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Adhesion at Poly(Butylacrylate)–Poly(Dimethylsiloxane)
Interfaces

Nicolas Amouroux
ARKEMA K. K., Kyoto Technical Center, Shimogyo-ku, Kyoto, Japan

Frédéric Restagno
Liliane Léger
Laboratoire de Physique des Solides, Université Paris sud XI,
Orsay Cedex, France

We present an investigation of the adhesion modulation mechanisms of silica-like
nanoparticles (MQ resins) incorporated in polydimethylsiloxane (PDMS) elasto-
mers and acrylic adhesives. The Johnson-Kendall-Roberts (JKR) test has been
used to gain information on the both zero velocity and the velocity dependence of
the adhesive strength, avoiding as much as possible contributions to the adhesive
strength of bulk dissipation in the adhesive (which is not the case with peel tests).
As the incorporation of the MQ resins into the elastomers deeply affects their own
mechanical properties, the loading and unloading curves of small poly(butylacry-
late) (PBA) lenses on either PDMS elastomers, adsorbed PDMS and pure MQ resin
layers are compared in a systematic manner. The PBA chains are observed to have
a neat affinity for the MQ resin nanoparticles. When MQ resins are present at the
interface, they tend to prevent facture propagation, thus producing a larger defor-
mation of the PBA lens. The modulation of adhesion is then dominated by the cor-
responding dissipation inside the acrylic adhesive.
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INTRODUCTION

In two preceding papers [1,2], we have started to describe a systematic
investigation of the role of small silica-like nanoparticles named MQ
resins in the modulation of adhesion at polydimethylsiloxane (PDMS)
elastomers—acrylic adhesive interfaces through the so called JKR test
[3]. In a first approach, in order to trace back the role of the incorpor-
ation of the MQ resins into the silicon elastomer, we have analyzed the
formation and rupture of contact between small PDMS elastomer
lenses put into contact with a thin layer of acrylic adhesive (typical
thickness 30 nm) deposited on a silicon wafer [1]. This thickness of
the adhesive layer was kept nanometric in order to insure that no
important dissipation could take place inside the adhesive during
the pull off process. Varying, in a systematic manner, the resin content
in the elastomer, we could thus demonstrate that the MQ resins were
playing a marginal role on the thermodynamic work of adhesion, but
were able to greatly affect the velocity dependences of the adhesive
strength of these interfaces, in a way which strongly depended upon
the time of contact. In order to better understand these effects, system-
atic experiments on model surfaces were conducted with the same
PDMS elastomer lenses containing various amounts of MQ resins,
but now put into contact with silicon wafers covered with self
assembled monolayers of thiol molecules, with varying amounts of car-
boxylic extremities [2]. On such layers, again measuring the adhesive
strength of the interface as a function of the MQ resin content, of the
COOH content in the surface layer, and of both the contact time and
the velocity of the fracture, we were able to put into evidence two com-
peting effects: increasing the MQ resin content in the elastomer leads
to increased interactions at the interface resulting from the increased
polarity of the elastomer lens. However, at the same time, increasing
the MQ resin content in the elastomer changes its mechanical proper-
ties, increasing its elastic modulus and increasing its viscoelastic
response in a more important manner. The mobility of the chains close
to the interface is thus decreased as a result of the incorporation of
the MQ resin into the network, and it takes a much longer contact
time to reach a given level of adhesion. Then, one not only needs
MQ resins to be present close to the interface to produce enhanced
adhesion, but these MQ resins also need to be sufficiently mobile to
be able to find an interaction site in a reasonable time, in order to
act as adhesion promoters. We present here the third part of this
investigation, with a system now closer to the applied situation, with
thick acrylic adhesive in contact with thick antiadhesive PDMS elas-
tomer layers containing various amounts of MQ resins. In order to
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fully characterize the adhesive behavior of these systems, the JKR test
is used in a systematic manner, with now small elastomer lenses made
of crosslinked butylacrylate (BA) and put into contact with 1 mm thick
flat layers of PDMS elastomers deposited on silicon wafers. Results for
both loading and unloading experiments will be presented and com-
pared with similar experiments performed with the same BA lenses
put into contact with a layer of pure PDMS adsorbed on a silicon
wafer, or a layer of pure MQ resin also adsorbed on a silicon wafer.

MATERIALS AND METHODS

Both the home-made JKR apparatus and the physico-chemical charac-
teristics of the PDMS elastomers with or without MQ resins have
already been described [1,2]. We only detail here the formation of
the BA lenses used.

Sample Preparation

The BA micro-lenses were formed by crosslinking poly(n-butylacrylate)
(PnBA, Sigma-Aldrich, Lyon, France; Mn ¼ 20 kg=mol, Mw ¼ 60 kg=
mol). The glass transition temperature is Tg ¼�54�C [4] and its
surface energy is c ¼ 33.7 mJ=m2 at 20�C [5].

The crosslinking procedure was chosen following the protocol
described by Anh and Shull [4–6]: dicumyl-peroxide (DCP) was added
to a 50% by weight solution of PBA in toluene. The quantity of DCP
was calculated to be equivalent, in terms of number per polymer chain
to that used by Anh and Shull, i.e., 25% of the total mass of polymer
used. Small drops of the solution were deposited on a perfluorinated
glass slide, and heated at 150�C for 3 hours, in a reactor under dry
nitrogen. Then the small lenses were fully dried in a vacuum chamber
for 24 hours, in order to extract all volatile products. They were then
used without any further extraction or rinsing procedure.

The PDMS elastomer layers, with or without MQ resins, were cross-
linked through the procedure described in [1], at the optimum ratio of
SiH over vinyl termination determined for the chosen quantity of MQ
resins, in the presence of Karsted catalyst. Flat 1 mm thick layers
were obtained by coating a clean glass slide with the uncrosslinked
mixture, under dry atmosphere inside a glove box, and at low enough
temperature in order to prevent the beginning of the crosslinking reac-
tion. When the coating layer was flat enough, the temperature was
increased to allow for the crosslinking. After curing, these elastomer
layers were extracted in a large amount of toluene for nine days,
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and finally rinsed in a solution of dodecanethiol in toluene, in order to
kill any remaining catalyst.

The PDMS thin adsorbed layer was formed by incubating a clean
silicon wafer with a-x-OH terminated PDMS melt, molecular weight
Mw ¼ 105 kg=mol (polydispersity index I ¼ 1.1). After one night at
100�C, all unattached PDMS molecules were rinsed away. The thick-
ness of the remaining dry PDMS layer was found to be 18 nm, which
corresponds to the thickness for a dense adsorbed layer from a melt
for that molecular weight [7].

The adsorbed layer of pure resin was obtained by spin coating a sol-
ution of MQ resin in xylene, (5% by weight) on a silicon wafer pre-
viously cleaned by a UV-ozone treatment [8]. After drying, a layer of
MQ resin with a thickness of 150 nm as measured by ellipsometry
was obtained, with a typical surface roughness of 1 nm. This layer is
not very robust, and is destroyed by rubbing or by rinsing with solvent.

Measurement Protocol

The PnBA micro-lenses formed are much more sticky than the PDMS
lenses. We have, thus, used the JKR test under dynamic unloading
cycles, in a way quite similar to what is done in a probe tack experi-
ment, and similarly to what has been reported by Anh et al. [4–6]. This
allows one to control the velocity range investigated.

The protocol used was as follows:

. Loading up to a chosen contact area by small successive displace-
ments of a few micrometers.

. Unloading, after a given time under maximum load, at chosen
unloading velocity in the range 0.05–5mm=s. The waiting times
under load were chosen in the range 15–30 mn.

LOADING EXPERIMENTS: ELASTIC MODULUS
AND THERMODYNAMIC WORK OF ADHESION

PnBA Lenses in Contact with Rigid Substrates

Loading curves in terms of normalized load versus normalized radius
of the contact area [1] are presented for two different loading velocities
in Figure 1, for a PnBA lens in contact with a thin adsorbed layer of
PDMS. The work of adhesion, W, deduced from the JKR analysis of
these curves appears to depend on the loading rate. It increases from
60 to 80 mJ=m2 when the loading velocity is decreased from 3.3� 10�2

to 6� 10�4 mm=s (cf. Figure 1). Similar trends have been observed for
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the contact on the adsorbed MQ resin layer. The elastic modulus,
K ¼ 0.55� 0.05 MPa, is smaller than that of the softer PDMS elastomer
used in the present investigation (1 MPa).

PnBA Lenses in Contact with Elastomer Layers

Similar experiments conducted in the case of a contact between PnBA
lenses and thick elastomer layers show, as in Figure 1, a linear
relation between the normalized load and the normalized radius of
the contact area. This is a proof that the JKR approach correctly
describes the loading process. This also allows one to deduce an effec-
tive modulus of the system, as now both sides of the contact have a
finite elastic modulus. Figure 2 shows a comparison between the
values of this effective elastic modulus on PDMS layers with various
MQ resin contents and that calculated through K�1 ¼
KPBA

�1þKPDMS
�1, using the values deduced from Figure 1 for KPBA

�1

and those from [1] for KPDMS
�1 with the various MQ contents.

The PnBA lenses thus appear softer than all PDMS layers used.
Thus, they will be the more deformed partner of the assembly under
loading. Concerning the values of the thermodynamic work of
adhesion, the order of magnitude is as expected, (W ¼ 54 mJ=m2 for

FIGURE 1 Loading curves in terms of normalized load as a function of
the normalized radius of contact for PBA lenses in contact with PDMS, for
two different loading velocities.
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PDMS=PnBA), but the observed velocity dependences are indicative of
viscoelastic contributions.

UNLOADING EXPERIMENTS

Rough Results

In Figures 3 and 4, we have reported the evolution of the radius of the
contact area, a, as a function of the load, for both the loading and the
unloading steps of the experiment, for various unloading velocities,
and for, respectively, the contact of PnBA lenses–PDMS layers (Figure 3)
or PnBA lenses–MQ resin layers (Figure 4).

The adhesive strength appears much larger in the case of the MQ
resin layer than in the case of PDMS, as evidenced by the much larger
hysteresis in the JKR curves.

Analysis of a Loading-Unloading Cycle for a Contact
with MQ Resin Layer

Loading and unloading curves for a PnBA lens in contact with an
adsorbed layer of MQ resin, at the unloading velocity of 1mm=s, are

FIGURE 2 Rigidity constants, K, measured for PBA lenses in contact with
PDMS elastomers containing various amounts of MQ resins. The line corre-
sponds to the expected values, inverse of the sum of the respective compliances
of the PBA and the elastomer.

746 N. Amouroux et al.

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
2
0
:
2
5
 
2
1
 
J
a
n
u
a
r
y
 
2
0
1
1



reported in Figure 5, in terms of radius of the contact area as a func-
tion of the load (Curve 5a) and deformation in the centre of the contact
as a function of the contact radius (Curve 5b). The radius of the lens is

FIGURE 4 Loading and unloading curves with various imposed unloading
velocities for PBA lenses in contact with an adsorbed resin layer.

FIGURE 3 Loading and unloading curves with various imposed unloading
velocities for PBA lenses in contact with an adsorbed PDMS layer.

Adhesion at PBA–PDMS Interfaces 747

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
2
0
:
2
5
 
2
1
 
J
a
n
u
a
r
y
 
2
0
1
1



R ¼ 1750 mm, and its maximum height is h ¼ 700 mm. The solid line in
Figure 5b represents the JKR curve adjusted to the loading part of
the curve, without taking into account any finite size effects [4,9].
The crosses represent the calculated JKR curve including finite size
effects [4,9] and adjusted to the loading part of the curve. The best
fitted curve leads to a correction of the compliance, due to finite
size effects DC ¼ 2.17 mN=m, quite close to the expected value
8=(3pKh) ¼ 2.33 mN=m [10]. The JKR description of the contact, thus,
well describes both the loading and the unloading steps, provided one
includes finite size corrections, except at the end of the unloading for
which one can clearly see in Figure 5b that a deviation appears
between calculated JKR and measured points, below a limiting contact
radius al ¼ 170 mm. This means that, for such final unloading steps,
the displacements are no longer elastic, and the JKR mechanics no
longer holds.

In Figure 6, we have reported G(V) curves calculated from the data
of Figure 5a, for contact radius larger than the limiting radius
al ¼ 170 mm. The curve G(V) presents an abrupt step for Vc ¼ 0.3 mm=s.
Three velocity regimes can be identified:

. V > Vc: G(V) can be described by a power law, with an exponent
0.64.

. V ¼ Vc: G evolves from 200 to 350 mJ=m2 at fixed velocity, and the
radius of contact is ac ¼ 270 mm at this point.

FIGURE 5 Loading-unloading cycle for a PBA lens in contact with an
adsorbed layer of resin.
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. V < Vc: the curve remains below that obtained by extrapolating the
high velocity regime, meaning that to reach a given G, one needs a
higher velocity that what would have been necessary if the high
velocity regime had covered the whole velocity range.

Curves similar to Figure 6 have been obtained with all substrates,
whatever the imposed velocity. The critical velocity, Vc, has been
observed to depend only on the vertical pulling velocity of the micro-
lens, dd=dt. In fact, the experimental procedure imposes
dD=dt ¼ 1 mm=s. However, due to the finite rigidity of the force sensor
which partly follows the displacement, the real displacement velocity,
dd=dt, differs from the imposed pulling velocity, dD=dt. At the begin-
ning of the unloading dd=dt remains constant, and for the data
presented in Figure 6, dd=dt ¼ 0.45 mm=s. Then, for large pulling
displacements, dd=dt no longer remains a constant, as will be demon-
strated by the direct observations presented below. As above Vc the
behaviour of the unloading appears ‘‘classical,’’ one can in a first step
compare the G(V) curves obtained on the different substrates restric-
ting the investigations with the ‘‘normal’’ high velocity part of the
curves.

FIGURE 6 Evolution of the adhesive strength, G, as a function of the velocity
of the fracture, V, obtained when unloading a PBA lens in contact with an
adsorbed resin layer, the unloading imposed velocity is dD=dt ¼ 1mm=s.
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G(V) CURVES

In a first approach, we restrict the analysis to the velocity range above
Vc, and compare the observed velocity dependence of the adhesive
strength, G, of PnBA lenses on the different substrates used.

Figure 7 presents the results obtained on both the PDMS and the
MQ resin adsorbed layers. Power law dependences are obtained, with
a larger slope on the MQ resin than on the PDMS layer.

In Figure 8, we have reported the results obtained for a PnBA
lens in contact with PDMS elastomers containing various amounts
of MQ resins. Again, power laws are obtained, but, surprisingly,
the exponent seems to be independent on the resin content in the
elastomer.

As shown in Figure 9, all curves form a unique master curve when
reported in scaled units G�G0=G0 ¼ /ðVÞ, thus defining a unique dis-
sipation function, /ðVÞ. The data in Figure 9 yield /ðVÞ ¼ V=V�ð Þn
with n ¼ 0.4� 0.03. It is worth noticing that on the PDMS adsorbed
thin layer, exactly the same dissipation function is obtained. Similarly,
on both adsorbed MQ resin layers and PDMS thin films, master curves
can be formed as shown in Figure 10. All characteristic parameters of
the G(V) curves extracted from such an analysis are gathered in
Table 1 for PDMS elastomer containing various amounts of MQ resins,

FIGURE 7 Master curves obtained for the adhesive strength as a function of
the unloading velocity, when comparing all unloading curves for PBA lenses in
contact with either an adsorbed PDMS layer or an adsorbed resin layer.
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PDMS-adsorbed layer, and MQ resin adsorbed layer as substrates,
against comparable PnBA micro-lenses. As shown in Figure 11, on
elastomer substrates, G0 is observed to slowly increase with the resin
content up to 20%, and then to strongly increase nonlinearly above
20% of MQ resin. All parameters in Table 1 are moderately affected
by the time of contact spent under maximum load before unloading,
as exemplified by the data for G(V) as a function of contact time
reported in Figure 12 for PnBA lenses in contact with either adsorbed
MQ resin layers or PDMS layers.

FIGURE 9 Unique dissipation function for PBA lenses in contact with PDMS
elastomers with various amounts of MQ resisns.

FIGURE 8 Master curves for the adhesive strength as a function of unloading
velocity, obtained when comparing all unloading curves for PBA lenses in
contact with PDMS elastomers containing various amount of MQ resins.
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FIGURE 10 Dissipation functions for PBA lenses in contact with adsorbed
resins and adsorbed PDMS layers. The dissipation function on the PDMS elas-
tomers (dotted line, data from Figure 9) is also reported for comparison.

TABLE 1 Values of the Parameters G0, V,� and n Obtained When Gathering
All Data Obtained for the Adhesive Energy of PBA Lenses in Contact with
PDMS Elastomers Containing Various Amounts of MQ Resins as a Function of
the Fracture Velocity V, to Form the Master Curve of Figure 9, Along with
Similar Parameters for Either PBA Lenses on Pure PDMS or Pure MQ
Adsorbed Layers

Substrate G0 (mJ=m2) V� (mm=s) n

Elastomer 0% 45� 5 0.135� 0.07 0.4� 0.03
Elastomer 10% 50� 5
Elastomer 20% 60� 5
Elastomer 30% 95� 7
Elastomer 40% 220� 10
Adsorbed PDMS 50� 10 0.020� 0.010
Adsorbed Resin 60� 10 0.7� 0.05
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FIGURE 11 Values of the adhesive strength extrapolated at zero velocity, G0,
used to form the master curve of Figure 9, as a function of the MQ resin
content in the elastomer.

FIGURE 12 Effect of the contact time under load between the PBA lenses
and the substrate (either adsorbed PDMS layer or adsorbed resin layer) on
the velocity dependence of the adhesive strength, G(V).
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OBSERVATION OF THE DEFORMATION OF THE PnBA LENSES
DURING UNLOADING

We have optically monitored the deformations of the PnBA micro-
lenses during unloading through two CCD cameras, one observing
the contact from the top, and the second one observing the contact lat-
erally, both through an optical long distance microscope (Questar,
New Hope, PA, USA; working distance 20 cm). We first analyse below
the beginning of the unloading. Then we shall present images showing
the destabilization of the contact line between the lens and the sub-
strate at higher pulling distance; finally, we shall discuss lateral views
of the lens which allow one to analyse the angle at which the lens
connects to the substrate (contact angle).

Anchoring of the Lens on the Substrate

Observing the series of pictures of the top view of the contact upon
unloading (Figure 13), one can easily observe that, at a given time dur-
ing the unloading, a second line appears in the images, which remains

FIGURE 13 Series of top view of the contact (through the lens) showing the
evolution of the contact between a PBA lens and an adsorbed resin layer, and
an unloading velocity dD=dt ¼ 1 mm=s. One can notice the radius of contact on
the second picture (13b) identical to the radius of the rim in picture 13c.
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almost immobile, while the radius of the contact area decreases. This
is particularly clear in Figure 13c with the thick dark line indicating
the contact area and the thin black larger circle being this second
feature. It arises from a deformation of the lens as schematically
presented in Figure 14. This deformation relaxes back very slowly
and the lens recovers its smooth shape if one waits typically 15 min.
This deformation appears whatever the substrate and whatever the
unloading velocity chosen. Its radius, 270 mm, is equal to ac, defined
as the limit at which the ‘‘normal’’ high velocity behaviour starts.

We can, thus, propose the following interpretation for all observa-
tions reported above and the shape of the G(V) curves: when starting
to unload, the velocity of the contact line is small and G is close to W.
When pulled at constant velocity, the soft lens deforms while the frac-
ture remains almost immobile (Figures 13a and 13b). When G becomes
bigger than G(Vc) (350 mJ=m2 in the example described above) the
velocity of the fracture increases. There is a real propagation of the
fracture, with the velocity V ¼ �da=dt which corresponds to a real
detachment of the foot of the lens from the substrate (Figure 14). To
summarize: we impose a pulling velocity Vc ¼ dd=dt to the system,
but the fracture is only initiated when G becomes larger than Gc.
The initially observed contraction results from the softness of the lens
and possibly the substrate.

Destabilization of the Contact Line

The destabilization of the contact line shown in Figure 13d is
only observed on elastomer substrates with MQ resin in the range of

FIGURE 14 Schematic representation of the evolution of the contact and of
the deformation of the PBA lens during unloading. When the fracture starts
to propagate, a rim remains on the lens, visible as the second circular line
in pictures c and d in Figure 13.
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velocities we have investigated. This is illustrated in Figure 15 where
images of the contact are reported at similar velocities and similar
unloading times for a lens on pure MQ resin and on adsorbed PDMS
layers.

FIGURE 15 Evolution of the contact lines during unloading for PBA lenses in
contact with an adsorbed layer of resin or an adsorbed layer of PDMS. For
comparable upward displacements, the contact is clearly smaller on PDMS
than on resin, and the contact line becomes distorted and destabilized much
sooner on the resin layer than on PDMS.
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Lateral View of the Contact

From the lateral observation (not shown here) of the contact between
the PnBA microlenses and the various substrates (pure adsorbed resin
layer, pure PDMS layer or elastomers containing various amounts of
MQ resins) one can immediately see that PnBA lenses tend to
de-wet from the resin (the contact angle between the lens and the sub-
strate is close to 90�), while it wets the PDMS (and the situation is
intermediate on PDMS elastomers with MQ resin). At the same time,
the final stages of the decompression correspond to contact areas as
small as 15 mm in radius, and quite large vertical displacements
(50 mm): the PnBA is strongly elongated and forms a long fibril.

Analysis in Terms of ‘‘Tack’’ Experiment

Analogous strong destabilizations of the contact along with fibril for-
mation are often observed when pressure sensitive adhesives are
tested through peel or probe tack tests. The JKR mechanical analysis
of the contact obviously cannot be applied to describe these large defor-
mations. Instead, the total work for a loading-unloading cycle can be
calculated from the simultaneous measurements of the load, P, and
of the displacement, d. The corresponding energy per unit area,
normalized by the maximum contact area is T ¼ 1=pa2

max

H
Pdd.

The data for T as a function of the pull velocity dD=dt are reported
in Figure 16 for PnBA lenses in contact with adsorbed resin and
PDMS layers. Power laws are observed, with exponents comparing
quite well with what has been obtained with the JKR analysis
(Figure 10). In order to get such a result, one needs to keep in mind
that using a JKR machine as a probe tack-like test may be delicate,
due to the compliance of the machine. In the present experiments,
we have taken care to always use the same JKR machine, and to
always load up to the same maximum contact area. Then, the JKR
cycle essentially captures the dissipation contribution to the adhesive
strength of the contact, even if the real velocity of the contact line,
da=dt, differs from the pull velocity, dD=dt.

Localization of the Fracture Plane

As can be inferred from a direct observation of the adsorbed resin layer
after the rupture of the contact, the fracture is clearly cohesive on such
substrates: Figure 17 shows an observation of the substrate, by optical
microscopy in polarized reflected light: the clear disc corresponds to
the contact area at the beginning of the unloading. The contrast allows
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FIGURE 16 Analysis of the energy dissipated during the loading-unloading
cycle for the contact between PBA lenses on either an adsorbed resin or PDMS
layers as a function of unloading rate, similar to what is usually done for a
probe tack test.

FIGURE 17 Image, through an optical microscope in reflected polarized light,
of the adsorbed resin layer after rupture of the contact with a PBA lens.
Radius of the contact disc: 280mm.
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one to say that there is a difference in thickness of the adsorbed resin
layer of approximately 15 nm. The central part (contact) is indeed at a
upper level than the outer surface of the adsorbed resin layer, as
shown by the atomic force microscopy (AFM) image of the edge of
the contact line in Figure 18.

On PDMS layers, we have not been able to determine any change in
thickness at the location of the contact (even through microbeam
ellipsometry) probably indicating an adhesive fracture.

CONCLUSION

All above-reported features show that contrary to what had been
observed when the thickness of the acrylic adhesive was kept very
small, the modulation of adhesion for contacts between a thick acrylic
adhesive and various PDMS elastomers containing MQ resins as
adhesion modulators, is dominated by dissipation inside the adhesive
layer: the dissipation functions characteristic of the rupture of these
contacts do not depend on the amount of MQ resin inside the PDMS
elastomer. Increasing the viscoelasticity of the elastomer by increasing
the MQ resin content is not the major factor which changes the
adhesive strength.

The adhesive energy at zero velocity of the fracture does depend on
the MQ resin content in the elastomer, and increases with this MQ

FIGURE 18 Three dimensional view of the edge of the contact between a PBA
lens and an adsorbed MQ resin layer after rupture, as seen in non-contact
AFM. A 15 nm thick PBA layer remains on the substrate, indicating a cohesive
failure.
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content, in a non-linear manner. This increased adhesion is further
amplified through the velocity dependence of the dissipation function
when the fracture propagates at finite velocity.

The precise role played by the MQ resin at the interface is not fully
elucidated. The investigation of the contact between the PnBA lenses
and an adsorbed layer of pure resin gives, however, some important
indications: on this pure resin layer, the rupture of the contact is
cohesive. The resin layer is thus able to trap some PnBA chains, even
after a short contact time. On pure elastomers without MQ resin the
fracture is adhesive. On elastomers with a large amount of MQ resin,
we cannot definitively conclude at present the location of the fracture
and it may be at least partly cohesive. If one admits that the MQ resin
particles close to the interface are able to rapidly attract PnBA chains
when the contact is formed, it is plausible to admit that the observed
increase in G0 is due either to an extraction process of these PnBA
chains attached to the elastomer surface from the PnBA lens or to a
fracture of these chains attached to the surface through a Lake and
Thomas mechanism [11].

Finally, we have shown that the way the PnBA lens ‘‘dewets’’
the substrate depends on the composition of this substrate in MQ
resins: the MQ resin seems to slow down fracture and prevent the
PnBA from leaving the contact with the substrate. As the PnBA lens
is then highly deformed, one needs take into account the shear compo-
nents of the deformation field inside the adhesive to fully account for
the observed dissipation functions.
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