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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

ethod
Sectioning| X-Ray |Indentation| Magnetic | Ultrasonic
Factor
displacem-|diffraction .. Barkhaus| Ultrasonic
Parameter elasticity .
ent angle —en Noise|lwave speed
IMinimum of]
analyze Tmm 20m Tmm 100m 15/m
depth
Precision | *10Mpa | *#20Mpa +20Mpa | +30Mpa | *30Mpa
Measuring
time/ 40 min 20 min 10 min 5 min 10 min
1 point
Measuring All 50m 3mm 1mnm 3
depth “
Nondgstruc No Yes Yes Yes Yes
-tive
Pre- .. . -
Normal | Precision | Normal |Precision| Precision
treatment
Portable Yes Yes Yes Yes Yes
Application| Every can no"u Every can not carbon
. . big grain . non
material -thing . -thing . steel
material magnetic
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(b) Specimen

Fig. 7 Residual stress test by strain gauge
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Table 2 Result of residual stress test 7R Q17fsle] Aldstit), 3 TdAE aYE =3
317 ol3le] & oH 30
Distance Calculated Measured b7l flste] &AF -8 —IO] 01%517] X%oﬂ Al
(mm) (MPa) (MPa, average) AL 760 CollA 2A1ZF 3089 TdAEE 43
-7.5 -151.5975 -146.8 3 Zof| AFLE=ZHAHEL AT
-2.5 -49.7125 -61.4
2.5 52.1725 60.7 3.3.2 zF-sd8=HAE A=}
75 154,055 146.8 337 i) A5 MBS0 o BRe
g2 AdE Az 43 Fig. 103 2& 435 o
Lo 20 Itk Fig. 10904sk 2ol $APLAE o e
g o) AR Al FE1R SR
S 1001 £300 ~ 500 MPa WAIE ZYHR, AQTIE
é 501 - FoM= +250~-500 MPaZ =3t 18
z T §43% Nl Huel 9% ARge] 2l
=) - -
'—% =501 —8— Residual stress %% OEL -/‘: /\}\E]—. %@"‘j_ ‘ETZOE:‘ZJIFAE TEB 3’7_0]]1;-_ l:l':‘
v calculate v bending. -
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Table 3 Specification of tested pipe
Pipe spec(mm) 100+
. . Weld
Pipe . Material - i
Out dia ?hlck material 200 \
ness
Main 9Cr-1Mo AWS GE L)
steam | 208 | 79| (a335Po1) | 9016 El " .
% - /i/
Hot 812 97 9Cr-1Mo AWS £ 200 . -
reheat (A335-P91) 9016 E / 1
g 1001 /i
g &
1
600
10 o 0 20 30 40 50 60 70

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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