite microstructure was observed at the weld center zone (WCZ) in both the as-welded (non-heat-treated) and
pre-weld heat-treated joints, but an obvious heat affected zone can only be found in the pre-weld heat-treated joint. After
post-weld heat treatment, the martensite microstructure in WCZ transformed to basket-weave structure, and both primary
a and transformed f grains in thermomechanically affected zone (TMAZ) grew to some extent. Mechanical properties re-

sults showed that pre-weld heat treatment can improve the microhardness in the whole joint, but the distribution tendency
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was similar to that in the as-welded joint. Post-weld heat treatment can reduce the microhardness in WCZ and TMAZ, but
lightly increase the microhardness in base material. Both pre- and post-weld heat treatments can improve the tensile
strength, but reduce the joint elongations, especially in the pre-weld heat-treated condition.
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Tab.1 Chemical composition of TC11 titanium alloy
JLE Ti Al Mo Zr Si 6} Fe C N H
F 50 % Ah 6.51 3.51 1.58 0.27 0.1 0.072 0.012 0.013 0.0007
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Fig.1 Microstructure of the TC11 base metal
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Fig.2 Microstructure of the TC11 base metal after heat treatment
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Fig.3 macrostructure of joints

a 1MlkE b 24k o 3*kE

K4 e IReE X HLUB M
Fig.4 Microstructure in WCZ of joints
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Fig.5 Microstructure in TMAZ of joints
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Fig.6 Microstructure in HAZ of joints
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Fig.8 Tensile properties of joints
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Fig.7 Microhardness distribution of joints
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