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Material Characterization of Lock Plate Using Guided Wave
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Abstract

Presented in this paper is a new experimental technique to measure material properties of lock plate
of gas turbine plants by using ultrasonic guided wave. In comparison with the mechanical destructive
testings, material characterization of the Inconel x-750 was nondestructively carried out in a more
efficient manner to discriminate the change in elastic moduli and the poisson's ratio attributed to the
variation of heat treatment condition. The proposed technique shows a satisfactory feasibility via the
comparative experiments with the imported lock plate specimens. It is also expected that the guided
wave technique can cover a longer and wider range as a new cost-&-time-saving inspection tool due to
the interaction with a greater part of specimen, compared to a conventional local point-by-point scheme.
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Table 1 Chemical composition of Inconel x-750

99 %
Al Cc Cr Copper Mn
0.4~1 |0.08Max | 14~17 | 0.5Max | 1Max
Iron Si Sr Ti Nm
5~9 0.5Max |0.01Max |2.25~2.75| 0.7~1.2

Table 2 Tension test result which it follows to
Inconel x-750 heat treatment

desired matRearwial A B C
Yield
Stren%th 630 429 747 778 808
(N/mm”)
Seal
Stren%th 970 836 1173 | 1217 | 1252
(N/mm”)
Blongation| 13 51 | 30 | 30 | 27
Ha(err%e)SS 307~339| 205 337 348 360
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Fig. 10 Testing system of the guided wave testing
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Table 3 Material properties from wave velocity

Domestic | Imported
specimen | specimen

Original Raw
standard | material

Longitudinal

velocity 5.70 5.92 5.91 5.94
[mm/ s ]

Plate
velocity 3.023 2.856 3.073 3.092
[mm/ s ]

omg's | 92,97 | 8414 | 97.37 | 97.54

Poisson's | 0431 | 0.444 | 0434 | 0.434

ratio( v)

Sh
ol Gy | 3247 | 29.13 | 3359 | 34.00
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Fig. 14 Pate wave velocity of each specimen
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