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Cutting Machine Controlled by a Microcontroller
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ABSTRACT

The objective of this research was to design and develop an automatic banana chewy cutting
machine controlled by a microcontroller to increase production efficiency, reduce manual labor, and
standardize the product size. The prototype was designed to cut the product both longitudinally and
transversely in a single process using two sets of cutting blades. A microcontroller controls the operation
of all motors and sensors, enabling the product tray to move and rotate automatically to change cutting
directions. The performance test results revealed that the automatic machine could produce 136 pieces
per tray with a cycle time of 54 seconds. This corresponds to a production rate of 8,976 pieces per hour
(66 ke/hr.) or 528 kg per day, representing a 121.25% increase in efficiency compared to manual labor. The
cut pieces were consistent in size, with dimensions of 1.5 cm in width, 3 cm in length, and 1 cm in height.
Energy efficiency analysis over one hour with a total accumulated energy consumption of 0.4901 kWh. The
average electricity cost was calculated at 1.93 THB per hour. The Specific Energy Consumption (SEC) was
determined to be 0.0074 kWh/kg, equivalent to 0.0267 MJ/kg, which is considered very low for small-scale
food processing machinery. The analysis concluded that the microcontroller-based control system enables
continuous and highly precise operation. It minimizes dimensional errors and reduces direct contact
between operators and the product, thereby enhancing the quality and safety of the production process.
Consequently, the developed automatic banana chewy cutting machine demonstrates significant potential
for application in small-scale food processing industries and community enterprises to improve production
efficiency and product standards.
Keywords: Automatic Banana Chewy Cutting Machine, Microcontroller, Banana Chewy, Specific Energy
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Power Consumption Profile with Average Load (1 Hour)
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JUN 7 nemuananginssun1sdmasingdia (Power Profile) masnszesiian 1 9alus wansanuduiussening

o w

Adslinildase (duiiv) wavanademdsiiihumginau (dulse)

nanTieTgitoyaiBsiataraindin wuin in3esdisnsmslifdslniiedesiuegi 490.13 Yad fen
Wiy 0.4901 Alatad-dalus (Kwh) faussauznisnanwihiu 66 Alansusedalus annsaruimdinuauUdes
WU UNE (Specific Energy Consumption: SEC) lévinfu 0.0074 Alatnd-drlusiedlansu (KWh/ke) nie
Wisuiin 0.0267 winzgasedlaniu (Mi/ke) tnsfuauduyundssnliilunsdndunuvesnieinndioniy
Tngdadesdnanliiussnntuinendeialufl 3.94 videniae (kWh) uagRiansananusunamdsnulngii
inFedltaTanaonnszurunisndn 1 92l (0.4901 kWh) ansnsaAndunundssuseian (Energy Cost per Time)
dlewn3esdnsinau sdalddesundsnuade Tty 1.93 vnsedalu

ANUANAIAIUALYUNAIY Inednedegnsaliihussinntuinende (3.94 uinsieniae) wuiesesdn

' '
< o =

nérenudaldiendsnuadodios 1.93 vindedaluaviniy FauavilBusuldineiestnsfifmunduiaoiu
Usgniiandsnugeninedesinsudszlensrhluluviemanaiidvunaidansuaslndideiu
AnuNTInTsiUsE NS nndsuse i aenanan (Specific Enerey Consumption: SEC) iiafieuiu
M ”&mswﬁmqaqmmLﬂ%‘laaﬁmmmﬁmﬂﬁwmﬂﬁ 8,976 Yuseilis vieAmdutvting I 66 Alandusetalua
WUIrAANEUUEsINEsus g (SEC) SAnwinfu 0.0074 Alatnd-daluaseilandy (kWh/ke) wiaifiuuii
0.0267 winggasenlaniu (MJ/kg) Gﬁagaﬁaﬂzﬂ'nsﬁﬁlﬁudﬂ sthszuumuRusaluiRnUssgndldlsifie ustania
fdanandnliigandn 8,900 Fusedalu wigiansamuuiuyundsnulveglussdufidann Ussuios 2 vinde
#lug) Faduiadedrnlumsandununsuansuasiisdannuannsalunisudstulsifugusznoumsiamaa
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6. ayUNan13IY

\wesiandasmuiiiaunduilasadmdnusznouseyaluiiade 2 g eldannsadandienauldi
wurskaruununslun sdinufissaduier ssuutuindeunaguyuniandisniugnalunuiae
lulasreulnsaiass lnedmualusunsuliniuaudrdunisinuvesenesuazimugesang q sgraduszuu leun
sawasdugalufin wanesideunia uawmesuyunin wazddnaindeuausuniinisians 5 90 n1soanuuuld
NANMIAWIUMEIMNITTU Tl NMIMUINERTIMATEU AusIduduvesamenu Lavussinveweines lngld
Snsma 2:1 AnuSATLduTeEaIENIY 6.75 WAsHeIuNT wssdnfinauewes 5 Taduuns wazusednfideniu
10 Thdumns Faaenndesiunmhauvesaissdnsvunadniidesnisusedngsluanuii ielvnsdmduly
seraiilewarUasnde enaaaunsiandieniuawinuE 24 x 25 x 1 wufiuns nuinededdiaade 54
Juniistenisia 1 o WWsuutundienau 136 Ju twvdnsa 1 Alandu mnvhausewdies 1 Salusennsondals
66 01a AnLdu 8,976 Tu 1S 66 Mansudetalus wazidlewSouflouuussnuauiidnldifios 4,057 Fudedalus
(29.83 Alansw) W‘U’iwLﬂ%qﬁuquﬁﬂsz?{w%qumfhm'ﬂsﬁmmuﬂuﬁa%’aaas 121.25 TudiureawanIsiATIzn
UsrAnsnmndsnuannistuiindeyanisldauats (Data Logging) naen 1 Falug nuSunamdsnulnihily
avananfies 0.4901 Alatad-dlus (wh) Aaidudunualddglnihiadeyszana 1.93 vmsedalug ($198s8mm
3.94 ymsamie) Wethind i dumenududemdsnusimne (Specific Energy Consumption: SEC) Wu31
fieinfiu 0.0074 Alatnd-Falussedlansy (kWh/ke) wiewiiauiin 0.0267 wnzgadenlansu (MJ/ke) Faduav
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