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Abstract a1

In this work the mechanical properties of two onion varieties were assessed. The = 4V

effects of loading directions (polar or equatorial), deformation value (5, 10 and 15 mm), %A

loading speed (15 or 25 mm/min) and onion varieties (Red and Yellow) on the modulus 44
of elasticity and Poisson’s ratio were examined. In each run, ten onions were randomly V-
selected and the loading test and photography were done together. Poisson's ratio was ~ Y+)
determined by the image processing. Considering shape of the fruit and a deformation  V:Y
value, and also using Hertz’s theory with a Poisson's ratio, modulus of elasticity was Y
calculated. According to the analysis of variance table for Poisson's ratio and modulus V- ¢
of elasticity, the effects of speed of loading and displacement was significant in 5%  :°
probability levels. The average of the modulus of elasticity and Poisson’s ratio for Red  ':1
onion was less than that obtained for the Yellow onion. Poisson's ratio and modulus of ~ Y:V
elasticity were obtained as 0.2623 to 0.4485 and 0.2423 to 0.4179, and 2.032 to 5.449 YA
and 1.829 to 5.311 MPa for Yellow and Red onions, respectively. The modulus of V-3
elasticity for lateral loading was less than that obtained for the axially loading. With ~ )):
increasing deformation, the modulus of elasticity and Poisson’s ratio decreased and )
increased, respectively. The modulus of elasticity for lateral loading in loading speed 25 Y
mm/min was less than that obtained for loading speed 15 mm/min. Ny

Keywords: Image processing, onion, Hertz’s theory, elasticity modulus, Poisson's ratio.
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