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Study on cyclic stress measurement method in high temperature environment using
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First, nickel-base superalloys were ﬁlated with Ni-P-B and heat-treated at
an ambient temperature of 350 to 450 oC. The grain size of the plating layer was determined by EBSD
analysis and the relationship with the heating conditions was investigated. It was confirmed that
grain growth was promoted as the heating time and temperature increased.
Next, cyclic loading tests were conducted at an ambient temperature of 400 oC using a nickel-base
superalloy plated with Ni-P-B. The grain size increased as the strain amplitude increased. A similar
tendency was also confirmed even when the number of cycles was increased.The particle size after
this cyclic loading test is larger than the particle size when only heating is applied for the same
time as the cyclic loading time. Therefore, it was found that the strain amplitude could be measured
at an ambient temperature of 400 oC, if the relationship between the grain size and the loading
conditions was calibrated in advance.
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