
Top tips for getting
the best 
from your

UV curing
process
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In these tips, the term ‘adhesive’ also covers coatings, 
encapsulants, potting compounds, temporary masking 
materials and form-in-place gaskets, where applicable.

UV curing lamps can be based on two 
types of quite different technology:

 Mercury arc lamp – used 
successfully for decades, 
and still the predominant 
lamp type, it produces a 
broad spectrum of light

 LED lamp – a much newer 
technology, it produces a 
narrow spectrum of light 

The output from UV curing lamps based 
on LEDs does not appreciably degrade 
over time. There are no bulbs to replace 
in LED lamps, they require no warm up 
time, they emit cooler light radiation and 
they are more electrically effi cient. They 
also meet the increasingly stringent 
regulations regarding the use of mercury.

LED UV curing lamps will not work 
optimally with all UV curing adhesives, 
many of which are designed to cure with 
broad spectrum UV light.

Mercury Arc Lamp LED Lamp



LED LAMP 395NM

MERCURY ARC LAMP
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Dose Energy

Wavelength Make sure the spectral output 
(UV and/or visible light 
wavelengths) of your curing 
lamp is correctly matched with 
the material you’re curing. 
Remember that not all materials 
cure optimally with all lamps, 
and a mismatch can result in 
non-optimal or poor bonds. 
If you’re considering taking 
advantage of the benefi ts of 
LED UV curing technology, 
remember that it is not a 
simple like-for-like replacement 
for broad spectrum lamps.

By testing, understand the 
minimum dose needed for 
your application – how much 
energy do you need to achieve 
an optimal cure? Establish a 
curing process at the minimum 
dose plus a recommended 
25% safety factor.

The key to success is 
ensuring that the adhesive 
or other light curing material 
receives the correct dose 
(J/cm²), which is a 
combination of light intensity 
and time of exposure 
(W/cm² x seconds), at the 
appropriate wavelengths for 
the material.
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Fix the distance between the light source and the 
bondline. This is a critical variable, because the light 
intensity falls off with the square of the distance – so 
at twice the distance, you will have only one quarter of 
the energy. For faster cures, get as close as you can. 

Variables Minimum Intensity

Distance

Understand and control the 
process variables in order 
to get repeatability and 
consistency. Ideally, you 
would like to fi x each process 
variable i.e. time of exposure, 
distance, intensity, adhesive 
quantity and location, etc.

As a rule of thumb, we recommend 
a minimum curing intensity of about 
50 mW/cm². Higher intensities should give better 
cure and therefore better performance – and shorter 
process time. It is not recommended to use very low 
power UV lights (or the sun!) for extended times, as this is 
likely to result in non-optimal or incomplete curing for most 
industrial grade products, which may have a minimum 
activation energy level. 
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Measure 
Output

Light 
Transmission

Bondline 
ExposureYou can measure the light 

intensity using a radiometer, 
which gives an output in 
mW/cm² or W/cm². 
Radiometers with different 
spectral sensitivities are 
recommended for use 
with the different broad 
spectrum and LED curing 
lamps. Some radiometers 
also measure dose.

Try to understand the curing intensity at the bondline. 
If you are curing through a substrate, how does this 
affect the light transmission to the adhesive? Some 
plastics have UV blocking additives, which can inhibit 
transmission, and therefore curing. In this case, 
adhesives with enhanced UV and visible light cure ability 
can overcome this.   

All of the adhesive in the bondline must be exposed to 
light in order to cure, so in general at least one substrate 
must be able to transmit appropriate light; the ability to 
see through the surface is a good indication. In some 
cases (e.g. conformal coatings), part-shaded areas can 
be accommodated by using dual-cure materials, such 
as those that have a secondary cure capability using 
heat or moisture.
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With most UV curing adhesives (i.e. those 
based on free radical polymerisation), curing 
starts with exposure to light, and stops when 
the light is removed. So, the production 
process should ensure a full cure during 
the time of exposure. If possible, expose all 
adhesive in one dose of UV light. Multiple 
exposures are not normally recommended 
as they could affect the integrity of the bond. 

Cure

The output intensity of arc lamp broad spectrum UV light sources degrades over time, 
so it is recommended that you carry out regular output checks with a radiometer to 
ensure a minimum dose is achieved. These lamps normally have hour meters, to 
facilitate the recording of intensity against “on” time. With arc lamp broad spectrum UV 
light sources, bulb life is shortened by frequent turning on and off. It is recommended 
that the lamp is left on during a normal shift if curing is expected to take place. Allow 
broad spectrum lamps fi ve minutes to attain full intensity before you use them to cure, 
and fi fteen minutes after turning off to reach room temperature before re-ignition. 
LED-based curing lamps are instant on/off, requiring no warm-up/warm-down time.

Variable Output
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Bulb

Cleanliness

Storage

If you use a broad spectrum UV light source, 
always have a spare bulb readily available to minimise 
production downtime should the bulb need replacing due to normal degradation or failure. 

Curing performance 
can be compromised by 
dirt, dust and process 
contaminants. If using 
a spot lamp, regularly 
check the end of the 
lightguide for cleanliness. 
For fl ood lamps, the 
refl ector and base 
should both be cleaned 
as necessary. 

Make sure 
UV/light 
curable 
materials 
are stored in light-proof 
containers away from direct 
sunlight.
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Full Cure

The determination of whether or not a full cure has been accomplished is best achieved by 
empirical tests. Full cure is the point at which more UV exposure no longer improves cured 
properties. For an adhesive, pull or lap shear tests against a range of process variables like time or 
intensity should help determine the optimal cure. Other cured properties like hardness or tackiness 
can also be indicators. In addition, some materials which indicate an effective cure are available 
(e.g. Dymax See-Cure colour change technology).

UV and light curable materials 
are available in a range of 
viscosities, from water-like 
to paste. If available, choose 
a viscosity which is optimal 
for your dispensing and 
application process, taking 
into account desired fl ow and 
wicking characteristics. 

Viscosity



info 9/11

Oxygen Inhibition
If you get a slightly sticky or tacky surface after curing, this could be a result of oxygen 
inhibition. This is a well understood phenomenon of free radical cure chemistry, 
where the presence of normal atmospheric oxygen at the surface of the adhesive can 
inhibit the cure at that surface, resulting in a very thin layer of an adhesive constituent 
remaining – the bulk of the adhesive is cured. Tackiness can be reduced or prevented 
by using UV curing lamps with more output in the shorter wavelengths (which means 
a broad spectrum UV light source) and/or higher intensity.

In order to assist with inspection, some 
materials will strongly fl uoresce under 
UV black light (e.g. conformal coatings, 
some plastic bonding adhesives). 

Fluorescence



info 10/11

Health & Safety

Waste

Observe health & safety rules/best practice, as exposure to UV/
visible light can be hazardous. What would you do on the beach in 
high summer? Protect your eyes and skin. Follow the equipment 
operation manual to ensure that it is installed and used safely. 
Make sure appropriate personal protection equipment is used at all 
times. Occupational UV light exposure in Great Britain is subject to 
the Control of Artifi cial Optical Radiation at Work Regulations 2010, 
which came into force on 27th April 2010, the European Physical 
Agents (Artifi cial Optical Radiation 2006/25/EC) Directive. Read the 
safety data sheet for the material which you are working with, and 
follow the personal protection equipment recommendations 
for that as well.

A radiometer is very useful for 
checking the levels of UV light 

in and around the curing 
equipment. Understanding 
this is recommended for 
health & safety and risk 
assessments, and useful for 
operator training. 

Unused, uncured or residual 
material should be disposed 
of in accordance with the 
European Directives on waste 
and hazardous waste, local 
regulations and in conjunction 
with the SDS. Unused material 
can be cured and disposed of 
as a plastic.

Light Levels
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And remember…
The technical staff at your UV equipment or 
materials supplier should be willing and able to 
advise you on achieving the optimum results from 
your process. 

INTERTRONICS
Station Field Industrial Estate 
Banbury Road
Kidlington
Oxfordshire
OX5 1JD
United Kingdom
Version 1.0, December 2017

Contact us
For more information about any of the tips described 
in this guide, please email info@intertronics.co.uk 
or call 01865 842842.

Complete information on our products is available at 
intertronics.co.uk

mailto:info@intertronics.co.uk
intertronics.co.uk


<<
  /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
  /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 ()
  /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 true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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.)
  >>
  /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




