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Design and Test of Motor-driven Picking Actuator of Camellia Fruit
with Rotate Rubber Roller

RAO Honghui ZHANG Liyong HUANG Dengsheng CHEN Bin LIU Muhua
(College of Engineering, Jiangxi Agricultural University, Nanchang 330045, China)

Abstract; It is a dilemma to solve the picking mechanization of camellia fruit in the camellia industry, of
which camellia bud damage is a bottleneck. A motor-driven picking actuator of camellia fruit with rotate
rubber roller was developed. The principle of camellia fruit picking by rotate rubber roller was analyzed.
The interaction between camellia fruit and rotate rubber roller can be summarized as contact, impact and
abscission during the process of camellia fruit picking by rotate rubber roller, through which
corresponding forces were derived and the critical condition of camellia fruit’ s falling off was obtained.
By analyzing the parameters of swinging strut of picking head, the efficient adjustable range between
upper and lower rubber roller of swinging strut was designed as from 20 mm to 65 mm, and the
preliminary rotate speed was proposed from 20 r/min to 40 r/min. Tests of camellia fruit picking and its
bud damaging were conducted in the camellia forest of Jiangxi Agricultural University when the prototype
was completed. Experimental results showed that as the diameter of rubber roller was 30 mm, the rotate
speed was 30 r/min, the linear velocity was 0. 833 m/s, and the gap between up and down of rubber
roller was 25 mm, the diameter of camellia fruit above 25 mm can be harvested by rotate rubber roller,
the percentage of residual camellia fruits on the camellia branches was 13.6%. What’ s more, the
damage of unopened camellia bud was bare, which verified the practicability of this prototype and
provided the reference for the development of camellia fruit picking machine.
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Fig.1 3D model of picking head of camellia fruit
with rotate rubber roller
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Fig.3  Action forms of rubber roller assembly
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Fig.4 Interaction process between camellia fruit

and rubber roller
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Fig.5 Sample of camellia fruit branch and its bud
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Fig.6 Process of picking camellia fruit test
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Fig.8 Indoor test of camellia fruit picking with rotate

rubber roller
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Tab.1 Shedding data of camellia fruit picking

test on each camellia branch

B 253 AR EZ/mm i
5 1 2 3 vk
1 40.0 - - Vv
2 33.0 36.0 29.5 Vv
3 29.5 38.5 - vV
4 26.5 - - vV
5 43.0 28.5 - vV
6 32.5 34.0 32.0 Vv
7 32.0 - - Vv
8 32.0 - - vV
9 27.0 36.0 - vV
10 35.0 - - vV
11 36.0 - - vV
12 32.9 - - 2
13 12.0 - - x
14 20.0 - - x
15 23.8 - - x
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Tab.2 Shedding data of camellia bud damage

test on each camellia branch

TS RL M2 AERL HAR/ mm -
o) ) 5 Jit %
1 8.0 7.0 9.0 x
2 9.0 8.5 9.0 x
3 7.5 8.0 7.0 x
4 11.0 10.0 - x
5 9.0 8.5 8.0 x
6 7.2 7.0 - x
7 8.0 7.9 - x
8 8.6 8.5 - x
9 8.0 7.5 7.0 X
10 9.0 8.8 8.2 x
11 8.0 7.2 - x
12 7.0 8.2 - x
13 8.0 7.9 - x
14 7.7 7.0 - x
15 7.5 - - %
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