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Study on Characteristics of Double—sided Double-arc MIG Welding

of TC4 Titanium Alloy T—joint
GAO Fuyang'?, CUI Yongjie', ZHANG Hao', E Nan'?, BIAN Chuanxin'?, YU Wei'?

(1. Luoyang Ship Material Research Institute, Luoyang 471023, China; 2. National Local Joint Engineering Research Center
for Advanced Titanium and Titanium Alloy Materials, Luoyang 471039, China)

Abstract; The T-shaped fillet weld composed of 30 mm thick TC4 panel and 15 mm thick TC4 web was welded by
double-sided double-arc MIG method. The droplet transition morphology was observed by high-speed photography, the
temperature distribution of single-sided welding and double-sided double-arc welding was compared by numerical simulation,
the weld formation after double-sided double-arc welding was observed, the microstructure characteristics of the welded joint
were analyzed, the microhardness and the tensile properties of the joint were tested. The results show that the welded joint
with good shape and no internal defects can be obtained by double-sided double-arc MIG welding. The welding droplet
transition form is a continuous droplet transition, and the transition process is stable and uniform. When welding at both sides,
the welding temperature field of both sides is symmetrically distributed. The metallurgical bonding of the joint is good, the
weld zone is coarse columnar crystal, and the interior structure of the grains is long needle o', lamellar o and block . The heat
affected zone at the panel side is residual primary a, lamellar « and residual 3. The heat affected zone at the web side is needle
shaped o, lamellar o and residual 3. The microhardness of the heat affected zone at the web and panel sides is higher than that
of the base metal. The tensile strength of the joint reaches more than 969 MPa, and the fracture position is located at the base
metal.
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Tab.1 Chemical composition of TC4 plate
and TC3 welding wire (wt%o)

A Al Y Fe N H o Ti
TC4 | 6.06 3.92 011 | 0.014 |0.0014 | 0.15 A
TC3 531 3.99 | 0.026 | 0.009 | 0.013 | 0.055 | 4xH&
R 2 TCARMEINF1ERE
Tab.2 Mechanical properties of TC4 plates
JE Imm | R/MPa | RoJ/MPa | A(%) WA 4R % Z(%0)
15 923 854 14 29
30 910 840 14 30
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Fig.1 Microstructure of TC4 plate
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Fig.2 Schematic diagram of welding process
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Tab.3 Welding process parameters

SRR TR TR 22T SRR
/A N / (m-min?) / (mm-min?)
160~320 24~26 5~7 150~160
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Fig.3 Cross type penetration welding structure
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Fig.4 Welding droplet transfer images
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Fig.5 Welding temperature field of T type welds
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Fig.6 Surface morphologies of postweld plate
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Fig.8 Microstructure of each region of the welded joint
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Fig.10 Tensile stress-strain curve of the welded joint
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