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    Abstract 

The on-site residual stress measurement by the conventional XRD method is difficult because of the size of 
the equipment  For mainly on-site measurement and also using in the production line  we have developed the 
portable x-ray residual stress analyzer which is compact size e and short measurement time  The analyzer is 
using cos  method  not sin2psi method which is used for conventional XRD stress measurement  and measure 
the stress from the complete Debye ring information by single angle X-ray exposure  In this report  I present 
an overview of the measurement principal of the X-ray residual stress measurement by cos  method and its 
advantages  
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Fig.1 Outline of the cos  method 
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Fig.2 Acquire the full Debye-Scherrer ring  The magnitude 

of strain is determined from the detected position of the 
Debye-Scherrer ring 
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Fig.3 x (cos  line) 
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Fig.4 cos  technique (Change sample distance) 
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Fig.5 Advantage 2D Full data of Debye-Scherrer ring  
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Fig.6 Easy & quick visual analysis 
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Fig.7 Correlation of strain gauge and μ-X360 

 

 
Fig.8 4 point bending jig 

Table 1  Measuringconditions of X-ray equipment 
Characteristics X-ray CrK  
Diffraction line  hkl 211 
Tube voltage [kV] 30 
Tube current [mA] 1 
X-ray incident angle  ψ0 [deg] 35 
Diameter of irradiated area [mm] 2 0 
Young's modulus_E [GPa] 206 
Poisson's ratio_ν 0 28 
Diffraction angle 2θ[deg] 156 4 
Exposure time[sec] 30 

μ-X360
S45C

 
 

μ-X360
cos 2

μ-X360

[9] D

Fig.9
 

Load screw 

Strain gauge 

μ-X360 

Sample 

   

- 161 -



 

 
Fig.9 Stress mapping (Only base material) 
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Measurement inside the tank 
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