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Abstract

In order to design and construction of end-effector mechanisms for robot's harvesting
and postharvest systems it is essential to have comprehensive information about
physical and mechanical properties of products. In this study, some physical and
mechanical properties such as; geometric dimensions, mass, volume, bulk density,
sphericity, coefficient of friction on rubber surface, coefficient of rolling resistance,
detachment force of fruit from peduncle and stem and pressure rupture force were
determined. Results indicated that mean value were obtained as; length, 40.3 mm, large
diameter, 28 mm, small diameter, 24 mm, average geometric diameter, 30.5 mm, mass,
14.4 g, volume, 22.3 ml, bulk density, 0.67 g.ml'1 and sphericity, 71.7%. Also, mean
value of mechanical properties were obtained as; coefficient of friction, 0.51, coefficient
of rolling resistance, 0.48, detachment force between peduncle and fruit, 4.8 N,
detachment force between peduncle and stem, 3.2 N, and pressure rupture force, 5.3 N.
The force perpendicular on the fruit surface for holding the strawberry between fingers
of end-effector was calculated, 0.43 N. The obtained data can be used to determine the
geometrical specification and the operational range of end-effector of harvesting robots.
Also, the data can help to minimize the damage to fruits by end-effector and effective
interaction between end-effector and fruit for designing a robotic arm.

Keywords: Energy efficiency, Greenhouse gas and Canola.
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