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@ Dry and wet mixing techniques are utilized to prepare the slurry.

@ Mixing under vacuum is crucial to avoid gas inclusions.

@ Homogeneity and viscosity of the slurry directly impact the quality of
the electrode.

o Different mixers are employed for anode and cathode to prevent
cross-contamination.

@ The process parameters include mixing time, temperature, and
atmosphere conditions.
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@ Coating involves applying slurry onto the current collector foils using
tools like slot die.

@ Both continuous and intermittent coating techniques are employed.

@ Achieving uniform dry film thickness is critical for battery
performance.

@ The coated foil undergoes drying to remove the solvent before further
processing.

o Coating parameters influence the accuracy and quality of the
electrode layers.
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Solvent removal through drying is essential for electrode stability.

@ The drying process employs multiple temperature zones to ensure
gradual solvent evaporation.

o Floatation dryers are used for simultaneous double-sided coating.

@ Drying parameters like speed and temperature profile are finely
controlled.

@ Quality of drying affects adhesion between coating and substrate, and
residual humidity.
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Calendering

@ Calendering compresses the electrode foil to desired thickness and
density.

@ Precise control of line pressure is necessary to achieve target porosity.

@ High line pressure may lead to stress cracks; roller cleanliness is vital.

@ Post-calendering, the electrode foil is compacted, enhancing its
electrical properties.

@ This step is crucial for determining the electrode’s final physical
characteristics.
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Slitting divides a large electrode coil into smaller widths suitable for
cell assembly.

@ Ensuring clean, burr-free cuts is essential for maintaining electrode
integrity.

@ The process is adjusted based on the cell design, affecting the width
of the electrodes.

@ Dust and particle management during slitting is critical to prevent
contamination.

@ Quality of slitting impacts the electrode edges and overall cell
assembly precision.
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Cell Assembly

@ Cell assembly varies by cell type, involving precise stacking or winding
of electrodes.

@ Separator placement is critical to prevent short circuits within the cell.

@ Automation and robotics play a key role in ensuring assembly
accuracy and efficiency.

@ The assembly process must maintain clean room conditions to avoid
contamination.

@ Ensuring correct alignment and tension of components is crucial for
cell performance.
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Electrolyte Filling

o Electrolyte filling is performed under vacuum to ensure complete
saturation of the electrodes.

@ Precise dosing and distribution of electrolyte are critical for cell
performance.

@ The process involves multiple cycles of vacuum and pressure to
enhance wettability.

@ Residual moisture control is essential to avoid detrimental effects on
cell life and safety.

@ The final sealing of the cell after electrolyte filling must ensure
complete isolation.
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Formation

@ Formation cycles activate the cell and form the solid-electrolyte
interface (SE Interface) on the anode side, which is crucial for battery
performance and longevity.

@ Controlled conditions during formation, such as temperature and
voltage, are vital for creating a stable SEI.

@ The process involves several charging and discharging cycles to ensure
cell stability.

@ Formation sets the initial electrochemical properties of the battery,
influencing its capacity and cyclability.

@ Proper formation is essential for minimizing initial cell failures and
ensuring long-term reliability.
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@ Aging tests the cell's performance over time to ensure long-term
reliability.

@ Cells undergo both high temperature and normal temperature aging
to simulate various operating conditions.

@ Regular OCV measurements are taken to monitor the cell’s health and
performance.

@ The aging process can reveal potential failures or degradation
mechanisms not apparent during initial testing.

@ Successfully aged cells are deemed ready for use in applications,
ensuring customer satisfaction.
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End-of-Line Testing

@ EOL testing ensures that each cell meets specific performance criteria
before shipping.

@ Tests may include capacity measurement, internal resistance checks,
and visual inspections.

e Grading (classification) is performed based on performance data to
match cells for pack assembly.

@ EOL testing is crucial for maintaining quality control and minimizing
warranty returns.

@ This final step verifies that the manufacturing process has produced a
reliable and safe lithium-ion battery cell.
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