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A Study on HIGH TEMPERATURE FRACTURE TOUGHNESS of
Pressure Vessel Steel SA516 at High Temperature.
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ABSTRACT Elastic-plastic fracture toughness Jic can be used as an effective design criterion in
elastic plastic fracture mechanics. Most of these systems are operated at high temperature and Jic
values are affected by temperature. therefore, the Jic valuse at high temperature must be
determined for use of integrity evaluation and designing of such systems. Elastic-plastic fracture
toughness Jic tests were performed on SA516 carbon steel plate and test results were analyzed
according to ASTM E 813-87, ASTM E 813-89. Safety and integrity are required for reactor
pressure vessels vecause pthey are operated in high temperature. there are single specimen
method, which used as evaluation of safety and integrity for reactor pressure vessels. In this
study, elastic-plastic fracture toughness(Jic) and J- da of SA 516/70 steel used as reactor pressure
vessel steel are measured and evaluated at room Temperature, 150C, 250C and 370C according
to unloading compliance method.
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Table 1 Chemical composition ofspecimen(wt.%)

C|Si |Mn| P | S INi{CriCn| V [Mo| Cb | Al

0.16§ 0.30 | 1.14 {0.008{0.001 { 0.36{0.07{0.20|0.027{0.097{0.018(0.028

Table 2 Mechanical properties of specimen

Yield Tensile .
Temp. Elongation
) strength strength %)
(MPa) (Mpa)
RT 390 558 26
150 373 549 28
250 363 540 31
370 363 550 27
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Fig. 1 Configuration of side grooved CT

specimem(unit:mm)
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Fig.2 Schematic diagram of Jic testing system
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Fig.3 Relations between J-integral and crack

extension at RT
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Fig.4 Comparison with side groove and

smooth specimen at RT
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Fig.5 Relations between J-integral and crack
extension at RT, 150°C, 250C and 370TC
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(b) Dimple zone
Fig. 6 SEM fractographs showing fracture
surface of SA516/ 70 spec1men RT

(a) Stretch zone

(a) Stretch zone

(b) Dimple zone
Fig. 7 SEM fractographs showing fracture
surface of SA516/70 specimen, 370C
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