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Abstract: In this study, the effects of specimen size and side-groove on the results of the J-R test for
leak-before-break (LBB) evaluation were investigated. A series of J-R tests were conducted at both RT and
316°C, using three different sizes of compact tension (CT) specimens machined from SA508 Gr.la piping
material: 12.7 mm-thick 1T-CT, 25.4 mm-thick 1T-CT, and 254 mm-thick 2T-CT with and without
side-groove. The results showed that side-grooving reduced the J-R curve for all specimens and the effect of
side-grooving was more significant at 316°C than at RT. As the thickness of the specimens decreased and the
width of the specimens increased, the J-R curve slightly decreased at RT but it increased at 316°C. However,
the wvariation in the J-R curve of SAS5S08 Gr.la with the thickness and width of CT specimen was
insignificant.
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Table 1 Chemical composition of SA508 Gr.la piping material used in the experiment (w/0)

Mn

Ni

Cr Mo A% Al Cu

1.27

0.242

0.118 0.026 0.003 0.024 0.200
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(b) Location and direction of specimens

Fig. 1 Specimens used in the experiment
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Fig. 2 Concept of crack measurement using d-c PD
method
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Fig. 3 Schematic diagram of apparatus for J-R test
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Table 2 Average tensile properties of SAS08
Gr.la pipe material

Temp.[C] YS UTS | UE | TE | RA
P [MPa] | [MPa] | [%] | [%] | [%]
RT 361.3 | 543.6 | 18.5 | 359 | 749
316 2324 | 5375 | 17.5 | 325 | 71.9
700

SA508 Gr.1a: 0.9mm/min
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Fig. 4 Engineering stress vs. strain curves of SA508
Gr.la pipe material at RT and 316°C
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Fig. 5 Load and d-c PD data tested from 25.4mm-
thick 1T-CT specimens at 316°C
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Fig. 6 Effect of side-groove on J-R curves tested from 1T-CT specimens with thicknesses of 25.4mm and
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Fig. 8 Effect of thickness in side-grooved specimens
on J-R curves
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Fig. 10 Effect of width in side-grooved specimens
on J-R curves
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