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Evaluation of the Thermal Degradation in Co-based Superalloy
using High Frequency Transducer of Scanning Acoustic Microscope
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Abstract The feasibility of V(z) curve method of scanning acoustic microscope using high frequency
transducer was experimentally studied for assessment of the thermal degradation in Co-based superalloy.
Thermal degradation was performed to simulate the microstructural changes in Co-based superalloy arising
from long term exposure at high temperature. Longitudinal wave velocity measured by pulse echo method
using 10MHz transducer and leaky surface acoustic wave (LSAW) velocity measured by V(z) curve method
using 200MHz transducer were measured to investigate the effect on thermal degradation. Ultrasonic velocity
decreased as the aging time increased in both ultrasonic waves. Moreover, the low frequency longitudinal wave
velocity decreased a little. Otherwise, the high frequency LSAW velocity drastically decreased up to a
maximum of 4.7% at the aging time of 4,000hours. A good correlation was found between LSAW and Vickers
hardness. Consequently, V(z) curve method of SAM using high frequency transducer could be a potential tool
for assessing thermal degradation.
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Details of acoustic lens and interference of
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Table 1 Chemical composition of the FSX414

Co | Cr{ Ni W C B Si | Mn

Wt% | Bal. | 295 | 105| 7.0 | 025|001 | 09 | 06

Table 2 Artificial aging heat treatment conditions
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