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Characteristics of the Dynamic Spectral Response of Korla Pear

XU Hu-bo, WU Jie, WANG Zhao-peng, GAO Yong-mao, WANG Zhi-peng, ZHAO Zheng-giang
(College of Mechanical and Electrical Engineering, Research Center of Oasis Agricultural Mechanization, Ministry of
Education, Shihezi University, Shihezi 832003, China)

Abstract: In this study, Korlapear was exposed to pulse excitation to determine the characteristics of its dynamic spedral response, and
the frequency spectrum method was used to test its intemal quality. The effect of different window functions on the dynamic spectral response
curve of the pear was analyzed. Further, the influence of different excitation points, excitation forces, excitation materials as well as the mass,
shape, and firmness of the fruit on the characteristics of dynamic spectral response of the Korla pear was determined. The results showed that
during analysis of the dynamic signal of the pear, the exponential window function was more suitable to truncate the signal since the processed
signal had high signal to noise ratio and less information leakage. Signals from a single excitation and dynamic signals from different excitation
points on the equatorial region of the Korla pear were studied. The signal stability was strong and the responses of dynamic spectrum were
generally consistent. Changes in excitation material and forces had no significant effect on the dominant response frequency. When a rubber
head hammer was used and the excitation force was in the range of 9 to 12 N, the dynamic signal was strong. The dominant response frequency
that showed a larger difference in terms of amplitude with the second response frequency was obtained, thus the dynamic signal could be
analyzed easily. The mass, shape, and firmness of the fruit showed good linear correlation with the dominant response frequency.
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