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A Study on Fatigue Crack Propagation Behavior of Pressure Vessel
Steel SA516/70 at High Temperature.
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ABSTRACT: The fatigue crack propagation behavior of the SAS516¢/70 steel which is used for pressure vessels was examined
experimentally at room temperature, 150 C, 250 C and 370 C with stress ratio of R=0.1 and 03. The fatigue crack propagation
rate da/dN related with the stress intensity factor range 4K was influenced by the stress ratio within the stable growth of fatigue
crack(Region II) with an increase in 4K. The resistance to the fatigue crack growth at high temperature is higher in comparison with
that at room temperature, and the resistance attributed to the extent of plasticity-induced by compressive residual stress according to the
cyclic loads. Fractographic examinations reveal that the differences of the fatigue crack growth characteristics between room and high
temperatures are mainly explained by the crack closure and oxide-induced by high temperature.
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Table 1 Chemical composition of specimen (wt.%)

C|S M| P | S| N|CG|Cn| V| M|C|A
0.008 [0.001| 0.36 | 0.07 | 0.20 |0.027 | 0.097 |0.018 | 0.028

0.16 | 030 | L14

Table 2 Mechanical properties of specimen

Yield Tensile

}‘elglcp). strength strength Elor(lt%tion
(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 CT-specimen (unit:mm)
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Fig. 2 Schematic diagram of test machine (MTS 810 : 10tons)
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