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Research status and prospect of high efficiency multi-wire GMAW process
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(1. School of Mechanical Engineering, Tianjin University of Technology and Education, Tianjin 300222, China;
2. School of Materials Science and Engineering, Tianjin University, Tianjin 300350, China)

Abstract: With the increasingly fierce competition in the global manufacturing industry, China has proposed the " Made in China 2025"
manufacturing power strategy. Among its ten priority development areas, as many as eight are closely related to welding technology. This
not only greatly promotes the innovative development of welding technology, but also puts forward higher requirements for welding
efficiency and quality. Gas metal arc welding ( GMAW ) is widely used in the mechanical manufacturing industry due to its easy
implementation of automated welding, high production efficiency, good welding quality and good positional adaptability. The two main
ways to achieve efficient GMAW are to improve welding speed and welding deposition rate. In response to the above two approaches,
domestic and foreign welding workers have introduced a third or even multiple welding wires on the basis of double wire GMAW, and
developed various multi-wire GMAW processes. This article analyzes various types of multi-wire GMAW processes developed domestically
and internationally, focusing on the welding principles, process characteristics, and applications of multi-wire GMAW processes. Through
the above analysis, various types of multi-wire GMAW processes are summarized, and the development direction of multi-wire welding is
further prospected. That is, the multi-wire GMAW process urgently needs in-depth research work in arc physics theory, equipment
development, and new welding material research and development.
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Fig. 1 Common arrangements of multiple welding wires '
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(a) arc rotation diagram; (b) diagram of liquid metal flow
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