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The characteristic time of substrate plastic deformation due to surface tension forces
of a liquid drop is estimated. The equilibrium conditions of a drop of varying volume on
the convex ledge formed due to the deformation have been analyzed under account for
partial relaxation of the elastic stresses. Contribution of those stresses to the wetting
angle hysteresis (about 3°) has been estimated and the hysteresis value has been shown to
increase for very small drops mainly due to reduction of the retreating angle caused by a
strong substrate deformation. The hysteresis contribution to the decrease in the observable
wetting angle of microdrops under evaporation attains significant values (about 10 to 16°).

IIpousBemeHa OIleHKA XapaKTEPHOIO BPEMEHM ILIACTUYECKON medopMalnuy MOAJIOMKKHU CH-
JaMU IIOBEPXHOCTHOTO HATSMKEHUA JKUAKOM Kaliud. BBITTOJIHEH aHAJIW3 YCJIOBUI PaBHOBECUS
KaIlJii U3MEeHSIIerocsa o0beMa Ha 00pa3oBaBIIEMCS B pedyJbTarTe Ne)OPMAIMU BBIIYKJIOM
PaHTe, ¢ YUEeTOM YAaCTHUYHO PEJIAKCUPOBABIINX YyIPYrux Hamps:xeHuii. [I[puBeneHa omeHKa ux
BKJIaJla B sABJEeHMe THCTepesuca cMaumBaHuA (~3°) M IIOKAs3aHO, YTO [Jd Kalejb OYEHb
MaJIOTO pasMepa BeJMUYNHA I'MCTEPEe3NCa YBEeJINUYMBAETCI, B OCHOBHOM, 34 CUET YMEHBIIICHWS
yrijia OTTeKaHUs, BBIBBAHHOTO 3HAYUTEJNbHOI mAedopmalnueil moamoxKu. OTMeueHo, UTO BKJIAJ
rucrepes3ruca B YMEHbIIIEHUE Ha6mo,uaeMoro KpaeBoro yrija CMauYyMBaHUA HCIAPAOIUXCA
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MUKPOKAIeJb JOCTUTAET CYIIeCTBeHHBIX 3HaueHHUi (~10-16°).

The specific surface energy of a small
particle is known to depend on its size. The
dimension dependence of the surface en-
ergy, 0;, for a liquid phase can be revealed,
for example, by measurement of wetting
angle ( related to 0; by the Young equation
as well as by considering the drop evapora-
tion process that for small drops occurs at a
rate proportional to exp(g;/r) [1, 2]. In this
case, the experimental points of the evapo-
ration curve show wave-like deviations from
a smooth dependence. In works aimed at the
direct wetting angle measurements, 6 vari-
ations about 10 to 15° are also observed
while the convolution and photometry meth -
ods used have an accuracy about 3 to 5° [2].
In both cases, it is just the wetting hyster-
esis that may be responsible for such devia-
tions. The essence of this phenomenon con -
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sists in that the wetting perimeter becomes
fixed, thus changing substantially the liq-
uid drop behavior in some circumstances,
e.g., during its evaporation. The purpose of
this work is to consider reasons for this
effect for microdroplets as well as to esti-
mate the wetting hysteresis effect on the
drop-substrate system parameters.

The wetting hysteresis was studied in
several works [3, 4]. It is just the mi-
croscale irregularity and the substrate non-
uniformity that are believed to be main
causes of that effect [4]. Numerous assump -
tions used in those works, however, are in-
valid to microdroplets, e.g., the microir-
regularity height of about 1.25 pm. In some
systems, the wetting perimeter fixation is
attained due to the mutual dissolution of
liquid and solid phases [4]. Nevertheless,
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