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Development of prediction model for high temperature damage and fracture of
advanced heat resisting materials under multiaxial stress condition.

TABUCHI, MASAAKI
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In order to decrease CO2 emission, researches to increase temperature and
pressure of steam by using high strengthened material in the thermal power plant. In the present
research, long-term creep rupture data from 30000h to 70000h of high Cr steel welds used in USC
plant were obtained. It was clarified that creep damages initiate not only in HAZ but also in weld
metal. It was found that the hardness of the weld metal decreased rapidly after about 10000 h creep
at 600C due to the recovery of microstructures. Small number density of precipitates promote the
recovery of the weld metal. Computational system to predict fracture life of welded component was
developed and improved. A method that can predict experimental results well was proposed. Creep and
crack growth tests were also conducted for advanced steel and weld that are used next generation
A-USC power plant. Mechanisms and properties of strength and fracture of advanced high-B 9Cr steel
and dissimilar weld joint were clarified.
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