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Development of Microstructural Analysis Method with EBSP
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A new evaluation method for metallic materials was developed using the EBSP analysis. Weldments of Mod.9Cr-1Mo
steel used as a boiler tube material for thermal power plant were fractured at the heat-affected zone ( HAZ ) in creep tests.
Creep rupture tests and interrupted tests were performed on weldment samples with two welding conditions. Grain sizes of
crept samples were evaluated using the EBSP analysis. In the fine-grained HAZ, correlation was observed between grain sizes
and creep damage. In addition, a similar behavior was shown in both samples of two welding condition. EBSP was proved
usable for evaluation of the creep lifetime of Mod.9Cr-1Mo steel weldments using grain size.
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Table 1  Fractured and interrupted samples in creep tests
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Fig. 2 Macroscopic observation of fractured specimen after creep tests
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Fig. 3  Microstructure of creep voids in 40% ruptured crept specimen
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Fig. 5 TEM observation of carbon extraction replica
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Fig. 6 Volume fraction of precipitates on carbon extraction replica
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Fig. 7  Average IQ map of EBSP in base metal
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Fig. 8 Average IQ map of EBSP in fine grained HAZ
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Fig. 9 Boundary image of EBSP in fine grained HAZ
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Fig. 10 Average Grain Size of EBSP in fine grained HAZ in two weld
condition
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