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Objectives

* |dentify negative influences on a
material’s bonding ability

* Introduce common field
adhesion and bonding tests

* Learn proper technigues
associated with these evaluations

* Understand the significance of
results obtained
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"IF YOU'DON'T KNOW WH

Y
YOU WILL NEVER LEARN HOW."

GRANT CARDONE
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Evaluating Adhesion

Influences on Adhesion

Moisture / Lack of Moisture
Surface Profile / Texture
Contamination

Material Installation
Incompatibility
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Evaluating Adhesion

Influences on Adhesion

Not enough time for mock-ups
Not enough time for testing
Not enough time on the tools

Vast amount of material technology in
the marketplace

Not enough site information (for
example: previous coatings)

Mis-communication

Previous Experience “Done it this way
for 30 years without fail”
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Evaluating Adhesion
lesting Protocols

e Knife tests
. ASTM D3359
« ASTM D6677
e Tensile Pull-Off
« D7234
« D1583
* Sealant Tests
. ASTM C1521
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Evaluating Adhesion
Industry Accepted Testing

 Slurry Bond Test
* Epoxy/MMA Based

e Fabric Pull Test
* Flexible Membranes
* Jeans to Curtain



Evaluating Adhesion
ASTM D3359

1.2 Test Method A 1s primarily intended for use at job sites
while Test Method B is more suitable for use in the laboratory.
Also, Test Method B 1s not considered suitable for films thicker
than 5 mils (125um).
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1.1 These test methods cover procedures for nssessing the
wlhesion of relatively ductile costing films w metallic sub-
strates by applying and removing pressure-scasitive tape over
cuts made in the film.

1. Referenced Documents
21 ASTM Standands-*
D649 Practice for Preparation of Cold-Rolled Sicel Pancls
for Testing Puint, Vamish, Coaversion Coatings, and
Related Coating Products

e purchaser and scller

D823 Practices for Producing Films of Uniform Thickness
of Paint, Virnish, snd Relsted Products on Test Panels
DI00D Tess Methods for Pressuse-Sensitive  Adhesive-
Cuoated Tapes Used for Electrical and Electronic Applics-

[

es for Preparation of Aluminum and

Method A
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1.3 These test methods are wsed w evaluate whether the
adhesion of 5 coating 10 & substrate i adequate for e user's
application. They do not distinguish between higher levels of
adhesion for which more sophisticated methods of measure-
mcnt are requised

1.4 This st method s similar in content (but not techai-
cally equivalent) 1o 1SO 2400,

LS In mubicoal systems adhesion failure may occur be-
tween coats so that the adhesion of the coating system 1o the
substrate i not determined.

1.6 The values stated in 51 units are to be regarded us the
standard. The values given i parentheses aee for information
only,

1.7 This standard dioes mot purport o address the sfery
cowcerns, if any, avsoctared wih irs use. It is the responsibility
of the wier of thin standeand 10 exsablivh appropriate safery and
health praciices and determing the applicabitiny of mgwlatory
limilaitions prior i uie.
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D1730 Prac
Aluminum-Alloy Surfaces for Paisting

D242 Guide for Preparation of Zinc-Coated (Galvanized)
Stcel Surfaces for Painting {(Withdrawn 2008)"

D370 Test Method foe Tensile Progerties of Organic Cost-

ings
D33UNTDIIT30M Test Method for Peel Adbesson of Pressure-

Sensitive Tape

D394 Spect foe B foe C: and
Testing Paint, Varmish, Lacquer, snd Related Materials
(Withdrawn 2016)"

D460 Test Method for Abrsion Resistance of Organic
Coatings by the Taber Abraser

12 Ovher Swmddard:

IS0 2400 Paint and Varnidhes — Cross-cut test®

PSTC 101 International Standasd for Peel Adhesion of
Pressure Sensitive Tape”
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Evaluating Adhesion
ASTM D3359

» Coatings fully cured

o , Method A
» Razor utility knife to cut a 2” X

through the coating

» Adhesive tape is applied across the
NG

* Free end of the tape is removed

rapidly at as close to a 180° angle as
possible

« Coating removal evaluated according
to the supplied table
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Evaluating Adhesion
ASTM D3559

24.11.2021

5A
4A
3A
2A

1A
OA

No peeling or removal,

Trace peeling or removal along incisions or at their intersection,

Jagged removal along incisions up to 1.6 mm (V4e in.) on either side,

Jagged removal along most of incisions up to 3.2 mm (V& in.) on either
side,

Removal from most of the area of the X under the tape, and

Removal beyond the area of the X.
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Evaluating Adhesion
ASTM D/254

“Standard Test Method for Pull-Off Adhesion
Strength of Coatings on Concrete Using
Portable Pull-Off Adhesion Testers”
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Evaluating Adhesion
ASTM D/254

Process

Prepare surface
Prepare dolly

* Adhere dolly with adhesive

« Score perimeter of dolly

* Apply force and document results

» (Coating should cover at least half of

24.11.2021

the dolly face to be valid)




Evaluating Adhesion
ASTM D15853
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Evaluating Adhesion
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ASTM D/7254

Glue Fail Cohesive Failure _Adhesive Failure  Cohesive Failure
""" Within 2nd Coat BetweenTwo Coats Witin 1t Coat  BeteEn Coatng
dnd >ubstrate
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Evaluating Adhesion

Influences

Temperature

Rate of cure of coating
Adhesive properties
Equipment calibration

Understanding failure points
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ASTM C1521




Evaluating Adhesion
ASTM C1521
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Evaluating Adhesion
Industry Accepted Testing

 Slurry Bond Test
* Epoxy/MMA Based

e Fabric Pull Test
* Flexible Membranes
* Jeans to Curtain



Evaluating Adhesion
Why Evaluate Adhesion?

ICRI
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"IF YOU'DON'T KNOW WH
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YOU WILL NEVER LEARN HOW."
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Questions?

Dave Fuller
davef@icri.org
561-252-7509

INTERNATIONAL CONCRETE REPAIR INSTITUTE
1000 WESTGATE DRIVE, SUITE 252

ST. PAUL, MINNESOTA 55114 USA

P: +1 651-366-6095 | E: INFO@ICRI.ORG | WWW.ICRI.ORG
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