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Figure 1: Tensile test. True stress vs. true strain for a bulk tensile test of the
Gelest silicone used for the adhesion experiments. Dashed line has a 5.6 kPa
slope, corresponding to the low-strain elastic modulus. In this experiment, the
sample failed by tearing from the tensile grips beginning at 74% true strain.
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Figure 2: Schematic illustration of the bi-axial stretcher. The part of
the membrane over the inner cylinder is where we perform our experimental
observations. Droplets and fluorescent beads attached to this region of the
membrane are imaged from below using an inverted confocal microscope. The
precise bi-axial strain, ε∞ exerted on the membrane is calculated by tracking
fluorescent beads attached to the membrane
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Figure 3: Macroscopic contact angle measurements. (a) The glycerol
droplet profile on an a unstretched soft gel surface. (b)-(e) The relaxation of
droplet profiles after a sudden stretch with 10% strain (after 1min, 20mins,
40mins, 60mins, respectively). (f) Measured drop profiles obtained from the
image analysis. The droplet fully relax to a constant contact angle of θ =
90.8 ± 0.2o, which is identical to the contact angle found for the unstretched
droplet.
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Figure 4: Wetting profiles at different applied strains, ε∞. (A)-(F):
ε∞ = 0, ε∞ = 0.07, ε∞ = 0.09, ε∞ = 0.014, ε∞ = 0.18, ε∞ = 0.23, respectively.
The black dashed curves are theoretical calculations using the model from Ref.
[22] and the measured values of Υ(ε) using the measured values of Υg(ε) obtained
in our experiments. . In these calculations, the substrate thicknesses at different
applied strains are estimated as h = h0(1 − ε∞)2 where h0 is the unstretched
thickness. This follows as Poisson’s ratio for our silicone gel is very nearly 0.5.
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Figure 5: Collapse of droplets near the contact point. Each of the drop
profiles in Fig.S4 are translated and rotated to collapse the plots near the contact
point. (A)-(F): ε∞ = 0, ε∞ = 0.07, ε∞ = 0.09, ε∞ = 0.014, ε∞ = 0.18, ε∞ =
0.23.
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Figure 6: Example of the local strain calculations.
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