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Abstracts

The slider — crank mechanism for the sugarcane leaf pruning roller consists of DC
motor [900 w] to drive pruning roller and microcontroller to control rotation. This
mechanism is tested with the Khon Kaen 3 sugarcane variety [6 months old and 205 cm
stem height] to optimize duty cycle. The results indicated 80.56 % duty cycle and 680
rom rotation at 0 — 50 cm height, 75.56% duty cycle and 680 rpm rotation at 50 — 90 cm
height and 77.78% duty cycle and 700 rpm rotation at 90 — 180 cm height. Furthermore,
the slider-crack mechanism is installed with tractor to estimate efficiency work. At 2.09
km/h tractor speed and 0.5 m/s a linear velocity in the counter-clockwise direction of
pruning roller showed that the capacity, energy consumption and seed bud damage
were 0.86 rai/h, 37.33 amp and 1.38%, respectively. The slider-crack mechanism is used

to develop leaf pruning roller machine in next project.
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DC motor il transfer function faaunisi 2

K
w(s) = Gy(s)Vi(s) = —=Vi(s) 2)

Ts+1
Tng
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(D(S) A AT output (rad s )
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2.67
w(s) = STle57 Vi(s) (3)

Tunsidguseunsvyulewmesaelidyy1as PWM (Pulse Width Modulation) 8nAuAyRd

s & ° = a & s & ¢ P
wames Inedin15vi9ukuU Duty cycle FeRnduilosidusives Full cycleazaunsaannisldy
wassulnihadle 25 wWesidud Wiewieuiudeyayia on - off (83w, 2550) vinsdiasdlag
ad9dyynad PWM luluUdnaomeatina1ansuas DC motor w3suiisuiudoye1ae198i

YJoudluTuTusunsy Matlab finanovaussssning 10

SUN 10 aggirunisnevauaailomgunuaa 11481999

] 2
¥

WNIBN1IAIUANLUY Pl (Proportional Integral) sievinlvidayay1ad out put gidnddeyeynauenads
Wngn lananauauasdyyinmuANRIn g 12 lnell Block diagram @Sy Pl controller

AUUUINaad DC motor AIAINA 11

RT Step
0001

Real-Time
Block
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gﬂﬁ 12 Steady - State response for the testing DC motor model with PI controller.
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MnmssrassmsmuasivualndiAsaiu lumseuauioinldould dygra Pwm Ald
Turuddedidenldmnud 1 KHz uazdl Pulse Period 1y 1 ms Safloameiingildemuniaseu
out put UBEU Weneaeufuvemesadsaldnaguil 13 Tnell settling time (T,) 0.533 ms,
peak time (Ty) 0.475 ms, rise time 0.225 ms, %overshoot 2.838% LLazﬁi’lﬁmwmmﬁamwm
f1 0.9 daumnﬂ%maumsmu%ﬁ proximity sensor Uuduensunislnedadudumyin

feedback ndulUfi Controller wial¥ Controller dedfryaynauaiuAl PWM aansi

JUN 14 N1SARAY Proximity sensor MMUASEegiiauduaIuadgnuan
MILNUNISNAABIUU full factorial Inenegaeun 3 JadudAa Aanuslunsiedsuives
& Y -1 -1 a v
SOUNINADS 2 S2eUAD lowl (1.39 km hr ) wag low2 (2.09 km hr ) AUSUTAAUYDINNT

i = a oA -1 -1 -1 a
mﬁauﬂuummmmgmﬁiv 33¢AUAR 0.3 ms ,04ms wag 0.5 ms LAZNANNAITNYUVDI
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y \ I3 Y -1 -1 \
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nsvyuYenAluiiy (@nndvsewiiu 680 rpm)3an  treatment  dowilANETeIn
dganeliussnudidalaazain  dwanuazeinannisasluanuving felaudessotazein
luwiipsrgeeenanaviauaenyiululdeifiannsasyivlaselulalunsaidesnisaiddy
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Hudosme 2 feumsvageuariamugauasiudosuasinda proximity sensors iilaifusiauan
fuislumadsuseugnily anmsinanugedosinun 6 91 Sesfinnuguads 205 m
GT']Lmu'qLLsﬂﬁamﬁa’;’mmﬂﬁuauqﬁum 50 cm SuWsi 2 90 cm uazsuvsi 3 180 cm
puddulasddmnnamussiddulugud 3 anduneassufuseuntsvuvesgnAluli
wigaululsay9nNganUdn ¥39A31uge 0-90 cm 19 680 rpm, 90-180 cm 14 700 rpm
wazALgaLe 180 cm ululinganyumsnduluder Sesounauiinaassiuiarais
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AN57971 1 Results of testing for the primary Sugarcane Leaf Removal Machine with Khon

Kaen 3 Sugarcane variety.

Forward Linear Direction Stalk’s Seed bud’s
speed Velocity of Removal damage damage
(krn hr') (ms’) sugarcane leaf | (%) (%)
Roller
1.39(low1) 0.3 clockwise 3.17 2.43
1.39(low1) 0.3 Counter 3.02 2.07
clockwise
1.39(low1) 0.4 clockwise 2.14 2.13
1.39(low1) 0.4 Counter 2.07 1.95
clockwise
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1.39(low1) 0.5 clockwise 1.93 1.86
1.39(low1) 0.5 Counter 1.57 1.78
clockwise
2.09(low2) 0.3 clockwise 2.63 2.13
2.09(low2) 0.3 Counter 2.24 1.98
clockwise
2.09(low2) 0.4 clockwise 2.03 1.82
2.09(low2) 0.4 Counter 1.85 1.77
clockwise
2.09(low2) 0.5 clockwise 1.93 1.67
2.09(low2) 0.5 Counter 1.45 1.38
clockwise

{ a ] ] { § v -1 a v

dlofiansanainenseit 1 wuindisldanudunsnmes 2.09 km hr (low2) Anududadunes

44' i a -1 a ¥ < a o v v
MR UNtuLLIAENAlY 0.5 m s FIANNISUYUYRINALUIUANWIRN  dnudes
= v 1% =~ v A 1o s -1
deometesfian 1.45% uavndeeidemeiiendian 1.38% udimnusiunsnmes 1.39 km hr

2 a v P P a a -1 a =
(low1) ANISITAFUYRINTAROUNTUWLIABPNALU 0.3 m s uariiAnanIsryuveIgnAly
auduing Seravazenuniign Jslunsidesviiuguuidniuluiundesey ludesudi

wanean wavlaudesdreniolnaunsaldviniugle

a =3 £ = o a O o 3 [ o
ﬂ']i‘l/l@ﬂ@‘Uﬂﬁlﬂﬂ'ﬁUﬁ@LL@SLﬂ‘UI‘UEJEJEJ LM@UWl‘UG]@IGNﬂUiﬂLL‘I/IiﬂLG]EJi“UU’]@Laﬂ LLaSUWVL"LJ‘Vl@ﬁEJ‘UIu
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@159 2 Results of testing performance, forward speed and Fuel’s Consumption.

JUN 18 nansuaaty mdselidemeuanduninduge

Forward speed Performance Fuel’'s
(km hr'h (rai hr'h) Consumption
(Lrai)
1.39(low1) 0.58 5.02
2.09(low2) 0.86 3.91

16
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9NN 2 WU INes 2.09 km hr (low2) SUsEAnBaimnsvinugean 0.86 13
sodilus waedidammisliidudomashan 391 Aeseels definsansaufumsed 1 az
afuayudoyanisldmmundunsniees 209 km hr' (low2) Arssadaduveansiadeuiily
wnAswegndly 05 m s’ uazfiamansvuvesgnalumudiuniing feilidwiudes uazm

v a v A
@@EJLaEJW']?JUE]?Jqu@I

A15N 3 Results of testing duty cycle, Removal sugarcane leaf Roller speed and Electric’s Power.

Height’s range of | Duty cycle Removal sugarcane | Electric’s
sugarcane (%) leaf Roller speed Power
(cm) (rpm) (A hr'h
0-50 80.56 680 38.6

50 - 90 75.56 680 35.6

90 — 180 77.78 700 38.8
Above 180 0 0 0

AN5197 3 wansbiiiufesounismyuuesgniilu fu duty cycle Frazdwasondsulniild Toe
fumiisil 50 cm asdugausniimimuaudsdygn PWM Wy duty Wewdsuseuu 680
rpm Uinaiduinaleuiy uasivinaludosun (nanun) shilmmuaudesds duty
oonly 8056% Litelilfiseuiidesnsusiailussislutioniian yhlsldndanulyiiannningas
Jumfio 38.6 A hr drutianugeiaud 50-180 cm USinaluasdesniilausy uifussidlugs
i1 duty cycle fidsndmuauseninasistiunuaugadielildsougninudisinun dw
Argaians 180 cm Juluduluden Ssdosileny 6 iwoudilildvasnanfufe Sdidosnish
Tueen fedusmuauagliddagmmunuoonin winulwihsudldieds 37.67 A hr' Gaeg
Tu rate current vewewesh 40A wazlififymdmsulamsavessownsnmasinnsalld 70
would  maandludesdmivdoadlsnutuagliauladosnnudemeremdos  uazddon
Foamaifissmuavendmiuusinuaudide  fahlunmsnaseuiniesfunuudmiunsdsn
dovlssnutuasdenldmanuuresgnilu 700 rpm yumudiundnn anudisounsnises
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Abstracts

The sugarcane fire is the important problem in Thailand. Office of the Cane and
Sugar Board (OCSB) reported that the sugarcane fire was increased every year. Annual
report 2014/15, Sugarcane fire was approximately 69.05 million tons or 65.38 % of the
total crop. The problem of sugarcane fire leads to invent the sugarcane-leaf harvester by
Agricultural engineering research institute. Its components are transmission pulley, cutter,
conveyor screw and roller chamber. The sugarcane-leaf harvester was hitched with
small tractor and required the distance of each sugarcane row more than 120 cm to
harvest sugarcane leaf. The results of test indicated that harvest capacity and fuel
consumption of machine were 1 rai/h and 1 Urai, respectively. Furthermore, the
dimensions, weight and cost of machine were 80(W)x150(L)x150(H) cm, 130kg and 35,000
baht, respectively.
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