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residual stresses in main steam pipe of power

Fig. 1 Example of weld section cutting damage by
plant
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Fig. 2 Schematic illustration of typical distribution of
longitudinal (0y) and transverse (ox) residual
stresses in a butt weld
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Table 1 Methods of residual stress test
Method
Sectioning X-Ray Indentation | Magnetic | Ultrasonic
Factor
displacem~ | diffraction L. Barkhaus | Ultrasonic
Parameter elasticity .
ent angle —en Noise | wave speed
Minimum of
analyze 1mm 20pm Tmm 100zm 15¢m
depth
Precision +10Mpa +20Mpa +20Mpa +30Mpa +30Mpa
Measuring
time/ 40 min 20 min 10 min 5 min 10 min
1 point
Measuring _
depth All 50um 3mm 1mm 3mm
Nondgstruc No Yes Yes Yes Yes
~tive
Pre- . - - -
Normal Precision Normal Precision | Precision
treatment
Portable Yes Yes Yes Yes Yes
Application Every c_an no_t Every can not carbon
X . big grain K non
material ~thing . ~thing . steel
material magnetic
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Fig. 3 Variation of the indentation loading curves with
the changes in the stress states
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Fig. 5 Estimated drawing of test and test specimen (a)
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Fig. 6 Comparison of saw cutting method and
indentation method
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(b) Specimen
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Fig. 9 Result of bending test and indentation

Table 3 Specification of tested pipe

Pipe spec(mm)

. . Weld

Poe | g | Thick Material | ¢ erial
—ness

Main or-1Mo | AWS

steam | 0% " (AB5-POl) | 9016

Hot 9Cr-1Mo AWS

reheat | O 2z (AB5-PO1) | 9016

Photo 1 Residual stresses test for weldment of power
plant main steam pipe
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(b) Test result for reheat steam pipe

Fig. 10 Result of residual stress before and after post
weld heat treatment
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