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Fracture Resistance Characteristics of SA516-Gr.70 Steel Plate for
RCS Piping Elbow and Support Skirt
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Abstract : The evaluation of elastic-plastic fracture characteristic was investigated in ferrite steel SA 516- Gr70 used
for reactor coolant piping elbow and support skirt of pressure vessels. This paper describes the effect of temperature
on J-R curve characteristic of this material. The elastic-plastic fracture mechanics parameter J is obtained with un-
loading compliance method. The test method were analyzed according to ASTM E 813-89 and E 1152-89. Unloading
compliance Jic tests were performed on 1 CT specimens at varied temperatures from 25°C to about 400°C using a high
temperature extensometer. At all temperature, valid Jic measurements could be made and Jic decreased with increasing
temperature. SEM fractography schematically illustrates microvoid initiation, growth and coalescence at the tip of a pre-

existing crack.
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Fig. 1. Geometry of reactor pressure vessel.

Table 1. Chemical composition of SA 516-Gr70(wt%)

C|Si|{Mn| P | S [Cu|Ni|Cr|Mo| Al | V [ Nb
0.14|0.43|1.32]0.00110.001|0.20{0.36 | 0.03 | 0.1 |0.031]0.028|0.016

Table 2. Mechanical properties of material

Temp. Yield Tensile | Elongation Young's
('C) | stress (MPa) | stress (MPa) (%) modulus (GPa)
25 381 556 22.1 206.0
200 357 528 233 197.1
300 337 508 21.5 189.2
400 298 487 25.8 175.3
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Fig. 2. Geometry and configuration of 1CT compact tension

specimen.
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Fig. 3. Geometry and configuration of tensile specimen.
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Fig. 4. Mechanical properties of SA 516-Gr70 steel.
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