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High strength alloy thick plates for cryogenic structural use and their
microstructure control for high cracking resistance

Umezawa, Osamu
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Ti

Microstructure and strength of extra-thick plates with different
thermomechanical conditions were examined. We experimentally determined how the strain
incompatibility and local deformation concentration were developed at a specific interface and
generates microcracks. Namely, the effect of N solid solution strengthening on SUS316LN based steels
was numerically evaluated. Then austenitic steels and titanium alloys with different chemical
compositions (segregation) and heat treatment conditions (plastic strain) were characterized to
determine their strength and toughness. The factors of strain incompatibility were identified
through high-cycle fatigue tests, and it was clarified that the grain refinement is dominant to
improve the fatigue strength.
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