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Abstract

Operating temperature of HTGR is much higher than the current nuclear power plants
in operation or under planning. The materials for HTGR request very high temperature
properties, so new materials will be applied. The state-of-art review, thus, of materials for
HTGR components is needed in order to plan the study of HTGR in the country. Information
of field experience of HTGR materials has partially collected from foreign HTGR pilot plant.
Peach Bottom, FSV and AVR reported the materials showed basically good performance.
He loop facilities also proofed that Fe-superalloy and Ni-superalloy can be used up to 900
More information of irradiation behavior and long-term test data of the superalloys have to
be accumulated in order to verify the performance for very high temperature condition. In
order to select the optimum materials for domestic HTGR with efficiency and safety, the
review of worldwide material technology and R&D status is a starting point of research.
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Table 1. Impurities in HTGR helium coolant gas
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Table 2. Typical chemical composition of potential materials for HTGR (wt%)

Grade C Mn Si Fe Ni Cr | Co Al Nb [ Mo | W |Other
AC 66 0.04| 1.0 |0.30| bal | 31 | 26 0.025| 0.6 Ce
Hastelloy X|(0.10| 05 | 0.5 | 18 | bal | 22 |0.04 9 06 | Ti
Alloy 800H [<0.08|<1.5|<0.7 | bal | 31 | 20 <0.02| <1 Ti
Nimonic 86 | 0.05 bal | 25 10 Ce
Thermon [0.10| 1.5 | 15 | bal | 34 | 20 <0.15 10-1
Alloy 713LC| 0.05 bal | 12 6 2 4.5 Ti, Zr
Alloy 617 [<0.1|<0.7|<0.7| <2 | bal | 22 | 12 9 Ti, Zr
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