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To ensure a full picture of degradation in different environments,
Scott Bader implements a range of weathering tests that includes two
forms of natural weathering tests and two forms of accelerated tests.
The natural ones consist of 12 months of Florida weathering and a
minimum of 12 months of UK weathering. These tests are time
consuming and expensive, hence the need for accelerated
weathering. 
It must be stressed that results from the accelerated machine are
used only as a ranking system and that Florida is the ultimate
“decider”. The use of all these different types of weathering tests as
one test is not reliable enough to determine the true nature of the
product.

Measuring colour change
To ensure that results are consistent, colour change is measured in-
house (even the Florida panels). The full degradation can be
monitored at any time during testing (except in Florida, where
degradation is only monitored at the times specified to Atlas). To
measure colour change, the CIELab colour space is used to measure
colour shift. The CIELab colour model is the most complete model
conventionally used to describe the colours that are visible to the
human eye. 

Gloss and gloss retention
Gloss is defined as the ratio of the amount of light reflected
from the surface to the amount of light incident on that
surface at a given angle. The most common angle of
incidence and reflection is 60°C. The change (loss) in gloss
is represented as a percentage (this is the gloss retention):
Gloss retention (%) = Gloss at 60°C before testing/Gloss at
60°C after testing

Florida weathering tests
For natural Florida weathering, Scott Bader uses the Atlas
Weathering Group site in South Florida because of its
subtropical climate, which can produce harsh conditions for
materials to simulate what may happen when they are used in
external applications. The test is carried out using open-
backed panels that are 300 mm long and 100 mm wide. The
panels are placed at 5° to the horizontal, in accordance with
ASTM G7 “Recommended Practice for Atmospheric

ISO-NPG gelcoats and barrier coats 

t is known that ISO-NPG gelcoats are better when it comes to
weatherability, but they can have some limitations with respect
to their handling properties. Scott Bader’s aim was to produce a

superior weathering spray ISO-NPG gelcoat. The criteria for the
product were: 
- superior UV weathering performance in the most testing
environments, 

- excellent colour and gloss retention over time, 
- superb water resistance with very low pick-up, 
- high resistance to osmotic blistering, 
- tough, long-lasting and durable surface, 
- excellent handling.

All development products are put through a rigorous testing regime.
To ensure the end product meets all requirements, they are tested to
a “customer” environment.
The most important areas of testing are:
1) 12 months of Florida weathering – the harsh conditions there
make that State an excellent place to test weatherability;
2) 12 months of blistering – as many products are specifically
designed for the marine industry, they need to be resistant both to
water and to blistering;
3) mechanical properties – the products have to be suitable for the
market and for most applications;  
4) liquid properties – these need to be correct in order to determine
spray or brush application and ensure that handling is appropriate.

Weathering 
The main factors contributing to weathering are solar radiation,
temperature and water (moisture). Each of these involves various
complications, e.g. different types of radiation, or different phases of
moisture and temperature cycling. To further complicate things,
airborne pollutants and acid rain can also have negative effects on
coatings.
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Scott Bader is introducing two new products, Crystic LS 30PA a high performance
gelcoat that offers outstanding weathering characteristics, and Crystic Crestacoat
5000PA a lightweight barriercoat with excellent surface appearance. 
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Environmental Exposures Testing of Non-metallic Material”,
see Figure 1.

Accelerated weathering
When properly filtered, the xenon arc lamp simulates UV
and visible solar radiation more closely than any other light
source. Scott Bader uses the Suntest XLS+ machine (see

Figure 2), which is an
air-cooled tabletop
unit. The advantage of
this machine is that
different filters can be
used to give different
spectra; however,
Xenochrome 300
filters are used with no
water or humidity,
hence the need for
natural weathering.

Weathering results for Crystic LS 30PA
Many of the weathering results are compared against
competitor materials. The graphs below show the (final) 12
months of Florida weathering and the 1000 hrs Xenon arc
results for Crystic LS30PA.
These graphs show that the Florida weathering results differ
somewhat from the accelerated, thus you cannot depend solely
on accelerated testing. LS30PA performs consistently well in
both graphs, with a low colour difference (ΔE) and high gloss
level. This is an excellent balance – visually, a shift to ~1.7 ΔE
may be quite difficult to see by the human eye. 

Blistering
Scott Bader has been at the forefront in supplying the UK
marine market, and blistering (or osmosis) testing has been
one of the keys to success in this sector. A minimum of 12
months of blistering tests were performed on Crystic
LS30PA. The blister test evaluates the surface of the panels
for blisters or abnormalities and measures the water pick-up.
The company developed the test and has been using it for 30
years, so it is tried and true. Testing is done in house and
panels are subjected to water at 40°C. Crystic LS30PA
showed no sign of blistering on its panels after 12 months,
and its water pick-up was minimal (see Figure 5).

Mechanical properties
Another area which has significant importance is mechanical
properties. The gelcoat must be flexible enough to use, but
hard enough to protect the structure. For the marine
industry, the aim is to obtain Lloyds approval on all fully
formulated products. Scott Bader has its own materials-
testing department, which does all mechanical testing.
Lloyds dictates that products must be tested after a post-cure
of 16 hours at 40°C and have elongation >2.5%, tensile
strength >40MPa, flexural strength >70MPa and water
absorption ≤70mg. Table 1 below shows that Crystic LS30PA
meets all of the mechanical properties required for marine
approval. 

Gelcoat

Fig.1: 
Test panels 
in Florida

Fig.2: Suntest XLS+

Fig.5: Blistering panel in a blistering chamber

Fig. 3: 12 months Florida

Fig.4: 1000 hours Xenon arc
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Liquid properties and handling
It is very important that any product supplied to customers
have good handling properties. Therefore, the liquid
properties must be optimised. 
The results in table 2 below show that Crystic LS30PA has
typical spray liquid properties. These possess the correct
conditions for spray products, and minimise sag and any
porosity issues associated with spray gelcoats.

Combined with the liquid properties and the formulation,
Crystic LS30PA is easier to use than most superior grade
ISO-NPG’s. It can be backed up in one hour and 15 minutes,
and the level of tack associated with ISO-NPG’s is quite low.
In summary, the gelcoat demonstrated excellent weathering
characteristics during extended exposure tests in Florida,
with high gloss retention and low colour change. It met all
the required criteria and received excellent feedback from
various customer trials in leading boat-building areas.

Crystic Crestacoat 5000PA
Scott Bader has developed Crystic Crestacoat 5000PA, 
a superior barrier coat that was designed to improve the
surface appearance in applications where print-through of
fibre glass (orange peel) is apparent. 
This “defect” is commonly noticed on areas where a dark
gelcoat is used, on a complex mould or infused parts.
Crystic Crestacoat 5000PA can be applied to reduce, if not
eliminate, such “defects” (Figures 6 and 7).

What is Crystic Crestacoat 5000PA?
Crystic Crestacoat 5000PA is based on innovative urethane acrylate
technology that is unique to Scott Bader. This unique formulation
has outperformed both polyester and vinylester barrier coats in
surface finish assessments. It was designed to be applied either by
spray or brush. Because it is lightweight, only 600g/m2 is required to
meet the recommended 1-mm-thick layer.
It can be applied either to the gelcoat of the mould to improve
the mould surface, or behind the gelcoat of the part. Either way,
it will ultimately improve the surface finish.
Crystic Crestacoat 5000PA was also subjected to a rigorous
regime of weathering, blistering, mechanical, and liquid-
property tests, although wave-scanning was the main area of
interest and testing for this product.

Weathering and blistering
Using Crystic Crestacoat 5000PA in parts has no negative effects
on the weathering; because it is used behind the gelcoat, it is
not affected by direct sunlight. A 12-month check was
nevertheless performed. A 12-month blistering test was also
performed, here again, with no negative effects on panel
performance.  

Liquid properties
Due to the thixotropic nature of Crystic Crestacoat 5000PA,
a layer of only 1 mm is needed to achieve all of its surface-
finish advantages (Table 3). This is a major advantage, as
less is needed. Another unique result of its liquid properties
is that it can easily be applied by brush or spray.

Mechanical data

Property Unit LS30PA

Tensile elongation % 2.8

Tensile strength MPa 52

Flexural modulus MPa 3045

Barcol hardness - 47

Water absorption, 4 weeks at 23°C mg 64.7

Heat deflection temperature (1.80MPa) °C 62

Liquid properties

Property Unit 5000PA

Appearance - Light blue paste

Viscosity at 25°C - Thixotropic

Specific gravity at 25°C - 0.6

Stability in the dark at 20°C Months 3

Gel time at 25°C using 2% Butanox M50 Minutes 25

Heat deflection temperature (1.80MPa) °C 62

Liquid data

Property Unit LS30PA

Viscosity at 4500 s-1 poise 2.4

Viscosity at 0.6s-1 poise 250

Specific gravity - 1.2

Gel time at 25°C, 2% Butanox M50 - 7

Flash point °C 26

Fig.6: Panel without 5000PA                      Fig.7: Panel with 5000PA

Tab. 1: Mechanical properties of CrysticLS30PA (LDs post-cure)

Tab. 3: Liquid properties of Crystic Crestacoat 5000PA

Tab. 2: Liquid properties of Crystic LS30PA
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Mechanical properties
As show in Table 4, this product has excellent mechanical
properties, which can improve laminate flexibility. It also possesses
the tough, strong and flexible urethane acrylate backbone that
ensures its excellent adhesive properties within a laminate.

Wave-scan
Wave-scanning, a technique more commonly used in the
automotive industry, is a measurement of the long- and
short-wave roughness. Depending on whether something is
viewed close up or far away, the surface can differ quite
dramatically. The effects seen can be described as surface
waviness or “orange peel”, although technically it the short-
and long-wave roughness of the surface that can be seen. 
The short waves are observed close up and the long waves,
from a distance. In figure 8 above, we can easily see that the
Crystic Crestacoat 5000PA barrier coat (with VE679PA as
the skin coats) is the least “rough”; therefore it has the least

print-through. Even these levels of roughness would
significantly outperform many spray-painted parts in the
automotive industry.

Conclusion
In conclusion, Crystic Crestacoat 5000PA possesses excellent
surface appearance. Compared to competitor products, less
material is needed to achieve the desired 1-mm thickness.
The wave-scan results are proof that this product is
significantly better than both polyester and vinylester barrier
coats at achieving a glassy, high-definition, and deep-lustre
gelcoat surface.�

More information: www.scottbader.com

Gelcoat

Fig. 8: Wave-scan distinctiveness of image (DOI) measurement

Mechanical data

Property Unit 5000PA

Shore hardness - 70

Deflection temperature under load (1.8MPa) °C 58

Tensile modulus MPa 1050

Tensile strength MPa 17

Elongation at break at 20°C % 3.5

Tab. 4: Mechanical properties of Crystic Crestacoat 5000PA 

JCM38_Feature  19/12/07  10:18  Page 9



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    5.00000
    5.00000
    5.00000
    5.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /FRA <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


