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Abstract
It is expected that in elastocapillary systems the deformation of soft materials and/or slender

structures abutting the fluid interface will be nontrivially affected by the surface energies at the
interfaces between the solid and fluid/air. This makes understanding the role of solid surface
energies practically important. While authoritative thermodynamic

treatments from the time of Gibbs make the case of solid surface energy clear, debate still
persists about how to experimentally measure these surface energies at the solid's various
interfaces, how to incorporate them in the mechanics of elastocapillary systems, and whether
such interfacial energies will affect the solid structure’s deformation and/or stress

field. A recent experiment [Kumar et al. 2020, Nature Materials, vol. 19, pp. 690-693] is cited to
claim that solid surface energies cannot affect thickness-averaged stress within membranes
and, consequently, the membrane's deformation as a solid body is independent of its surface
energies. | will discuss a framework in which
solid surface energies may be

included in elastocapillary systemsin a
systematic way, show how the internal stress
field in the solid is modified by solid surface
energies, and thus arrive at a consistent

‘L L5
Water plus dye =1 = \

interpretation of experiments, such as those of
Kumar et al.
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