
Dresden 2020 – SYDW Overview

Symposium Dynamical wetting of flexible, adaptive and switchable surfaces
(SYDW)

jointly organized by
the Chemical and Polymer Physics Division (CPP),

the Biological Physics Division (BP),
the Dynamics and Statistical Physics Division (DY),

the Magnetism Division (MA), and
the Surface Science Division (O)

Uwe Thiele
University of Münster

Institute of Theoretical Physics
Wilhelm-Klemm-Straße 9

48149 Münster
u.thiele@uni-muenster.de

Stefan Karpitschka
MPI for Dynamics and Self-Organization

Am Faßberg 17
37077 Göttingen

Stefan.karpitschka@ds.mpg.de

Jacco Snoeijer
University of Twente

P.O. Box 217
7500 AE Enschede
The Netherlands

j.h.snoeijer@tnw.utwente.nl

Doris Vollmer
MPI for Polymer Research

Ackermannweg 10
55128 Mainz

vollmerd@mpip-mainz.mpg.de

The symposium shall advance a broad discussion of current results and open problems concerning
dynamic wetting and dewetting processes on flexible, adaptive and switchable surfaces. Flexible
surfaces are deformed by capillary interactions and thus provide a feedback mechanism on the static
and dynamic behaviour of the liquid. Adaptive surfaces change their physico-chemical properties
in the presence of a liquid, e.g., under a drop, or they adapt their wetting behaviour in response
to environmental conditions. Switchable surfaces can repeatedly and almost instantaneously change
their surface energy or topography in response to external influences, thereby, e.g., enabling periodic
wetting dynamics. Switching processes can, e.g., be triggered by electric fields or light irradiation.
In all three cases – flexible, adaptive and switchable surfaces – the substrate dynamics couples
to the hydrodynamics in the wetting liquid and provides additional time and length scales. This
results in interesting new questions even for simple, low-molecular-weight liquids, and even more
so if one considers mixtures of simple liquids, diluted suspensions and surfactant solutions. Such a
coupling of different non-equilibrium processes has a significant influence on the mechanisms of energy
dissipation, which ultimately determine the overall dynamics. The resulting additional degrees of
freedom offer new possibilities for a targeted control of dynamic wetting processes, but also pose new
challenges for experimental investigation and theoretical description.

Overview of Invited Talks and Sessions
(Lecture hall HSZ 02)

Invited Talks

SYDW 1.1 Thu 15:00–15:30 HSZ 02 Statics and Dynamics of Soft Wetting — ∙Bruno Andreotti
SYDW 1.2 Thu 15:30–16:00 HSZ 02 Modelling imbibition, dynamic wetting and evaporation on struc-

tured surfaces and porous coatings — ∙Tatiana Gambaryan-
Roisman, Noemi Ghillani

SYDW 1.3 Thu 16:00–16:30 HSZ 02 Droplets on shaped liquid and electrically switchable surfaces —
∙Glen McHale

SYDW 1.4 Thu 16:45–17:15 HSZ 02 Liquid-liquid Dewetting: From Spinodal Breakup to Dewetting
Morphologies and Rates — ∙Ralf Seemann, Stefan Bommer,
Roghayeh Shiri, Sebastian Jachalski, Dirk Peschka, Barbara
Wagner

SYDW 1.5 Thu 17:15–17:45 HSZ 02 Droplet durotaxis and engulfment on yielding viscoelastic gels —
∙Anne Juel
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Sessions

SYDW 1.1–1.5 Thu 15:00–17:45 HSZ 02 Dynamical wetting of flexible, adaptive and switchable surfaces
(SYDW)
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Dresden 2020 – SYDW Thursday

SYDW 1: Dynamical wetting of flexible, adaptive and switchable surfaces (SYDW)

Time: Thursday 15:00–17:45 Location: HSZ 02

Invited Talk SYDW 1.1 Thu 15:00 HSZ 02
Statics and Dynamics of Soft Wetting — ∙Bruno Andreotti
— LPENS, 24 rue Lhomond, Paris
The laws of wetting are well-known for drops on rigid surfaces, but
these change dramatically when the substrate is soft and deformable.
The combination of wetting and the intricacies of soft polymeric inter-
faces has provided many rich examples of fluid-structure interaction,
both in terms of phenomenology as well as from the fundamental per-
spective. In this colloquium, I will discuss experimental and theoretical
progress on the statics and dynamics of soft wetting. In this context, I
will critically revisit the foundations of capillarity, such as the nature
of solid surface tension, the microscopic mechanics near the contact
line, and the dissipative mechanisms that lead to unexpected spread-
ing dynamics.

Invited Talk SYDW 1.2 Thu 15:30 HSZ 02
Modelling imbibition, dynamic wetting and evaporation
on structured surfaces and porous coatings — ∙Tatiana
Gambaryan-Roisman and Noemi Ghillani — TU Darmstadt, FG
Technische Thermodynamik, Alarich-Weiss-Str. 10
Wetting of structured surfaces and surfaces with porous coatings, for
example, nanofiber mats, is relevant for a wide variety of technical
applications, such as printing technologies, superhydrophobic material
applications and heat transfer enhancement technologies. Imbibition
and evaporation of liquids on such surfaces are responsible for signifi-
cant improvement of cooling efficiency during drop impact cooling and
flow boiling. Up to now, no reliable model exists which is able to pre-
dict the kinetics of imbibition coupled with forced wetting/dewetting
and evaporation on surfaces with porous coatings and surfaces with
topography. In this work we consider one of mechanisms of imbibition
on structured/porous substrates. This is the capillary pressure-driven
flow in a groove or in a corner formed between a flat substrate and a
fiber attached to it (representative of the first layer of a fiber mat). In
this work theoretical/numerical model of simultaneous imbibition and
evaporation is developed, in which viscosity, surface tension, gravity
and forced wetting/dewetting are taken into account. The results are
compared with available experimental data.

Invited Talk SYDW 1.3 Thu 16:00 HSZ 02
Droplets on shaped liquid and electrically switchable sur-
faces — ∙Glen McHale — Smart Materials and Surfaces Labora-
tory, Northumbria University, Newcastle upon Tyne, NE1 8ST, UK
The dynamic wetting of a surface by a droplet depends on the relax-
ation from an initial non-equilibrium to a final equilibrium state and
the rate of dissipation during that relaxation. Here I will outline key
work of our group and collaborators in studying two aspects of this
process by reducing friction using lubricated surfaces and controlling
droplet states using electric fields. Initially, I will explain how ses-
sile droplets wet composite solid-liquid surfaces. I will then show how
two length scales combined with gradient structures can be used to
generate low friction bidirectional motion towards the more wettable
solid or liquid surface. In the case of conformal lubricant coatings, I
will argue the surface contacted by a droplet can be viewed as a low
friction shaped liquid surface. I will then consider how non-uniform

electric fields can be used to control the extent of wetting of a solid
or lubricated surface by a droplet. Finally, I will show examples of
using non-uniform electric fields as an effective and versatile tool for
controlling wetting states and studying the dynamics of dewetting.

15 min. break

Invited Talk SYDW 1.4 Thu 16:45 HSZ 02
Liquid-liquid Dewetting: From Spinodal Breakup to Dewet-
ting Morphologies and Rates — ∙Ralf Seemann1, Ste-
fan Bommer1, Roghayeh Shiri1, Sebastian Jachalski2, Dirk
Peschka2, and Barbara Wagner2 — 1Saarland University, D-66123
Saarbücken — 2Weierstrass Institute, D-10117 Berlin
The spinodal dewetting of liquid polystyrene (PS) from liquid poly-
methylmethacrylate (PMMA) is explored. Both polymers can be con-
sidered as Newtonian liquids with equal viscosities at dewetting tem-
peratures. Provided the thickness of the liquid PMMA substrate is
sufficiently large, the observed spinodal pattern is independent from
PMMA film thickness. Because of the smaller interfacial tension of the
buried interface compared to the PS-air interface and the large mobil-
ity, a very short spinodal wavelength develops with a larger amplitude
of the buried interface than that of the free PS-air interface. The spin-
odal pattern of PMMA-PS and PS-air interface are anti-correlation
and the wavelength is in quantitative agreement with theoretical pre-
dictions from thin film models. For a later dewetting stage, when
dewetting rims have formed with sizes in the range of the PMMA film
thickness, characteristic profiles of both the PMMA-PS and the PS-air
interface develop, which depend on PMMA/PS thickness ratio. The
dewetting rates, however, do not obey any well-defined scaling behav-
ior and are close to linear. Based on the agreement of experimental
results with theoretical predictions, we use the numerical simulations
to predict local flow fields and the energy dissipation that otherwise
would be inaccessible to experiments.

Invited Talk SYDW 1.5 Thu 17:15 HSZ 02
Droplet durotaxis and engulfment on yielding viscoelastic
gels — ∙Anne Juel — Department of Physics & Astronomy, Uni-
versity of Manchester, Oxford Road, Manchester M13 9PL, UK
Durotaxis refers to the spontaneous motion of objects along stiffness
gradients of the supporting substrate. For example, individual cells
have the ability to detect substrate stiffness and usually migrate up
rigidity gradients. In contrast, droplet durotaxis due to elasto-capillary
interaction with soft substrates, leads to droplet migration down rigid-
ity gradients towards the softer regions of the substrate. We perform
experiments in which we explore droplet durotaxis in the limit of very
soft PDMS substrates, where the cross-linked matrix of the gel may
yield under the capillary stresses exerted by the sessile droplet. When
we position an individual droplet on such a gel layer with a constant
depth gradient, we find that the droplet moves towards the softest
parts of the gel layer while also sinking into the gel and that droplet
durotaxis is much faster when engulfment is associated with the mo-
tion. We explore the role of elastic forces in this process by comparing
durotaxis on viscoelastic gels with engulfment into substrates of highly
viscous Newtonian fluids.
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