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Fig.l Compressibility characteristic curve of cucumber

MIREEGIR AT E H, S90RE 4 5 NI, BOR4R
) R4 04 0.6 mm ZeAy, RJ LA A SRS 3 %2
ENEALHTR
1.3 SRAYIET N

TR AR RIS LI I Btk b 223670 B, R 7 ] e
JERAR ETBCE ORI, B8 0 G o IR AR AR L
INECHEA 1 mm/min, 15 203U DI RIFL ) E, Wk
1 s

F 1 ENRMAEIEIE D
Tablel Cutting resistance of cucumber peduncle

PEA RwER DB A R DR
P mm AEIN P mm BRAN
1 6.0 5.1 8 49 46
2 6.0 48 9 48 49
3 55 48 10 46 45
4 54 42 1 45 42
5 5.2 42 12 42 38
6 50 48 13 40 46
7 50 38 14 40 43
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Table2 Friction coefficient of cucumber surface

FEARFS IEJEJHEN HEJIEN JEEHR A
1 2 264 1.32
2 3 3.99 133
3 4 524 131
4 5 6.60 1.32
5 6 7.68 1.28
6 7 9.10 1.30
7 8 10.08 1.26
8 9 11.34 1.26
9 10 12.50 1.25

10 11 13.64 124
11 12 14.64 122
12 13 16.38 1.26
13 14 16.94 121
14 15 18.15 121
15 16 19.84 124
16 17 2091 1.23
17 18 21.78 121
18 19 23.18 122
19 20 24.20 121
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Resear ch on holding characteristics of cucumber and end-effector of
cucumber picking

Qian Shaoming, Yang Qinghua, Wang Zhiheng, Bao Guanjun, Zhang Libin™
(Ministry of Education Key Laboratory of Mechanical Manufacture and Automation,
Zhgjiang University of Technology, Hangzhou 310014, China)

Abstract: In order to design an end-effector for picking the cucumber, at first, the compressibility characteristic of the
cucumber, the cutting characteristic of cucumber peduncle and the friction coefficient of cucumber coat were measured.
The holding model of cucumber was analyzed with the static mechanical analysis method, the relationship between the
pressure value of compressed air in the pneumatic actuator and picking capacity was established. At last, a new type of
end-effector, which consisted of a picker and a cutter, was developed. The picker consisted of two flexible pneumatic
bending joints, and the cutter consisted of a rotary cylinder and a knife. The mechanical structure of the end-effector was
simple, and the output force of the end-effector of cucumber picking was big. The experimental results showed the
success ratio of picking cucumber reached 90 percent, the success ratio of cutting cucumber peduncle reached
100 percent, and the time of picking one cucumber was three seconds. The effect of the end-effector of cucumber picking
iswell, and the end-effector of cucumber picking has a bright application prospect.

Key words: agricultural machinery, robots, research, cucumber, grasping characteristics, end-effector of picking



