Residual Stress Measurement of Weld Section Using High Energy Synchrotron
Radiation X-rays

Takayuki KURIMURA (MHI) Takahisa SHOBU (JAEA)

1
2
2.1
X SM570
SUS304
1
1 X
SM570 SUS304
(1)
350 600
500
400
- 300
£ s
f‘i‘ f 200
2 "
| .|
B = 10
g H
0
i .w‘,l 0
50 . -200
-100 300
-40 30 20 -10 0 10 20 a0 40 ~-40 =30 =20 -10 '] 10 20 0 40
BRERPLNED EREImm) ERERAPLA LD EREIm)
(8570 o (b) 570 o +
600 1000 "
800
400
600
200
- = 400
g &
é [ %zou
: :
g £
# L
L i
-400
-400
-600
-600
- . . - .
-40 =30 -20 =10 [} 10 20 30 40 -40 =30 -20 =10 [ 10 20 30 40
THZIRPOH S O IER (mm) BRSO S0 IEM )
(©)304 0o . (d)304 o ¢

Fig. 1 Residual stress distribution beneath the surface of weld.



Table

. X-ray conditions for strain or stress measurement.

Beamline BL02B1 BL19B2 BL14B1 BL22XU
Wave length 0.172 0.172 0.083 0.248 0.182
E =72keV E =72keV (E=50-150keV) E = 68.2keV
Monochromatic crystal Si(311) Si(311) Si (111)
Sizes of divergent dits Height = 0.2 mm Height = 0.5 mm Height = 0.05 mm Height = 1.0 mm
Width =2.0 mm Width =2.0 mm Width =0.3 mm Width =0.2 mm
Sizes of receiving dits 1 Height = 0.05 Height = 1.0 mm
. . Collimeter Width =0.2 mm
Sizes of receiving dits 2 Solfar it Solfar it Height = 1.0 mm
Width =1.0 mm
Width =0.2 mm
Detector Nal Nal or CdTe diode Ge-SSD CdTe diode
Materid SUS304 SM570 SM570 SM570
Diffraction y -Fe642 a -Fe521 Various diffractions o -Fe 433
Diffraction angle 20 20.6 deg 19.19deg 10 deg 20.755 deg.
Preset time 10 sec 20 sec 600 sec 3sec
X-ray Young’s modulus E? 212.08 GPa 198.49 GPa 273.9 GPa
X-ray Poisson ratio v ¥ 0.2767 0.2982 0.274
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Fig. 4 20 -siny diagram of SM570 welding measured
at BL19B2. Inserted figure shows the profile of
o -Fe 521 reflection.
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Fig. 5 Residual distribution near weld made of SM570.
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Fig. 8 Profileof a -Fe 111 reflection.
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Fig. 10 Distributions of strain (a) and FWHM (b) of weld
made of SM570.
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Fig. 12 Distributions of strain and FWHM of weld made of SM570 measured at BL14B1.
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Fig. 14 Stress distributions of SUS304 weld.
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