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Abstract: The microstructure and mechanical properties of linear friction welded Ti-22A1-25Nb alloy were studied
after aging at 840 °C for 2 h. The results show that the welded joint can be divided into three parts: weld zone, TMAZ
and base metal. The microstructure of weld zone is dominated by B2 phase, while the volume fraction of a, and O
phase is relatively small. Only a small amount of a, and O phase transformed into B2 phase in TMAZ, and the morphology
of @, phase changes little. The EBSD results show that the crystallographic orientation in base metal cannot be
inherited into the final weld structure. After aging at 840 °C, the recrystallization and the precipitation of O phase can
be observed in weld zone. The decomposition of @, phase is insufficient in TMAZ, while the rim-O phase precipitated
around «, phase can be observed. In base metal, the O phase has grown up, while the a, phase has no obvious
change. After the heat treatment, the strengthening of the O phase precipitation and the refined grains significantly
increased the mechanical properties of the joint.
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Table 1  Chemical composition of Ti-22A1-25Nb alloy

Ti Al Nb 0 N H

Bal. 10. 65 42.68 0.056 0.0055 0.0015
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Fig. 1  Microstructures of different zones of Ti-22A1-25Nb alloy linear friction welding joint: (a)base zone; (b)weld zone; (c¢) TMAZ
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Fig. 3 Pole figures of each zone of Ti-22A1-25Nb alloy friction welded joint: (a ~ c)base metal;

(d~f)TMAZ; (g~1i)weld zone
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Fig. 4 Microstructures of different zones of joint after aging treated at 840 °C; (a)weld zone, low magnification;

(b)weld zone, high magnification; (c¢)TMAZ; (d)base metal
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Fig. 5 XRD patterns of weld zone as welded and
aging treated at 840 C
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Fig. 6 Microhardness profiles of the joint as welded and
aging treated at 840 °C
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Fig. 7 SEM fractographs of welded joint after aging treated at
840 °C: (‘a)macro morphology; (b)micro morphology
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Table 2 Tensile properties of joints as welded and aging treated

Sample R, /MPa R ,/MPa A/ %
As welded 1036 +7 976 +26 4.4+0.3
Aging treated 1109 £21 1004 £15 6.8 0.3
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