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Mechanical Behavior of Fruits under Compression Loading
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From the production on the farm to the consumer, agricultural products are subject to various physical treatments in-
volving mechanical techniques and devices. It is essential to understand the physical laws governing the response of these
biological materials so that the machines, processes, and handling operations can be designed for maximum efficiency and
the highest quality of the end products. A compression 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 quasi-static compression to fresh fruits. Rupture
force, energy, and deformation were measured at the five levels of compression speed from 1.25 to 62.5 mm/min for each
internal and external tissues. Rupture forces for apple and pear were in the range of 42.2 to 46.2 N and 38.8 to 41.2 N

for external and internal tissues, respectively. Rupture forces for peach external tissues were in the range of 48.2 to 54.0 N.
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Table 1 Physical characteristics of fruits for the quasi-static com-
pression test

Dimension (mm) Weight | Volume | Density

Item 3 3
L L, Ls (®) (cm’) | (g/em)

Apple | 805 833 72.0 | 2402 285.2 0.848

3737 3.60) | (4.18) | (233) | (265) | (0.010)
Pear |93.7 963 | 80.1 | 4412 | 4339 | 1.017

(2.68) | (2.58) | (3.99) | (29.5) | (29.0) | (0.005)
Peach |70.7 745 | 68.0 | 3808 | 3705 1.028
(325) | 304 | (3.27) | (24.7) | (26.4) | (0.003)
Note L,=the largest lateral diameter, L=the smallest lateral diameter,
L; = height

* . average values of six measurements.
** standard deviation.
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Fig. 2 Schematic diagram of compression test apparatus.
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Fig. 3 Schematic diagram for specimen samplers.
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