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ABSTRACT

The automotive parts manufacturing business has continuously increased market
competition. The production costs are always discussed when negotiating prices. (The
price of the product is often considered taken into account in always negotiating with
customers) Therefore, manufacturers focus on continuously reducing production costs.
To maintain reasonable profits in this research, a method to reduce costs by creating an
automation system to replace manual labor in the wheel packaging workstation is
presented. Because human labor is one of the main costs in the cost of producing goods.
This research was carried out in a wheel assembly plant in the TFD Industrial Estate,
Chachoengsao Province and after the implementation an automation system for wheel
arranging. The company can reduce production costs by reducing the number of
employees in the workstation packing for 3 people and can reduce production costs by

522,000 baht per year and increase productivity by 127.84% as well.
Keywords— Production process improvement, Productivity increase, Automation system,

Headcount reduction, Ergonomics solving problem
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3) M3geUldEaNAITVUES (Transportation)

nsiAansgadeiiinannisuuds dsldldviliiAnyarufindmiuiag ene
desnann szegmslunisvuds msvudredudaniis iy menuuitlddlunsoudedud
vidonsnafs Tassadeaandiivauiilifviogunsaiildlildnunn dealifuyuililunis
Y Wy ussnu Wowds 1udu gapdenailunsudn erdwmaliiaaudsmetutaguind
FlunsvudeitlivnzanazanusziasgivlunisudsonayiliAngdfmgld 1udu a1
Hymiinanuddusansastledgldlaensinwidundunsuudaiioanszaenidly
Mswudsvedinsnaukuszeyneia sudeduduflofiaududu nmsdanisurunsvudei
UszAnsanwniouduinsunuislassadsanuidafvaudmiogunsallildnmnim susy
wiinailiszuudanistuauiia
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5) AYUELEBANNTLUIUNIINER (Processing)
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6) ANUGYLEEANN1TTEABY (Delay)
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Limngangdsiuilunsdafuuashinvondelaslidndu ianistsnvazudmie
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1 @ aa o o = < M Y0 o 1 ¥ £ a
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2.2.3 nsaA1ans (Ergonomics) [14]
1) aAnudunnvesnisedans
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anaudvnshigninAsududdey Tiun Ergonomics Research Society Tud
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DU South East Asian Ergonomics Society
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4) N15ATIVFIUAIUININYINTTUANENT

TumsutRele o fauvuiavesedesiiogunsnl edesdnsazdaummnza
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2.3 aunsalinedtasiuiAiadnsanluda

2.3.1 wasluamas (Servo Motor) [15]

\Dunewnesfidnisaununisindouiivessiu (State) lid1anfuszes anusa yu
msvgu Tael¥n1sauquuuudeundy (Feedback Control) Wugunsalfianunsnmiuny
\wiaadnana udesruunsvineutug Wiulumuaudonis wu muguanauda (Speed),
AIUANKSIUA (Torque), AIUANLTIAIULS (Position), szoymslunsindoud (13u) (Position
Control) vasssamesldfameiiluliausomunuludnvmuzanudesiuld Tnelfuadns

AIUAINABINTTLAIULIUEES

nsihuvesweihnawesviailszaaneiunsvinuvesdsdasdanomas 3 wa
nanpadeiinismunulireulnsawesitenszualniindlugweaadiamnes wnumdnves
winasaznateiduniinanlviuasnyuied sufisieamsaiuusduniuanud dausendn
2 a o - < L@ st @
ANU5ITLATIE (Synchronous Speed) 13eANNSIaUNKIWANLULAEITOA SN o TT U TY
WENATITVLUATOUTINY

Mndnwaizlassadaveddsnesuazndnnsvhauiimiieutuddasiauomesdadu
vaweiuuued uildiludssan Brushless) Lifigneuiinmned Suiliuemosudaiilveseon
usanaeiueanly Wy Senviudniiin Permanent Magnet Synchronous Motor (PMSM) &4
mnedddasdauewesfliufinusienu theiBeninedwesluewmes (AC Servo motor) Wsatig
AiZundu 9 &8 9 91 AC Brushless %3e Brushless Motor \Jugu
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Ui 2.5 wosTwewmes [15)

2.3.2 Wsunsudaasdnaealnsataas (Programmable logic Control : PLC) [16]

lUsunsuiidaandnmoalnsatass (Programmable logic Control : PLC) 1¥u
gUNIAIAIUANNITVINNIUYDAATBIINTNTBNTEUIUNITINAUAS 9 Inenieludl Microprocessor
[d Y o Ao w a PN (3 A ! [ Y v A
Juuanesdinsfdfy PLC seldiundudunauasiandnaiianunsasseeniuldanulaviug

PLC WuguUnsniviinledn - awm (Solid State) Mvharuuuuasdn (Logic Functions)
A3PENLUUNMINEUYEY PLC agadnefuvdnmsvhauvesneuiames snnvdnnisiiuguud
PLC %ﬂisﬂaué’wqﬂﬂizﬁﬁL?Ema"] Solid-State Digital Logic Elements 17t 8lsveuuas
dadulauuvuasin PLC IddmiumuaunszuumTuveaissinsuazgunsallulssauy
9NANNNTIY

5l PLC dwdumunuiaiesdnsviegunsaing 4 Tulssnugramnssuazdide
Iguseuniinisldszuuressiad (Relay) Fesnduazdoaduaneliiviefidondn Hard- Wired
aztudlefmnusnfuiidesudsunssuiumsndn sediunsvianlml Afesduaelniil
Fadenauazidoailiategs willowdsuuild PLC udr madsunszuiumuanuiedasiv
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5UN 2.6 Wsunsuundaneineealnsaaes [16]

2.3.3 wuaswas (Photoelectric Sensor) [17]
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Photoelectric Sensor a¢a1AgNANNITALNDOUNSI DNITHNLAVDILAS A1NA2EI LU

L

A5u Tnenelulaseasnawesda Photoelectric Sensor agUsznaulusig 2 d1undn A nAds
Fymas Emitter uazn1ASUA Y8 Receiver € 9 A sd ey asiaaiiu azldgunsal
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Visible Light Tne Visible Light faztfunasiiisnanunsavesiuldmenian 1wy uasdung uasd
e uasdvn wasdtdulaeily uasdunseylé¥uauieuasanlungu Visible Light uagly
d2uvea Non Visible Light azidusasiisilianunsovesdiuldsenivan dldun wasdursisa
Fadunasdanfldlunsudndlnldidueesunian isuasiigndsesnunainda LED vaq
Emitter gnasraludaia Receiver Ingnneluusznausieda Photo Diode n3odndenils Ao
Photo Transistor dwimthillunisiuuasuazivdsundanuuasild3ulndundanuluih egn
daludrsasilawmesanud PLL wie (Phase Lock Loop) seantuasifunsnsesameaud
Timsafuuasiidaduddanvindy Tneasdndauisu q Alifedosonly iedingrie
Fummiderin sl ldananso Sudyanauadld %ﬁﬁﬂﬁﬂwmwwma]%mmsa%’uglﬁ’jwﬁ
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U 2.7 Wwuweduas [17]

2.3.4 nszuanad (Air Cylinder) [18]

whmthiasundsnuandalidundsnunadnuaglunisindeuiidiuannidu
nMsindeuiinuuidunss Tuasunoufignguataziiiniunuwlunugeavnssuddlinalanisna
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Fusnsiarnld dwmiuiuguenavivheausuaasemanyuiiilasiden Aindsratemuguagii
FensaaiBantugy



22

gﬂﬁ 2.8 n3zuanay [18]
2.3.5 gunsalifiuussiuay (Air Booster) [19]

I ¢ v o o a A o 1Y 1Y 1 [

Dugunsaldlddmiu uniosnwiusesduay a1usgnsnadiuyssuin 1:2 ¥eu
SnludA Astlotouauld 1ATOIALLTUNINITABE ) LNNLTIAUATUIATIAIUTIUT EIULTIAUN
ponasaUsuanlilulzuAnISlgY

sUTl 2.9 gunsalliiauseuay [19]
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2.3.6 wulasiunaslisae (Light Curtain Sensor) [20]

Wl sULals ATz noUMIAIES (Emitter) LLayéh%’U (Receiver) fladsduas
SursnIanatsanas lnsunAaz miﬂmmmaamwmmaia‘u g Wumaumw AadaEgn
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nssunINAINuasineseULardm IsUNIU (Crosstalk) 9nnwuesiunasisfodidu 9 loe
LED ludds azana Pulse Tudms1msil (Frequency Modulated) uwag LED wiagfaagasng
Pulse Sosdrruiuitelsmdwnilsanunsoduadissuamssiisidostuturiniu e
SuasiavmngnamadeusdiuadusulmisnseuuashiuiluFes «

5UN 2.10 wuwesiuuasiisie [20]
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F. J. G. Silva, G. Swertvaegher, R. D. S. G. Campilho, L. P. Ferreira, J. C. Sa (2564) [9]
§@nw ety Robotized solution for handling complex automotive parts in inspection

and packing (wgturiuguidmsunsianistudiugueuandudoulunisnsiaasulazussy)

Peter Burggraf, Johannes Wagner, Matthias Dannapfel, Sarah Fluchs, Katharina
Muller, Benjamin Koke (2562) [23] la@nwiAgaiu Automation decisions in flow-line
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3.2 deyaiUasiuvaslom
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Operation time x Output .
———x 100 = Ratio % (3.1)
Headcount x Working time

Productivity =

dwivanugdnsdnlulagiuvemannimae

L 15 X 450
Productivity = mX 100 = 100.45 %
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118 9AUTI SN 14 14 14 14 14 14 14 14 14 14 14 14
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