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As the use of composites, recycled materials, and mixed substrates becomes more  
popular in the decorative market, there’s a growing need for coatings manufacturers to 
deliver multi-substrate adhesion. A long-running pioneer of adhesion technology, Covestro 
supports its customers to achieve adhesion through several innovative resin solutions.  
The most recent of these is a resin that combines particle morphology control with 
adhesion-promoting technology – enabling both multi-substrate adhesion and excellent 
coating performance.

Enhancing multi-substrate adhesion with cutting-edge resin technology
Meeting the need for coatings that stick to multiple surfaces

Decorative Tech Talks  
Addressing decorative macrotrends at Covestro



Our proprietary adhesion-promoting technology works by 
optimizing binder functionalities – specifically, by introducing  
amine functionalities to the polymer. In this way, it improves 
adhesion to a variety of different substrates, including in wet 
conditions. An example of this technology in action today is 
NeoCryl® XK-190, a modified acrylic copolymer emulsion with  
dry and wet adhesion to many substrates, including aged alkyds.

 
These properties make NeoCryl® XK-190 ideal for high-gloss 
interior and exterior decorative paints and wood stains, as well 
as for concrete floor paints, parquet lacquers, and metal and 
plastic topcoats.

Our self-crosslinking technology works similarly. This 
technology is now well established in the market and available 
in the form of NeoCryl® XK-237. This is an acrylic copolymer 
emulsion with excellent early water resistance, good blocking 
resistance, and a low water uptake. It’s ideal for topcoats in 
exterior wood applications. 

Decorative coatings are meant to protect and beautify our  
living spaces. But, to be useful, the coating first has to stick  
to its surface – whether that’s a plastered wall, a metal outdoor 
fixture, or a wooden floor. Adhesion is a fundamental property 
in decorative coatings. And, as well as ensuring that coating 
finishes last, adhesion can also provide additional benefits  
such as eliminating the need for sanding, improved outdoor 
durability, and greater flexibility. 

With the use of multiple substrates, composites, and  
recycled materials in outdoor decorative applications  
becoming more popular, manufacturers face the additional 
challenge of ensuring that their coatings adhere to a wide  
range of substrates. Indeed, this feature is in increasingly  
high demand from painters and consumers alike.
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Covestro: Delivering innovative adhesion solutions
Covestro helps customers meet this demand through 
several innovative adhesion technologies:

•	� Our proprietary adhesion-promoting technology,  
which we pioneered over 20 years ago

•	� A self-crosslinking technology that, as well as 
improving a coating’s mechanical properties,  
also enhances adhesion on both wood and  
treated plastics

•	� Cationic resins: because these resins have a  
positive charge – unlike most binders – and most 
substrates happen to have a net-negative charge, 
they can adhere to almost every substrate

•	� ‘Wet adhesion monomers’: functional monomers  
that act as adhesion promoters

•	 Urethanes produced in a way that enhances adhesion

Besides its excellent adhesion,  
NeoCryl® XK-190’s chemical structure also 
gives it low coalescent demand, strong flexibility 
and outdoor durability, a high gloss, and good 
resistance to blocking, alcohol, and water.

Multi-substrate adhesion:  
A fast-growing need
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These mechanisms are influenced by two key interactions:  
the thermodynamic work of adhesion (Wa) and the  
energy dissipation of a coating. Wa is achieved through  
the interaction between the coating and the substrate’s 
surface and is influenced by the binder’s functionalities. 
Energy dissipation is related to the amount of energy the 
coating can absorb and is influenced by the coating’s 
mechanical properties. 

Energy absorption is important  
for adhesion because it helps 
prevent delamination from high 
stress, particularly on dynamic 
substrates such as wood.

Fine-tuning multiple factors

Enabling strong coating adhesion is a complex task  
involving multiple factors. What’s more, the adhesion must  
be achieved without compromising other key functional 
properties, such as sandability, low dirt pick-up, and  
anti-blocking. This balance is often harder to achieve than  
adhesion alone. To ensure adhesion, manufacturers can 
control six key adhesion mechanisms – typically, multiple  
are active in any one coating finish:

•	 Physical adsorption (always active)
•	 Chemical bonding
•	� Mechanical interlocking (particularly relevant  

for rough substrates)
•	 Weak boundary layers (an adhesion deteriorator)
•	 Diffusion
•	 Electrostatic



Fine-tuning multiple factors
Enabling strong coating adhesion is a complex task  
involving multiple factors. What’s more, the adhesion must 
be achieved without compromising other key functional 
properties, such as sandability, low dirt pick-up, and anti-
blocking. This balance is often harder to achieve than 
adhesion alone. To ensure adhesion, manufacturers can 
control six key adhesion mechanisms – typically, multiple  
are active in any one coating finish:

These mechanisms are influenced by two key interactions:  
the thermodynamic work of adhesion (Wa) and the energy 
dissipation of a coating. Wa is achieved through the 
interaction between the coating and the substrate’s surface 
and is influenced by the binder’s functionalities. Energy 
dissipation is related to the amount of energy the coating  
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can absorb and is influenced by the coating’s mechanical 
properties. Energy absorption is important for adhesion 
because it helps prevent delamination from high stress, 
particularly on dynamic substrates such as wood.

Going beyond binder functionalities
As such, to ensure good adhesion, both binder functionalities 
and the coating’s mechanical properties must be optimized.  
In fact, because the amount of energy entering the coating is 
typically much larger than the amount involved in the 
interaction between coating and substrate, mechanical 
properties are often more important than functionalities for 
adhesion. Optimizing both properties is also necessary to 
ensure proper substrate wetting – a prerequisite for adhesion 
with any binder and substrate.

Achieving the right combination of functionality and 
mechanical properties is also a key way to enable multi-
substrate adhesion. Because all substrates have different 
surface energies, structures, functional groups, porosities, 
and roughness, manufacturers traditionally use different 
functionalities to ensure adhesion on different substrates,  
as shown in the table below. By also optimizing the binder’s 
mechanical properties, manufacturers can create very robust 
adhesion mechanisms that work on multiple surfaces.

Adhesion functionalities for different substrates

Adhesion Promoting Functional Group Substrate

Acid
Primarily MAA and AA. Incorporation vs. pKa. 

Metals, glass, polymers

Cationic Broad range since most surfaces and anionic in nature

Polymer- amine Acidic substrates, treated plastics *BOPP, BOPET),  
PVC, aged alkyds

Cyclic ureido Acid functional substrates, plastics, aged alkyds

OH: R-OH and Si-OH Glass, polyamides, metal

Hydrophobic Plastics, PVC, PET, treated Pos

Other Acidic substrates, wood, metal (AAEM)

Phosphate, Sulfonate Metals, wood (coloration), basic substrates (pMMA), TiO2

Hydrazide (Treated) plastics, wood, aged alkyds

•	 Physical adsorption (always active)
•	 Chemical bonding
•	� Mechanical interlocking (particularly relevant for 

rough substrates)
•	 Weak boundary layers (an adhesion deteriorator)
•	 Diffusion
•	 Electrostatic
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Neocryl® HP-1000:  
Combining Covestro’s  
adhesion expertise
For this reason, we were keen to take our adhesion offering 
to the next level by developing a solution that combined 
adhesion-promoting technology with mechanical property 
optimization. By creating dispersions with multiple types of 
polymers, we were able to control particle morphology at 
nano level. In this way, we created a resin that could optimize 
mechanical properties and energy dissipation, as well as 
polymer functionality.

This 100%-acrylic resin is Neocryl® HP-1000, and it can be used 
for both interior and exterior decorative applications. Thanks to 
the combination of our particle morphology control and existing 
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adhesion-promoting technology, this resin offers an excellent 
broad adhesion profile. It’s designed to adhere very well to a 
broad variety of substrates, including those for which adhesion  
is typically difficult. This includes ceramic tiles, galvanized steel, 
aged alkyds, and plastics. And, thanks to its excellent adhesion 
profile, NeoCryl® HP-1000 eliminates the need for a separate 
sanding step: when the substrate’s surface is free of irregularities 
such as cracks and blisters, only cleaning is needed.

What’s more, the resin’s mechanical properties deliver not only 
improved adhesion, but an excellent coating finish. Specifically, 
Neocryl® HP-1000 enables less brittle, more flexible coatings 
with quick drying times, strong anti-blocking, better outdoor 
durability, and an extended service life. The solution can also  
be formulated using lower levels of VOCs that reduce odor and 
meet the latest health and safety requirements from bodies such 
as the European Commission and FDA.

HDG Metal Tin Aluminum CRS Concrete Formica Aged Alkyd

1 day wet

1 day dry

7 day wet

7 day dry

NeoCryl® HP-1000 adhesion on a wide variety of substrates over several days

Outside = Excellent
Inside = Poor Performance

Adhesion (unsanded)

Blocking Adhesion (sanded)

Drying time Sandability

■   NeoCryl® HP-1000

■   Competitor #1

■   Competitor #2

■   Competitor #3

Functional properties of NeoCryl® HP-1000 compared with competitor resins



The manner in which you use our products, technical assistance and information (whether 
verbal, written or by way of production evaluations), including any suggested formulations and 
recommendations, is beyond our control. Therefore, it is imperative that you test our products to 
determine suitability for your processing and intended uses. Your analysis must at least include testing 
to determine suitability from a technical, health, safety, and environmental and regulatory standpoint. 
Such testing has not necessarily been done by Covestro, and Covestro has not obtained any approvals 
or licenses for a particular use or application of the product, unless explicitly stated otherwise. If the 
intended use of the product is for the manufacture of a pharmaceutical/medicinal product, medical 
device1 or of pre-cursor products for medical devices or for other specifically regulated applications 
which lead or may lead to a regulatory obligation of Covestro, Covestro must explicitly agree to such 
application before the sale. Any samples provided by Covestro are for testing purposes only and not 
for commercial use. Unless we otherwise agree in writing, all products are sold strictly pursuant to the 
terms of our standard conditions of sale which are available upon request. All information, including 
technical assistance is given without warranty or guarantee and is subject to change without notice. 
It is expressly understood and agreed by you that you assume and hereby expressly release and 
indemnify us and hold us harmless from all liability, in tort, contract or otherwise, incurred in connection 
with the use of our products, technical assistance, and information. Any statement or recommendation 
not contained herein is unauthorized and shall not bind us. Nothing herein shall be construed as a 
recommendation to use any product in conflict with any claim of any patent relative to any material or 
its use. No license is implied or in fact granted under the claims of any patent.
1Please see the “Guidance on Use of Covestro Products in a Medical Application” document.
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A promising adhesion future ahead
At Covestro, we’re committed to developing solutions that 
deliver stronger adhesion – and the durability and performance 
benefits that this comes with. And, as substrates continue to 
evolve and the use of recycled substrates becomes more 
popular, the need for good multi-substrate adhesion will 
become even more urgent. As such, we aim to continue 
developing our adhesion technologies.

For instance, we have helped pioneer the use of controlled 
polymerization to optimize the placement of functional groups. 
By enabling manufacturers to minimize their use of adhesion 
promoters, this will reduce unnecessary costs and water 
sensitivity. As one of the first companies to apply this 
technology commercially for waterborne binders, we anticipate 
expanding its use to decorative coating binders in future.

In addition, we’re exploring the use of coatings that combine 
primer and topcoat properties via stratification, where one part 
of the coating migrates to the surface and the other part to the 
bottom as they dry. While this already happens naturally, 
emerging technologies are providing the necessary tools to 
steer these solutions further. All in all, there are multiple 
possibilities ahead for us to keep developing ultra-adhesive 
solutions – for paint finishes that keep on sticking.

In conclusion…

Want to learn more about how we can help enhance  
multi-substrate adhesion in your coatings? To find out more 
or to request a sample of our solutions, please contact: 

Craig Frankum
Technical Manager Architectural
Craig.frankum@covestro.com 

Jurgen Scheerder
Principal Scientist and R&D Global Science Manager Acrylics
Jurgen.scheerder@covestro.com 
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