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Influence of Spectral Resolution on Ultrasonic
Nonlinear Parameter and Its Correction Method
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Abstract; To resolve the problem that the low frequency resolution can cause calculation error of
ultrasonic nonlinear coefficient, based on the theoretical analysis of the discrete Fourier transform ( DFT)
calculation process and the influence of the factors such as the length of the truncated length and the
amplitude of the waveform on the calculation of the ultrasonic nonlinear parameter, the characteristics of
the characteristic data of the excitation signal and the characteristics of the endpoint data calculation
method of ultrasonic nonlinear parameter were proposed. The simulation results show that this method can
effectively reduce the error of B8 caused by signal truncation and low frequency resolution, so that the
relative ultrasonic nonlinearity parameter of measured signal can be reduced to less than 10% of the
standard value.
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Fig.1 Ultrasonic nonlinear parameter measurement

system and specimen
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Fig.2 Original ultrasonic signal

MR S s 4uf R T T 5 A ] I (R 5 1 3
A IR T MR AR S 7= A T W AR | i 0 R ARG 5
IR AE S, FH Matlab o >R 4 5] ) ik sl 78 104 7

FEAEA A S HT I , ARICHR L R5  53 19 51 52
FAI Il 3 BRI SBRAE 080 5 118 J40). RI
397 75 £ 5 i 47 1 i 0 L 0F 25 e (fast Fourier
transform , FE'T) FER IS , 7416 4 7% W



55

BN, 45 BRI B P AL M R B R BB T 7 vk 785

1.0r

L]

10 12 14 16 18 20 22
Hif ) /s
E3 —BEmiEs

Fig.3 Truncation signal in general
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Fig.4 Amplitude spectrum of truncation signal in general
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Fig.5 Simulation signal
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Fig.6  Spectrum of the simulation signal for different

truncated points
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Fig.7 Calculation results of ultrasonic nonlinear

coefficients at different cutoff points
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Fig.9 Amplitude spectrum of the ultrasonic signal at 10 MHz
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