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ABSTRACT: This paper aims to effectively quantify the damage to Korla fragrant pear caused by impact load and realize
the quantitative evaluation of impact damage to Korla fragrant pears. In this paper, Korla fragrant pears of different ma-
turity are used as test materials. Exploring the relationship between impact height and damage degree of Korla fragrant
pear at different maturity. The model of impact height and damage degree of fragrant pear was established. According to

the electrical characteristic detection system, a quantitative model of the electrical parameter C, (parallel equivalent ca-
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pacitance) and the impact damage degree under different test frequencies was constructed. Under the same impact height,

the damage degree of the Korla fragrant pear is proportional to maturity. When the maturity was H1-H5, no damage was

found on the surface of the Korla fragrant pear after impact with corrugated cardboard from a height of 30 cm. When the

impact height was 150 cm, the epidermis was damaged by fragrant pears for all maturities. The determination coefficient

R* value of the quantitative model of impact height and damage degree of fragrant pear with different maturity ranges

from 0.984 9 to 0.998 5, which can effectively quantitatively evaluate the relationship between impact height and damage

degree of pear with different maturity. At the same test frequency, C, increased with an increase in the damage degree of

Korla fragrant pears. As the test frequency increases, the value of the electrical parameter C, decreases. The quantitative

model average R? value of the quantitative model under different maturities for the five test frequencies was ranked from
high to low as 1 kHz, 1 MHz, 10 kHz, 100 kHz, and 100 Hz. Under the test frequency of 1 kHz, the constructed quantita-

tive model of the electrical parameters C, and impact damage area has the best detection effect, which can effectively

quantitatively evaluate the damage degree of fragrant pears. The construction of this model provides a reference theoreti-

cal basis for identifying the impact damage of fragrant pears.

KEY WORDS: Korla fragrant pear; impact damage; electrical characteristics; model building; damage to quantify
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Fig.1 Electrical parameter detection system device
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Fig.2 Effects of impact height on damage area of Korla
fragrant pears with different maturity levels

AN [R) B2 A A ool v B 5 A0 40 1 AR A AR AR
R ERSEOLE 1, 21 a8, Pa)Em T RkE
2 R AL TEFI N 0.984 9~0.998 5, A [a] 20 8 7
Ao v S0 T AR 2 A AR e R B R
P 1, R H RIS U R N[ R

JER A AL R ook i R 5 40 07 1R A AR R U R
B R AL BB/ )N, e W T A 1 et AL RS 2 i
A7 R AT AN [ J AR 7 B o ol 5 B2 55 0t 40
B KR o

F1 AEABAREERALTESESRGARNENEER
Tab.1 Quantitative model of impact height and damage
area of fragrant pear with different maturity

IR AR R
H1 S=-425.00 + 15.15H - 0.03H’ 0.9912
H2 S=-430.23 + 15.93H - 0.03H’ 0.986 7
H3 S=-482.36+ 18.00H - 0.036H>  0.984 9
H4 S=-679.30 + 24.93H - 0.07H’ 0.997 9
H5 S=-811.35+30.42H - 0.10H’ 0.998 5
H6 S=-483.05 +24.16H - 0.07H’ 0.992 8
H7 S=-432.80 +23.41H - 0.06H’ 0.992 4
H8 S=-216.72 + 19.29H - 0.04H’ 0.989 9
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Fig.3 Relation curve between electrical parameter C, and damage area at different frequencies
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Tab.2 Quantitative model of electrical parameter C, and

impact damage area at 1 MHz frequency

LA LR R
H1 S--2328.24+83.16C,— 0.49C,>  0.9573
H2 S=-3304.91+117.10C,- 0.74C,>  0.965 6
H3 S=-2660.86 + 102.40C, - 0.65C,>  0.956 6
H4 S--2532.90+108.71C,- 0.75C,>  0.964 9
H5 S=-2115.98 +102.08C,- 0.72C,>  0.9562
H6 S=-2851.48+129.43C,- 0.94C,>  0.957 1
H7 S=-3391.39 +164.85C, - 1.33C,>  0.9452
H8 S=-2345.00+121.61C,— 0.91C,>  0.966 3

*3 100 kHz SETHREZSH C 5SHHRGERN

BiER

Tab.3 Quantitative model of electrical parameter C, and
impact damage area at 100 kHz frequency

A Eigtia sl R
H1 S=-3987.16+130.96C, — 0.80C,>  0.927 9
H2 S=-3987.94+135.13C, - 0.84C,>  0.9392
H3 S=-3499.24+124.16C,~0.77C,>  0.938 0
H4 S=-2378.31+94.20C,~ 0.57C,>  0.9495
H5 S=-2221.88+91.20C,~ 0.54C,>  0.9533
H6 S=-1949.37+87.49C, - 0.52C,>  0.888 3
H7 S=-1813.15+86.97C, - 0.52C,>  0.8843
H8 S=-1335.52+75.16C,— 0.44C,> 09177
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Tab.4 Quantitative model of electrical parameter C, and
impact damage area at 10 kHz frequency

BHRE

10 kHz iR TRFSH G 5 ERHGERL

LA AR Y R
H1 S=-2403.38 +48.73C, - 0.22C,>  0.969 3
H2 S=-2512.42+64.11C,— 0.24C,>  0.963 2
H3 S=-1949.74 + 52.74C, - 0.19C,>  0.928 5
H4 S=-142830+41.11C,— 0.14C,>  0.9250
H5 S=-1135.64 +38.52C,— 0.13C,>  0.909 4
H6 S=-534.00 + 28.67C, — 0.09C,* 0.892 0
H7 S=-553.55 +28.45C, - 0.09C,’ 0.939 7
H8 S=-356.04 +26.10C, - 0.08C,* 0.9357
x5 1kHzERTEESH CSHhHRHGERE

Tab.5 Quantitative model of electrical parameter C, and
impact damage area at 1 kHz frequency

EHRE

IR AR R
H1 S=—1345.50 +19.49C, - 0.03C,>  0.972 4
H2 S=-1161.47+17.11C,-0.03C,>  0.961 2
H3 S=-908.73 + 14.94C, - 0.02C,>  0.969 4
H4 S=-1203.04 + 19.24C, - 0.03C,>  0.9563
H5 S=-1060.03 +17.47C, - 0.03C,>  0.960 5
H6 S=-1572.92+23.12C, - 0.04C,> 09816
H7 S=-1354.22+20.22C, - 0.03C,>  0.968 7
HS S=-1291.59+19.33C, - 0.03C,>  0.9663
®6 100HzFRTRESH CEMERHERE

EER

Tab.6 Quantitative model of electrical parameter C,
and impact damage area at 100 Hz frequency

A ALK R
HI  S=-1649.78 +19.88C,— 0.03C,>  0.8610
H2  S=—1565.74+19.60C,~ 0.03C,>  0.8765
H3  S=—1247.62+17.84C,~0.03C,> 09186
H4 S=-967.70+16.73C,— 0.02C,>  0.907 3
H5 S=-996.20 + 17.80C, - 0.03C,>  0.8856
H6 S--866.80+16.16C,— 0.03C,>  0.9230
H7 S--685.28+15.72C,~ 0.02C,>  0.872 4
H8 S--531.40+ 14.81C,— 0.02C,>  0.906 1
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Tab.7 Optimal damage quantification model of fragrant pear at different ripening stages

HI<Hu3<H2(9H 1H—9HS5H)
H2<H +<H6 (9 H 6 H—9 H 17 H)

H6<Hx+<H8 (9 H 18 H—9 JJ 29 H ) Sk

TR R?
Su=-1236.40 + 18.07C, - 0.032C,’ 0.965 2
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