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Quantitative ultrasonic nondestructive evaluation and related technology
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This paper reviews recent development of ultrasonic nondestructive evaluation and related technology
with emphasis on quantitative approaches in theory and experiment, including numerical simulation
of ultrasonic waves, inverse scattering analysis and ultrasonic measurement with an arrayed trans-

ducer.
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Fluid (water)
p=1.0g/cc 50.8 mm
c,=1470m/s \

25.4 mm

Scattering objects :

e
Solid (Aluminum) CIDJL\

p,=2.71glcc il 254 mm
c,=6374m/s
c=3111m/s

<
>

50.8 mm

2b

Piston Transducers :

Unfocused Spherical pore
a=6.35mm(1/4in.) Side-drilled hole
Focused 2b=0.125,0.25,0.5,1,2,4mm

a=12.7mm(1/2in.) Refracted angles(L and T)

FG=152.4mm(6in.) 6=30°45°,60°,75°
Reference waveform :
7rft

Va(t)={1'c°‘[23 ]

0

for p<rc3?

otherwise
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F£-1 XOFT—IBEEHR DA WS NIETEEO R,

Spherical Cavity Model | Cylindrical Cavity Model

Author Ref [Beam Pore Beam Pore
Radiation Scattering |Radiation Scattering
Spies 1_|PSS K PSS K
Songetal| 6 [MG K1 MG K3
RS K1 RS K3
Schmerr 8 MG K1 MG K2,K3
iand Sebov
Gray 9 IGH Sov GH K3

Beam Model Legend :
PSS-Point Source Superposition
RS-Rayleigh—Summerfeld Integral {high frequency limit)
MG-Multi-Gaussian (paraxial approximation)
GH-Gaussian~Hermite {paraxial approximation)

Scattering Model Legend :

K~Kirchhoff Approximation

K1-Kirchhoff Approximation for front surface response of
sphere in quasi—plane wave limit

K2-Kirchhoff Approximation for front surface response of
cylinder in quasi-plane wave limit

K3-Kirchhoff Approximation for front surface response of
cylinder when variations in velocity over curved surface neglected.
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