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Analysis of Impact Acoustic Property of Apple Using
Piezo-Polymer Film Sensor

AR, o, e, 217)m T

’

Man Soo Kim*, Sangdae Lee**, Jeong-Hak Park** and Ki-Bok Kim** T

2 E o3& PVDF(polyvinylidene flouride) &8 AAE o] &8t Almbe]l YR AL 3 4+ e
AE n@e7] st FEHJT AL B9l 71AY FA4E e ¥ PVDF 2 AAME
olgsiel Al £Y SRUTE FAUAAT. T SRS BAI AP LF sepHERA AT
B E Az rise time(RT), ring down count(RC), energy(EN), event duration(ED), peak
amplitude(PA)E ©]-&3tgom Fi4d Aol spectral density(SD)E z7h o] &3ttt Abxte] A3 7%
o] 7tstel wet $RAEY Arle FadHen F4 Firrk AFoeE WAt £40 AHEE S
T SEvEES A AR s A @AV e AoR veigth % getelgEd A7)0
et I ARM S FEY 23 AAAFIE 0972 o =A esch @ebd PYDF /bR dlx el &8
setulelE o]&3ked A AA7Ie] t2 iR FF Bk 5 E Fez sua.

FR2E0: 1A FHLEAA, PVDF, 34324 E, A, AR71ZT

Abstract In this study, the PVDF (polyvinylidene fluoride) piezo-film sensor was applied to measure the internal
quality of apple. The developed sensor detected the response signal through apple after mechanical impact on the
surface of apple. The acoustical parameters at time domain such as rise time (RT), ring down count (RC), energy
(EN), event duration (ED) and peak amplitude (PA) and acoustical parameter at frequency domain such as spectral
density (SE) were analyzed. The size of waveform decreased as storage time of apple increased. The frequency at
maximum magnitude was shifted to lower frequency band according to the storage time. The acoustical parameters
showed strong relationship with storage time. The multiple linear regression equation was developed to estimate
storage time of apple using the acoustical parameters at time domain and its coefficient of determination was 0.97.
The internal quality of apple according to storage time is predictable using developed PVDF sensor and acoustical
parameters defined in this study.
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Fig. 1 Photo of PVDF (thickness: 110 um, diameter:
3, 6, and 12 mm)
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Fig. 2 Construction of a piezo-polymer sensor's
wire harness
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Fig. 5 Acoustic response signal and its frequency spectrum of sample No. 1 with the storage time
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Fig. 6 Acoustic response signal and its frequency spectrum of sample No. 2 with the storage time
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Fig. 7 Acoustic response signal and its frequency spectrum of sample No. 3 with the storage time
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Table 1 Multiple regression analysis for storage time of apple using acoustical parameters

Regression coefficients »
Sample No. Model R
Ao a as A as
1 4145.648 4628.339 295.516 -3.973 -0.269 8.475 0.995
Eqn.
2 (j) 601.32 -87615.578 572.72 78.308 -0.537 5122 0.972
3 -136.731 -71534.44 1239.208 16.466 -1.244 11.648 0.985
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