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INTERFACE MODELING AND PROPERTY OF REFLECTION AND TRANSMISSION COEFFICIENTS

JeEL H e
Michihiro KITAHARA, and Jian-hua YIN

The properties of reflection and transmission of ultrasonics by an interface layer are heavily
dependent on the transfer matrix which governs the relation of displacements and tractions
on both surfaces of the interface layer. Of particular interest is the approximate models
of the interface layer. Accuracy of several interface models is discussed. It is shown that
the simple interface models are acceptable when the wavelength is large enough for a given
thickness of the layer or the thickness of the layer is small enough for a given wavelength.
Reflection and transmission proprties are also shown for several interface conditions from
a viewpoint of ultrasonic nondestructive evaluation.
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Fig.2 Wave modes in elastic layer
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Fig.3 Reflection and transmission coefficients for L-wave incidence of BI=30°

(1:exact, 2:spring, 3:spring-mass, 4:Rokhlin-Wang model)
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Fig.4 Comparison of reflection and transmission coefficients
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for different E (1:exact , 2:spring model,8;=30°)
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Fig.5 Comparison of reflection and transmission Fig.6 Comparison of reflection and transmission
coefficients for different p,, coefficients for different v,
(L:exact , 2:spring model ,6,=0°) (l:exact , 2:spring model ,6,=0°)
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Fig.7 Reflection and transmission coefficients
for L-wave incidence of 8,;=0

(1:exact, 2:spring model)

Fig.8 Reflection and transmission coefficients
for differents E, (exact model)
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Fig.9 Reflection and transmission coefficients
for different interface conditions.In all
cases,lower interface is perfect bonding
and upper interface is (a) perfect bonding,
(b)slip contact, (c)stress free.
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Fig.10 Reflection and transmission coefficients

for different interface conditions.In all
cases,lower interface is slip contact and
upper interface is (a) perfect bonding,
(b)slip contact, (c)stress free.
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