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Abstract: In China, the rolling and coating process of lithium strips for lithium batteries is gradually maturing. As the theoretical
specific capacity of traditional graphite negative electrodes is only 372mAh/g, it can no longer meet the capacity density requirements
of the new generation of batteries. Lithium metal negative electrodes have an ultra-high capacity of 3,860mAh/g and can achieve low
redox potential. Because during the first charging of lithium-ion batteries, the organic electrolyte will reduce and decompose on the
surface of the graphite negative electrode, forming a solid electrolyte interface (SEI) film. The growth of lithium dendrites and the
accumulation of dead lithium quickly consume the limited active lithium in the negative electrode free lithium battery, resulting in low
coulombic efficiency and rapid capacity decay. In order to effectively solve this key problem, the pre-lithiation process is used to start
lithium replenishment of electrode materials in advance, thereby offsetting the irreversible lithium consumption caused by the
subsequent formation of SEI film and improving the overall capacity and energy density of lithium-ion batteries. Pre-lithium
replenishment on the surface of the negative electrode plate is achieved by transferring the lithium film on the PET film to the surface
of the electrode plate using a four roll rolling and laminating mechanism, which has already been formed. This completes the
pre-lithiation process of the negative electrode plate and supplements the consumption of lithium ions during the initial effect process
in advance. Solid state battery technology is constantly updating and iterating, and many researchers are shifting their focus to
improving battery energy density towards lithium metal negative electrodes; Integrating lithium film and copper foil current collector
to prepare a 3D structured Li/Cu current collector negative electrode; By establishing a mathematical model, substituting various
parameters, starting the benchmark theoretical verification to determine various design thresholds, then conducting an overall analysis
of the system model, optimizing the relevant structural parameters, and building a new mathematical model framework system, cross

validation is achieved, and final review is conducted to form a closed-loop calculation process, ensuring that the lithium strip rolling
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equipment meets the design requirements in the early stage, and that the negative electrode sheet after lamination meets the capacity

requirements and the overall stability of the final state.

Keywords: lithium battery; rolling overlay; capacity; energy density; mathematical modeling
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