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Research on the Automation Mechanical Design of High Voltage Equipment for Static
Compression Machines such as Lithium Batteries
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Abstract: In recent years, the popularity and application of solid-state batteries have gradually matured in China's lithium battery
industry chain. The widespread use of solid-state batteries is the future trend of the lithium battery industry, so the stability of
solid-state batteries has become a top priority among many issues. In order to solve the technical problem of solid state interface
coupling in solid-state batteries, which is caused by uneven external pressure and severe tearing between internal stresses of the battery,
resulting in high impedance and porosity between interfaces, making it difficult for lithium ions to migrate and resulting in poor
capacity density. The use of a isothermal static press machine to compress the internal gaps of solid-state batteries solves problems
such as loose adhesion between the positive electrode material, electrolyte material, and negative electrode material interfaces, high
battery resistance, and internal short circuit risks. This ensures the density uniformity of solid-state batteries under stable mass
production conditions, and the density difference between each block can be controlled within a reasonable range. In order to
overcome the obstacles to the development process of solid-state batteries caused by the objective problems mentioned above, a
mathematical model is constructed through theoretical calculations. Multiple conditional coefficient cross checking, parameter fitting,
and repeated checking are carried out to achieve accurate component size determination, compressive strength verification, and
deformation verification, ensuring that the core structure can adapt to extreme high pressure and high temperature conditions. Further
simulate and study the mathematical model of the isostatic press using Ansys simulation software. The article focuses on the
optimization design of the mechanical structure of the isostatic press, the design of automated mechanical structures, and the practical
application of the isothermal isostatic press process to effectively improve the density of solid-state batteries through theoretical
calculations, 3D modeling, finite element simulation calculations, and prototype experiments.
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