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Abstract

A leaky surface acoustic wave (LSAW) velocity was measured using a scanning acoustic microscope on the
ceramic/metal interface in order to investigate material properties. The inverse Fourier transform (IFFT) of the V(z)
curve contains the reflectance function of a liquid-specimen interface. So, the longitudinal, transverse, and Rayleigh
wave velocities for each layer are obtained by the inversion of the V(z) curve at the same time. This paper contains
mainly the experimental procedure for measurements of the LSAW velocity, and the results obtained for the velocity
variation of individual layer after the thermal shock. It is shown that this method is useful in measuring the material
properties under external stress.
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Fig. 1 Details of acoustic lens and interference
of acoustic waves
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Fig. 5 Shape and size of specimen

Table 1 Thermal shock condition of test material

As-received 300T 500TC
Heating & - 10°C/min | 10C/min
cooling rate
Hold time (min.) - 60 60
Cycles - 10 10
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Fig. 6 Scanning electron microscope (SEM) micro-
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Table 2 Wave velocity of metals'”

Al2O3 Mo Ni
Longitudinal wave (m/s)| 10,750 | 6,250 5,630
Shear wave (m/s) 6,360 3,350 2,960
Rayleigh wave  (m/s) - 3,110 2.640

Table 3 Simulated result of wave velocity of metals

AlOs Mo Ni
Longitudinal wave (m/s)| 10,706 {6,159.1| 5,535.8
Shear wave (m/s)| 6,354 |3,330.5| 2,959.7
Rayleigh wave  (m/s)| 5,843 |3.063.9| 2,754.6

Table 4 Simulated result of critical angle of metals

AlOs | Mo Ni

Critical | Longitudinal wave | 8.02 | 13.9 15.5
Angle Shear wave 13.6 | 26.6 30.0
) Rayleigh wave 149 | 28.9 32.5
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Table 5 Experimental result with SAM

Az Longitudin! Shear | Rayleigh
(tom) al wave wave wave
(m/s) (m/s) {m/s)
AlOs+ Cr:03 | 0.123 | 10,288.7 15,732.7] 5,421.2
Mo-Mn 0.118 | 6,881.7 - 5,314.7
As-received
o 0.041 3,219.7
Ni| & 300°C 6.881.7 | 4,890
500°C 0.061 3,851.4
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