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Al \% Si Fe C H (6] Ti
6.22 4.25 0.068 0.03 0.005 0.001 0.11 Bal
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Table 2 Chemical compositions of TC21 (w.t %)

Al Zr Sn Mo Cr Nb Si Ti
6.0 2.0 2.0 3.0 1.0 2.0 0.2 Bal
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Fig.2 Schematic diagram of linear friction welding
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Table 3 Post-weld heat treatment system of the joints

AL I B Ak P
PWHT 1 700°C/4h, AC
PWHT 2 900°C/1h, AC+510°C/4h, AC
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Fig.5 Microstructure of TMAZ under different conditions
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Table 4 Tensile and impact properties of TC4-DT/TC21 joints at room temperature

IR A FIAR S JE ISR Ry, / MPa PRSI R /MPa Wilm iR 4% Wi 4 2/ % IR e K /)
PWHT 1 819 879 8.0 21 15.9
PWHT 2 897 970 7.0 23 40.3
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Effect of Heat Treatment on Microstructure and Properties of TC4-DT/TC21
Titanium Alloy Linear Friction Welded Joints

Gao Pan'?, Zeng Weidong'?, Zhang Chuanchen®, Xu Jianwei'?
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Abstract: In order to further improve the comprehensive mechanical properties of TC4-DT/TC21 linear friction welded
joints, the effects of simple annealing and duplex annealing on the microstructure and mechanical properties of
welded joints were compared and analyzed. The results show that after simple annealing, the microstructure
characteristics of each zone are less different from those before annealing. Namely the weld center zone is composed
of fine recrystallized grains and needle-like a phases, and the thermo-mechanical affected zone presents a
streamlined structure elongated in the direction of oscillation. However, after the duplex annealing, the joint structure
changes significantly, and weld center zone appears grain growth, lamellar a phase coarsening, and grain boundary a
phase discontinuity. In the thermo-mechanical affected zone, the a layer is coarsened and the interlaminar spacing
increases. At the same time, many long and short rod-like a phases are precipitated around the coarsened lamellar
alpha phase. In the base material zone, the lamellar a phase is coarsened and secondary phases are precipitated.
Comparison of mechanical properties shows that duplex annealing is significantly better than simple annealing, in
which the strength and impact energy are increased by 91MPa and 24.4J respectively, the plasticity remains at a
relatively high level.

Key Words: linear friction welding; post-weld heat treatment; titanium alloy; duplex annealing; mechanical
properties
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