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Picking System Design and Experiment for Highbush Blueberry Picking Machine
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Abstract; In recent years, the nutrition and health values of blueberry are comprehensively accepted by
experts and scholars, which make the planting area increase year by year. But it is still in short supply in
the international market. Blueberry picking machinery research and technology is mature in aboard,
especially in the United States, blueberry picking machine has a big market. In China, the planting
technology of blueberry has matured, the cultivation area expands gradually and has begun to be a big
amount, but the harvesting technology for blueberry is still manual picking techniques, whose efficiency
is low. When the maturity time of blueberry is very short, mechanization picking for blueberry is a
potential trend. For the rapid development current situation of China’s blueberry industry in recent years,
a highbush blueberry picking machine was researched and developed. The picking machine design
requirements and working principle were analyzed, and the picking frequency and inertial force of
blueberries branches were estimated. Based on the design requirements of picking machine design, the
hinge four rod mechanism was designed by a given travel speed-ratio approach. And the double rocker
mechanism was designed by using graphic method and the picking system of machine was applied. The
experiment results show that the machine picking efficiency is 829 g/min, which is 12. 67 times higher
than manual picking efficiency, the fruit damage rate is 8.3% , the picking rate is 96.9% , and the
immature fruit abscission rate is 9.7% , which verified the quality and efficiency of the proposed
blueberry picking machine.
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Fig.1 Working principle diagram of highbush

blueberry picking machine
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Fig.2  Structure principle of highbush blueberry picking machine
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Fig.3 Principle diagram of hydraulic system of picking machine
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Tab.1 Model and parameters of radial ball piston motor

it/ mE S/ R/ B i

o
(Lx™h) MPa (remin~") JH/(N-m)
1QJM001 —0.063  0.064 16 8 ~ 600 95
1QJM001 —0.08 0.083 16 8 ~500 123
1QJM001 - 0. 1 0. 104 16 8 ~400 154
1QJM002 - 0.2 0.200 16 5~320 295
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Fig.5 Design principle diagram of four-bar linkage
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Tab.3 Design parameters of crank and connecting

rod mechanism mm
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Tab.4 Test data of manual picking efficiency

TA%HS FKefi R/ g SRiiak 3/ (g-min ")
1 367 61.1
2 415 69.2
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5 408 68.0
S 4 {8 393 65.4
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Tab.5 Test data of machine picking efficiency

WRIWIF  HRh/g RIWAMR/ (gomin ") LR G ARBE
1 4840 807 12.3
2 5110 852 13.0
3 4980 830 12.7
S 4 4977 829 12. 67
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Fig.9  Picture of harvested blueberry fruit
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Tab.6 Fruit damage rate of picking machine
e CREURESE/A BEURSEU BER/ %
1 183 16 8.74
2 214 17 7.94
3 191 14 7.33
-2 {E 196 16 8.30
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Tab.7 Picking rate of picking machine

A2 PR R LA FIRR LA KV e/ %
1 92 3 96.7
2 76 2 97.3
3 63 2 96. 8
SR 77 2.3 96.9

AR A R R R S T 52 B SR A B T RN 2 AN T
F SRARASTE T 50 A AN K R 478 3 B AT fiE 2> i 4T il
v — SEOR BBCR 52 o U T D  CHIL 8 SR A7 X R
78 R 14 S S R B BIL A B — ), ST R S A R
TR LA SR, THI R BRI 7% 5, 3k 8
PR o SRR R BCR SEvE RN 9. 7% A
DR BBCR SEE

£8 RENKARRZRERRBER

Tab.8 Immature fruit abscission rate of picking machine

e R RMAR AR RRARE
BEUA S TR RV BB/ %
1 109 10 99 9.2
2 127 13 114 10.3
3 116 11 105 9.5
S H 117 11 106 9.7
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Tab.9 Influence of motor speed on quality of picking fruit

I SRR RIMACR/ B R RS

s -
[6]/min  (remin "~ ) (g*min "~ ) R/ % /% WikF/ %
1 6 100 810 7.82 96.1 8.4
2 6 150 892 8.10 97.3 9.2

6 200 924 13.20 97.6 17.2
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Tab.10 Influence of motor torque on

quality of picking fruit
RIES Dk, RIMACR/ B

R AR S

B )
[{]/min - (N-m) (g-min™') /% F/% BLi&kFE/ %

1 6 70 610  6.21 852 3.3

2 6 140 892 8.10 97.3 9.2

3 6 210 932 12.70 97.8  16.1
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5 Bt AR SR A RO R R, R R BT AR, LK
i, IR AR S 140 N-m B, SR A% L A SR 4l 2%
TN R AR BT e o

AR 9 ANEE 10 vl LI 24 R FEHLAE HE
UK Sl 3k LA 150 r/min 155 4 F1 140 N-m i 5% 46
AR SR LA SR Fi 0030 0 2R SR A o i e,
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(1) D oA 3 ] e PN i 8 N R e BLAR i it
TR ERERIILR M RS, RIMALURIER S
Ve S35, 98 3 A% 1) Bk S 1 3K e 6 iy 3h 5 5 BB

VO AT HILAL 52 3 02 3l % A, o 5K 3l oo R 1Y 18] 5% i3 Bl B
R AR , A7 ) AR diig PRAT 3 B —— U A AR 4
HEFOAT W R4 A, TP AR 25 32 38 IR 3l o Y 14 b 3
P S

(2) 53 A7 W8 B R A o A, A 580 0 5 R AR AR, X
TR AR AT RS, DA A BE Al 0 48 HEBK 2 ik 2
RO AT VA A 5 AR R AT A AR R AN R AT
PRI L R K F I /ME D Ay, R 25 € 47 2
YL BT R A 22 50 5088 DU KT LAY 5 AR 4l XA 48 HE 12
1 OC FRFEAT A BE R FH IR i 0 e 1 R A ML A HE 1Y
XUEFFALA , 58 BUE B RAM AL R A RS 3T

(3) 34 ¥ 25 R A U5, 2r A A SR A R g R
SORAM BT AR AR . iR RS
KAWL R AR 829 g/min , HLR 5 A RICE LN
12. 67, RS AR N 8.3% , RV 3N 96. 9% , K i,
PRLITE R A 9. 7% , o] H R A% R G0 1Y 5 &5 R 58
SR A7 5t R A7 A0 % A v, N S B R o A R AL
WAL R A EEE L,

(4) 5387 T 48 HER ) 5 3k TAE S 800 R i LR
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