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Abstract

Titanium heat exchangers, as important heat exchange equipment in industries such as chemical engineering, metallurgy, and energy,
are widely used in heat exchange processes under high-temperature, high-pressure, and corrosive environments. Titanium alloys
are widely used in the manufacturing of heat exchangers due to their excellent corrosion resistance, high-temperature resistance
and light weight. However, titanium alloy materials face numerous challenges during the welding process, especially the issue of
welding quality control, which directly affects the performance and service life of heat exchangers. This paper, in combination with
the welding characteristics of titanium heat exchangers, analyzes the key factors affecting the welding quality of titanium alloys and
proposes strategies for optimizing the welding process. By improving the surface treatment before welding, selecting the appropriate
welding method, controlling the welding parameters and adopting advanced non-destructive testing technology, this paper proposes a
systematic process optimization scheme for the welding quality control of titanium heat exchangers, aiming to enhance the strength,
corrosion resistance and stability of the welded joints. Experimental research and theoretical analysis show that optimizing the
welding process can significantly improve the welding quality of titanium heat exchangers and provide a reliable guarantee for the
long-term stable operation of titanium alloy heat exchangers.
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