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EDITORIAL COMMENTS

W hat struck m e m ost upon reading the volum e was
the am azing ubiquity of adhesive applications which
we encounter in our everyday lives and the broad
range of therm al-m echanical requirements that
these applications require. Have a look around your
local superm arket if you are not convinced about
pervasiveness of adhesives in our day to day lives.
Every glass jar has an adhesive attaching the label,
every cardboard box is held together with an
adhesive, all the bubble pack packages containing
everything from paperclips to cutlery are sealed
with an adhesive. Even going over to the fresh
produce tables with fruits and vegetables laid out
com pletely bare of any packaging m aterials
whatever one finds sneaky little labels adhered to
nearly everything with the item s PLU code printed
on it. It is not an exaggeration to say that the
entire contents of the store are held together with
an adhesive of one kind or another.

This issue of the newsletter takes up the topic of
contact angle m easurement and adhesive
applications in conjunction with a book review on a
recently released volum e on adhesion science. I
was struck by two observations upon reading the
volum e. The first was the am azing ubiquity of
adhesives in our everyday lives and the second was
the still very prim itive understanding we have of
the behavior of adhesives and the process of
form ulating adhesives for specific applications. In
addition there is the question of the subtle role that
surface energies play in determ ining adhesive
perform ance. More on these topics in the editorial
essay.
In addition this issue of the NEW SLETTER presents
the prelim inary program for the upcom ing 10 th in
the sym posium series on CONTACT ANGLE,
W ETTABILITY AND ADHESION which will be held
July 13-15, 2016 at the Stevens Institute of
Technology in Hoboken, New Jersey. All readers of
the newsletter are invited to join us at the Stevens
Institute for what prom ises to be a m ost engaging
and inform ative m eeting

Looking around m y office I see the ever present
Postit ® notes plastered on nearly every vertical and
horizontal surface as well as interleaving the pages
of m ost of the volum es on m y bookshelf. Thinking
about it one realizes the that the Postit note is a
rather rem arkable technology in that the note m ust
adhere quickly to a broad range of surfaces without
any surface pretreatment whatever and m ust also
be cleanly rem ovable without dam aging the surface
in question. Thus the Postit note puts a stake in
the ground at one end of the adhesive performance
spectrum which requires rapid easily reversed
adhesion to a wide range of surfaces without regard
to any sort of surface treatm ent other than perhaps
blowing off som e dust.

Finally we would like to bring every ones attention
to the next session of the short course on:

THE CHEMISTRY, PHYSICS AND
MECHANICS OF ADHESION SCIENCE
The course will be given again this com ing May 1013, 2016 at the Marriott Inn in Newburgh, NY and
all readers of the NEW SLETTER are invited to join
us this com ing May in Newburgh or sim ply to pass
the word along to colleagues or associates who
m ight be interested.

Going to the other end of the spectrum we find the
adhesives which are used to glue together high
perform ance aircraft. The requirem ents for this
application are totally the opposite from those of
the Postit note. All surfaces are carefully cleaned
and treated with special prim ers. Maxim al joint
strength is required over a wide range of
tem perature and environm ent conditions giving a
bond that needs to be totally irreversible.

EDITORIAL ESSAY:
BOOK REVIEW ON:
ADHESION SCIENCE: PRINCIPLES AND
PRACTICE

Sitting between the extrem es of the Postit note and
aircraft glue is a vast range of interm ediate
applications ranging from gluing together the
com m on cereal box to gluing the windshield onto
your autom obile. Consider the cereal box. Here
fairly strong adhesion is required since the
container cannot fall apart too easily but the
adhesion cannot be too strong since the consum er
has to be able to open the package without
excessive force. On top of these requirem ents the
adhesive m aterial m ust be inexpensive and easily
applied without surface preparation since the
m anufacturing volum es involved are enormous.

Steven Abbott, (DEStech Publications, Inc., 2015)
Though the title would give the im pression of
dealing with the broad topic of adhesion science the
volum e is in fact closely focused on the topic of
adhesives technology. This is not only a good thing
but a necessary one also since dealing with the
general topic of adhesion would require an
encyclopedia series as opposed to a relatively
compact volum e.
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The case of adhering to windshield glass presents
an entirely different set of requirem ents. In case
you are not aware, m any windshields in the newer
car m odels are glued to the fram e. Not only that
but you also find that the rearview m irror is also
glued to the glass. I can attest directly to this fact
since the rearview m irror on m y car fell off recently
and needed to be reattached. The requirem ents
here are dram atically opposite to the cereal box.
First the bond m ust be perm anent. Second the
bond m ust withstand a wide range of tem perature
cycling from say 10 degrees F below zero in Winter
to over 100 F in sum m er for a vehicle parked in the
sun. Third the adhesive m ust withstand extensive
exposure to ultra violet radiation from the sun.
Given these requirem ents I thought it best to go to
the auto parts store and purchase an adhesive
specially form ulated for attaching rearview m irrors.

properties of all adhesive formulations.

The procedure for attaching m y m irror was m ore
like using aircraft glue than bonding a cereal box.
First the glass and the attachm ent button were
cleaned with acetone to remove all residual
adhesive. Second a prim er layer had to be applied
to the glass and allowed to set for a specific tim e.
Finally I was directed to apply only a thin layer of
the adhesive to the attachm ent button which was
then pressed in place for a full m inute to get initial
attachm ent. An hour or so or curing tim e was
needed to achieve full strength before the mirror
could be attached to the button.

5.

Strong Adhesion with a W eak Interface:
Review of the im portant topic of pressure
sensitive adhesives.

6.

Form ulating for Com patibility: Discusses
the im portance of polymer solution
therm odynam ics in the developm ent of
adhesive formulations.

7.

M easuring Adhesion: Perils and Pitfalls:
Gives a review of the most com m on
adhesion m easurem ent methods used for
evaluating adhesive formulations.

8.

Putting Things into Practice: Gives a
com prehensive sum m ary of how all the
above topics can work together in the
“scientific” design of adhesive formulations.

Topics 2 and 3 above are of m ost interest to the
subject of m odifying surface energies through the
use of plasm a technology and other m ethods. The
essential point of chapter 2 is that the role of
surface energy in prom oting adhesion to crystalline
polym ers is basically m isunderstood. It is well
known that it is difficult to adhere anything to
crystalline polym ers such as poly(ethylene) PE,
poly(ethylene-terepthalate) PET and
poly(propylene) PP. It is also well known that
plasm a treatm ent greatly im proves the adhesibility
of all of these m aterials. The question is what is
going on?

Getting back to the volum e under review it is clear
upon cursory reading that the author has spent
considerable tim e in the adhesives form ulation
business. The table of contents gives an indication
of the flavor of the topics covered:
1.

Som e basics: Reviews the rudim ents of
adhesion m easurem ent and adhesion failure
m echanisms.

2.

The M yths around Surface Energy and
Roughness: An entertainingly provocative
review of the concepts of surface energy and
surface roughness as applied to adhesives
technology.

3.

Interm ingling and Entanglem ent: Brings
into focus the critically im portant role of the
adhesive bulk properties on its adhesion
perform ance. In particular the crucial role of
polym er m olecular weight and chain
segm ent m obility are discussed in regard to
achieving high adhesion strength.

The standard answer is that plasm a treatm ent is
im proving the surface energy of these m aterials
thus allowing greater wetting as well as stronger
interactions at the interface via the creation of
functional groups. Contact angle m easurem ents are
a very effective m eans for m easuring the change in
surface energy achieved by the plasm a treatm ent.
The author argues persuasively, however that
im proving the surface energy is not the major
cause of im proved adhesion after plasm a
treatment. Looking at polyethylene for exam ple,
standard analysis reveals the surface energy to be
roughly 32 m J/m 2 (m illi joules per square m eter).
Plasm a treatment will typically raise the surface
energy to som ething like 42 m J/m 2 or about a 30%
increase. This figure, however, does not square
with the observed increase in peel test adhesion
which can be in the range of 10 to 100 J/m 2 (joules
per square m eter) or several orders of m agnitude
larger than the increase in surface energy.

4.

Tim e is the Sam e as Tem perature:
Discusses the critical im portance of the
concept of Tim e Tem perature Superposition
in determ ining the therm al-m echanical

Further suspicion is cast on the surface energy
argum ent by the com parison of poly(ethylene
terephthalate)PET to poly(vinyl chloride) PVC. The
surface energies of these two polym ers are close to
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43 m J/m 2 but it is well known that it is difficult to
adhere to PET compared to PVC. Again we have
wonder what is going on?

The redoubtable form ulator is generally faced with
the prospect of joining two poorly or wholly
uncharacterized surfaces and his custom er wants
an inexpensive and easily applied glue that will
hold these surfaces together with just the right
am ount of strength and durability called for. He
has to assum e that the surface energies will be in a
reasonable range to give sufficient wetting without
the need to perform any sort of involved surface
analysis or surface preparation aside from a
perfunctory cleaning. Plasm a treatment will be a
very handy tool when dealing with difficult surfaces
such as the crystalline polym ers but it m ust be
rem em bered that all that is required is to
sufficiently break up the crystallinity of just the top
m ost surface layer in order to get chain
interpenetration. Over treatment must be avoided
so that one does not create a layer low m olecular
weight rubble that could act as a weak boundary
layer and thus give even poorer adhesion than the
original untreated surface.

A clue begins to em erge in the case of PE. This
polym er com es in two basic form s one of low
density LDPE and one of high density HDPE. The
high density form is essentially one long com pletely
linear chain of CH 2 units and therefore tends to be
highly crystalline. The low density form , however,
is com posed of linear strings of CH 2 units broken up
at intervals by short side chains of CH 2 units
term inating in a CH 3 group. The m any side chains
of the LDPE prevent it from attaining the sam e level
of crystallinity as its HDPE cousin thus resulting in
lower density. It is also known that it is easier to
adhere to low density PE than the high density
form . If we com bine this with the fact that the
poorly adhesionable PET is a highly crystalline
polym er and the easily adhesionable PVC is totally
am orphous then we have to suspect that it is the
level of crystallinity that is key in determ ining
adhesability.

As luck would have it not only did m y rearview
m irror fall off but also the soles of m y cycling shoes
delam inated. Thus I got to try out a totally
different kind of adhesive from what I used to
attach m y m irror. Com m only called shoe goo it is
apparently som e kind of silicone polym er
form ulation. No surface preparation is required
other than blowing out any loosely adhered debris.
Contrary to the rearview m irror form ulation there is
no prim er layer required and the glue is applied in a
fairly thick layer and spread out as evenly as
possible with a stick to give good coverage and
penetration into all the nooks and crannies of the
m ating surfaces. After application of the glue I
pressed together the m ating surfaces under the
weight of an inverted 10 pound sledge ham m er in
order to m ake m axim al contact and then allowed
everything to set and cure over a period of a day or
two.

It is at this point that the m echanism s of chain
interm ingling and chain entanglem ent enter the
picture. In essence am orphous polym ers have a
high degree of chain segm ent mobility which allows
them to interpenetrate and form entanglem ents
which give rise to high levels of energy dissipation
when trying to pull them apart. Think of trying to
pull part two lengths of string that have been
random ly jum bled together. It is these strongly
dissipative effects that give rise to the apparent
strong adhesion observed in peeling apart these
interm ingled and entangled layers.
Now the question becom es what is the role of
plasm a treatm ent in im proving the adhesionability
of crystalline polym ers? Aside from im proving the
wettability of the treated surface the m ost obvious
m echanism is the disruption of the surface
crystalline layers of the polym er. Plasm a treatm ent
always involves the making and breaking of
chem ical bonds and in the case of crystalline
polym ers we postulate that the plasm a field breaks
up a significant am ount of surface crystallinity
creating an am orphous layer with highly m obile
chain segments capable of interm ingling and
entangling with applied surface layers. The existing
level of surface energy m ust be sufficient to allow
for a reasonable am ount of wetting, but beyond
that it does not add significantly to the overall peel
rem oval energy which is dom inated by the
dissipative effects of chain interpenetration and
entanglem ent.

Thus the world of adhesives turns out not only to
be very com m onplace in our day to day lives but
also rather subtle, deceptive and nonintuitive in
term s of the science and technology required to
create truly effective and useful form ulations. The
requirements from one application to another can
be diam etrically opposite and the form ulator has
but a lim ited num ber of theoretical tools available
which m ust be carefully handled. Though contact
angle m easurem ents m ay not play a m ajor role in
applied adhesive technology they can nonetheless
be quite significant in term s of easily detecting
deleterious surface contam ination and ensuring
that the surface energies are sufficient to allow for
adequate wetting of the adhesive to the surfaces to
be bonded.

Prof. Abbott points out that the adhesion
m echanism s described above have a strong
influence on how the typical adhesive is form ulated.

The reader interested in further exploring this m ost
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engaging topic is encourage to refer to Prof.
Abbott’s fine volum e.

products, paper, polym ers and m onolayers.
Further focus will be on the use of contact angle
data in evaluating surface m odification procedures,
determ ining relevance of wettability to adhesion,
the role of wettability in bioadhesion,
ophthalmology, prosthesis and in the control of
dust in m ining and m illing applications.

PRELIM INARY PRO GRAM
TENTH INTERNATIO NAL SYMPO SIUM O N
CONTACT ANGLE, W ETTABILITY AND
AD HESIO N

AUDIENCE AND PARTICIPATIO N

Stevens Institute of Technology,
Hoboken, New Jersey, July 13-15, 2016

The primary focus of this sym posium will be to
provide a forum for the discussion of cutting edge
advancem ents in the field and to review and
consolidate the accom plishm ents which have been
achieved thus far.

SYMPO SIUM HISTO RY AND MO TIVIATION
In his opening rem arks at the first sym posium in
this series Professor Robert Good pointed out that
Galileo in the 17 th century was quite likely the first
investigator to observe contact angle behavior with
his experim ent of floating a thin gold leaf on top of
a water surface. Since that time contact angle
m easurem ents have found wide application as a
m ethod for determ ining the energetics of surfaces.
This, in turn, has a profound effect on the
wettability and adhesion of liquids and coatings to
surfaces.

SUBM ITTING A PAPER
This sym posium is being organized under the
direction of Dr. K. L. Mittal, Editor, Reviews of
Adhesion and Adhesives and by MST Conferences.
Please notify the conference chairm an of your
intentions to present a paper as early as possible.
An abstract of about 200 words should be sent by
February15, 2016 to the conference chairm an by
any of the following m ethods:

This sym posium will be concerned with both the
fundam ental and applied aspects of contact angle
m easurem ents. Issues such as the applicability
and validity of various m easurem ent techniques
and the proper theoretical fram ework for the
analysis of contact angle data will be of prime
concern.

E-m ail: rhl@ m stconf.com
FAX:
212-656-1016
Regular m ail:
Dr. Robert H. Lacom be
Conference Chairm an
3 Ham m er Drive
Hopewell Junction, NY 12533

In addition, a host of applications of the contact
angle technique will be explored including but not
lim ited to: wettability of powders, fibers, wood

Contact by phone: 845-897-1654; 845-592-1963
Full conference details and registration via the
Internet will be m aintained on our web site:
ww w .m stconf.com /Contact10.htm

SYMPOSIUM TOPICS:
Factors Influencing Contact Angle
M easurem ents:

 Static and dynam ic contact angles, effect
of surface
flaws and surface roughness
on wetting.
 Effect of pore size distribution
 Effects of velocity and viscosity of liquid
on solidliquid interfacial behavior.
 Interaction forces including: van der
W aals, AcidBase, Hydrogen bonding,
...etc
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W ettability Behavior and Surface
Characterization of Various Materials:

The following is a sam ple of the papers to be
presented: (Note the given address is for
highlighted presenter and m ay not apply for
all coauthors)

 Contact angle interpretation and
hysteresis.
 Wettability of various m aterial surfaces
including but not lim ited to: wood,
elastomers, silicon wafers, pharm aceutical
powders, m etals, polym ers, paper, particles,
fibers... etc.
 Surface treatm ents to m odify wettability
behavior.
 Superhydrophobicity
 Electrowetting

NOVEL APPLICATIONS
Edward Borm ashenko, Yelena Borm ashenko,
Rom an Grynyov, Hadas Aharoni, Gene Whym an
and Bernard P. Binks; Ariel University, Physics
Department, P.O.B. 3, 40700, Ariel, ISRAEL; SelfPropulsion of Liquid Marbles: Leidenfrost-Like
Levitation Driven by the M arangoni Flow

W ettability, Adhesion and Applied Aspects of
Contact Angle M easurem ents:

Junqi Yuan, Jian Feng and
Sung Kwon Cho; Dept. of Mechanical Engg. &
Materials Science, University of Pittsburgh,
Pittsburgh, PA 15261; Control of Floating
Objects by Di-electrowetting

 Effect of surface energetics on adhesion.
 Biological applications including protein
and bacterial adhesion.
 Fine particle adhesion and control of
dust.
 Other technological applications
including: printing, agriculture,
pharm aceuticals, textiles and paper.
0RGANIZERS AND CO NTACT INFO RMATIO N

H. Jennissen; Institute of Physiological
Chem istry, University of Duisburg-Essen,
Hufelandstr. 55, D-45122 Essen, GERMANY;
Com plex and Im aginary Contact Angles: a
Radically New Developm ent for Advancing Our
Understanding of W etting, or Just a W him of
Applied M athem atics?

Dr. Chang-Hwan Choi
Associate Professor
Dept. of Mechanical Engineering
Stevens Institute of Technology
Castle Point on Hudson
Hoboken, NJ 07030
Tel. 201-216-5579
E-m ail: cchoi@ stevens.edu

D.G. W augh, J. Lawrence, A. Gillett and C.H. Ng;
Laser Engineering and Manufacturing Research
Group, Faculty of Science and Engineering,
University of Chester, Thornton Science Park, Pool
Lane, Ince, Chester CH2 4PU, UK; Laser Surface
Treatm ent: M odulating W ettability
Characteristics of M aterials to Control
Biological Cell Adhesion and Growth

Dr. Kash Mittal, Director
1983 Route 52, Suite C
P.O. Box 1280
Hopewell Junction, NY 12533-1280, USA
Tel. 845-897-1654
FAX: 845-897-2361
E-m ail: klm @ m stconf.com

Thom as Bahners, Jörg Müssig, Milan Kelch, and
Jochen S. Gutm ann; Universität DuisburgEssen,NETZ / DTNW gGm bH, Carl-Benz-Straße 199,
47057 Duisburg,GERMANY; Im provem ent of
Fiber-m atrix Adhesion and Dam ping in
Cellulose/polyolefin Com posite M aterials by
M eans of Photochem ical Fiber Surface
M odification

Dr. Robert Lacom be
Conference Chairm an
3 Ham m er Drive
Hopewell Junction, NY 12533
USA
Tel. 845-592-1963
FAX: 212-656-1016
E-m ail:rhl@ m stconf.com

W ETTING AND FLUID FLO W
Adya Karthikeyan, Sylvain Coulom be and AnneMarie Kietzig; Surface W etting and Surface
Tension of Stable and Unstable Carbon
Nanotube Nanofluids
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Youhua Jiang, Wei Xu, Moham m ad Am in Sarshar,
Chang-Hwan Choi; Departm ent of Mechanical
Engineering, Stevens Institute of Technology,
Hoboken, New Jersey, USA; A Generalized Model
of Advancing and Receding Contact Angles for
Patterned Surfaces

Yusong Tu; College of Physics Science and
Technology, Yangzhou University, 88 South
University Ave., Yangzhou, Jiangsu 225009, P.R.
CHINA ; W ater-COOH Com posite Structure with
Enhanced Hydrophobicity Form ed by W ater
M olecules Em bedded into Carboxylic AcidTerm inated Self-Assem bled M onolayers

Choongyeop Lee, Seunggeol Ryu and Youngsuk
Nam ; Departm ent of Mechanical Engineering,
Kyung Hee University, Yongin-city, KOREA; W ater
Penetration Through Copper M esh During Drop
Im pact: Influence of Surface W ettability

Zuankai W ang; Departm ent of Mechanical and
Biom edical Engineering, City University of Hong
Kong, HONG KONG; Bioinspired M aterials: the
Quest for the M axim um W ater Repellency and
M ultifunctional Application

Birgitt Boschitsch Stogin, Xianm ing Dai, and
Tak-Sing Wong; Departm ent of Mechanical and
Nuclear Engineering and the Materials Research
Institute, The Pennsylvania State University,
University Park, PA, USA; W enzel W etting on
Slippery Rough Surfaces

M uham m ad Zahid; Istitutio Italiano di Tecnologia,
Sm art Materials (Nanophysics), Via Morego, 30,
Genova 16163 ITALY; M ulti-layer Polym er
Treatm ent for Breathable-hydrophobic and
W ater Repellent Cotton Fabrics

PATTERNED SURFACES AND
SUPERHYDRO PHOBICITY STUDIES

EFFECT OF PLASM A TREATM ENT
Edward Borm ashenko; The Ariel University
Center of Sam aria, 40700, Ariel, ISRAEL; Cold
Plasm a treatm ent of Liquid Surfaces

Savvas G. Hatzikiriakos; Departm ent of
Chem ical and Biological Engineering, The University
of British Colum bia, Vancouver BC, V6T 1Z3,
CANADA; Controlled-Superhydrophobicity on
M etallic Substrates Using Fs Laser Ablation

Edward Borm ashenko; The Ariel University
Center of Sam aria, 40700, Ariel, ISRAEL:
Electrical Charging of Surfaces under the Cold
Plasm a Treatm en

Ridvan Ozbay, Ali Kibar, and Chang-Hwan Choi;
Departm ent of Mechanical Engineering, Stevens
Institute of Technology, Hoboken, New Jersey,
USA;
Bubble Adhesion on Superaerophobic
Surfaces: Effects of Surface Morphology

Jean-Michel Hardy, Mirela Vlad, Luc Stafford,
Bernard Riedl; Centre de recherches sur les
m atériaux renouvlables, Faculté de Foresterie, de
géographie et de Géom atique, Université Laval,
Quebec (QC) G1V 0A6, CANADA; Plasm a
Treatm ent of W ood: Are Extractives
Responsible for Tim e Dependent Phenom ena?

M oham m ad Am in Sarshar, Chris Swartz, ChangHwan Choi; Departm ent of Mechanical
Engineering, Stevens Institute of Technology,
Hoboken, NJ 07030, USA; Icephobicity of
Superhydrophobic Surfaces: Effects of
Environm ental Conditions

Hernando S. SALAPARE III* and Frédéric
GUITTARD; Université de Nice-Sophia Antipolis,
CNRS, Laboratoire de Physique de la Matière
Condensée (LPMC), UMR 7336, Parc Valrose, 06100
Nice, FRANCE; Superhydrophobicity of Candle
Soot Film Deposited on Rf Plasm a-treated
Poly(ethylene Glycol-co-1,3/1,4
Cyclohexanedim ethanol Terephthalate)
(PETG)

Salm a Falah Toosi, Sona Moradi, Narges
Hadjesfandiari, Jayachandran N. Kizhakkedathu,and
Savvas G. Hatzikiriakos; Departm ent of Chem ical
and Biological Engineering, The University of British
Colum bia, Vancouver BC, V6T 1Z3, CANADA; The
Effect of Superhydrophobicity on the Bacterial
Adhesion on Polym eric Surfaces
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ADVANCED M EASUREMENT STUDIES

THEORETICAL STUDIES

Eric Loth; University of Virginia, Room 308 MEC,
122 Engineer's Way P.O. Box 400746,
Charlottesville, VA 22904; M icro-dynam ics of
W etting (High Spatial and Tem poral
Resolution)

Lasse Makkonen; Principal Scientist, VTT
Technical Research Centre of Finland, Box 1000,
02044 VTT, FINLAND; Young’s Equation
Revisited
Lasse Makkonen; Principal Scientist, VTT
Technical Research Centre of Finland, Box 1000,
02044 VTT, FINLAND; A Quantitative Theory of
Contact Angle Hysteresis

Lasse Makkonen; Principal Scientist, VTT
Technical Research Centre of Finland, Box 1000,
02044 VTT, FINLAND; Determ ining the Surface
Energy of a Solid by Contact Angles
Davide Rossi , Antonio Bettero, Nicola Realdon,
Paola Pittia; Departm ent of Pharm aceutical and
Pharm acological Sciences, University of Padova,
ITALY; Developm ent of a M ethod for Contact
Angles Measurem ents at
Perfluoropolyether/perfluoropolyether
Interface Em ploying Fom blin Hc/25 ( PFPE as
“ Fluid Film ” for Surface Energy
Characterization of Som e W ater Solutions
Sara L. Schellbach, Sergio N. Monteiro 2 and
Jaroslaw W. Drelich; Department of Materials
Science and Engineering, Michigan Technological
University, 1400 Townsend Dr., Houghton, MI
49931, USA; A Novel M ethod for Contact Angle
M easurem ents on Natural Fibers having
Non-Uniform Cross Sections and Rough
Surface

3- DAY IM PACT COURSE
THE CHEM ISTRY, PHYSICS & M ECHANICS OF
ADH ESION SCIENCE

M ichael Schm itt; Universität des Saarlandes,
Physikalische Chem ie, Campus B2 2, D-66123
Saarbrücken GERMANY; Fundam entals of
Reproducible/ Enhanced Contact Angle
Analyses

May 11-13, 2016
Courtyard by Marriott, Stewart-Newburgh
New York

Konrad Terpi» owski, Marta Tom czy ½ ska-Mleko,
Stanis »aw Mleko and Em il Chibowski; Maria Curie
Sklodowska University, Departm ent of Chem istry
Phisical Chem istry-Interfacial Phenomena, Str. Plac
Marii Curie Sklodowska 5 Lublin 20-031, POLAND;
The Surface Properties of Biopolym ers
Obtained with the Presence of Gluten

Topics to be Covered
I.
II.
III.
IV.
V.

Bob M bouyem Yim m ou, Bernard Riedl, Roger
Hernández, Géraldine Bazuin; Centre de
recherches sur les m atériaux renouvelables, Faculté
de foresterie, de géographie et de géom atique,
Université Laval, Québec (QC) G1V 0A6, CANADA;
Surface Energy Characterization of Fire
Retardant Treated W ood Veneers

VI.
VII.
VIII.
IX.
X.
XI.
XII.
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Surface Contam ination and Cleaning
Theories or Mechanisms of Adhesion
Contact Angle, Wettability and Adhesion
Investigation of Interfacial Interactions
Surface Modification Techniques including
Plasm a
Ways to im prove Adhesion of Organic
Coatings
Silanes and Other Adhesion Prom oters
Adhesion Aspects of Thin Film s
Adhesion Measurem ent of Film s and
Coatings
Basics of Adhesion Measurem ent
Residual Stress and Material Mechanical
Properties
Setting Adhesion Requirem ents for Coating
Applications

XIII.
XIV.

Adhesion Measurem ent at Atom ic and
Molecular Level
Fundam ental Adhesion Applications

factors affecting adhesion is quite patent.
Furtherm ore, the durability of the bond (on exposure
to process chem icals, m oisture, corrosives, etc.) is of
param ount concern and im portance. This course
presents an overview of the chem istry, physics and
m echanics of adhesion in regard to understanding
fundam ental adhesion m echanism s. You will learn
how to im prove and control them and the latest
adhesion m easurem ent techniques which are being
used to evaluate the PRACTICAL ADHESION of
coatings and lam inate structures.

Audience: Scientists and professional staff in
R&D, m anufacturing, processing, quality
control/reliability involved with adhesion aspects of
coatings and adhesion sensitive applications.
Level: Beginner- Interm ediate;
introduction/overview
Prerequisites: Elem entary background In
chem istry, physics or materials science.

Em phasis is given to m ethods which can be carried
out in a m anufacturing environm ent as well as in the
lab environm ent which give results that are directly
relevant to the durability and perform ance of the
structures under investigation. The effects of coating
elastic properties and residual stress are considered
as well as other external influences which affect
durability under use conditions.

Duration: 3 days
Course fee and m aterials: $1,295, includes break
refreshm ents, com plete set of lecture notes and
copy of handbook and reference guide AD HESIO N
M EASUREM ENT M ETHO DS: THEORY AND
PRACTICE, (CRC PRESS, 2006)
How You W ill Benefit From This Course

INSTRUCTO RS AND CO NTACT INFO RMATION

You will understand advantages and disadvantages of
a range of adhesion m easurem ent techniques. You
will be able to select the right surface cleaning
technique including the use of atm ospheric plasm as.
You will utilize the concept of acid-base interactions
in im proving adhesion and acquire basic skills for
addressing adhesion failure problem s, analyze the
alternatives and select the optim um technique for
im proving adhesion and structure durability. Know
where help is available in em ergency situations and
learn how to select the best m easurem ent technique
for a given application.

Dr. K. L. Mittal & Dr. R. H. Lacom be
3 Ham m er Drive
Hopewell Junction, NY 12533
Tel. 845-897-1654 & 845-227-7026
E-m ail: klm @ m stconf.com ; rhl@ m stconf.com
For detailed inform ation and registration:
www.mstconf.com /AdhesionCourse.htm

Adhesion's Im portant Role Today
Adhesion plays an im portant role in m any
technologies
and
industries,
viz.,
aerospace,
m icroelectronics, autom otive, thin film s, optics,
coatings, paint and so on. Broadly speaking, the
topic can be divided into two categories: film or
coating/ substrate com bination and adhesive joints.
Film s and coating are used for a variety of purposes
and irrespective of their intended function, these
m ust adhere adequately to the underlying substrate.
So the need for understanding and controlling the
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