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Experiment 1 Design and Development for the Mechanism of Pruning

and Gathering Sugarcane Leaves
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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. Besides, it improves air ventilation and increases stems exposure to sunlight which
enhances stem enlargement. The weight of sugarcane is increased by this process and the
percentage of sugar is increased about 15 — 20% also. The sugarcane leaf pruning machine is
used to remove the sugarcane leaves for harvesting the sugarcane to factory in the present. It
has a rotation of the sugarcane leaf pruning roller about 800 - 900 rpm, a clockwise direction of
the sugarcane leaf pruning roller and 2.09 km h" for the forward speed (Low 2). However it

can’t to remove sugarcane leaves for planting because the seed bud is damaged about 60 -



70%. Reduction of a rotation for the sugarcane leaf pruning roller be 680 rpm, counter
clockwise direction of the sugarcane leaf pruning roller, PTO Low2 for the transmission and 2.09
km h" for the forward speed are found the least damage of seed bud be 9.75%, 1.37 rai per
hour for the performance and 60 baht per hour for the fuel consumption but the height of
sugarcane from 90 cm up to uncleanness because the tension of sugarcane leaf increases along
the height and the sugarcane leaf pruning roller can’t the movement and fixed rotation. This
research 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 sends the PWM (pulse width modulation) signal
which be duty for changing the automatic rotation of the sugarcane leaf pruning roller. The
frequency of the PWM signal is used be 1 kHz and 1 ms for pulse period which are enough to
make the smooth signal for output speed. The results of testing for the relationship between
the duty which adjusts the speed of sugarcane leaf pruning roller and the height of sugarcane
which has different for the tensile force of sugarcane leaf. It’s tested with the Khon Kaen 3
sugarcane variety 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. It’s found the height of sugarcane from 0 — 50 cm
which is used 80.56% for the duty cycle and 680 rpm for the sugarcane leaf pruning roller, the
height of sugarcane from 50 — 90 cm which is used 75.56% for the duty cycle and 680 rpm for
the sugarcane leaf pruning roller, the height of sugarcane from 90 — 180 cm which is used
77.78% for the duty cycle and 700 rpm for the sugarcane leaf pruning roller, the height of
sugarcane more than 180 cm which is used 0% for the duty cycle that it hasn’t a rotation of the
sugarcane leaf pruning roller because it’s the fresh leaves for growing. The forward speed of
tractor is 2.09 km hfl, 0.5 m s for a linear velocity of the sugarcane leaf pruning roller and a
counter clockwise direction of the sugarcane leaf pruning roller are found the least damage of
seed bud be 1.38%, 0.86 rai per hour for the performance, 37.33 ampere per hour for an

average of the power electric and 3.91 liter per rai for the minimum fuel consumption.

Keywords: Sugarcane; Sugarcane leaves; The pruning of sugarcane leaves
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Experiment 2 Design and Development for the Control box of the

Mechanism of Pruning and Gathering Sugarcane Leaves
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w(s) = mvl (s) (3)
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gﬂﬁ 13 Steady - State response for the testing DC motor model compare with the

reference signal.
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gﬂﬁ 14 Block Diagram for Pl controller with DC motor model

gﬂﬁ 15 Steady - State response for the testing DC motor model with PI controller.
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E‘U‘ﬁl 16 Steady - State response for the testing DC motor compare with

reference

signal

gﬂﬁ 17 Proximity sensor is set up at the moving path of the DC motor.
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