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Fig.1 Principle of Ti-Al composite material preparation
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Fig.2 Macroscopic appearance of welded joint under different process parameters: (a) V=5 mm/s, 1=70 A; (b) V=5 mm/s, 1=80 A;

(c) V=5 mm/s, 1=90 A; (d) V=6 mm/s, 1=90 A
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Fig.3 Overall appearance (a), microstructures of molten pool (b), and heat affected zone (c) of welded joint
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Fig.4 XRD pattern of weld zone for welded joint
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Fig.5 Microhardness distribution curve of welded joints
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Table 1 Mechanical properties of welded joints and base metal Ti-6Al-4VITiAlL & = E &M K TIG 12, TIE A
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Fig.6 Tensile fracture morphologies of welded joints: (a) overall fracture morphology; (b) weld zone; (c) TC4 layer; (d) intermetallic

compound layer
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Fig.7 Microstructures of the bottom heat affected zone of welded joint under different process parameters
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Fig.10 Diffusion migration model of Ti atoms at the bottom of joint
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Microstructure and Properties of TIG Welding Joint of Ti/TiAl; Laminated Composites

Zhou Bingwen*?, Liu Wenbo?, Jing Dong*, Meng Linggang®, Ya Bin*, Zhang Huanyue®, Zhang Xingguo™*
(1. School of Materials Science and Engineering, Dalian University of Technology, Dalian 116024, China)
(2. Ningbo Research Institute, Dalian University of Technology, Ningbo 315016, China)

Abstract: In this paper, Ti-6Al-4V/TiAl; laminated composites were butt welded by tungsten argon arc welding (TIG). The effects of different
welding parameters on the microstructure and mechanical properties of the joint were investigated. The hot rolled Ti-6Al-4V/TiAl; laminated
composites can be reliably connected by TIG welding to avoid the phenomenon of joint embrittlement. The intermetallic compound at the bottom
of the plate melts under the influence of heat radiation in the welding process, and the reaction between liquid TiAls and Ti generates TisAl, TiAl
and so on, which causes the depletion zone of Ti atoms around the intermetallic compound and accelerates the diffusion migration of Ti atoms,
resulting in the joint profile divided into two parts: the upper part is the weld zone of melting and solidification, and the bottom is the diffusion
connection caused by thermal radiation. The overall joint has no obvious defects, and the weld zone is a network of a phase and acicular martensite.
The tensile strength of the welded joint is 343 MPa, about 90% of the base metal, and the fracture is ductile brittle mixed fracture.

Key words: titanium alloy; intermetallic composite; laminated composite materials; TIG welding; diffusion bonding
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