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A Study on the Relations Between Fracture Strain and Fracture
Resistance Curve of Nuclear Pressure Vessel Steel
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ABSTRACT: Safety and imegrity are required for reactor pressure vessels because they are operated in high temperature. There
are single specimen method, muliiple specimen method, and load ratio analysis method which used as evaluation of safety and
iniegrity for reactor pressure vessels. In this study, the fracture resistance curve (J-R curve), elastic-plastic fracture foughness (Jic)
and material rearing modulus (Th) of SA 508 class 3 alloy steel used as reactor pressure vessel sieel are measured and evaluated at
room temperature, 2007 and 3007 according to unloading compliance method and load ratio analvsis method.  And then the
comparison with experimenial Jic and theoretical Jic by local fracture strain is managed.
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Fig. 2 Geometry of specimen for tensile test
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Fig. 3 Geometry of specimen for fracture tonghness test
Table 1 Chemical composition of SA 508 C-3 steel (wt %)
¢C M P § S N G Mo V u
SA508 CI3 005 120 0025 0025 012 040 025 045 005 010

Specification  ~025 ~1.50 max max max —~100 max ~060 max max

The Analyzed 017 142 0004 0003 004 098 022 058 0003 0.045
Table 2 Mechanical properties of SA 508 C-3 steel
Temp Tensile strength Yield sﬁ'cngth Elongation  Young's
(T (MPa) (MPa) (%) modulus (MPa)
_RT 587.52 446.45 27.8 205.32
200 549.56 40545 25.6 194.43
300 570.28 413.23 312 190.21
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Fig. 4 Schematic diagram for room and high temperature test
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Fig. 12 Ture stress-irue strain curves for SAS508-3 steel roorn
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Fig. 13 The results of Jic by unloading compliance method, load
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