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Fig. 1 Schematic diagram for ultrasonic measuring
system
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Table 3 The measurement of density after different
carburization time
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Fig. 4 Pulse echo response for the uncarburized
material at 5 MHz
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Fig. 5 Pulse echo response for the carburized
material(336 hours) at 5 MHz
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Diagnosis of Carburized Degradation in Cracking Tube by
Ultrasonic Wave

C. G. Kim', S. T. Kim™ and K. S. Cho™
* Graduate School, Yeungnam University, Kyoungsan 712-749
*x* Department of Mechanics Engineering, Yeungnam University, Kyoungsan 712-749
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Abstract The ultrasonic _method, which is well known as non-destructive test method, is widely qsed to
evaluate the material damage caused by degradation practically. However, this method is just used for
measuring the crack size and the thickness loss of tube. The purpose of this study is to invéstigate the
applicability of the ultrasonic technique for the evaluation of carburized material and to suggest the correlations
between the ultrasonic characteristics and carburized degradation. The miniaturized specimens(40X20x%6.3
mm) are adopted from the HK-40 (25Cr-20Ni-0.4C) centrifugal cast tube after carburization treatment.
Carburization was carried at 1200 C by the pack method. The results of ultrasonic test present that the
longitudinal wave velocity increased with the increase of carburized depth. The correlation between the
longitudinal wave velocity and carburization was changed with the density and Young’s modulus. Therefore,
the average velocity in the materials carburized for 336 hours and the unuséd one were 5840 m/s and 5,755
m/s at 5 MHz, respectively. With the obtained results from this study, it can be recognized that the technique
using the ultrasonic velocity property is very useful method to evaluate the degree of carburized material

non-destructively.
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