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Numerical Simulation Study on Argon and Helium Shielded TIG Welding Arc
GUO Chaobo'?, CUI Lulu®, MA Tianfeng'”, LI Xingxia"?, LIU Xiangyi'
(1. School of Materials Science and Engineering, Henan Institute of Technology, Xinxiang 453003, China;
2. Henan Engineering Research Center for Modification Technology of Metal Materials, Henan Institute of Technology,
Xinxiang 453003, China; 3. Library of Henan Institute of Technology, Xinxiang 453003, China )

Abstract: A two—dimensional axisymmetric numerical model is developed for TIG welding arcs under
argon and helium shielding gases. By solving the governing equations, the temperature fields, plasma flow fields,
arc morphology, and arc pressure of argon and helium arcs are simulated. The results showed that The arc
shape of argon arc is bell-shaped, and the arc shape of helium arc is spherical. Compared with the argon are,
the helium arc demonstrated slightly lower maximum arc temperature with greater are constriction in the anode
region. The helium arc exhibited larger electromagnetic forces and higher maximum plasma velocity, but lower
plasma velocity near the anode region. Due to helium's characteristics of smaller atomic mass, higher thermal
conductivity, and higher ionization energy, the helium arc generated lower arc pressure, which is conducive to
fine processing of high energy density.
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