4.4.9. CALCULATION AND DESIGNING OF UNIVERSAL
TRANSDUCERS FOR THE ULTRASONIC CONTROL
OF WELDED JOINT CONNECTIONS OF POLYETHYLENE PIPES
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Application of the wide nomenclature of polyethylene pipes for replacement steel
and 1 lying of new pipelines, problems of durability and tightness of welded butt connec-
tions of pipelines, and also absence of means of non-destructive testing quality assurance
of welded connections required elaboration of home ultrasonic transducer, providing solu-
tion of the problem of reliability of pipelines.

The analysis spent by authors, has shown that the most suitable piezoelectric trans-
ducers (PT) for quality assurance of welded joint connections of polyethylene pipes are
PT type “DUET” and “TANDEM?”, distinguishing by high values of sensitivity in ratio
signal/noise.

For calculation of parameters inclined separately-combined PT type “DUET” the
scheme resulted on fig. 1 has been used. It is easy to show that the corner of a turn of a

radiator and receiver PT in vertical plane 8, is equal

b 1) .
a+—cos—+csin—
O, =2arcsin 2 2 , (1),
R
where a — distance between the nearest tops of dihedral corners of prisms of a radiator and
the receiver; b — width of a prism of a radiator and the receiver; ¢ — a radiator and receiver

arrow; R — pipe radius; 0 — a corner of a turn of a radiator and the receiver in a horizontal
plane.

receiver radiator

seam plane

receiver

\
welded seam \

Fig. 1. The scheme of arrangement PT on a pipes



The formula (1) and other considerations assumed as basis of PT calculation of the
type “DUET”, providing control quality of welded joint connections of polyethylene pipes
in diameter from 50 mm to 325 mm and thickness from 2.9 mm to 25.4 mm.

The state metrological tests 19 types PT of “Priz-D8”, certification PT and their en-
tering into the state registry have confirmed a correctness of the formula (1) for calcula-
tion such PT.

For solution of methodical questions of quality control of welded joint connections
of polyethylene pipes using PT of the type “Priz-D8” were taken experimentally depend-
ences of amplitude reflected from defect of the echo-impulse from moving PT along

formed pipe relative to near 4 = ALg,) and distant 4 = AL,,,) defects.

The analysis of the received dependences has shown that PT “Priz-D8” provide detec-
tion of the defects equivalent to diameter of 0.8 mm and more in welded joint connections of
polyethylene pipes depending on their thickness and diameter on frequencies 1.8 and 1.25
MHz. Besides, the recommendations have been received about disposition of PT relative to
welded joint connections in order to secure its control for one turn round a pipe.

Experience of exploitation of a considerable quantity of standard sizes PT of the
type “Priz-D8” has led to necessity of working out universal PT of one-two types, solving
problems of the control of welded connections of pipes.

The modified prisms of this PT are connected to the case by low-sited hinges, allow-
ing their working surfaces to self-install themselves on a surface of any pipe in diameter
from 30 mm to indefinitely (i.e. it is possible to supervise welding of pipes and flat sheets).

Acoustic parameters are improved at the expense of reduction of influence of errors
of cylindric surfaces of a pipe, displacement of a line of a contact relative to an acoustic
axis of prisms.

Updating of prisms and possibility of their change, application on the case of standard
sockets, replacement of some PT by one universal raises competitiveness of this variant.




<<
  /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


