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A Trial to Evaluate Elastic Waves Intensity Parameter on Inaccessible structure
with Finite Element Elastic Waves Propagation Analysis
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This study details the results of a trial supporting the development of an ultrasonic testing system capable of
detecting target flaw-reflected waves by means of simulation, through the use of elastic wave propagation
analysis, the phenomenon of propagation of elastic waves that are input into a structure by an ultrasonic
testing system, reflected by flaws, and then propagated throughout the structure.

Attaining this goal requires elastic wave propagation analysis that simulates elastic wave intensity by means
of absolute values, and an adequate and reasonable selection of element division methods.

For this purpose, this paper considered an elastic wave intensity quantity denoting the elastic wave intensity of
steel plates through the use of elastic wave propagation analysis, using an ultrasonic test on steel plates as an
example. This quantity was used to predict the feasibility of detecting flaws through quantitative evaluation of
flaw-reflected wave intensity. In this way, this study comprised a trial that supports system development,
showing the effectiveness of this approach. During the trial, measured values of the ultrasonic transducer are

reproduced quantitatively as elastic wave propagation intensity.
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Fig.1 Ultrasonic testing system development supported by elastic waves analysis
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Fig.2 Analyzed model
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Fig.3 A mock-up test assembly for the experiments
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Fig.4 Evaluation points of elastic waves intensity

2. 4 EHEFREBRROAREIL

AR AR R AR IR L 6 1 D BEAME I DRI A AT R AL
L7z, SH WOREIZEE HRRERIC BT sEiRIC IR S
N5, 22T, BRI EERe, SRESEDOETHAE
ABTONT Ty IZED, M RE O AR R L.
Fig.5 |2, SATET NVERE z=H(IMRANALEDHHTH)
BLUWIE y=0 (BT D MO By, DD, R4
#T=30, 60 DFIZRT. FAMOT HOEIZHOVWT, N
RADERDATFZN T DHR AR ABTOT Brpg 12
JOHRILLIfEE K LR LTS,

(1) #7=30

2) #T=60
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Fig.10 Analyzed model

Transducer O

[

Fig.11 Measurement of ultrasonic reflection signal
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