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PAINTING ARCHITECTURAL PLASTICS 
Modern buildings incorporate a wide variety of architectural plastics because they offer advantages 
such as corrosion resistance, lightweight construction, and design flexibility. These materials are used 
in applications ranging from exterior trim and siding to skylights, panels, and interior wall protection 
systems. While plastics provide durability and low maintenance in many applications, they can present 
significant challenges when painting or coating. 
 
Unlike porous substrates such as wood or masonry, most plastics have smooth, non-porous surfaces 
and low surface energy, which can make it difficult for coatings to properly wet and adhere. In addition, 
many plastics contain additives, plasticizers, or release agents that may migrate to the surface over 
time and interfere with coating adhesion. Understanding the type of plastic substrate, its characteristics, 
and proper preparation methods is essential to achieving durable coating performance. 
 
Common Types of Architectural Plastics 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Polyvinyl Chloride (PVC), often referred to as vinyl, is widely used for exterior siding, trim boards, 
window frames, and gutters. PVC surfaces are typically smooth and chemically resistant, which can 
limit coating adhesion unless properly cleaned and prepared. PVC also expands and contracts 
significantly with temperature changes, placing stress on rigid coatings. 
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Fiberglass reinforced plastic (FRP) consists of glass fibers embedded in a resin matrix. It is often used 
for industrial wall panels, exterior architectural panels, and protective wall coverings. FRP surfaces may 
be gel-coated and extremely smooth, which can reduce coating adhesion unless lightly abraded. 
FRP surfaces may be very smooth or gel-coated, which can limit coating adhesion. Additionally, FRP 
substrates can sometimes off-gas when heated, which may cause blistering in newly applied coatings. 
 
High-density polyethylene (HDPE) and other polyolefin plastics are occasionally used in site 
furnishings, plastic lumber, and certain composite panels. These materials have extremely low surface 
energy and are among the most difficult plastics to coat successfully. 
 
Wood–plastic composites (WPC) combine wood fibers with thermoplastics such as polyethylene or 
PVC and are commonly used in decking, siding, and exterior architectural elements. These materials 
can display characteristics of both wood and plastic, which may complicate coating adhesion and 
durability. 

Because these materials contain both wood and plastic components, they may exhibit mixed 
characteristics, including limited coating adhesion and surface additives that interfere with bonding. 
 
Unique Characteristics That Affect Coating Performance 
Architectural plastics differ significantly from traditional building materials. Several characteristics 
contribute to the challenges associated with painting these substrates. 
 
One important factor is low surface energy. Many plastics resist wetting, which prevents coatings from 
spreading and bonding effectively. Without proper preparation or primer selection, coatings may bead 
up during application or fail prematurely. 
 
Another consideration is the presence of surface additives and plasticizers. Many plastics contain 
stabilizers, waxes, mold-release agents, or plasticizers that can migrate to the surface over time and 
act as contaminants that interfere with coating adhesion. 
 
Thermal expansion and contraction can also affect coating performance. Plastics often expand and 
contract more than materials such as wood or metal when exposed to temperature changes. Coatings 
that lack flexibility may crack or lose adhesion as the substrate moves. 
 
Some plastic materials may also experience off-gassing when heated by sunlight, where gases or 
volatile compounds trapped within the plastic expand beneath a newly applied coating and potentially 
cause blistering or pinholing. 
 
Diagnosing Coating Problems 
When coatings fail on plastic surfaces, identifying the root cause is essential before attempting 
corrective action. Common problems may include peeling, poor adhesion, blistering, cracking, or 
uneven coating coverage. 
 
Diagnosis often begins with identifying the type of plastic substrate, since coating compatibility can vary 
significantly between materials. In many cases, the plastic type may be identified by manufacturer 
documentation or markings on the component. 
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The surface should also be examined for contamination, such as oils, waxes, dirt, or residue from 
manufacturing processes. These contaminants can significantly reduce adhesion. 
 
In some situations, coating failures may be related to substrate movement or thermal stress, particularly 
with materials such as PVC or polycarbonate that experience substantial expansion and contraction. 
Evaluating the condition of any existing coatings is also important, since poorly adhered coatings may 
need to be removed before a new system can be applied successfully. 
 
Surface Preparation, Primer Selection, and Application Best Practices 
Proper surface preparation and coating selection are critical when painting architectural plastics. Even 
high-quality coatings may fail if applied to contaminated or improperly prepared surfaces. Successful 
applications depend on correctly identifying the plastic substrate, thoroughly cleaning the surface, using 
appropriate preparation methods, and selecting compatible primers and topcoats. 
 
Cleaning is typically the first step. Surfaces should be washed to remove dirt, grease, oils, and other 
contaminants using appropriate cleaning solutions. Thorough rinsing is necessary to prevent cleaner 
residue from interfering with coating adhesion. For certain plastics, light abrasion may also be 
beneficial. Sanding or scuffing the surface can help increase surface roughness and improve 
mechanical adhesion, although care should be taken to avoid damaging the substrate, particularly with 
softer plastics. 
 
Where coatings have previously failed, all loose or poorly adhered material should be removed before 
applying a new system. This may involve scraping, sanding, or other mechanical removal methods. 
Primer selection is also especially important when coating plastic substrates. Primers designed 
specifically for plastic surfaces can improve adhesion by promoting better wetting and bonding between 
the coating and the substrate. Adhesion-promoting primers are often recommended for plastics such as 
PVC, acrylic, and polycarbonate, while more challenging low-surface-energy plastics may require 
specialty primers formulated for difficult-to-coat surfaces. 
 
Color selection is another important consideration when painting architectural plastics. Dark colors 
should be approached with caution and, in many cases, avoided, particularly on exterior plastic 
components. Dark colors absorb more solar heat than lighter colors, which can significantly increase 
substrate temperature. Because many plastics expand and contract more than traditional building 
materials, this additional heat buildup can increase the risk of warping, distortion, excessive movement, 
coating stress, and premature adhesion failure. Lighter colors are generally a safer choice because 
they reflect more sunlight and help limit surface temperature buildup. 
 
The topcoat should be compatible with both the primer and the substrate. Flexible coatings are often 
beneficial on plastic substrates because they can better accommodate expansion and contraction. 
Applying a small test area before full-scale application is always recommended as a good painting 
practice to confirm adhesion and compatibility of the complete coating system. Environmental 
conditions should also be considered during application, since excessive heat, direct sunlight, and 
extreme temperature fluctuations can affect coating performance on plastics. 
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Key Takeaways 
Architectural plastics provide many advantages in modern building design, but their unique surface 
properties and thermal behavior can make them challenging to paint. Successful coating performance 
requires an understanding of the specific plastic substrate, proper diagnosis of potential issues, and 
careful attention to surface preparation and primer selection. 
 
By recognizing the characteristics of architectural plastics and following best practices for preparation 
and coating selection, specifiers and contractors can significantly improve adhesion, durability, and 
long-term appearance when painting plastic building components. 
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