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Tesistance, unstable SET [ayers, poor Contact, and dendrite propagation. Research emphasizes muteh-
layer interphases, coatings, artificial SEI, and grain-boundary/interface control to stabilize long-term
cycling 2 16 17 18 21 -

3. Advanced

Studies explore high-voltage cathodes, single-crystal NMC, sulfur cathodes, metal anodes, and Si/Si-
‘Ge composites, focusing on microstructural engineering for enhanced transport and durability 25 26
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4. lon Transport & Chemo-Mechanical Coupling

Understanding how ions move through solids—and how mechanical stresses couple to electrochemical
reactions—is essential for dendrite suppression and longevity. Grain boundaries, stress-induced cracking,
and deformation-driven delamination are major study targets 8 33 34 35 36 @.

5. Manufacturability & Scalability
SSB commercialization depends on scalable processes: mixing, coating, pressure-assisted densification,
and dry/wet processing. Moisture sensitivity (e.g., sulfides) and microstructure control are critical
industrial challenges 37 38 39 40 42 .

6. Characterization, Simulation & Al-Driven Design

In-situ diagnostics, high-resolution imaging, and le modeling shed light on interfaces,
microstructures, and failure modes. Al and machine learning increasingly assist in electrolyte and
electrode optimization 43 44 (46 48 .
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