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Abstract

It has been increasingly recognized that the safety analysis considering fracture mechanics is

required of the pressure vessels made of 21/4 Cr-1Mo steel for safe operation due to temper-

embrittlement during long term service. In this study, the fracture toughnesses of degraded and

recovered 2 1/4 Cr-1Mo steels have been studied with J, test specimens at room temperature and

the results will be compared with the data obtained from the Charpy impact test. The fracture

toughness data from above experiments will be applied to life prediction based on the surface

crack growth for degraded and recovered Cr-Mo pressure vessels.
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Table 1 Chemical composition of Cr-Mo steel tested

Chemical composition of SCMV 4, %

C Si Mn P S Ni Cr Cu Mo Al As Sn Sb
0.14 | 0.27 | 0.58 | 0.012 ) 0.009 ] 0.21 | 2.24 | 0.19 | 1.08 | 0.005 ! 0.023 | 0.024 | 0.004
Table 2 Mechanical properties of Cr-Mo steel tested

Yield Tensile . Reduction
. Elongation
Materials strength strength % of area
MPa MPa ° %
Degraded Cr-Mo 416 599 26.6 65.4
Recovered Cr-Mo 400 581 29.8 69.8
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