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Static Pressure Damage Characteristics of Korla Pear under Different Cushioning Head
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ABSTRACT: The work aims to solve the damage of Korla pear caused by static pressure during packaging and transportation.
Under the condition of different compression rates, different positions and different cushioning heads, the universal test com-
pressor was used to measure and analyze the variation of mechanical characteristics parameters of pear. The distribution law of
each compression characteristic parameter was basically the same. The yield limit, deformation energy, failure limit and failure
energy of the organism all increased gradually with the increase of the compression rate, and extreme value was found out in the
process of the yield limit and failure limit increasing with the increase of the compression rate. The compression characteristics

of the longitudinal part of the pear were greater than those of the transverse part. At the same position, the compression charac-

: 2019-09-17
B H) A A R T A0 #7440 kit %) (2019CB037 ).
)5 3% (1989—), 3’3 , BMERKFER LA, LHRT S TR
: A (1990—), B, BERAKFHIT, L%ﬁmﬁ@ﬁﬁf‘mﬁu&mﬂ%



-52- 2020 1

teristic parameters of the foam cushioning head were the largest, while the compression characteristic parameters of the steel
plate head were the smallest. When the rate was 30 mm/min, under the foam cushioning head, the biological yield limit of pear
placed horizontally was 105.98 N, the deformation energy was 242 N-mm, the damage limit was 155.25 N, and the damage en-
ergy was 582 N-mm. When placed vertically, the yield limit of pear was 135.91 N, the deformation energy was 521 N-mm, the
failure limit was 177.07 N, and the failure energy was 942 N-mm. The curve distribution law of the compression characteristic
parameters under different cushioning heads is roughly the same. The extreme value is found out in the process the yield limit
and the failure limit increasing with the increase of the compression rate. The mechanical damage of fragrant pear placed verti-
cally is less than that of the pear placed horizontally. In the process of packaging, storage and transportation of fragrant pear, the
placement position should be considered and the fragrant pear should be subjected to longitudinal stress as far as possible. When
foam material is used for packaging, the mechanical damage of fragrant pear is minimal, so foam material should be considered
during packaging of fragrant pear.
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Fig.2 Horizontal placement of fragrant pears
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Fig.3 Compression test device
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Fig.4 Relationship between transverse compression force and
deformation of fragrant pears under steel plate head
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Fig.5 Relationship between longitudinal compression force
and deformation of fragrant pears under steel plate head
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Fig.6 Relationship between transverse compression force and
deformation of fragrant pears under corrugated
cushioning head
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Fig.7 Relationship between longitudinal compression force 1

and deformation of fragrant pears under corrugated

cushioning head
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Fig.8 Relationship between transverse compression force and

deformation of fragrant pears under foam cushioning head
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Fig.9 Relationship between longitudinal compression force
and deformation of fragrant pears under foam

2.2

cushioning head

Tab.1 Measured values of the characteristic parameters of
fragrant pears under the transverse compression force
and the steel plate pressure head at different rates

/ / /
(mm-min") /N (N'mm) /N (N-mm)
10 25.85 38 40.97 80
20 31.20 49 51.02 113
30 50.91 95 59.02 137
2 2
10 mm/min
36.70 N 42 N-mm 60.01 N
132 N'-mm 30 mm/min
29.08 N 55 N-mm
2373 N 24 N-mm
1
2

Tab.2 Measured values of the characteristic parameters of
fragrant pears under the longitudinal compression force
and the steel plate pressure head at different rates

/ / /
(mm-min!) /N (N-mm) /N (N-mm)
10 36.70 42 60.10 132
20 50.80 72 72 149
30 65.78 97 83.83 156
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117.00 N 373 N-mm
10 mm/min 30 mm/min 38.57 N
53.42 N 44 N-mm 133 N-mm 3825 N
78.83 N 94 N-mm 209 N-mm 1 3
30 mm/min 37.1
N 83 N-mm 3332 N
121 N-mm 2
5
3 Tab.5 Measured value of compression characteristics of

Tab.3 Measured values of compression characteristics of

the transverse part of
cushioning head at

fragrant pears under the foam
different compression rates

the transverse part of fragrant pears under corrugated / / /
cushioning head at different compression rates (mm'min"") /N (N-mm) /N (N-mm)
/ / / 10 67.41 109 117.00 373
(mm-min~") /N (N-mm) /N (N-mm) 20 79.85 158 136.17 534
10 53.42 44 78.83 94 30 105.98 242 155.25 582
20 73.52 104 82.98 149
30 90.52 127 112.15 215
6 6
4 4 10 mm/min
75.59 N 253 N-mm
10 mm/min 104.96 N 484 N-mm
6341 N 78 N'mm 30 mm/min 60.32 N
88.41 N 157 N-mm 268 N-mm 7211 N
30 mm/min 72.36 458 N-mm 2 4 5
N 292 N-mm 62.76
N 379 N-mm 2 3

Tab.4 Measured value of compression characteristics of
the longitudinal part of fragrant pears under corrugated
cushioning head at different compression rates

/ / /
(mm-'min!) /N (N-mm) /N (N-mm)
10 63.41 78 88.41 157
20 85.75 121 119.48 301
30 135.77 370 151.17 536
5 5
10 mm/min

67.41 N 109 N-mm

Tab.6 Measured value

of compression characteristics of

the longitudinal part of fragrant pears under the foam
cushioning head at different compression rates

/ / /
(mm-min™) /N (N-mm) /N (N-mm)
10 75.59 253 104.96 484
20 113.79 312 146.89 587
30 135.91 521 177.07 942
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