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Investigation on Microstructure and Mechanical Properties of High and Medium-Pressure
Electron Beam Welded TA15 Titanium Alloy
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[ABSTRACT] The microstructure and mechanical

properties of high-thickness TA15 titanium alloy welded
joints subjected to high-pressure and medium-pressure
electron beam welding are investigated respectively. By
the means of optical microscope and scanning electron mi-
croscope, the microstructure morphology of different parts
of the welded joints is analyzed. Besides, tensile proper-
ties, impact properties and fatigue properties of welded
joints under different post-weld heat treatment conditions
are tested, respectively. It is found that the toughness of
welded joints with different welding processes increases
obviously after 800°C post-weld annealing treatment,
moreover, the welded joint obtains excellent matching for
strength and toughness, and its mechanical properties can
meet the design requirements.
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Fig.1 SEM morphology of TA15 test panel
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Fig.2 Macroscopic morphology of TA15 welding joint with
different welding processes
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Fig.3 Optical morphology of welding joint
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(a)640°C /1.5h A.C.

(b)750°C /2.5h A.C.

(¢)800°C /2.5h A.C.
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Fig.4 Optical morphology of FZ of electron beam welded TA15 joint with different post-weld heat treatments
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Fig.5 SEM morphology of FZ of electron beam welded TA15 joint with different
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post-weld heat treatments
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Fig.5 Microstructure of weld zone in EBW joint at 2 states
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