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Abstract

The fracture resistance curve is one of most important and design techniques employed
in nuclear pressure vessel structures. This study is to evaluate the J-R curve
characteristics for the SAS508C-3 by the unloading compliance method and load ratio
analysis. The effect of strain aging for the exponential correlation of the J-R curve in this
metal are investigated at room temperature, 200 and 300C. The load ratio analysis
method can evaluate the J-R curve by using the simple tension load-displacement curve
only without the repeat of the unloading and loading. Therefore, the analysis by the
proposed load ratioc method has a merit, in comparison with the unloading compliance
method, which can measure the crack length without the precision measurement
equipment.
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Table. 1 Chemical composition of SA-508 class 3
steel(wt %)

C|Mn| P | S |Si|N|[Cr|MolV |Cu

0.17 | 1.42 |0.004/0.003| 0.04 | 0.98 | 0.22 | 0.58 |0.003]0.045

Table. 2 Heat treatment of SA-508 class 3 steel

Normalizing | 850/925°C X 7 hrs : air cool

Tempering | 640/665C X 6 hrs 20 min: air cool
Quenching [ 860/895C X 5 hrs 38 min: water cool
Tempering  [650/675C X 4 hrs 53min : air cool

Stress relief | 605/626°C X 45 hrs 56 min : furnace cool
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Fig. 1 Position of fracture toughness and tensile

test specimens from the forging shell

|
]

|
=

specimen

- ety

Detail A T
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Fig. 2 Geometry and configuration of tensile and
fracture toughness test specimens for
SA-508 class 3 steel
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‘Table. 3 Mechanical properties of SA-508 class

3 steel
Temp | Tensile strength|Yield strength|Elongation | Young's modulus
(T {MPa} (MPa) (%) (MPa}
RT 587.52 446.45 278 205.32
200 549.56 40545 256 194.43
300 570.28 41523 312 190.21
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Fig. 12 Relation of J-R curve on the unloading
method load
analysis at 300TC
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Table. 4 Comparison of the J-R Curve test
results by the unloading compliance
method and load ratio analyzed

Temp| Analysis = ¢
J=Ci(42) Error of C;|Error of C»
(C) | method [CikNm)f G
ASTM(UC)} 710874 | 0.6069
RT - 1269% 12.54%
Load ratio | 620689 | 03308
ASTMUC)] 667950 | 0.7586
200 19.11% 11.81%
Load ratio | 54033 | 06690
ASTMUC)| 600307 | 0.7241
300 - —  1860% 10.87%
Load ratio l 48868 | 0644
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Fig. 13 Relation of J-R curve on the unloading
compliance method and load ratio anal-
ysis at room temperature, 200°C, 300C
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