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Mechanical Properties of Cucumber under Bending Force

&M KKsB** FrER®
M. S. Kim C. H. Song J. M. Park
Summary

Cucumbers being living biological materials are generally vulnerable to external forces, especially, bending force

during the processes, because they have usually longish shape. Understanding the mechanical and viscoelastic pro-

perties of cucumber is important to analyze various characteristics which might he helpful in determining design

parameters for the processing equipment such as sorting, packaging and transporting machine.

The objectives of this study were to determine ultimate bending strength, deflections, and hysteresis losses for

the cucumbers from the bending tests.

Within the range of loading rate from 20 to 100mm/min, the ultimate bending strength of the cucumber samples

were 525~G630kPa at the Gyeousalicheongjang and the Baekdadagi. and 476~618kPa at the Cheongjangmadji, res-

pectively, but the ultimate bending deflection ratio of the Cheongjangmadi showed the highest value among the tes-

ted samples.

The effect of loading rate on the physical properties of the cucumber was relatively significant, all considered phy-

sical properties and degree of elasticity of the cucumber increased with the loading rate, but the hysteresis loss dec-

reased with it
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Fig. 1. Uniformly tapered beam used for analysis of

simple bending of the sample.
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Table 1. Agronomic data and physical characteristics of the cucumber used in this study

Culti Date of Volume Weight True density Length
ultivar \ R
full bloom | harvest (m") (kg) (kg/m") (m)

Baek 25891X10°* | 0.2509 98.6740 0.2680
dadagi 1992630 | 19927.10 | (52663X10™*) | (0.0266) ( 0.4138) (0.0180)
Cheongja- 20668X10°* | 0.1868 93.9408 0.3367
ngmadi 19926.30 | 1992.7.10 | (Gia3gX1074) | (0.0330) | (11.9126) | (0.0210)
Gyeousali 31076X10°* | 0.2904 96.1315 0.2785
cheong jang | 1992630 | 19927.10 | (4'5g55x 1074 | (0.0411) (6.8147) (0.0254)

Note : (

) Standard devitation
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Fig. 2. Block diagram of bending test apparatus.
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Table 2. The results of statistical analysis of the ultimate bending stress and rupture defletion ratio

of the cucumber according to the cultivar

Items

Cultivar

Duncann’ s multiple range test

LSD-Value

Ranked order

Ultimate bending stress

Cheongjangmadi(C)
Baekdadagi(B)

Gyeousalicheongjang(G)

6.1471

()
[o~]

|

@)

Rupture deflection ratio

Cheongjangmadi(C)
Baekdadagi(B)

Gyeousalicheongjang(G)

0.0322

O
(o]
lss]

Note 3 Underline : not significant at 5% level
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Fig. 3. Effect of the loading rate on the ultimate

bending stress and the rupture deflection

ratio of the cucumber.
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