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Pulsed argon arc welding of in situ
synthesized (TiB+La,0;)/Ti composites
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Abstract: The weldability of in situ synthesized (TiB+La,05)/Ti composites using pulsed arc welding technology was
investigated. The effects of pulsed arc welding on the appearance of weld and joint microstructure were studied by optical
microscopy, scanning electron microscopy, room tensile test and hardness measurement. The existing state and
distribution of reinforcements at different weld zones, together with the mechanical properties of joints were also
discussed. The results show that sound welded joint with compact and defect-free microstructure is obtained by the
pulsed argon arc welding technology, and the joint presents good appearance of weld. Compared with the base metal, the
joint exhibits no significant decrease in strength, and the tensile strength of welded joint can reach 95% of the base metal
strength. However, the butt-joint ductility seriously decreases, which is ascribed to the formation of numerous martensite
o ' phases and the network distribution of TiB in the weld. It can be determined that the pulsed argon arc welding
technology is a reliable processing method for joining titanium matrix composites.
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Fig.1  Microstructure of base metal of titanium matrix

composites
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Fig.2 Shape and dimensions of weldments and tensile

specimens (Unit: mm)
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Table 1 Welding parameters of pulsed arc welding

Peak  Base Pulse Welding  Pulse

Weld
current/ current/ frequency/ speed/  duration/
voltage/V .
A A Hz (cm'min ) %
12 130 50 5 27 50
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Fig.3 Optical micrographs of pulsed welded joint (a) and

macrostructure of joint (b)
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Fig.4 Microstructures of different weld areas: (a) Weld; (b) FZ; (c) HAZ 1-HAZ 2; (d) HAZ 1-FZ
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Fig.5 SEM images of different weld areas: (a) FZ; (b) HAZ 1; (c) HAZ 2-1; (d) HAZ 2-2
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Fig.6 Microhardness distribution of different areas in pulsed

welded joint
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Fig.7 Tensile test results of base metal and welded joint
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