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Design and Experiment of Shear-sucting Mountain
Chrysanthemum Picking Machine

JI Changying ZHANG Chun GU Baoxing FU Haijiao XIE Di  GUO Jun
(College of Engineering, Nanjing Agricultural University, Nanjing 210031, China)

Abstract; Aiming at solving artificial picking, low efficiency and time-consuming, shear-sucting
mountain chrysanthemum picking machine was designed to achieve mechanization. The picking machine
mainly consisted of container, lithium battery, negative air compressor, transmission pipeline, picking
box, comb-teeth, synchronous wheel, transmission shaft, separating teeth, DC stepper motor, DC motor
speed controller, digital controller, a machine frame and four wheels. Comb-teeth gap was larger than the
diameter of bud and less than diameter of chrysanthemum receptacle. The relative motion between comb-
teeth and separating teeth pulled from the receptacle. Under the pressure of negative air compressor, the
flower was transported to the container. Single factor tests of comb-teeth gap selected 7 mm, 8 mm,
9 mm, 10 mm and 11 mm five levels. The machine worked well at the gap of 8 ~9 mm. The picking rate
was 87.50% ~93.11% , the broken rate was 0 ~0.34% , the drop rate was 1.99% ~2.39% , the
impurity rate was 4. 87% ~6.48% , the leakage rate was 3.30% ~4.96% . The orthogonal tests showed
that the best combination was comb-teeth gap, comb radius, wind speed and rotational speed. When the
comb-teeth gap was 8 mm, the radius was 50 mm, the wind speed was 8 m/s and the rotational speed was
30 r/min, the machine would work better. The picking rate was 94. 54% , the broken rate was 0. 57% ,
the drop rate was 2. 05% , the impurity rate was 1.48% , and the leakage rate was 1.36% .

Key words: mountain chrysanthemum ; negative air compressor; shear-sucting picking; experiment
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Fig. 1 Shear-sucting chrysanthemum picking prototype
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Fig.3 Name of different parts of chrysanthemum
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Tab.1 Mechanical parameters of chrysanthemum plant
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Tab.2 Suspension velocity of chrysanthemum plant

A i/ g

BFHE/ (mes™h)
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%4 0.37 4.3
NS 3 0. 60 5.2
K% 0.97 6.5
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Fig.4 Air displacement diagram of shear-sucting

chrysanthemum picking mechanism
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Fig.5 Sketch of forces on flowers
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Tab.3 Measurement results of diameter of

chrysanthemum plant mm
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Fig.6 Movement trajectory of working comb-teeth
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Fig. 9 Impact of comb-teeth gap on picking effect
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Fig. 10 Impact of comb-teeth gap on removal rate
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Tab.5 Experiment scheme and result

5 A B C D %5 5| KRS % 7% 3%/ % HR TR Y WWER/ % T %/ %
1 1 1 1 1 1 93.94 0.32 3.68 0 2.06
2 1 2 2 2 2 92.05 1.91 2.21 0 3.83
3 1 3 3 3 3 89.79 0.78 6.52 0.19 2.72
4 1 4 4 4 4 90. 40 1. 15 5.18 1. 15 2.11
5 2 1 2 3 4 91.27 1.77 2.49 0 3.61
6 2 2 1 4 3 89.76 1. 14 5.09 0.86 4.47
7 2 3 4 1 2 91.97 0 0.99 0.88 6.16
8 2 4 3 2 1 89.76 1. 14 3.15 0.86 5.09
9 3 1 3 4 2 87.83 2.47 4.23 0. 44 5.03
10 3 2 4 3 1 85.25 3.54 5.56 0 5.65
11 3 3 1 2 4 87.96 0 5.27 0.85 5.91
12 3 4 2 1 3 90.22 0. 14 3.05 0 6.59
13 4 1 4 2 3 89.33 0 0.30 0.98 9.39
14 4 2 3 1 4 91. 80 0.23 0.75 0 7.22
15 4 3 2 4 1 89.75 0.70 1.35 1.41 6. 80
16 4 4 1 3 2 85.50 1.99 0.99 1.91 9.61
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K 4.53 4.50 3.66 3.89 REE D 43.65 3 14.55  6.85 o
K, 0.85 3.09 3.96 3.96 ASIRE  6.37 3 2.12
e 2% 3.68 1.83 1.68 1.84 MR 92.62 15
B A A, B, c, D, A 1.50 3 0.50 6.00 )
K, 0.32 0.36 0.38 0.22 B 1.63 3 0.54  6.52 ©
K 0.65 0.22 0 0. 67 % ¢ 0.92 X 031 368
AR 228
: : : : " D 1.15 3 0.38  4.60
K .
— 3 0.34 0.36 0.37 0.53 FHRE 025 3 0,08
K, 1.08 0.98 0.97 0.97 J=¥ il 5.45 15
W72 0.75 0.77 0.97 0.75 A 64. 12 3 21.37  11.01 *
B A A, B, C, D, B 1.42 3 0.47 0.24
K, 2.68 5.02 5.54 5.51 EES ¢ 1.52 3 0.51 2.26
D 4.30 3 1.43 0.74
K, 4.83 5.29 5.29 6.06
AGiRE 5.80 3 1.93
K, 5. 80 5.82 5.82 5.40 o
W g o= MA 77.16 15
K, 8.26 5.85 5.85 4. 60

TEFy 0 (3,3) =29.46,F, 5 (3,3) =9.28 ,F, ,(3,3) =5.39,
L85 558 0.83  0.94 145 Foos(3,3) < F,(3,3) <Foo (3,3) B EHW, M « %5,
AR A, B, c, D, Fo10(3,3) <F (3,3) <Fy05(3,3) NEE,HOER,
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F gl H S 30 o/ min G KUEPLXGE S 8 m/s [
ARG DL 5 75 18 3 A I R U3 I 1 o A6 2 R A
ROCR SRR, RS B B 8 ~ 9 mm, 4 #i iA7 [A]
B 8 mm B, AL R WA BERE R T A % 3 Al s bR
BAE s U A TE X AE 2 1 4 TUHE A5 0T JC 2 & 52, 4
o V& Hb B A 2R L JHG At T A 45 2 T R R OO B
JE, I B SR A A AT i S 1) T 2 42 R 50 mm

LA 5 8 O A 2R BTG VR B B Y
HEHABC,D, o MBI A B BN 8 mm, R
T 0 147 i 8 1 AT 25 2 42 A 50 mm, £ XU L 1 XL
8 m/s, F A HEL H Dy 30 o/ min, RAF YRR B fE,
o g R R AT AR R IR R
94.54% B R 0.57% , 16 4= 7% 1% 2. 05% ,
BRI TTHE N 1. 48% , fbo %R 1.36%

H T 1L 4 DT 44 SR A A2 22 MR e, AR SCAUR A
Vi B R A R R AT e . MR BRI, 38 7 X i
R E X SR 48 1 BE Y 52 e O R B . AR Z R B
7 B 5Y 3 Bl it A S R A R 2 () A LR X BT 4
KBRS, MK ZHEHRBRAEL, 5%
18] 25 AEAF IR , A4 52 ) RA RUR

4 it

(1) B3 7 — i B 1 M 57 44 79 W A 14 5K

KA FH R W5 o AR 5 Z 18] /Y A0 X B
gl , WAEFE AL Fr B A6 48, SR o AR 5 46 2% KD
P63 Y [A] BT 0 A 14 #E AT SR 4, 3 OB B A R IR
AL PR m R AL = i . WP R, 1
Hb 5T 4 R A v =R Fi AL BE % € I 5T 48 1 R A 1
NI

(2) #EAT T R A A 147 18] Bt 7 2R R 20K 5, 2 At
W BT 9 mm B, 16 2% 0 R 4 R B B R AIR, 18 2%
)RR T 87 b, 238 R s 47 22 W) A K 7 At o (] B
8 ~9 mm B, AR SR 5 ML Y AL g% B 6RO
0~0.34% ,fEAHIE MR Ny 1.99% ~2.39% , fE 4=
HIRR O 3.30% ~4.96% , {5428 R % N 4.87% ~
6.48% , 4= R U RGN 87.5% ~93.11% , %4
RO A

(3) IE SR 50 22 B, >R 41k At 247 1) B2 X A6 2 19 SR
WS R s i R AR AT I S I S T, X A O ) U Bl R AT
— 7B [ RZ MR 5 32 3l 2 0T AR e R OGRS Y
e, XoF % ot 28 FURE R 3 AT — 28 2 e . R ot , RO
Vi RA BRI (B B 8 mm , 231l %% 34 30 v/ min, SR
30k B V7 g 5 AT A 2 428 50 mm, RGE R 8 m/s B, SR
$i# B8R B A L BUB AR 2 SR 3o 94, 54% |, 46 2 1 1
FHR0.5T% , b= V% 1 % 2.05% , {8 2= 2% BT %
1.48% JE 2 IR % 0 1.36% .
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