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Mechanical Behavior of Fruits under Impact Loading

J.H Hong B.S Myung J. S Choe C,S Kim T W, Kim J H Chung J, W. Park
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AbStactiy

Impact is one of the major cause of damage to fruits druing varios processes from the production on the farm to the
consumer. The tissue of fruits are ruptured in a very short period time less than 10 ms by impact loading. Mechanical
behavior of fruits under impact loading can be analyzed better with high speed sampling data acquisition system and one
of them is a digital storage oscilloscope. A impact test system was developed to test the physical properties of fruits
including apple, pear, and peach which may lead to a better understanding of the physical laws. The test system consisted

of a digital storage oscilloscope and simple mechanism which can apply impact force to fresh produce. Rupture force,

energy, and deformation were measured at the five levels of drop heights from 4 to 24 cm for each internal and external
tissues. Rupture forces for apple and pear were in the range of 72.9 to 87.7 N and 70.8 to 84.1 N for external and internal
tissues, respectively. Rupture forces for peach external tissues were in the range of 43.4 to 65.0 N.
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Table 1 Physical characteristics of fruits for the impact test
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Hem Dimension (mm) Weight VOhlI}'ﬂe Density
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Apple 80.5% 83.3 72.0 240.2 285.2 0.848
(3.73)** (3.60) (4.18) (23.3) (26.5) . (0.010)

Pear 93.7 96.3 80.1 4412 433.9 1.017
(2.68) (2.58) (3.99) (29.5) (29.0) (0.005)

Peach 70.7 74.5 68.0 380.8 370.5 1.028
(3.25) (3.04) (3.27) (24.7) (26.9) (0.003)

Note Li=the largest lateral diameter, L=the smallest lateral diameter, L:=height

* average values of six measurements
** gtandard deviation
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Fig. 1 Schematic diagram for impact body with accelerometer.
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Fig. 2 Schematic diagram of Impact test system.
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Fig. 3 Circuit diagram of Ext. trigger generator for 0S4020.
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Fig. 4 Acceleration-time curves for apple skin tissue ruptured and
not ruptured.
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Fig. 6 Effect of drop height on the rupture energy (N'm) of apple,
pear, and peach (APE : apple flesh with skin, API : apple flesh
cylinder, PRE : pear flesh with skin, PRI: pear flesh cylinder,
PCE : peach flesh with skin).
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Fig. 5 Effect of drop height on the rupture force (N) of apple,
pear, and peach (APE : apple flesh with skin, API : apple flesh

cylinder, PRE : pear flesh with skin, PRI: pear flesh cylinder,
PCE : peach flesh with skin).
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Fig. 7 Effect of drop height on the rupture deformation (mm) of
apple, pear, and peach (APE : apple flesh with skin, API : apple
flesh cylinder, PRE: pear flesh with skin, PRI : pear flesh cylinder,
PCE : peach flesh with skin).
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£ 247} 70.8~84.1 N, 0.109~0.132 Nm, 3.22~3.46 mm
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(3) Exok#1) 329 Fes dajoyx], F3hAg
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