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€' Note—Research report added editorially in August 1995.

1. Scope 2. Referenced Documents

1.1 This test method covers a procedure for evaluating the 2.1 ASTM Standards:
pull-off strength (commonly referred to as adhesion) of a D 2651 Guide for Preparation of Metal Surfaces for Adhe-
coating by determining either the greatest perpendicular force sive Bonding
(in tension) that a surface area can bear before a plug of D 3933 Guide for Preparation of Aluminum Surfaces for
material is detached, or whether the surface remains intact at a Structural Adhesives Bonding (Phosphoric Acid Anodiz-
prescribed force (pass/fail). Failure will occur along the weak-  ing)®
est plane within the system comprised of the test fixture, D 3980 Practice for Interlaboratory Testing of Paint and
adhesive, coating system, and substrate, and will be exposed by Related Materiafs
the fracture surface. This test method maximizes tensile stress2.2 ANSI Standard:
as compared to the shear stress applied by other methods, suciN512 Protective Coatings (Paints) for the Nuclear Inddstry
as scratch or knife adhesion, and results may not be compa-2.3 1SO Standard:
rable. Further, pull-off strength measurements depend upon 4624 Paints and Varnish—Pull-Off Test for Adhesion
both material and instrumental parameters. Results obtained
using different devices or results for the same coatings ory: Summary of Test Method
substrates having different stiffness may not be comparable. 3.1 The general pull-off test is performed by securing a

1.2 This test method uses a class of apparatus known agading fixture (dolly, stud) normal (perpendicular) to the
portable pull-off adhesion testefhey are capable of apply- surface of the coating with an adhesive. After the adhesive is
ing a concentric load and counter load to a single surface soured, a testing apparatus is attached to the loading fixture and
that coatings can be tested even though only one side @ligned to apply tension normal to the test surface. The force
accessible. Measurements are limited by the strength of adhapplied to the loading fixture is then gradually increased and
sion bonds between the loading fixture and the specimemonitored until either a plug of material is detached, or a
surface or the cohesive strengths of the adhesive, coatirgpecified value is reached. When a plug of material is detached,

layers, and substrate. the exposed surface represents the plane of limiting strength
1.3 This test can be destructive and spot repairs may bwithin the system. The nature of the failure is qualified in
necessary. accordance with the percent of adhesive and cohesive failures,

1.4 The values stated in inch-pound units are to be regardeahd the actual interfaces and layers involved. The pull-off
as the standard. The values given in parentheses are fetrength is computed based on the maximum indicated load,
information only. the instrument calibration data, and the original surface area

1.5 This standard does not purport to address all of thestressed. Pull-off strength results obtained using different
safety concerns, if any, associated with its use. It is thalevices may be different because the results depend on
responsibility of the user of this standard to establish appro-instrumental parameters (see Appendix X1).
priate safety and health practices and determine the applica- .
bility of regulatory limitations prior to use. 4. Significance and Use

4.1 The pull-off strength of a coating is an important
performance property that has been used in specifications. This
test method serves as a means for uniformly preparing and

1 This test method is under the jurisdiction of ASTM Committee D-1 on Paint testing coated surfaces, and eva|uating and reporting the
and Related Coatings, Materials, and Applications and is the direct responsibility of
Subcommittee D01.46 on Industrial Protective Coating. _—
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