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Chlorinated polyolefin (CPO) adhesion promoters
are widely used as adhesion-promoting resins for
coatings applied to plastic substrates, such as
polypropylene (PP) and thermoplastic olefin (TPO).
PP and TPO parts are used in automotive interior
and exterior applications and are notoriously difficult
to coat due to their low surface energy. This issue
can be resolved by applying a CPO-based
adhesion promoter to the plastic part before
application of a coating (see Tables 1 and 2).

There are several factors that can affect the
performance of a CPO-based adhesion promoter.
Application parameters play a significant role in
designing a system that will provide optimum
adhesion performance. Of particular importance is
the temperature at which a coating applied to a PP
or TPO part is cured or baked. In addition, substrate
and CPO composition can influence overall
adhesion performance.

This article will highlight the effects of coating bake
temperature and adhesion promoter composition on
the performance properties of coated TPO. It will
also detall test results, such as gasoline resistance
and peel strength, demonstrating how the two
factors can affect the performance of a CPO under
real-life applications. This information can be used
as a basis from which to utilize a CPO adhesion
promoter to meet specific needs.

Factors Affecting Performance
Coating Bake Temperature

Coating bake temperature is the temperature at
which the coating applied to the TPO part is cured.
Coating bake temperature can have an effect on
the interaction between a CPO-based adhesion
promoter and the surface of TPO, which can affect
performance. For best results, coating adhesion is
enhanced when the coated TPO parts are baked at
temperatures over 100°C, given the same coating
type. However, CPO-based adhesion promoters are
successfully used in applications, such as
automotive refinish applications, where the coating
is air-dried or baked at temperatures lower than 100°C.

The chemical and physical properties of the CPO
can also have a significant effect on adhesion
performance. Addition of co-resins to CPQ’s can
enhance adhesion, reduce blistering and improve
the appearance of coatings applied over the
adhesion promoter layer. CPO’s have limited
compatibility with most resin types, but unlike
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conventional coatings this may not be detrimental to
performance. CPQO’s promote adhesion best when
they are at the interface of the substrate and the
coating applied over the substrate. This means that
a formulated adhesion promoter system with a CPO
and borderline compatible co-resin may actually
allow the CPO to reach the interface more readily.
A number of co-resin types can be used with CPO,
including acrylic, acrylic-modified alkyds, polyesters
and others. The level of CPO used in the
formulation will be dependent upon the substrate,
coating type and required performance properties
(see Table 2).

Table 1
CPO Adhesion Promoter

Component Weight %
Eastman CP 730-1 (20% in Xylene) 25.09
Toluene 75.09
Total 100.0 g

Table 2
CPO Adhesion Promoter with
Modified Alkyd Co-Resin

Component Weight %
Eastman CP 730-1 (20% in Xylene) 20.0¢g
Macopol HS 1158 (70% in butyl acetate)* 2299
Toluene 57.19
Total 100.0¢g

*Supplied by Resolution Specialty Materials, Inc.

Application Tests

Gasoline Resistance

In automotive exteriors, coated TPO parts may be
exposed to gasoline, depending on the location of
the parts. Gasoline can permeate through the
coating on a plastic part and find its way to the
adhesion promoter layer, which can result in
adhesion loss due to dissolution of the adhesion
promoter. Coating bake temperature can have a
significant effect on the gasoline-resistance
properties of coated TPO’s. Each substrate/
adhesion promoter/coating system is different, but
in general, gasoline resistance of coated TPO parts



improves with increasing bake temperature, given
the same coating type. The chemical and physical
properties of the CPO can also significantly affect
gasoline resistance performance.

Peel Strength

Peel strength is a test method used to measure the
amount of force required to peel a coating system
away from the substrate to which it is applied. This
can be accomplished by imbedding a mesh
polyester fabric into the coating system before it
has been cured and then curing the coating system.
The fabric can then be attached to a tensile tester
to measure peel strength of the substrate/adhesion
promoter/coating system.

Substrate type, adhesion promoter composition,
coating type and coating bake temperature can
have a significant effect on the peel strength
properties of coated TPO substrates. Once again,
increasing bake temperature often results in higher
peel strengths, given the same coating type. CPO
chemical and physical properties and the overall
adhesion promoter formulation composition can
significantly affect peel strength results. For
formulated adhesion promoter systems, the right
type and level of CPO must be used to obtain
sufficient peel strength properties.
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About Eastman’s Coatings Business

For more than 70 years, Eastman has been a leading
provider of high-quality raw materials and services for
the global paint and coatings industry. Today,
Eastman provides a comprehensive portfolio of
solvents, coalescents, cellulose esters, adhesion
promoters and resin intermediates used in
conventional, high-solids, waterborne and powder
coatings for architectural, automotive and industrial
applications.

With its in-depth understanding of the coatings market
and technology-based innovation, Eastman is helping
customers meet the demands of a dynamic regulatory
environment and deliver value creating solutions to
the changing market needs. In providing world-class
technical service, Eastman demonstrates its
commitment to helping its customers deliver the most
cost-effective  solutions to meet the challenging
performance and environmental requirements in
today’s marketplace.
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Material Safety Data Sheets providing safety
precautions, that should be observed when handling
and storing Eastman products, are available online
or by request. You should obtain and review the
available material safety information before handling
any of these products. If any materials mentioned
are not Eastman products, appropriate industrial
hygiene and other safety precautions recommended
by their manufacturers should be observed.

Neither Eastman Chemical Company nor its
marketing affiliates shall be responsible for the use
of this information, or of any product, method or
apparatus mentioned, and you must make your own
determination of its suitability and completeness for
your own use, for the protection of the environment
and for the health and safety of your employees and
purchasers of your products. NO WARRANTY IS
MADE OF THE MERCHANTABILITY OR FITNESS
OF ANY PRODUCT, AND NOTHING HEREIN
WAIVES ANY OF THE SELLER’'S CONDITIONS
OF SALE.

Eastman is a trademark of Eastman Chemical
Company.
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