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The use of simulation tools in non-destructive examination in general, and in eddy
current testing in particular, has been dramatically increasing in the past decade and is
now rather common in many industrial applications. Expected benefits of modelling are:

— a better comprehension of the involved physical phenomena and their influence
on the results of the examination;

— a help to the qualification and performance demonstration of NDE applications
through parametric studies, allowing a wider coverage of the influential parameters and a
reduction of the number of mock-ups and experimental trials;

— a support to expertise in difficult testing situations. Nonetheless, before apply-
ing a modelling tool to an industrial NDE application, it is essential to know its ability to
account correctly for the actual testing situation, and, thus, to validate it on specific repre-
sentative cases.

Concerning eddy currents, a large number of simulation codes is now commercially
available or under development. These codes are extremely variable in formulation and
complexity: they can range from very simplified analytic to full-3D finite element formu-
lations, with a considerable variety of intermediate combinations. It can then be difficult
to make a first selection between codes to perform a full validation study, and a need for
simpler test cases is expressed by the end-user. Benchmark problems from the literature
have been used in a first step, but, being from an academic origin, they have proven in
several occasions to be unfit to the representation of actual industrial situations.

The concern for defining benchmark problems focused on actual industrial issues is
shared by the whole French NDE community and has led to the creation of a dedicated
working group in the frame of COFREND (the French Confederation for Non-Destructive
Examinations), gathering the main NDE-user industries (aerospace, nuclear, steel-
making), NDT vendors and instrument manufacturers, members of industrial and aca-
demic research centers and specialists of code development.

The COFREND Eddy Current Modelling Working Group has been now existing for
more than 5 years, and has released several benchmark problems and has currently some
other ones under development. Examples of COFREND benchmark problems are:

— Nickel-alloy thin plate with notches of various depths and lengths (proposed by
EDF and CEA);

— Variable-shaped defects in a bore hole (proposed by Dassault Aviation and
EADS);

—  Encircling probe around a stainless steel rod (proposed by Vallourec).



Other proposals include: inspection of ferromagnetic tubes by remote field eddy
currents or detection of small defects in a plate with a pencil probe.

Resolutions for the existing benchmarks have been obtained with several codes,
ranking from simplified semi-analytic formulation to 3D finite element formulation. The
results, which will be presented and discussed in the paper, show that very useful informa-
tion concerning code validation can be draught from this approach.

Now, the will of the Working Group is to open the resolution of COFREND test-
problems to international codes and to look for exchanges worldwide with existing
benchmarks with similar goals. To make this communication easier, the Working Group
is currently building a dedicated Internet site, on which COFREND benchmarks descrip-
tion and existing resolutions will be made available.
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Problem 6 : Ex-centered encircling
probe around rod

]

3

4
CEA/STA/LCME 93 N1

Repire | —
E a8 — |
s 1
R _R
P = —
T e
o il e s e
N
. @ bore
L P (mm) ]
z8 A fissure L5 1
,,,,,,,,,,,,,,,,, Y pI fissure L4 05
,,,,,,,,,,,,,,,,, - ‘}" fissure L2 0.2
2 L
s M o
L = P [fissure C1] 05 |
[fissureC2] 03 |

Material : Al 2024 T3

f = 500 kHz L
differential probe 2 coils P rure 60°

.2




<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /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 <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


