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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.

Figure 2 General Sugarcane Leaf Pruning

Machine used in the present.
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Figure 3 The model of sugarcane leaf pruning mechanism.
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Figure 6 Steady — State response for the testing DC motor model with

Proportional Integral (Pl) controller

Figure 7 Steady — State response for the testing DC motor compare with reference Signal
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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) 0.3 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
(mpty SRV 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 3272.73 428.39 428.39
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 Telumsadeedseavludesduluy (MC) = 35,000 UM

42 @AUEDNTIAN (D) AIUINUAIN

yarmn (S)

MIUUALTDNTIAT (D)

43 adulania (R) Mulaan
o | An dnsaanide
sariuadealania (R)

44 fldEeaedl (FC) Auiaain

satiuanlfianeasii (FC)

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

10 x 35,000
100

3,500 v

(35.000 — 3.500)
5

6,300 UMA

I((MC+S)/2 UM
10%  soll
0.1 x (35,000+3,500)/2 UN/J

1925  uwmAl
D+R U
6,300 + 1,925
8225 UM/

45 A NLTINIUNTNG 1 AU §IMSUNITTULNINRRINNIATaYR W USRS U9l

Faualude 500 v/Au Bavnanlunsasluseedsenn 100 JuA
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0.84 x 411 x 8 x 100 x 29.85
82,443.31 YN/

1.2% PAIINANTD / TlaeN1THIW/AU

(0.012 x 35,000) /8  VIN/U
52,5 x 100

5250 uUAl

= 5250 + 82,443.31

87,693.31 U/l
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VC/ 8031n193919u/A)
8 x 0.84 x 100

672 1Al
137,693.31/672
20490 vw/ls

91



v

411 uldved Ysznauspardnanludesiadadosriiugfinissacly de 250

p /15 YU 8 BN/AU USEANENIWNITYINNIUDBILASENINTRSY 0.84 19/BN. BNRTUNITRNY

[
o A

Tudaatszunnu 100 TwA sotiuse @il

412 wamlssadiunslHiaiasding

1%

413 m@mumu&fm‘%’nnﬂ‘ﬁ%l,ﬂ%ao

9 9

414 s::ﬂ::nmﬁunummmﬂﬁm%m

250 x 0.84 x 8 x 100
= 168,000 U/

= wlEwed - Arlsenesu
= 168,000 - 145,918.31
= 22,081.68 YN/l

= FC/(SP, - VG)
= 8225/ (250 - 204.90)
- 18237 5

= MC/P
= 35,000/22,081.688
= 158

@ a

PNWANMFAATZENAIETAERsNUI n3sasludoadunuuiaadunuil 182.37 15

9 9 9

wazfszazmdugu 1.58 U dunsasnsdnedssasludessiuwuulyldemasldwailanauunu

Tudfias

#3UNaN1INARDY
w3pva U suluusINnsnasly
onlaiolunsdarsludoniiioviniug uas
swludassdmsudondnlssenu Wieviinig
snsludesiufuouutu 3 angy 6 Wou iy
foumn 2 favwgawds 205 s fszAninm

Tun199t9usiedl

92

1. nadlaneludeniiaviug 14

< 6 < a
AMULSWNINADS 2.09 NN/BN. ANLTDY
\Wupasnswadouilunuifzeegnily 0.5
1./3U ﬁﬂmamwagummgnﬁiwguﬁﬁu
adudeuRaveiloeiign (1.45%) ades
\WWeneipeiign (1.38%) Nusc@ndainnis

9UgIgn 0.84 l3/aw. lapdivni1ngy

MINIIBININWAT ﬂﬁ 34 Qﬂﬂﬁ 1 ANAN - WBIBU 2559



0-180 u. 14 duty cycle §9an 80.56%
FBUMIMNUIBIENALY 680 FBUANT T2
AINGININNTY 180 4. Fululd duty cycle
0% vilRldfimavyuzesgnily sy
dugaveans1d wisaulniingnildiade
37.67 wantl/aw. wardsnsnsldhiudge
g 411 a/l3 Sepdanuazoinio

(4

WO T LS UEN A RYTNUS

9

2. 1ATavRvlUdauduLyUTT1An
35,000 U A NEWlUdsg8ASasEg Y
Mmlufa 250 vw/l5 vieu 8 au/Tu sty

INHAIATIZANNLATHAIEASIATE9E 9L

% =

Soufiuuuuiiyadunuil 182.37 15 uasilszay

1Y)
naAuu 1.58 I

wInvasludesdunuy Huiedag
sludssiianansnmuauanuiiiseulunis
vyupasgnituldnaildsesnts awsn
W i#avludesioanainudeniuaasnidas
wazanden Sofuinglszaednandmiunms

Y o

AdauviRuslE Laranr1dIaLIsIuluns

9

(%
¥ [V

inSne AILULATDY ﬁ”l\‘]I‘]J POUAULLUAINIID

o

witlyndesussauaulunisdndosrinmug
NBAINT FUTENBUNNT uaLIBUYBITEN
Nediod FNtTnUIAsaIR e lUSauduLUL

T TEanaluls

NHISDIDY
ﬂiﬂ\ﬁ“lﬂﬂ'ﬁ LNER]. 2555. LLu'J“VI'Nﬂ'ﬁLLﬁﬁQJﬁ']

mawnluden. wna1ameunIgueIon

Wols naudrImainenT 14(2) : 27-33.

e Tam‘u‘tqa qUs1T UWIATAIUIYNA TTE

o oy

FuanaUniol ANIID Q\iﬁ\!“ﬂl’) NJARN

1 ¥

AULEN U1afing NaYULAY Wasaly

9

ANSYANnG. 2554. Anan Wiy

a

LW’Wt‘]J@ﬂLLatﬂﬁiiﬁLﬂ%adtﬁULﬁﬂ’Jﬁﬂﬂ
Tudsznalne. ao10uideinyas
mINTIN NINIDINITINEAT. 10(5) :
9-14.

a

Wty nUaniwaud, 2533. wamiand

LASPYINTNA. ®IUNANAN WEnA
[~ 6 a [ L%
Bumaimsia. ngemwe. 362 wil.

a

AUTITHUREWAIUINITINBATANTTUYS
NINIABINILNBAT. 2549. 91U
LA3DITNINANITLNBATTEINTN I
nsinsasuiduninisiwnludes.

Lanmimﬂuwiguﬂ’?w T2l5 nu3z

n7ineaT 3(2) : 4-8.

LA3RIFNINANISNEATTRINTNIBINT
wnsasuitlymnsienludey. waais
IWpunIgudIveiisls nanininig
MR 4(7) : 12-15.
FINIIUANENTINNITEDBLAZLIANaNI .
2554. wansznuvavdoslulnidsa
qmmﬁnﬁué’aﬂLLa:ﬁ"mmlwﬂ.
11TAVTFIUNIIUAUENTINNITDDE

uasmanae 15(1): 47-50.

Thai Agricultural Research Journal Vol. 34 No. 1 January - April 2016 93



94

a

il nasudian. 2550. FAInTINNIT

AIUANEATUNE. FInANd &5,

N3amMwL 375 v,

&
a

BII0ANE YESTIN, BUWA AF, UIAT TITHA,

3

o

% [ 4

N3 dunzgAus

°2)

WRSETN §NNNE.

2550. nrsuntyninisiw1ludae

naunisiiuiAealagnisavludae.

v 145-151. [y: 91897 WanN15IY

Yazdnd 2550, guitdeiinlsawsons3

a011TuATENBS NINABINITLNHAT

qWITULS.

MINITIBININWAT ﬂﬁ 34 Qﬂﬂ‘ﬁ 1 ANTAN - WBIBU 2559





