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Measurement of Ultrasonic Nonlinearity Parameter of
Fused Silica and Al2024-T4
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Abstract Nonlinearity parameter is an inherent property of materials measuring fundamental acoustic amplitude(A4,)
and second harmonic amplitude(4,). However, measurement of A, and A, has complex calibration procedure,
many researchers prefer to measure relative nonlinearity parameter rather than absolute nonlinearity parameter. But,
relative nonlinearity parameter is only detect materials degradation with various degradation sampels, it is limited
application in determining third order elastic constants of materials. Therefore, in this study, the piezoelectric
detection method is adopted to measure absolute nonlinearity parameter due to experimetal simplicity compare to
capacitive detector. Linearity of measurement system is verified by AfvsA‘2 plot, and we measured ultrasonic

nonlinearity parameters of fused silica and Al2024-T4.
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Fig. 1 Schematic diagram of capacitive detection
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Fig. 2 Schematic diagram of piezoelectric detection
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Fig. 3 Schematic diagram of nonlinear ultrasonic
experiment using laser interferometry
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Fig. 4 Experimental nonlinear ultrasonic system for
piezoelectric detection
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Fig. 5 (a) AZVSA, and (b) nonlinearity parameter
of fused silica sample



18 To Kang, Taekgyu Lee, Sung-Jin Song and Hak-Joon Kim

3
= 154
° QW
3 .ﬂ&“&
[ #}
104 *® Ood)%m A=
om =4
0% 4
0.5+ * S
P
l'l-l)w‘ge T T
0 1 2 3 4 5 6 7
A(10"m’)

W
-3
J

'K
25 S §
g o 4
% 20] oo % 5
£ .
g a
s 154 o i .
‘.a o
2104 2 2 Mo «
£ [ 0 0~q *
= o Ry :5; n s
o iy
2 5] XXRRS
o
0 T T T T T T T T T 1
0 10 20 30 40 50 60 70 80 90 100
A1(1071%m)

(b)
Fig. 6 (a) AZVSA, and (b) nonlinearity parameter
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