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Abstract

This article presents a method for designing an automatic cassava-cutting machine with
a horizontal cross-section. To reduce the cutting time of cassava varieties, the problem of labor
shortages, and the cost of cassava production, Using an Arduino Mega 2560 microcontroller board
to control the operation of the Automatic Cassava-Cutting Machine, the human can change the
operating system into 2 systems: an automatic system and a manual system. Able to continuously
transport cassava trees through the conveyor system, no more than 20 trees at a time, and can
adjust the size and length of the cassava tree to a maximum of 100 centimeters. Efficiency testing
of the automatic cassava-cutting machine compared to cutting with a manual chop knife found
that the automatic cassava-cutting machine can increase the number of cuttings up to 1,631 logs
per hour, or a total of 2,965 logs per hour (plus-minus size no more than 0.5 cm). It can also reduce
the cost of cutting cassava varieties up to 0.018 baht per log from the original 0.033 baht per log,
which the automatic cassava-cutting machine costs at 0.015 baht per log. When analyzing the
break-even point of using the automatic cassava-cutting machine, it was found that the break-even
point was at the total cost of 60,197 baht from the fixed cost of 33,000 baht at the number of
cassava cultivars of 1,847,431 logs with a duration of 613 hours, or approximately 2-3 months (in

the case of using the automatic cassava-cutting machine, 8 hours per day).
Keywords: Automatic Cassava-Cutting Machine, Cassava, Microcontroller, Economic Crops
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18LA035 (Power Motor: Pyym (W) Tnsfnfinanuisaseuldauresueinasiies (Speed motor: Nuy,
(rpm) 8¢l 500 sEUABUT FsanansaduanlFanaunsT 3 WuRsafufuMsMILeTesIBImeie
dmFunsiadond Tu-aq veselusin (M2)
2) MIAIUMVUIAVBIVDTAMIUALNBLAET (Motor Driver)

NSAMUIUNIVUIAYDIVDTAAIUANLDLADT U0 Motor Driver dusunaLmosifiesveInis
viueBLe A udNdLs (M1) uaznsindeufivesyalusin (M2) Tnsutssenidu 2 seuunisyie
il

2.1) 52UU Automatic @13150U5UANISITEUNISIAGBUTIvEINBINES uaraTNNTn
Usuiasuiirmnanmsmyuresueisesle Iagld Motor Drive Module Ju Cytron MD10C fivunaussstuluiii

n3zuanse 24 12ad (Electric voltage: Vy, (V) ifanszwaluiin 10 weut (Electric current: 1, (A)) 34
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ANUTDAUINMIANIVUIARNANTEE LT T uvB LB aT bAANNVUIARAANISIVDINBLABS (Power

Motor: Py, (W)) saaunisdi 4

Iy = Fu (@)
VI\/I
2.2) 53UU Manual ldanansaududsunnuiiseunisindeuivesuanes wiawuise
Usufiemanmsvuvosmeinesle osnlddmiunisteniisssyuy (Maintenance) Tunsdifiinsdndes
Ao iy ﬁaﬁuaaasﬁiﬁ’ﬂumsmuqmﬁﬂmqmimwawama% Juiisarsasnau nanyusig
Relay $1uau 2 62 2w Relay 24 Taad 10 woud Fvanunsorwiasavuaiidanssualnildnuves
wowes Wanaunsi 4

Tuduvesawesilderususuludosiniou Wumsdeldnulaensafuunasing
Il (Switching Power Supply) aunaussnulniinszuanss 24 Taaa (Electric voltage source: Vs (V)
yurafinanszualnia 20 weud (Electric current source: Is (A)) Taedl Selector switch 2 position T4
dmiumuay Wa-Un Meviauveseines deamnsadnumeavuafidanssualiinvesumasdine

i Inanwasiuveauninansehalninldauremanasnaiun 913U 3 @7 F9aun1sn 5
ls =l + vz +lvz (5)
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a

N1399NLUUNATAUANNITIUTB AT adnviouRudTud s ndsSaluli® Suluiiagdos
Ailaaitsidunmsldrmuuuulassaianisihnuanamd 6 wasdnvuslassaisweansesiaviouiug
fudendssaluiAfioonuuulinnamil 1 8 5 Wsiiudty Seanunsoudsoonldidu 2 do dil

1) 2993muANIEUU (Control System Circuit)

N179BNLUUVNITAIUANTSUUY A1UNTOUENAIUA NS NWAENIDTZUUNITVINNIUY VLG?{L{]‘H 2

al
ee
c
c
“E
She

1.1) 2933mUANTEUU Automatic (Automatic Control System Circuit)

Tuszuuil eenuuursasiiinnsauaunisiuuuusalutidisvesn Arduino
Mega 2560 FailusfanandluntsUssananaesszuy dstu manuauuawoslusumisieg anuso
vausmuszuuiineanly Sudutesfeaiinisldeu Motor Driver (DIM1 wag DIrM2) duunauALNIS
vyuveBIAe M IuAELs (M1) wagnsiadouiivesyaluda (M2) auddu Tnedl Rotary Encoder
Position Sensor (REPS) sihwithildusinszeznsiadouiives M1 dmunstleundu (feedback) Aiils
Tuszaranaluvesa Arduino liteduiumiszeznisdadusiug uazdl Photoelectric Sensor (PS) 14
dwunsradunisileguesduiuguuaeniy nvadfafigunsaiuvasussiuliifiinszuanss (DC Converter)

a

90 24 1ad W 5 Taad wieiluunastnelaliifuuesa Arduino anunsavieuld lnedgunsalaunis
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M191U5ENI1998 VU Automatic (A) wag Manual (M) 728 Selector Switch 3 position (SW,o,) Wag

gunsalileaiulalnszualnlinlyasinluszuu Manual ¢ Relay Interlock Manual (RIM) fianmil 7

+20V,
1
1 1
hf_j Emergancy Stop 'l Automatic Control !
1 1
15 I |
SWs ’—V“x | 1 VIN !
Mo A [ | L |
s I !
l-pA\ b SW, o 1 5 1
MV y : +24V,, YIN Arduino VIN :
| DC Converter 2 |
h = 4 Mega REPS)
| 2010 5V, 3 |
\ GND 2560 GND |
| GND GND !
1 1
1 - 1
1 GND !
| 1
1 1
1
A : Al Al Al |
1 1
A | | | Rt | | DirtA1 I | DirtA2 | 1
[ , , !
E , A2 A2 A2 |
| 1
| 1
GND : — : |
Forward/Reverse Forward/Reverse ON/OFF Relay : Relay Motor Motor Photoelectric  Centrol Rotary :
Metor 1 (M1) Motor 2(M2)  Moter 3 (M3) InterLock: Interleck  Driver (M1) Driver (M2) Sensor for System Enceder :
gasanTua i ijmgmﬁuﬁm gelufin - Automatid Manual  F/Rand  F/Rand Material with Position |
1
System : System Speed Speed Detection Arduinc Sensor

o o . -
ANV 7 2993AIVANNITNINIUYBITEUU (Automatic Control System Circuit)

1.2) 1W9IMIUANIEUU Manual (Manual Control System Circuit)

Tuszuul senuuureasliiinisnIuauAITULLY Manual #28 Push Button
Switch (SW,-SW,) ém%’w%’uLﬂﬁauﬁﬁmamwgummmma%ma‘wméﬂLﬁm (M1) wazfirinianisindewud
vosyaludn (M2) sy Relay (R1-R4) esinsasauauitdsiiuuundumesuly uazluvasifioaty
ile Relay fhlaganiavieu Pilot Lamp (L1-L4) azviaundeadnaiu Inglilndides (Green: G) uans
@z Forward @awln@uns (Red: R) wansaa1uz Reverse Taglw Limit Switch (LM, wag LM,) ¥miingi
\u Sensor uaz Switch dmiunsiadunazngansiaunsindeuiivessludn (M2) Wedinsiadeud
Jugnuieasan Snitadsdl Selector Switch 2 position (SW,y,) d113u 1Wln-Ua msvhauvewawmesluge
(M3) TnefgUnsalnun1svinaIusenIngssuy Automatic (A) wag Manual (M) A28 Selector Switch 3
position (SW, o, kazgunsaidesiulyliinszualviinluariuluszuu Automatic A3 Relay Interlock

Automatic (RiA) §anni 8
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+24 Yy,

Emergency Stoj
Laa's j geney=top

|
SW, .. )—v-\ \
wmlo A Wz 'pa | VIN

¥

| 1
I ew +5 Vo
iy EVX i AOM 20V, VIN Arduing VIN

______________________________________ DC Converter z

: 1 PS 4 Mega REPS

i ] J ] ! 20t 5V, 3

- SW, SW; SW, ' GND 2560 GND

1 | GND GND

! 1

! 1

' iuﬂ._ iy LM, ! GhD

! 1

1

i A bom a1 A1

1 Al 1Ll Al K2 AL K13 Al X1L4 . :

' [r1 2 (k3] @ [Ra W | RiA | : |P.m-1 | |D\r|‘»-ﬂl| |Dirmz|

1 2 walimy el n vl wnli

' p2|  xzl@ A2l xo|m a2 xel@ Azl xzm = ' 2 = =

! 1

! 1

I GND t

: Forward/Reverse Forwarcl/Reverse ON/OFF Relay : Relay Motor Motor Photoelectric  Control Rotary

1

1 Motor 1 (M1) Motor 2 (M2)  Motor3 (M3)  Interlock : Interlock  Driver (M1) Driver (M2) Sensor for  System  Encoder

! - P . 1

! YAAYWILUA WAL ijmﬁas\mﬁurﬂm w’[wm Autornaticy Manual  F/Rand  F/Rand Material with Position
1

: Manual Control Svstem System : System Speed Speed Detection Arduino Sensor

_______________________________________

o o -
AN 8 1ITAIVANNIININIUYBITEUY (Manual Control System Circuit)

2) 1993mUANMATtNn (Power Control Circuit)

Tudnil iunseonuunisasauaumsaseiasliihdaelftuomesaeniudides
(M1) uazeineidmiumaadeuiivesslusin (M2) Taefiszuu Automatic ansnsamuAsNBLADS M1 uag
M2 IFsannaiEaseuTestemeuasian1enIsuyLveINeLnes d1uszuy Manual AnasaAuALweImes
M1 wag M2 ffiesfianisnisvuvesemesivindu fadu mseenuuuisesauauidsiid Tfamns
Fonsvuumsvhandleita 2 szuu waziimstestulilidiinma sl lnadounduludssuuitlsildiden s
finsldnunaas interlocking Usznausne Gsazannsnssnuuuiduisasmueuridalulin 1ddsamd o

AWl 9 sguiulein uewmesmenududss (M1) uazueimesdmiunisindouiivesyn
Tudin (M2) azgnilesfunisifnmdslnilvadoundulugednszuy (nsdfifimaidenldnuszuulasyuy
wila) drentdudadinlnihluaniuzun@dn (Normally Close: NC) a3 Relay (RiM way RiA) Tnedi
Relay (RiM) 9zvn 1suanasasileszuu Manual oen wiefinsidenldeulussuu Automatic waglumig
asafiudnu Relay (RIA) azvin1sUanisasileszuy Automatic oan wednisidenldeuluszuy Manual
ailszuuusailnih fldlunmsdeemdniihludmemesin 2 Hussuuussiliinsyuansouunn 24
Taadt fsnarnuvasdngliiiinszuanss (Switching Power Supply) saluasinesaaniaseugeildan

saufuludegraneursaludn (M3) 8naleg



28

v

a

N

7 Uil 1(unTAN 2566 — TN 2566)

NC

o

|Manual Power System||

=

R2

R3

Rd

o

NIaTIngmansuasinalulad 1ns.assugil Print ISSN: 2586-8101 Online ISSN: 2697-6447

DirM1

DirM2

4 12 12 4
P -

________ ' [
1
1

Forward/Reverse Relay/Contactor DC Motor Gear M1 1 Relay/Contactor
1

Relay circuit Interlack Circuit for Belt Conveyor | Interlock Circuit
I

for Motor M1, M2
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DC Motor Gear M2 1
1
for Cutting

far Motar M1, M2

: in Automatic System

Iotor Driver for speed
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=

WuglvidvuaaueImuniunllkareglutiawesinigeusuld 0.5 wuRwns Faldwiuafenovun

28 viousian136in 1 Asafviaede 34 Iundivsednidu 2,965 vieusedalus uazdidiuuieuiugiaien

v
U o Ao '

Lildvunavianue 24 vieufiviaade 34 JunfivseAnidu 2,541 vieusiadalus Snviadsfidnuiuriouiiugi

v

Juawdslarsgauasiuynaisiiinisde Inelsuiuedeiomn 15 viousenisdn 1 a3y saundudiuu
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eazdun finduaun 9 I
drusnddnludid
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2. IMNUAUNY (AL) 1 1
3. fuse (Umsetala) 43.75 43.75
4. Smnuvieuiuditlduunm +5 luAtns (iausadalig) 2,965 1,334
4. wisendlwihillddmiunisdn sedalaus Gasdalan) 154 -
5. Anlwiisedala (Unsledala) 0.62 -
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PLoad

= phase X lphase x COSO (6)
t2
Total Load
E = Z(Pym o0 XA )

t1

NUUIZATAAIWILMIATIETIEdmMSUNISARYiowiuSAodIWIY 1 vieu (Cm) LAInALIITus
YBILTINU (NMW) 1ansvinenusiodu (T) 9uauusaeu (Np) Aasuliihnlddmsunisdaviouiug

(€™ wazsnsnsldndsanuluin (Rate: luitlAnfiviieay ¢ uw) seaunisi 8 [14]

NMW x Np growt
cm = —x(tZ—tl) + x Rate (8)
T 0

’

(%

AU NTIATIEVIAANNU (Break Even Point: BEP) LileldanunTosinviounugiudusnasdnluda

q q

wiunsldfindurieuiugmeussnuay aunsaAumA iR UAve AT sinieuLgiy
dgnaadnludd (Fixed Expenses: FE) Wigufiua1seanldingsenisanvieuiiugusiasviouneinaeing
(Cmo-Mehe) yayansganldanedonsdaviouiugurayieumeiingu (Cm™™* """ Feaunasi 9

[14] waranunsoasieieanundunsnlafening 12

FE
BEP = ©)

Manual Human Auto Machine
Cm - -Cm -

v
¢ o o '

el Mmadnsgigaduuianan WunslieseiuSeuiisudunuuazaildingluduneunssuiunis
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v
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100,000 5 o findu
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80,000 wa¥aadinm
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50,000 dunuta¥asding 33,000 un
40,000 /
30,000
20,000 diunuiinang um
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v
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