
PhysicalandChemical InfluenceFactors
Wettability

Thewettingbehaviordescribesthepropertyofa liquidtospreadona surface.
ForMTandPT testingagents,it is importantthata smallcontactangleis
formedbetweenthemediaandthecomponentsurface.Thena goodwetting
ability is achieved.An incompletewettingof the surfacecan lead to
deteriorationof thecrackindications. Thesurfaceconditionof the testparts
needsalsoto betakenintoaccount. Wettingonpartswitha roughsurfaceis
completelydifferentfromthaton partswitha machinedsurface.Wettingof
smoothsurfacesis muchmoredifficult. Reflectionsduringilluminationor
inspectionneedtobeavoidedaswell.

Influence of the layer thickness with contrast paints
A layerthicknessbelow50 µm for non-ferromagneticcoatings,suchas paints,is consideredunproblematicfor
magneticparticletestingaccordingtoENISO9934-1 andASTME 709.Forcoatingthicknessesabove50µm,the
indicationsensitivitydeterioratesconsiderably. Toverifythisthreshold,thefollowingexperimentwasconducted.The
referenceblock1 (formerlycalledMTUtestblock)wascoatedwithwhitecontrastpaintofdifferentthicknesses.The
layersweremeasuredwithaLEPTOSKOP2042.Theeffectsofdifferentthicknessesareclearlyvisible.

Sensitivity classes for fluorescent PT agents

IndicationswithblackMTtestingagentonreferenceblock1, whichwaspreviouslycoatedwithwhitecontrastpaint
ofdifferentfilmthicknesses.

Grain sizes of magnetic particle testing agents

Intrinsic fluorescence of MT testing oils

Forgedpartwithverysmoothsurface: Poorwettingwithwater-basedpenetrant(left)andgood
wettingwithoil-basedpenetrant(right).

For the detectionof defects,it is necessarythat the
magneticpowderparticlescanaccumulateatacrack.The
indicationsappearwiderthantheactualcrackdueto the
magneticfluxleakageat thecrack.Amongotherthings,
thesizeof theparticlesis veryimportant. Particlesthat
are too smallcan migrateinto the crackand causea
reductionin fluxleakagebyfillingit. Ontheotherhand,if
theparticlesaretoolarge,thefluxleakageformedcannot
fix the particlesto the crack.The particlesize should
approximatelycorrespondto theexpectedcrackwidthto
achievethebestresults.

Testingwithoilonreferenceblock1 usinganunsuitableoilwithhighfluorescence(left)andanMTtestingoilwithout
fluorescence(right).

Whenwettestingwithoil, it is veryimportantfortheindicationqualitythatthecarriermediumshowsas littleor no
intrinsicfluorescenceas possible. Todeterminewhetherthefluorescenceis withinanacceptablerangea quinine
sulfatesolutionisusedasa referenceforopticalcomparison.
Testingoilsespeciallythoseusedin metalworkingoftencontainUVmarkersthatcomplicatecrackevaluationwith
fluorescentmagneticparticletesting.Thefluorescenceof thecrackindicationsis superimposedbythefluorescence
causedbytheUVmarkers. Theindicationsbecomedifficulttorecognize.
Oils withoutintrinsicfluorescenceavoiddisturbingbackgroundfluorescence.High-contrastindicationscan be
achievedandleadtohighertestreliability.

The optimal grain size of 3�Pm also shows fine cracks.

Suboptimalchoiceofgrainsize: lossof finecrackindicationswithgrainsizeof9 µm
(left)andunusableindicationswithgrainsizeof 40µm (right,lossof all finecrack
indications,lossofcontrastofallcrackindicationscomparedtobackground).

Contrast with penetrant testing
Thesensitivityclassesof TypeI penetrantsresultfromthetypeof chemical
composition,the wash-off behaviorduringintermediatecleaningand the
interactionwiththerespectivedevelopers. Forgooddetectionsensitivity,not
onlythe sensitivityclassshouldbe consideredwhenselectingthe testing
agentsystem. The typeof microstructureseparationto be expected,the
surfaceconditionand the materialto be tested,especiallywith regardto
sufficientwettability,arealsoessentialselectioncriteria.

Schematicrepresentationofgrainsizesin relationto
crackwidth. Thecrackindicationis optimalif the
grainsizecorrespondsapproximatelyto the crack
width(centerimage).

Good color contrast with dye
penetranttestingandgoodluminance
contrastwith fluorescentpenetrant
testingare basic requirementsfor
standard-compliant evaluation of
indicationsondefectivecomponents.

Thereare a numberof factorsthat
caninfluencethecontrasts:

Testing system
Testing technique
Material of the component
Surface condition and      
preparation
Visible light intensity (color 
contrast) and black light intensity  
(luminance contrast)

Fourtestresults,obtainedindifferent
test tasks,are intendedto illustrate
the rangeof differentcontrastlevels
inPTtesting.

Testresultswiththe dyepenetranttesting(red/white). Thedeveloperapplicationon a
forgingis insufficient.The contrastbetweenbackgroundand displayis considerably
reduced(left). Theuniformlycoveringdeveloperlayeronthecastingprovidesa goodcolor
contrast(right).

Indicationson a titaniumturbinebladewithfluorescentpenetrantanddrydeveloper
accordingto methodIAa. Thesensitivityclass2 showsthebestresultof thethree
sensitivityclasses0.5 / 2 / 4accordingtoENISO3452-1.

FlawIndicationswithMagneticParticleInspectionandPenetrant Testing
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Residuesof coolinglubricantsfrom
upstream mechanicalprocessing
can cause difficulties during
magnetic particle testing. Pre-
cleaningwouldmeanan additional
processstepandinmanycasesthis
stepis undesirable.Forthisreason,
thereare specialformulationsthat
alsoallowwettingof slightlysoiled
testparts.

55 µm approx. 45 µm approx. 15 µm approx.

Indicationson a forging with fluorescent
penetrantand dry developeraccordingto
methodIAa. In thiscasethesensitivityclass4
showsthe bestresultof the threesensitivity
classes0.5 / 2 / 4accordingtoENISO3452-1.

Testresultswiththefluorescentpenetranttesting. Useof a solvent-basedwetdeveloper
ona forgingwitha roughsurface. Theluminancecontrastisreduced(left) duetoincreased
backgroundfluorescence.Indicationson a groundcomponentsurfacewithoutdisturbing
backgroundfluorescenceensureoptimumevaluability.

Testing agent

Insufficient wetting

Good wetting

Complete wetting


