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The Design and Mechanism Developing of Sugarcane Leaf Pruning

Machine for sugarcane planting
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ABSTRACT

The pruning of sugarcane leaves are usually done two months before harvesting in
order to facilitate the human labors in harvesting and to avoid traditional burning of the
sugarcane leaves. Generally,the sugarcane leaf pruning machine is used to harvest
sugarcane for factory. However it can’t remove sugarcane leaves for planting because the
seed bud is damaged about 60 — 70%. The objective of this research is the design and
mechanism developing of Sugarcane Leaf Pruning for planting. So it applies the Slider —
crank mechanism for the Sugarcane Leaf Pruning Roller which can to moves in a vertical
direction by tow the small tractor 22 hp. It can to remove the sugarcane leaves form the
ground up to 2.35 m. The DC motor 900 W 24 V is used to be the power and controlled
a rotation by the microcontroller. It's tested with the Khon Kaen 3 sugarcane cultivar
which has 0.6 years old in Tha Muang district, Kanchanaburi province and 2.05 m for the
average height of sugarcane. Three factors is used this testing which consist the forward
speed of tractor, linear velocity of the Sugarcane Leaf Pruning Roller and direction of a
rotation for the Sugarcane Leaf Pruning Roller. The forward speed of tractor is 2.09 km h-

1, 0.5 m s-1 for a linear velocity of the Sugarcane Leaf Pruning Roller and upward
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direction of the Sugarcane Leaf Pruning
Roller are found the least damage of seed
bud be 1.38%, the least damage of stalk
be 1.45%, 0.84 rai per hour for the
performance, 37.33 ampere per hour for
an average of the power electric and 4.11
liter per rai for the minimum fuel
consumption. The cost of the Sugarcane
Leaf Pruning Machine is 35,000 baht, 250
baht per rai for the earnings of Sugarcane
Leaf Pruning and 8 hours per day for
working. So the Break Even point is
182.37 rais and 1.58 years for the

payback time.

Key words: Slider—-Crank Mechanism,
controller of sugarcane leaf pruning roller,

sugarcane leaf pruning machine
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Machine installed with the small tractor.
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Figure 3 The model of sugarcane leaf pruning mechanism.
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Figure 8 Relationship between the tensile force of leaf and height of sugarcane.
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Figure 9 The model of Sugarcane Leaf

Pruning Mechanism.
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Figure 10 The primary sugarcane leaf

pruning mechanism.
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Figure 11 Changing rotation of the

Sugarcane Leaf Pruning Roller.
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Figure 12 Proximity sensor’'s set up at

the moving path of the DC motor.
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Figure 13 The primary Sugarcane Leaf

Pruning Machine installed with the small

tractor.
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Table 1 Efficiency testing for the primary sugarcane leaf pruning machine with Khon

Kaen 3 sugarcane cultivar

Linear Direction Stalk’s Seed bud’s
Forward speed
y Velocity of the Sugarcane damage damage

(km ') (ms™) Leaf Pruning Roller (%) (%)
1.39(low1) 0.3 downward 3.17 243
1.39(low1) 0.3 upward 3.02 2.07
1.39(low1) 04 downward 214 213
1.39(low1) 04 upward 2.07 1.95
1.39(low1) 0.5 downward 1.93 1.86
1.39(low1) 0.5 upward 1.57 1.78
2.09(low2) 03 downward 2.63 213
2.09(low2) 0.3 upward 2.24 1.98
2.09(low2) 04 downward 2.03 1.82
2.09(low2) 04 upward 1.85 1.77
2.09(low2) 05 downward 1.93 1.67
2.09(low2) 05 upward 1.45 1.38

Table 2 Efficiency testing performance, forward speed and fuel consumption of primary

sugarcane leaf pruning machine

Effective Theoretical

Forward Field fuel Time’s Time lost Total time’s
field field
speed efficiency consumption working for turning losing
(mpt SV e L) ) (s) (s)
m o rai s S s
(rai h™) (rai h™)
1.39(low1) 0.55 0.65 84.62 5.20 3,272.73 428.39 428.39
2.09(low2) 0.84 1.01 83.17 411 2,142.86 361.18 361.18
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Table 3 Efficacy of duty cycle, speed of the sugarcane leaf pruning roller and electric

power

Speed of the

Height’s range of Electric’s
Duty cycle Sugarcane Leaf

sugarcane Power
(%) Pruning Roller ;

(cm) (A h7)

(rpm)

0-50 80.56 680 38.6

50 - 90 75.56 680 35.6

90 - 180 77.78 700 37.8

Above 180 0 0 0

41 Telumsadvedseavludesduluy (MC) = 35,000 UM

42 @AIUEDNTIAN (D) AIUINUAIN

yarmn (S)

MIUUALTDNTIAT (D)
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e | An dnsaanide
sariuadelania (R)

44 fldEeaed (FC) Auianin

satluanlfianeasii (FC)

(MC-S)/year U
10% °IIE]\‘]3’]ﬂ’]Lﬂ%‘Iﬂ\‘1

10 x 35,000
100

3,500 v
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5

6,300 UMA

I((MC+S)/2 UM
10%  #ioll
0.1 x (35,000+3,500)/2 L N/1J

1925  uwAl
D+R U
6,300 + 1,925
8225 UM/
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0.84 x 411 x 8 x 100 x 29.85
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