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Oxidation Protection in Gas Metal Arc Welding-Pulsed of Titanium Alloy
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Abstract: Titanium alloys are prone to absorbing gases such as N, O, and H at high temperatures, leading to degra-
dation of joint performance, which restricts the application of gas hetal arc welding (GMAW) in the manufacturing of
all-titanium alloy structures. This study explores the oxidation protection of titanium alloy weld metal during the cool-
ing process of GMAW-pulsed, and analyzes the impact of inter-pass grinding without a trailing shield on the micro-
structure and mechanical properties of titanium alloy welds. Additionally, a method to predict the degree of weld
oxidation is proposed. The results indicate that, without the protective trailing shield, the critical parameter affecting
the surface oxidation of the weld is the temperature () at the time of detachment from the Ar gas shield, with a criti-
cal value of approximately 1300 ‘C. When 7 exceeds 1300 C, severe oxidation occurs, with the surface oxide layer
exceeding 100 pm in thickness, potentially leading to the formation of easily detachable oxide scales. When using
welding parameters that result in a detachment temperature ¢ below 1300 ‘C, the microstructure and mechanical
properties of the weld after inter-pass grinding are highly consistent with those obtained using Ar gas trailing shield
protection. Based on this, a two-factor experiment was further conducted to establish a model correlating the detach-
ment temperature 7 with the welding power P and welding speed v,,, expressed as 7 = f(P, v,,) . This model provides a
theoretical basis for predicting the degree of surface oxidation in the weld bead during GMAW.
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Tab.3 Welding parameters of the verification test and comparison of fitting results with measured results of ¢
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