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Fig.1 PC-control electronic universal testing machine
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Fig.2 Force-deformation curve for tomato fruits under compression
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Table1l Peak rupture force and rupture deformation for tomato fruit under compression
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Fig.3 Crack under different compression directions
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Fig.5 Simplified ring-type force structure of tomato fruit
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Fig.6 Loading testsimages of bending and stretching for tomato
peduncles
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Fig.7 Simplified force diagram of bending test for tomato
peduncles
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Fig.8 Bending moment for tomato peduncle of
different ripening phases
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Experimental study on mechanical properties of tomatoes for
robotic harvesting

Liu Jizhan, Li Pingping, Li Zhiguo, Mao Hanping
(Key Laboratory of Modern Agricultural Equipment and Technology, Ministry of Education & Jiangsu Province,
Jiangsu University, Zhenjiang 212013, China)

Abstract: Mechanical properties of tomato fruits and its peduncles are vital basis in design and control of tomato
harvesting robot. Tests of compression from transversal and longitudinal directions for tomato fruit of different ripening
phases, and tests of bending and stretching for tomato peduncle were conducted. Test results show the tomato fruits
capacity of resistance for compression is significant anisotropy and it reaches the peak from greenness stage to green
ripening stage, and then fals rapidly with increase of maturity. These results are explained with simplified force
structure. Test results of stretching and bending for tomato peduncles indicate that all peduncles break at absciss layer
and peduncle bending is a better way to detach fruit for robotic tomato- harvesting.

Key words. harvesting robots, mechanical properties, tomato, maturity
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