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Effect of recrystallization annealing on microstructures and properties of
TA1 electron beam welded joint
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hua 617000, Sichuan, China)

Abstract: Recrystallization annealing was performed on 30 mm thick TA1 plates with electron beam
welding. Metallographic examination, tensile and impact tests were performed on the welded joint in or-
der to study the effect of recrystallization annealing process on the microstructures and mechanical
properties of the joints. The results show that the formation of high hardness serrated a phase and acicu-
lar o' phase increases the yield and tensile strength of the welded joint and the joint with 900 °C 2 h re-
crystallization annealing process, but the plasticity (i.e., elongation after fracture) and toughness (i.e.,
impact energy) of the joint decrease significantly. The equiaxed a phase of the base metal and the ap-
proximate equiaxed o phase obtained at 700 °C 2 h and 800 °C 2 h recrystallization annealing process
are conducive to improving the ductility and toughness, thus the base metal and the joint under the cor-
responding process have higher ductility and toughness. The strength and toughness of the joint are best
matched at the 800 °C 2 h annealing process.

Key words: TA1, vacuum electron beam welding, recrystallization annealing, microstructures, mechan-
ical properties
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Fig.1 Macro-morphology of the welded joint
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Table 1 Heat treatment process of the welded joint
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Fig.2 Diagram of sampling positions for tensile and impact specimens
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Fig. 3 Microstructure of joints under as-welded condition and different recrystallization annealing processes
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Fig. 4 Tensile properties of base metal and welded joint
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Fig. 5 Impact energy of base metal and welded joint at
room temperature
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and welded joints under different recrystallization
annealing processes
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