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Introduction

The use of polyurea-based thick film
coating materials for substrate protection
and corrosion prevention has taken an
exponential rise in the marketplace in the
past 10 years or so. When properly installed,
polyurea coatings offer a variety of
performance characteristics. Further, these
coatings cure rapidly, are compliant with
volatile  organic  compound (VOC)
regulations and are high build, so they can
provide multiple coat performance in a
single coat application, making them
attractive to facility owners representing
many different industries. = However,
polyurea formulations are not a panacea, and
if mis-specified or improperly applied, they
will fail just like any other coating. This
paper explores the limitations of polyurea
coatings by describing failure mechanisms
observed by the author over the past few
years.

Polyurea Formulation and Hybrids

Polyurea-based thick film coatings
encompass a diverse group of products. A
pure polyurea is the combination of
isocyanate with a long chain amine,
excluding the hydroxyl reactive sites. For
reference, pure polyurethane coatings are
formulated using an isocyanate combined
with hydroxyl-containing polyols. Polyurea
coatings can be formulated as hybrids by
combining isocyanate with a mixture of
polyols and long chain amines, resulting in a
coating that bears the performance
characteristics of a polyurethane and a
polyurea coating. Polyurea coatings can be

either aromatic or aliphatic, and can be
formulated with catalysts, pigments, fillers
and other performance-enhancing additives.
Pure polyurea coatings offer the highest
degree of chemical resistance, but hybrids
offer improved wetting (the cure time is
retarded) and other desirable performance
characteristics. The relative production cost
is lowest for a polyurethane, increases for
polyurea hybrids, and is the highest for pure
polyurea coatings.

Growing Pains

With any new technology, there is
typically a relatively steep (and sometimes
painful) learning curve. Primarily the
product manufacturers provide guidelines
for the proper use and application of
polyureas and polyurea hybrids. While
industry concensus standards (i.e., SSPC
Paint standards) for these coatings are under
development, they are not yet available to
the industry. As a result, in some cases pure
polyurea coatings have been improperly
specified (based on the prevailing service
environment), due in part to a misconception
of the product’s performance capabilities,
and non-recognition of the product’s
relatively low tolerance for mis-application.
Ironically, some of the desirable
characteristics of these coatings (fast gel
time, ease of film build, etc.) can also be
detriments.

Polyurea Failure

Within the past five years, the author
has conducted investigations of over two-
dozen failures involving polyurea thick film



coatings. These failures, although limited in
number, exhibited consistent modes of
failure. The failures were not necessarily
formulation or product-related, but rather
caused by product mis-use and poor
installation practices. While lack of proper
surface preparation has accounted for the
majority of the failures, installation in an
inappropriate service environment is also a
culprit.

Polyurea coatings, and to a lesser
degree their hybrids do not have the ability
to thoroughly wet-out the surface, and are
therefore not considered surface tolerant
materials. In general, these coatings will
adhere tenaciously to the surface they are
initimately in contact with during the
relatively short gel time. However, if the
substrate i1s contaminated or moisture is
present on the surface, the coating will
attach itself to the contaminants rather than
the substrate. The coating will stay in place
as long as the contaminants remain adherent.
However, in most cases the weight of the
thick film system (typically 60-120 mils
[1525-3050 pm]) causes a loss of adhesion,
since the adhesive/cohesive strength of most
surface contaminants is relatively low,
compared to the high tensile forces of the
cured polyurea film. A pure polyurea will
cure within 5-15 seconds. This relatively
short surface-wetting time limits the
adhesion properties of the coating. Without
intimate contact with a properly prepared
surface, the coating cures without forming
an initial bond (anchor) to the substrate.
Service conditions and coating weight can
cause catastrophic disbonding of the applied
film. Typical surface preparation
requirements include a minimum near-white
blast (SSPC-SP10/NACE No. 2) and an

angular surface profile of 3-4 mils (75-100
um).

While inadequate surface preparation
has caused the majority of the polyurea
adhesion failures investigated by the author,
use of the product in an environment for
which it was not designed was a minor but
notable cause of failure. As described
earlier, polyurea coatings and their hybrids
have excellent chemical resistance, but they
have limitations. Pure polyurea coatings
should not be exposed to service
temperatures in excess of 200°F in
combination with organic hydrocarbons
such as gasoline or kerosene (which will
plasticize the coating), dilute acids or
caustics, or chlorinated materials. Ultraviolet
(UV) light (sunlight) will degrade aromatic
based systems and cause the film the chalk
and color fade.

Table 1 provides a cross-section of
examples of various failure modes exhibited
by polyurea coatings (based on actual case
histories).

Conclusion

New technology polyurea coatings
and their hybrids offer the industry an
environmentally compliant, high
performance option (with very attractive
film forming properties) for corrosion
prevention and asset protection. However,
like all industrial protective coatings they
have performance limitations and minimum
surface preparation requirements. Use of
these materials outside of the recommended
service environments or over marginally
prepared surfaces can result in catastrophic
failure and costly rework.



Table 1

Failure Mode Description
Adhesion (Disbonding) Polyurea coating applied to ceramic tile surface.
Adhesion (Disbonding) Polyurea coating applied to surfaces abrasive blast cleaned to

SSPC-SP10/NACE No. 2 (near-white metal). Surface contained
abrasive blast residue and an inadequate 1-2 mil surface profile
depth.

Severe Discoloration & Cracking

Polyurea coating subjected to service conditions of pH 3-4 and
intermittent 200°F temperature.

Yellowing and Delamination

Polyurea coating applied to exterior surfaces abrasive blast
cleaned to SSPC-SP5/NACE No. 1 (white metal) with a 2 mil
surface profile. Film contained dry spray. Moisture present on
surface during application (surface temperature at or below dew
point temperature).




	MAIN MENU
	PREVIOUS MENU
	---------------------------------
	Search CD-ROM
	Search Results
	Print


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




