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Thin film integrated dosimeter responding to UV wavelengths and expo-

sure doses are described by Dr Alex Mejiritski.

Colour change
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Energy cure has been makinggreat

strides in recent years. According

to a BASFstudy reported at RadTech

Europe2005 the high growth enjoyed

by the radiation-curable market over

the last10 years is predictedto remain

more or less unchecked until 2015,

averaging8-9% annuallyin Europeand

NAFTAand12-13% in Asia.' UV(ultra-

violet) and EB(electron beam)curable

technologieshavebeenexpandingdue

to recognition of their so-called el5

potential: efficient, enabling,econom-

ical, energy saving,enviro-friendly.

Complex surface UV curing

Historically, UV curable technologies

were mostly adaptablefor continuous

web or conveyorscanyingolSC/'eetparts

to passunder or through the specially

arrangedcuringsystem.~isonlyrecently

that largeobjectswith complexsurface

morphologybecamesubjectto UVcure.

Generally,the industrycontinuesto be

poorly suitableto perform cure in the

field, awayfrom the OEM environment,

although automotivebody shop repair

hasbeengainingrecognition.

UV radiometry has not been an

exception. The challenge is always to

exposethe curable parts and surfaces

to the amountof UVenergy necessary

to provide sufficient cure. The fol-

lowing examplesmay present difficul-

ties for traditional UVradiometry:

.parts of irregular shape

.parts moving through a complex3D-

configurationof light emitters

.field cure on the existingobject

.print web is in direct contactwith the

ink depositing mechanism (flexo.
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plate, roller, nipper)

Additionally, it will not be cost

effective to periorm energymeasure-

mentssimultaneouslyat randomloca-

tions on the suriace, or to ensure

equal UV output across the web, as

multiple devicesare necessary.

Traditionalradiometrymeansinclude

photodiode based devices measuring

irraeoance(inwatts/cm2)which is being

integrated to calculate energy

QOUIes/cm2).Themost commonexam-

plesareUVPowerPuckfrom EITloeand

multiplewavelengthintegrntingradiome-

tersfrom InternationalUght,Inc.All these

devicesdiffer in theirwavelengthsensi.

tivity becauseof the odferenceindetec.

tors and filters protectingthe laner. If

properlycar,brated,radiometerscanpro-

vide accurateabsolute readings.Most

radiometersarefairlyexpensiveandhave

rigjd finite shape.The height of some

devices exceeds 1em, which makes

them impracticalto be usedon the sur.

faceof a 3D objector on a nalTOwweb

withrollersandnippers.Eveninthepres-

ence of diffusers, traOlIional UV radiome-

tersare mainlycollectingthe lightwithin

the rnanufucturer'sspecifiedangle of

view. As a result these devices are

missing out on the scanered and

reflectedrightpresentina aJlingsystem.

Measuring total time-integrated

energy
The need certainlyexistsfor a simple

radiachromicdosimeter.2The industry

is looking for a device which can be

attached to the curable surface to

measuretotal time-integratedenergy
by means of changing colour or

Evenin the presence

of diffusers, traditional

UVradiometers are

mainly collecting the

light within the

manufacturer's

specified angle

ofview
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opticaldensity.Thinfilmradiachromic

dosimeterswillnot replace electronic

integrating radiometers but these

devices can complement each other

well. Theadvantagesof the former are

numerous and, in manycases, thin

filmintegrateddosimetersarethe only

choiceto measureUVlight on the test

suriace. Available as self-adhesive

tabs, these dosimeters can be

attachedacrossthe webto cost effec-

tively monitor the dose output at dif-

ferent locationsat the sametime. They

can be positioned strategicallyacross

the complex 3D shape and due to

their paper-like thickness they can

easily pass through the nipper of a

narrow web.While being inexpensive,

thin film radiometerscan have signifi-

cant spectral responsivity. Invariably

they will collect all UV light falling on

them, including scattered and

reflected light, increasing their angle

of view to practically180'.

Colour change effects

It is obvious that while traditional UV

radiometersare electronicsbased,thin

film radiachromicdosimetersincorpo-

rate chemicals quantitatively

respondingto UV light Dependingon

the chemistry chosen in the case of

colourchange,the lattercanbe perma-

nent or temporary. Reversiblecolour

change, true photochromism, can be

difficuk to use for UV radiometry as

measurementshaveto be madewithin

a nalTOwtime window in which colour

change occurs. Permanent colour

changes suit UV radiometry much

better but so-called 'irreversible pho-
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