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Technological process of manufacture of a metal wire influences on resistance to
deformation and destruction of a material essentially in conditions of complex deforma-
tions. Therefore researches of the structural and stress deformed state of a metal wire are
one of actual problems, both in modern metallurgical science, and in many industries.

Acoustic method with application of Pohgammer’s rod-wave in the field of the
minimal dispersion of velocity (small multiplication fd, f — frequency, d — diameter of
object) to use at researches of the structural and is intense-deformed condition of a wire is
expedient.

Phase and group velocity of a longitudinal wave of zero order C So aspire to the

general limit at fd — 0 — to rod-velocity of wave. They are defined by expression:
Cy =+/E/p (E-Yung module, 7 — density of environment).

Low attenuation of a rod-wave and absence of a divergence does sounding base to
increase repeatedly, and, hence, to raise accuracy of a research of structure by acoustic
method essentially, to provide sensitivity uniform to pressure on section of a wire, in dif-
ference from volumetric waves.

Experimental installation for researches of influence of structure and deformations
of a wire on parameters of a rod-wave has been developed. It provides high tool accuracy
of measurement of velocity of distribution of waves of ~0,5 km/s or 0,01% at sounding
base 250 mm. Quality of acoustic contact defines sufficiently accuracy and reproducibility
of researching of structure of acoustic method. The way of input and reception of acoustic
waves by means of contactless electromagnetic-acoustic (EMA) method allows dis-
charged of its influence.

Experimental researches on influence of structure and the is stress deformed state of
a wire on the basic laws of distribution of Pohgammer’s rod wave for a wire from steel
65G (0,3 mm and 0,4 mm in diameter), U9A (0,5 mm in diameter) have been executed.
The wire has been investigated in a condition of delivery, and after various temperatures
of heat treatment, after full heat treatment during increase and reduction of a stress (up to
1000 MPa) including.

Values of acoustoelastic factors of velocity 3 s, and of amplitude By have been

calculated. These factors show effects of reduction of velocity and increase of amplitude
of a rod wave at change of tensile stress. Influence of heat treatment on the basic charac-
teristics of Pohgammer’s rod waves is shown in fig. 1.

The researches of wires of various diameters from steel 65G and U9A have shown
presence of following unequivocal dependences: velocity of a rod wave is decrease, if
external tensile stress is increase; velocity of a rod-wave and acoustoelastic factor on ve-
locity is increase, if applied pressure is decrease; amplitude of a rod wave and acoustoe-
lastic factor on amplitude is increase, if external tensile stress is increase, and if applied
pressure is decrease.



Table 1

Heat treatment, °C 0 200 400 600 750

Acoustoelastic factors Sy 2 TPa™

65G (0,4 mm) -270 -230 -330 —65 -560
U9A (0,5 mm) =70 -100 -130 -130 -1200
Velocity of a rod-wave in not tensile stress state Cop, m/s
65G (20,4 mm) 5001 5064 5177 5070 5146
U9A (0,5 mm) 5121 5148 5144 5102 5128
Acoustoelastic factors 3, , GPa™'
65G (20,4 mm) 2,99 2,36 2,57 3,13 5,25
U9A (0,5 mm) 1,09 1,03 1,59 0,99 3,31
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Fig. 1. Relative change of velocity (a) and relative growth of amplitude (b) a
rod-wave from temperature heat treatment 7y for samples of
wire different steel and diameters

The effect of acoustoelastic is shown in steel U9A most brightly. The received val-
ues of acoustoelastic-factors for rod-waves surpass known values for volumetric and sur-
face-waves essentially.

Experimentally observable results are confirmed by researches of other authors in
the field of researches of the structure by magnetic, and electromagnetic-acoustic trans-
formations indirectly.




<<
  /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


