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ABSTRACT: Reduced Activation Ferritic/Martensitic Steels (RAFs) are leading candidates for structural materials of a D-T fusion
reactor. One of the RAFs, JLF-1 (9Cr-2W-V, Ta) has been developed and has shown to have good resistance against high-fluency
neutrino irradiation and good phase stability. Recently, in order to clarify the strengthening mechanisms at high temperatures, a new
scheme to improve high temperature mechanical properties is desired. Therefore, the test technique development of high temperature creep
behaviors for this material is very important. In this paper, the creep properties and creep life prediction, using the Larson-Miller
parameter method for JLF-1 to be used for fusion reactor materials or other high temperature components, are presented at the elevated
temperatures of 500°C, 550°C, 600°C, 650°C and 704°C. It was confirmed, experimentally and quantitatively, that a creep life
predictive equation, at such various high temperatures, is well derived by the LMP method.
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Table 1 Chemical composition of JLF-1 (wt. 9)

C SSi Mn P S Al G W V N B

210 0.05 045 0003 0.002 0003 885 199 020 00231 0.002

Table 2 Mechanical properties of JLF-1
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Fig. 1 Creep curves for JLF-1 at (a) 500C (b) 550C (c)
600°C (d) 650°C and (e) 700 C
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Fig. 2 Relationship between creep stress and steady state
creep rate of JLF-1 at 500, 550, 600, 650 and 700 C
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Fig. 3 Relationship between creep stress and steady state
creep rate of JLF-1 at 500, 550, 600, 650 and 700 C
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Fig. 4 Relationship between steady state creep rate and initial
strain of JLF-1 at 500, 550, 600, 650 and 700 C
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Fig. 5 Relationship between total creep rate and initial strain
of JLF-1 at 500, 550, 600, 650 and 700 C
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Fig. 6 Relationship between creep stress and creep life of
JLF-1 at 500, 550, 600, 650 and 700 C
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Fig. 7 Relationship between steady creep stress and initial
strain of JLF-1 at 500, 550, 600, 650 and 700 C
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JLF-1 at 500, 550, 600, 650 and 700 C
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