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Fig.1 Schematic diagram of the structure of the reed shoot harvester
1
Table 1 Technical parameters of reed shoot harvester
( x x ) mm 3474x1084x1201
kW 16.2
mm 0~280
mm 0~20
r 9
mm 80~825
2
2.1
2 o
11-12
50mm 680mm
57mm.

2.2
300mm 0.03kg 8
~12mmo
o 13-14 12~
18N
o d 0.3~0.8mm
o, =1496MPa 7,=990MPa G
=8000MPa '° .
F.,=200N,
mwd'r,
12N < F = =14.17N < 18N (1)
F— (N);
d— d=0.45mm ;
T ( MPa) ;
D— D=2.5mm .
D, =D-d=2.05mm (2)
D— (mm) .
D,=D+d=2.95mm (3)
D,— (mm)
Gd
K=——=2.25N/mm (4)
Cn
G— ( MPa) ;
K— ( N/mm) ;
—
n— 80,
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Fig.2 Schematic diagram of the structure of the synchronous belt mechanism
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Fig.3 Institutional power flow map d— d=
107.5mm ;
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8Jnv
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Fig.4 Working diagram of picking actuator and tail cutting device M =Fa ( 12)
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F— (N); J— J = 14.048kg *
o\ . 2.
a— (°); mm’;
G— G 06— (rad/s%) ;
=0.35N ; w— (rad/s) ;
M— M=925.48 — 60kg/
N s mm ; h t=2.1s0
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oM
py= (15)
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=F, 13
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o= [ od (14) M 70=0.98
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Fig.5 Breaking off the mechanical model of reed shoots
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(18) N,
n= (21)
0 v( My, - M,
n) o 4.2
3.597kW .
w1in v 0.
P, =—+ (19)
30 R
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Fig.6  Picking test site map
2
Table 2 Test result data
n
7 M
/r* min~! F /N m/% n/%
/(°) /N * mm PKW P IKW P /KW PIKW
Py /kW
2000 6 468.01 89.08 0.918 0.062 3.426 4.406 4.48 90.20 6.80
2000 8 468.01 89.08 0.918 0.082 3.397 4.397 4.48 89.30 5.00
2000 12 468.01 89.08 0.918 0.124 3.314 4.356 4.48 90.90 3.60
3000 6 468.35 133.62 1.378 0.094 5.139 6.611 6.72 92.10 7.90
3000 8 468.35 133.62 1.378 0.125 5.095 6.598 6.72 95.60 7.50
3000 12 468.35 133.62 1.378 0.186 4.971 6.535 6.72 94.60 6.90
4000 6 351.26 178.16 1.837 0.125 6.852 8.814 8.959 87.20 10.10
4000 8 351.26 178.16 1.837 0.166 6.794 8.797 8.959 88.80 8.50
4000 12 351.26 178.16 1.837 0.249 6.628 8.714 8.959 85.60 8.00
2 origin 7 o
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Fig.7 Comparison of theoretical power and experimental power
7 : 3
Table 3 Comprehensive score sheet
97.
9% m!% nl% yi! y2! p/
: 1 90.2 6.8 36.7 28.2 34.15
. 2 89.3 5.0 21.7 74.4 37.51
. 3 90.9 3.6 48.3 100 63.81
) : 4 92.1 7.9 68.3 0 47.81
. 2000 5 95.6 7.5 100.0 10.3 73.09
~3000r/min 6 94.6 6.9 100.0 25.6 77.68
7 87.2 10.1 0 0 0
. 8 88.8 8.5 13.3 0 9.31
, 9 85.6 8.0 0 0 0
3 : 3000r/min
12° 94.6% 6.9%
o 3000r/min - 77.68 .
8° 95.6%; 5
2000t/ min+ 12° 3.6%-
4.4 1)
o o 9 2
L 50mm
1) m 949, y, 100 ; 680mm. 12 ~ 18N
m 88% yw 0 &
100 - 100( 94 - m) 0.45mm 2.5mm 2.25N/mm.
¥ = 5 (22) %)
2) n 7.9% y, 0 925.48N * mm
n 4% y, 100 . 22.22N
100 = 100( n - 4) 0.294N;
Y2 = 39 (23) .
o 3.46m/s’
3.597kW
70% 30% o GM5-6 8.964kW .
p 3 o 3)
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Design and Experiment of Picking Mechanism of Reed Shoot Harvester

Xiang Mingyou Gao Zicheng Tang Tong Gu Quanyuan

( School of Mechanical and Electrical Engineering Central South University of Forestry and Technology ~Changsha
410000 China)

Abstract: In order to play the natural resources advantage of Dongting Lake District promote the economic and ecologi—
cal development of the ruanjiang and fill the current domestic and foreign reed shooting machine research on the collec—
tion. This article designs a concentrated anti—broken reed shooting machine. Through the ground research the use of reed
shoots  based on the flexible dual synchronous belt clamping the principle of reeds 9 groups of synchronous belt mecha—
nisms and 2 sets of reincarnated tool cutting devices and according to the different angles of reed shoots etc. Simplified
simplification of the cantilever beam mechanical model using Newton’s law and rigid rotation law list the theoretical
power of the tail tailing device the disconnection and clamping delivery of the theoretical power parameters expressions.
The test results show that the power consumption is approximately 97.9% and the hydraulic motor model GM5-6 power
matching is reason. Reed shoot rate and damage ratio are associated with picking executive synchronous wheel speed and
institutional inclination and finally this harvesting machine is obtained in: The synchronous wheel speed is 3000R /
min and the maneuveral inclination is 12 ©  the picking rate is 94.6% the damage ratio is 6.9% the harvesting effect
is best.

Key words: reed shoots; harvester; synchronous belt model; power matching; orthogonal test
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