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ABSTRACT: The ultrasonic method, which is well known as nondestructive test method, is widely used to evaluate the material
damage due to degradation. However, this method is just used for measuring the crack size and the thickness loss of the tube. The
purpose of this study is to investigate the application of the ultrasonic technique for the evaluation of marine diesel engine exhaust
valve and to suggest the correlation between the uitrasonic characteristics and valve degradation. From the evaluation of the results
obtained, the technique of using the ultrasonic property was founds to be a efficient method to evaluation the degree of marine diesel
engine exhaust valve by nondestructive test.
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Table 1 Chemical compositions of diesel engine exhaust valve
used (wt. %)

Material C Si Mn G Co Mo Ni N Fe

STR 37 020 100 130 210 - - 110 040 Bal
STR 7 040 229 036 104 - 08 - - Bal
Coatin

Tayer - 166 - 288 Bal - - - 431

Table 2 Heat treatment conditions of diesel engine exhaust valve

Specimen Heat( eg)cla;g‘lent Cooling condition

H-0.5 1000/0.5 Air

H-1 1000/1 Air

H-3 1000/3 Air

H-5 1000/S Air

H-12 1000/12 Air

H-24 1000/24 Air

H-48 1000/48 Air

H-72 1000/72 Air
H-100 10007100 Air
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(a) Exhaust valve (b) Ultrasonic test specimen

Fig. 1 Schematic diagram of exhaust valve and specimen used
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Fig. 3 Microstructure at locations A, B, C and D(stem) for
exhaust valve )
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Fig. 4 Microhardness for each part of exhaust valve
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Fig. 6 Microhardness profile according to degradation time
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Fig. 7 Full frequency components of back echo according to degradation time
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