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SUMMARY

I. Title : Mechanical properties of LMR structural materials at

high temperature

II. Objectives

In order to design the systems and components of Korean Advanced

Liquid Metal Reactor (KALIMER) operating at 530 °C, high temperature

mechanical properties of structural materials as tensile, fatigue, creep,

creep-fatigue, which are the limiting factors for the operation of KALIMER,

should be understood. The purpose of this stat-of-the-art report is to review

the mechanical properties at high temperature and make a guide to select a

proper structural materials for KALIMER.

III. Scope

Austenitic stainless steel is used for the structural material of liquid metal

reactor (LMR) because of good mechanical properties at high temperature.

Stainless steel having more resistant to temperature by adding minor element

has been developing for operating the LMR at higher temperature. Of many

elements, nitrogen is a prospective element to modify type 316L(N) stainless

steel because nitrogen is the most effective element for solid solution and

because nitrogen retards the precipitation of carbide at grain boundary. Ti,

Nb, and V are added to improve creep properties by stabilizing the carbides

through forming MC carbide.

Testing techniques of tensile, fatigue, creep, and creep-fatigue at high

temperature are difficult. Moreover, testing times for creep and creep-fatigue

tests are very long up to several tens of thousands hours because creep and

creep-fatigue phenomena are time-dependent damage mechanism. So, it is

hard to acquire the material data for designing LMR systems during a limited

time. In addition, the integrity of LMR structural materials at the end of

LMR life has to be predicted from the laboratory data tested during the short

term because there is no data tested during 40 years. Therefore, the effect of
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elements on mechanical properties at high temperature was reviewed in this

study and many methods to predict the long-term behaviors of structural

materials by simulated modelling equation is shown in this report.
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