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Recent Developments 
Achieved in China About the 
Center-Hole Relaxation 
Technique for Residual
Stress Measurement 
by C.N. Hu 

The paper introduces recent devel
opments achieved in China regarding 
the center-hole relaxation technique 
for residual-stress measurement. A 
special device developed by the author 
for small blind-hole drilling and mea
suring is described. Some examples of 
application of this method by using 
this special device are given. They 
include st1·ess measurement of I lJ stif· 
fened top flange of the test section of a 
railway steel box girder bridge, 12) the 
butt weld joints of the 15 MnVNi' alloy 
steel thick plates, and 13) the welded 
side frames of a diesel locomotive. 
Strain, 119·125 (Aug. 1986). 

Effect of Stress on Ultrasonic 
Pulses in Fiber-Reinforced 
Composites 
by J.H. Hemann and 
G. Y. Baaklini 

An acoustical-ultrasonic technique 
was used to demonstrate relationships 
existing between changes in attenua· 
lion of stress waves and tensile stress 
on an eight-ply 0-degree graphite-epoxy 
fiber-reinforced composite. All tests 
were conducted in the linear range of 
the material for which no mechanical 
or macmscopic damage was evident. 
Changes in attenuation were measured 
as a function of tensile stress in the fre· 
quency domain and in the time domain. 
Stress-wave propagation in these 
specimens was dispersive, i.e., the 
wave speed depends on frequency. 
Wave speeds varied from 267,400 cm/ 
sec to 680,000 cm/sec as the frequency 
of the signal was varied from 150 kHz 
to 1.9 MHz which strongly suggests 
that flexural/lamb wave modes of 
propagation exist. The magnitude of 
the attenuation changes depended 
stmngly on tensile stress. It was fur
ther observed that the wave speeds 
increased slightly for all tested fre· 
quencies as the stress was increased. 
Analytical Ultrasonics in Materials 
Research and Testing, 181·191 (Jan 
1986). 
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Ometron, Inc., manufacturer of high technol
ogy stress and vibration measurement instru
mentation, seeks a highly motivated Techni
cal Sales Engineer. 

The successful candidate will have a college 
degree in engineering or physics. Experience 
in sales of high-value capital equipment to 
aerospace, automotive and similar industries 
is desirable. Experience with Stress Pattern 
Analysis by Thermal Emission (SPATE) would 
be an advantage. The position will involve a 
considerable amount of travel within North 
America. 

Ometron offers a competitive salary and com
prehensive benefits package. Please send 
your resume, including salary history and 
requirements to: 

Ometron, Inc., 
380 Herndon Parkway, Suite 300 

Herndon, VA 22070 
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SPATE 8000 is a unique 
computer-controlled instrument 
for non-contact measurement of 
dynamic stresses in components 
and structures. 

Ometron Inc. 
SPATEBOOO 

stress maD 

STRESS ANALYZER 
SPATE 8000 offers unique features and 
benefits for the evaluation of components 
ranging from small aeroengine turbine 
blades through automotive components to 
large civil engineering substructures. 
SPATE 8000 has proven applications in 
aerospace, automotive, civil, defence, 
marine, power and transport engineering 
for: 
D Design analysis of real structur&S and models 
D validation of design of manUfactured components 
D Assessment of all8matlve manUfacturing techniQues 
D Detacllon of stress anomalies for quality control 
D Fatigue studies D Materials tastlng 

I 380 Herndon Parkway, Suite 300 
Herndon, Virginia 22070 
Telephone: (703) 435 9799 -OMETRC)N-

• 
For details, circle No. 17 on Reader Information Card 

ExperJmeafal Techolquea llJ 

--VU"IIlt: 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFA1B:2005
  ]
  /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 (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




