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By a basic element, transforming the physical phenomena in an electric signal, at
vikhretokovom control and diagnostics, there is a eddy current transmetter (EDT). At
planning of EDT for control of defects there is a task of determination of reaction of EDT
on distributing of the electromagnetic field in the object of control with a defect. In this
work the calculation model of communicating EDT is offered with mirror represented by
inducting currents in a cylindrical metal object with a crack defect. In a calculation model
there is a magnetizing puttee, measuring device and object represented as separate wires
with the proper active resistance, inductance electric and mutual inductance [1]. The alge-
braic system of linear equalizations, the decision of which is given by a eddy current in the
object of control and output tension of measuring puttee of EDT as reaction in the presence
of defect, is further made. On a fig. 1 the calculation finite element model of EDT is shown
where EDT is schematically presented, object with a superficial crack and distributing of

eddy-current current of [, accepted in a calculation. On a fig. 2 the results of calculations

of output signal of EDT are shown on a defect for copper (a) and steel standards (b).

On the axis of the x graphs of fig. 2 the amount of coils of measuring puttee of EDT
is postponed, and on an axis y the proper tension on each of coils. From the graphs evi-
dently, that calculated signal of EDT satisfies the known experimental information by thin
spools scanning object.

Similar approach is taken at the design of subsuperficial defects, here a control (fig. 3)
object appears as a multi-layered structure, the proper eddy-currents of /, flow in every
layer of them. In same queue every layer examined like on separate wires, accepted here,
that eddy-current current in the place of presence of crack is equal to the zero. For the
decision of this task used similar a previous case correlations of calculations, that does the
decision of similar tasks more universal.

Fig. 1. Model of EDT with a defect in a cylindrical standard



2.788 E,, x10%V Imm

2.771 /

2.774

0 50 100 150 200 O 50 100 150
(©)

@
Fig. 2. Tension on measuring puttee of VTP at control of copper (a), steel (b)
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Fig. 3. The multi-layered cylindrical object with a subsuperficial crack

2788 Y 98.47 E,, x10*V

2'77/ \ 04 b1
/ Smm \ Smm

Wine

Wne

2.764 88.73

0 50 100 150 200 0 50 100 150 200
(a) (b)
Fig. 4. The signals of outputs of EDT are shown at control
of subsuperficial cracks for copper (a) and steel (b) standards




On a fig. 4 the signals of outputs of VTP are shown at control of subsuperficial
cracks for copper (a) and steel (b) standards.

From the graph evidently, that at such model of measuring puttee, a signal from its
separate coils repeats an in a due eddy-current form in the object of control. The lack of
this approach is insensitivity of calculation weekend of signal EDT to the width of super-
ficial crack.

References:

1. Topkynos B.M., Trona U.B., Tumenko A.A. Moienb BUXPETOKOBOrO peoOpa3oBaTels
MIPOXOJHOTO THUIA C TOKOMPOBOJLILIMM LIJIMHIAPUYECKUM 00pasnoM // TexHiuHa enexTpoanHamika,
TeMaTUYHUH BHUIyck “CHIOBa eNeKTpoHika Ta eHeproedekruBHicTs”. — KmiB. — 2007. — Y. 5. —
C.45-48.




<<
  /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


