
1.7.3. THE PRIME PROBLEMS OF ACOUSTIC-EMISSION  
DIAGNOSTICS AND MONITORING OF TECHNICAL  

DEVICES AND CONSTRUCTIONS 
Ivanov V.I.,  

Scientific and Technological Centre “Industrial Safety”, Moscow, Russia 
 
The acoustic emission (АE) method which in the industry is applied already more 

than 30 years, has appeared rather useful as a method of Non-Destructive Testing (NDT). 
The main advantage of method is ability to estimate a degree of danger of defect for ob-
ject. The huge potential of АE method should be realized in the field of monitoring. How-
ever now method АE develops in a greater degree in breadth, instead of deep into.  

That АE method became a method of technical diagnostics (TD) and monitoring to 
the full, it is necessary, that under indication АE critical decisions concerning destiny of 
object were accepted. For this purpose it is necessary to consider in details all elements 
and problems of method АE, to estimate a degree of the decision of these problems and to 
plan directions to which it is necessary to concentrate efforts on the further developments. 
We shall remind, that in term TD (definition of a technical condition of object with the 
purpose of an estimation of safety and forecasting of a resource) the main tasks demand-
ing the decision already contain. 

The basic problems in the field of AE a method are presented in fig. 1. 
In the table the expert estimation is presented to “the importance of a problem” and 

“the degree of the decision of a problem”. The importance is connected with reception of 
an estimation of danger of AE source for a design. 

 
 

 
 
 
 

Fig. 1. Problems of AE method: 
1 – AE source models; 2 – Propagation of AE signals; 3 – AE transducers;  

4 – Noise and interference; 5 – AE instrumentation; 6 – AE signal procession;  
7 – Assessment of AE sources; 8 – AE forecasting 



Table 
 

№ The Main Problems The importance of a problem, 
(0.0–1.0) 

The degree of 
the decision, % 

1 Source AE (acoustic mechanism)  0.2 – 0.4 50 – 70 
2 AE channel 0.4 – 0.6 60 – 80 
3 AE transducer 0.5 – 0.7 70 – 80 
4 Interference and noise problem  0.8 – 1.0 50 – 70 
5 AE Equipment  0.3 – 0.5 90 – 97 
6 Processing AE signals  0.8 – 1.0 10 – 30 
7 AE procedure  0.8  – 1.0 80 – 95 
8 Assessment of AE sources  0.9 – 1.0 10 – 20 
9 AE prediction  0.9 – 1.0 00 – 10 

 
Problems of АE method can be subdivided into 4 levels (on a degree of significance 

for AE method). 
1. Fundamental (problems 1, 8, 9 in Table). 
2. Basic (problems 4, 6). 
3. Actual (problems 2, 3). 
4. Current, technical (problems 5, 7). 
Depending on potential and the purpose of the researcher the choice of a subject of 

researches from the specified problems can be made. 


	Table


<<
  /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


