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Introduction Conclusion

Blue diode laser welding of pure copper foils offers significant advantages,
particularly when considering the challenges posed by copper’s high thermal
conductivity and low melting point. By analyzing the mechanical behavior,
weldability, and fluid mechanics of the process, it is clear that laser welding
offers precise control over energy input, heat distribution, and molten material
flow. Understanding these dynamics allows for the optimization of welding
parameters, resulting in high-quality, durable welds with improved mechanical
properties. As blue diode laser technology continues to evolve, its application
in welding copper foils will likely become more widespread, offering a
reliable solution for manufacturing in industries such as electronics, energy,
and automotive. After the laser passes through the copper foil, the molten
material begins to cool and solidify. The rate of cooling can have significant
influences the welding outcomes, and provides insights into improving the implications for the microstructure of the weld. Rapid cooling can lead to the

efficiency and effectiveness of blue diode laser welding for pure copper foils formation of fine-grain structures, which typically enhance the strength of the
[1-3] weld. On the other hand, slow cooling can lead to the formation of coarse

grains or undesirable phases that reduce the material's mechanical properties.

Pure copper, known for its excellent electrical and thermal conductivity, is
widely used in electronic components, power systems, and various industrial
applications. However, when it comes to joining pure copper foils through
welding, there are several challenges due to its high thermal conductivity
and relatively low melting point compared to other materials. Blue diode laser
welding, a cutting-edge technology that uses high-intensity laser beams,
has emerged as a promising solution for welding copper foils, offering
precise control over the heat input and reducing thermal damage to delicate
components. To fully understand the potential of blue diode laser welding in
joining pure copper foils, it is essential to assess the mechanical behavior,
weldability, and the underlying fluid mechanics involved in the process. This
article explores these factors, with an emphasis on how fluid mechanics
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