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Lithium metal (Li) batteries are promising due to their high specific
energy. However, safety concerns and non-optimal cycle stability hold
back Li anodes paired with liquid electrolytes.[1] A major challenge
is the growth of Li whiskers. Li whiskers come with cycling ineffi-
ciencies, e.g., enhanced formation of isolated Li.[2] Understanding why
Li whiskers emerge can help find design rules for safer Li batteries.
We study plating/stripping of Li under the aspect of the mechanical
properties of Li and the role of the covering solid-electrolyte interphase
(SEI).[3] We consider a Li nucleus covered by SEI, which grows contin-
uously during plating. Once the stress in the SEI exceeds a threshold,
the SEI breaks. Due to the softness of Li and significant creep under
the expected stress conditions, Li can extrude through the hole in the
SEI. We model this by approximating Li as a Herschel-Bulkley liquid.
Our predicted shapes and growth rates are consistent with the experi-
mental observation of Li whiskers. We deduce that the SEI is the most
important design parameter to achieve safe Li batteries.
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