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Table1 Chemical composition of Ti-6Al-4V alloy (/%)
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Fig.1 EBSD results of Ti-6Al-4V alloy base material: (a) BC image, (b) phase distribution, and (c) IPF map
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Fig.2 Morphology of welded joint and schematic diagram of sampling
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Fig.3 Microstructures of weld zone in welding state (a) and post-welding heat treatment state (b)
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Fig.4 Local misorientation of weld zone in welding state (a) and post-welding heat treatment state (b)
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Fig.5 TEM bright field image of weld zone
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Fig.7 Microhardness profiles of the welded joint
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Fig.8 Tensile fracture specimens of welded joint
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Fig.10 TEM bright field images of original base material (a) and base material near the heat affected zone (b)
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Fig.11 Fracture morphologies of the tensile specimen
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Microstructure Characteristics and Mechanical Properties of Inertia Friction Welding
Joint of a+f Titanium Alloy in Welding State/Post-Weld Heat Treatment State

Wu Yanquan*?, Zhou Jun*?, Zhang Chunbo®?, Liang Wu*?, Li Rui*?, Qin Feng?
(1. Harbin Welding Institute Limited Company, Harbin 150028, China)
(2. Heilongjiang Key Laboratory of Advanced Friction Welding Technology and Equipment, Harbin 150028, China)

Abstract: The microstructure morphology and distribution characteristics of inertial friction welded joint were analyzed in welding state and
post-welding heat treatment state by SEM, EBSD and TEM. In addition, the mechanical properties of the joint in post-welding heat treatment state
were studied. The results show that the weld zone is single equiaxed « grains, which is composed of lamellar martensite o’ phase+grain boundary
lamellar a, phase+metastable § phase in welding state, and with (0001)//ND fiber texture. The microstructure is consisted of grain boundary
lamellar o, phase + intragranular lamellar as+4 phase after post-weld heat treatment. The (2113)[2119] orientation texture is also formed on the
basis of the original fiber texture. Under the effect of welding pressure and thermal cycling, the equiaxed a, phase in thermo-mechanically affected
zone has been transformed into a rod and approximately paralleled to the welding interface. The equiaxed a, phase in thermal affected zone still
maintains original shape. The weld zone has the highest microhardness, which gradually decreases from weld zone to base metal. The post-weld
heat treatment can reduce the hardness of the weld zone and obtain uniform hardness distribution in welded joint. The tensile specimens at room
temperature fail in the base metal away from weld center line.

Key words: titanium alloy; inertial friction welding; texture; microstructure
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