1. #8

5B T T >~ b DL T DU TR
THHCAE L B5RRIG T 7% EOEBIZ X, ST

INSS JOURNAL Vol. 19 2012 NT-15

3 RICHEGEAI B X A BT BIT A
AN — R A D

Measurement of Inhomogeneous Strength in Weld Joint
by 3D Image Correlation Technique
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Abstract It is possible for stress corrosion cracking to occur in weld joints and their
neighborhood of nuclear power plants. Crack growth prediction and fracture assessment based on
fitness—for-service is applied to initiated cracks. Yield point and tensile strength of material is
used for fracture assessment. However, the material strength distribution of a welded part is
usually not uniform. Therefore, to assess structural integrity correctly, it is important to
understand the inhomogeneous strength distribution. In this study, identification of an
inhomogeneous material strength distribution of a welded part was tried using a digital image
correlation technique (DIC) . A specimen was taken from a butt welded joint and the
displacement of the specimen surface during a tensile test was measured using the DIC. It was
shown that the nominal stress—local strain curves on a specimen surface and 0.2% proof strength
distribution around the weld part could be corrected by the DIC. Furthermore, change in the
cross—section during the tensile test was estimated by the DIC, and the local stress (true stress)
at an arbitrary cross-section of the specimen could be identified.
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Fig. 3 Geometry of specimens for tensile test.
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(a) Cross-sectional view of welded joint (etched by aqua
regia)

(b) Printed pattern for digital image correlation technique

Fig. 4 Surface image of tensile specimen.
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Fig. 7 Photographs of plate specimen after tensile test.
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Fig. 10 Axial local strain distribution at 400, 500 and
584 MPa (x=3.5mm).
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Fig. 11 Local stress-strain curves at weld metal,
fusion line and base material (x=3.5mm) .
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Fig. 12 Comparison of stress—strain curve between flat
plate specimen and small specimen.
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