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1. Introduction
400
o o Hastelloy X
© n o Haynes7230
1 N 1 Alloy 61
Hot gas duct of VHTR is operated at 950 C. Ni % 3001 g | — ASUIE Codie drat Aloy 617
based superalloys, such as Hastelloy XR, Alloy a o 5 g
617, Haynes 230, for hot gas duct have been % p ° o 59
candidate material because of good strength and ..3 200 & 8 F 5
corrosion properties at high temperature. o "o,
Mechanical properties of these alloys are tested f_j &
at high temperature to apply to hot gas duct of 1004
VHTR. 0 200 400 600 800 1000
2. Experimental procedure Temperature, °C
Superalloys for test are commercial Hastelloy- 200 ‘ ‘
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reduction of tensile peak stress.
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emperature was maintained constant within temperature.

12T during the period of the test.
3. Results

3.1. Tensile properties

Tensile strength and elongation are show in Fig.
1. Yield stresses of Hastelloy X and Alloy 617 are
not greatly different but that of Haynes 230 is
higher than other alloys. Elongation of Alloy 617
is slightly higher than other alloys but almost
same as Hastelloy X above 900C.
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3.2. LCF properties

LCF life was shown in Fig. 2. LCF life of
Hastelloy X was higher than other alloys. LCF
lives of Alloy 617 and Hayens 230 were almost
same. All alloys are safer than ASME draft Code
Alloy 617 design curve.

Tensile peak stress of Haynes stress is the
highest. And Alloy 617 is higher than Hastelloy X,
Hastelloy X is the lowest. Fatigue properties of
Alloy 617 tested at 950 C was shown in Fig. 3.

Precipitation after fatigue test at 950C for
Alloy 617 was shown in Fig. 4. Precipitation was
M23C6 and M6C
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Fig. 2. LCF life of alloys at 900 C
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Fig. 3. Fatigue life tested at 950 C for Alloy 617

Fig. 4. Precipitation after fatigue test at 950 C and
1% for Alloy 617
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4. Conclusion

Yield stress of Haynes 230 is the highest and
those of Hastelloy-X and Alloy 617 are almost
same. Elongation of Haynes 230 was the worst
above 900 C. LCF life of Hastelloy X is the best.
Carbide was precipitated at grain boundary.
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