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The accumulation of microstructural damage 1n materials subjected to quasi-static long-term loading at
elevated temperature occasionally affects the service life of the structures, e g reactor vessels This damage,
for example, brings lower ductility and toughness of a material than in 1ts 1nitial condition as well as lower
creep strength so that the risk of fracture of the structures increases during 1ts shut-down and subsequent
loading Cr-Mo steel has excellent properties at elevated temperature as steel for several kind of reactor ves-
sel It has, as 1s well known, poor ductility and toughness after long use at elevated temperature The real
structures sometimes have such damage as creep-prestrain or cavities because of subjection to elevated tem-
perature and service loads

Examinations have been conducted on Charpy impact test results of creep-prestrained and long-term aged
2Y/,Cr-1Mo steels V-notch Charpy specimens were extracted from the 2'/,Cr-1Mo steels subjected to creep-
prestrain at 827K under 90MPa stress level, and Charpy impact tests at several temperatures have been carried
out Absorbed energy, crystallinity and lateral expansion were measured 2% creep prestrain hardly affects
1mpact test properties Therefore this material has excellent ductility and toughness It has, on the other hand,
lower shelf energy and lateral expanston in specimens subjected to long-term elevated temperature so that
long-term aging decreases ductility
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Table 1 Chemical composition of Cr-Mo steel used. Table 2 Mechanical properties of Cr-Mo steel used.
Chemical composition (mass%) Mechanical properties at 298K (MPa)
C Si Mn P S Cr Mo 0.2% proof stress o , 444
0.14 0.07 0.46 0.07 0.003 238 1.04 Ultimate tensile strength oy 562
.~ 60 ;
} 55
G L= SO V-notch Charpy specimen
5. 5

Fig.1 Charpy specimen extracted from creep specimen subjected to pre-treatment
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Fig.2 V-notch Charpy specimens
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@Jig Lateral expansion =a - b
Fig.4 Definition of lateral expansion
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Fig.3 Procedure for temperature control
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Fig.5 Charpy test results for virgin material
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Fig.6 Charpy test results for virgin and 2% creep-prestrained materials
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Fig.7 Charpy test results for virgin and aged materials
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