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To deal with the detection of the internal defect in the thick steel plate, we adopt the synthetic aperture

ultrasonic detection field.

focusing technique (SAFT) to locate and image the internal defect of the thick steel plate. The moving pulse laser
This imaging process is simulated numerically by the finite element method (FEM) and verified in the experiment.
Key words

line source is used to generate the longitudinal ultrasonic waves in the steel sample. The laser vibrometer is applied

to obtain the time-domain ultrasound B-scan signals at the fixed point. The longitudinal echo-waves reflected by the
defect are extracted from the time-domain signal. And the imaging of the internal defect of the sample is realized.
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The experimental results coincide well with the numerical calculation results. The proposed defect imaging method
ultrasonic imaging
=]

can realize the defect detection under the circumstance where the defect echo-waves have a low signal-to-noise ratio
OCIS codes

(SNR). The process of this method is simple and convenient, and the method has practical value in the laser-

measurement; laser ultrasonic; synthetic aperture focusing technique; non-destructive detection;
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Fig. 1 SAFT schematic of separated

excitation and detection
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Fig. 2 Relationship between arrival time of reflected sound

waves and scan steps at different depths
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in numerical calculation
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Table 1 Material properties of steel sample

Parameter Value
Density /(kg * m™*) 7.85X10°
Young's modulus /MPa 2.0X10°
Poisson's ratio 0.33
Thermal expansion coefficient /K™ 1.23X107°
Lamé instant A /(N * m*) 1.5X 10"
Lamé instant g2 /(N + m*) 7.5X10"
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Table 2 Parameters of excitation light

Parameter Value
Energy /m] 25
Duration /ns 7
Spot radius /pm 50
Energy density /(MW « cm™ %) 4.55X10"
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Fig. 4 Numerical simulation B-scan images for models (a) with and (b) without defect
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