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A LARGE SCALE WAVE ANALYSIS RELATED TO LASER-ULTRASONIC NDE
WITH A FAST MULTIPOLE BIEM IN TIME DOMAIN

HIL D, KE L2, B EEY

Hitoshi YOSHIKAWA, Yoshihiro OTANI and Naoshi NISHIMURA

1) s RFE L¥Mas

(T 615-8540 R U RIX FH A% H: C, E-mail: yosikawa@mbox.kudpc.kyoto-u.ac.jp)
2) BB K WMEMER (T 606-8501  HLEK T A 5 IX 3 HAHT,
3) BURR K WHETIZE R (T 606-8501  SLABTH A& UK & HH AT,

E-mail: otani@mbox.kudpc.kyoto-u.ac.jp)
E-mail: nchml@i.kyoto-u.ac.jp)

This paper discusses an application of the time domain fast multipole BIEM to non-

destructive evaluation (NDE). We consider a laser-ultrasonic NDE where we use a pulse

laser and a laser interferometer. In a time domain BIE analysis of laser-ultrasonic NDE, we

have to choose a fine mesh and a small time increment to represent the wave propagation

accurately. Consequently, the analysis becomes a large scale one in the time domain. In

this investigation we test the performanace of the time domain fast multipole BIEM in

such large scale elastodynamic problems.
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Table 1 Paramaters of aluminum alloy.

2.70 x 103[kg/m?)
0.896 x 10~3[J/K - ke]

density: p
specific heat: ¢,

coefficient of linear
thermal expansion: «

2.313 x 10-5[1/K]
203.9[J/m - sec - K]
8.432 x 10~3[m? /sec]
6380[m/sec]

3180[m/sec]

thermal conductivity: K
diffusivity of heat: x2

velocity of P wave: ¢,

velocity of S wave: cp
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Fig.3 Boundary mesh. (unit: mm)
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ity(solid line).
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