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Abstract

This research aimed to develop the construction reporting system by information
technology and to investigate the effectiveness of the supervisor when using the developed
system. Mixed methods were employed qualitatively and quantitatively by interviews with
professionals, development tools and evaluated the effectiveness. This system was
implemented on mobile application in smartphone and connected data server passed
internet system. The research findings indicated that a developed system can work well and
4 aspects of the system effectiveness including time management of performance records,
Comfort and convenience Flexible when used in construction site, The completeness of the
topic of performance reporting and the completeness of the topic of performance reporting.

It is found that the effectiveness is excellent level in all aspects.

Keywords: Construction Reporting System, Information Technology, Smart phone
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Abstract

Mission for higher educational institutions. Having performed a survey with the
administrators of Yot Pho Thong Border Patrol Police 1 School in Uttaradit Province, it was
found that the school was located in Ban Khok District in Uttaradit Province, and provided
primary and elementary education for 60 students with 7 of teachers and administrators to
necessarily cover both educational stages. It was also reported that the school was facing
the problem of insufficient learning management and disclosed their primary intention to
develop the staff’s instructional skills with distance learning television (DLTV) and improve
the learning source with EDLTV to support the learning management at the school.
Accordingly, the university responded to the school as academic services with its aims to
develop the learning management by implementing the DLTV and EDLTV for the teachers,
and to provide the staff and students from the university to experience this opportunity of
actual learning by organzing academic services and activities for the local community under
the Royal Initiative of His Majesty the King Bhumibol Adulyadej. The first activity was the
instructional skills training with DLTV for teachers at Yot Pho Thong Border Patrol Police 1
School during 25-26 June 2017. The subsequent activity was the instructional skills training
with EDLTV for the teachers during 11-12 July 2017. The third activity was the installation of
DLTV/EDLTV learning source. To elaborate on this activity, a computer at the school was
updated as website server in order to enhance the instructional management for the
teachers, and bulletin boards were installed to make information about EDLTV available for
use. Furthermore, 90% of the teachers gained their knowledge from the DLTV/EDLTV training
activities, while the university students who were the training assistants in the activities
could integrate their knowledge from classroom and the direct experience on DLTV and

EDLTV learning management training activities. The evaluation after the activities was
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performed. That is, the overall satisfaction of the teachers was in a high level (means = 4.44)
When considered each aspect, it was found that the satisfaction for trainers was in a highest
level (means = 4.65) As for the knowledge utilization aspect, the satisfaction was also in a
highest level (means = 4.53) When asked about the administration of the activities and
procedures, it was revealed that the satisfaction was in a high level (means = 4.12)

Keywords: Development of Learning Management, DLTV, EDLTV
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Design and Development of Pineapple Fiber Separator for Increase

The Value of Agricultural Waste
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Abstract

Uttaradit Province, there are many farming of Hui-mon pineapple which it regarded as
the economy of the province. After harvesting pineapple, farmer will replanted in the old
planting crop. Then soil was prepared for pineapple planting by tractor, until the old plant
buried to the leaf degradation or burn. This is a cost of farmers, which affects to profit for
the remaining agricultural residues, after harvesting there had many crops. The researcher
had idea of increasing the value of agricultural materials by development machine for
separation fiber from the pineapple leaves. It was extracted the fiber from the pineapple
leaves. The machine was developed by used 3-HP power motor 220 volt to use the knife to

scrape the pineapple leaves. It rotated counterclockwise. The results showed that the
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machine had a capacity of 39.6 grams per hour, the quality of fresh pineapple fiber was
2.9% and the quality of dried pineapple fiber was 1.5%.
Keyword: Pineapple Fiber, Agricultural Waste, Capacity, Yield
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2) FMUIUASINYINNTNAFBUT 4 AT

v

Wn1TUsTIUY M&IN1SHEN (Capacity) hazdninanann (Yield)

2.4 MIFAATILANNAULATYFAENS
myaTiveyalufuasygmansiiasiilunisudauaznisiauinsesenledulysn

¢ Y =

Wiedlnseigadimu Faazdmadensindulaveanunins uazduseneumslumsasainaaiesing
3. HAN1539Y
3.1 nadauszansmmasasunenduleanludulzse
Tuns¥auszansnmieisseniduloainludulssainismageusiuau 4 nsmaass

TneyinnsInntnduledulysn wasyinnITINEATINANANRALALNIAINISNANAINITIN 2
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A15199 2 N1sTauseanSneIaanentduleantudulsse

Tu Wuleanlu ANAINIINER . L.
g . . LIATLEN INIINANANR (%)
AN | dudsin dudzin (g) (g /min)

— (min) ” ”

(9) n LAY an LA in b9
1 2,000 68.8 31.2 a5 1.53 0.69 3.44% 1.56%
2 2,000 59.3 35.64 55 1.08 0.65 2.97% 1.78%
3 2,000 56.7 25.72 40 1.42 0.64 2.84% 1.29%
4 2,000 45.8 24.16 37 1.24 0.65 2.29% 1.21%
LQ'SEJ 57.65 29.18 44.25 44.25 0.66 2.88% 1.46%

3.2 NM1TAATIINIAULATHFANENS
nshnseideyaluduasugmaniilosiuluniandauasnsinmuieiossnidule
dutzsn Faduloanludulzsnanusaueldiineg 260 vmsaeAlandu (Ineszeeulal, 2560) lnei
Swazideanismunil
3.2.1 dunuasiilumsaanieaenduloainludulzsn (Fixed Cost)

Aadran3es (P) 40,000 UM

91gn15lde (n) 5 U %38 60 \hou

aM5IMBNL8 | 15%

nonie () = Snmnenide x Gudu (P) x orgnsTdan (n)
= (15% x 40,000 x 5)
= 30,000 um
Rusw (FO) = s (P) + aenide ()
= 40,000 + 30,000
= 70,000 um
3.2.2 sumuiundsielssueniduleanluduyysn
msleghilemuuiusmsdndiloannludulzsn () neRniiussansnm

A98AAD 1 LAY Y1974 20 T4 wRaziuyinaIu 8 F1lud dnasniseasmaulaanntududese 1 Atansy

Y 9

'
1o

matalus (wIssneniduleannludulzsalduomasouin 3 Hp)
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ATLTINU = 300 UNRBIU
Al (mdwag 3 v) = [(3 Hp x 746 W x 8 Hr.)/1000] x 3
= 53.7 U8I97U

ANbtaeRuwls (VO) ALSI9U + A1l

= 300 + 53.7
= 353.7 UMAe iy
Fedulunisvhan 1 3u aunsandadulennlududzaeld 8 Alandy Rnfuyuiuuys 353.7
UIMAB T
3.2.3 MIAATINTELLLIAAUNY (Break Even Point)
(ﬁuﬂqumﬁ (FQ) = 70,000 UM

AUYURULUT (V) 44.21 vmsiefilaniy

seneduledulsse (R) 260 unaeilansy

%

ANUNY (QBEP)

LR} q

70,000/(260-44.21)

= 325 flansu

\nwmsnsazanssaaunuldileondadudulodutzsadiau 325 Alanfu lnedosinnisudn
wulodudesaliladiwiu 160 Alansusiorion
4. unaguuazanusnena

Tunseenuutuasimuaosusnlonnludulyse Sdunoulumsiluldau Tnedldauas
Fuuangluduussalisnunis daudnduintuedesing Wenuiiagludulzsagnynaumndeusle
Tinsnduiudu Welilddulennludulssamaeaiily mnmsindssansnmeadosenidul
nludulzsaanunsandnduleanlududesnanls 1.32 nsuseud uazndsduloanludulssn
wisil 0.66 n3useunil Inefldhsmandnfiderssoudisuiuiiinaludulssanudt Snswandnives
dulganlududzsnanla 2.88% waziisnsaunmveaduloaintudulssawnisls 1.46% a1nn1s
UL 4 Al

PnMsesnwuUkaraseseaendulennludulzsaiivdnnsieuddade Aldtely

mMsasuiENduliigs Avldarelunsdiiiunudi fnalnnsvihanuilddudeuldnudie danuuduse
vadlaseadne  uazmstigednwidie deaenndesiuanuideves gu tenving uaressaqd adeda
(2532) I¢oonuuuuaradianiosyalofhedmiuliludunsunistudelugnamnssudnienaile

1sla waswszays uazany (2504) USudsuedosyaledsie TOYODA LOOM WORKS Tansnsaviauy
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wazndmduloeenindaunmunniian wasnssdnd audng uazan (25044) lévhnisairaeiosans

dlenndradiedludududuseudnilunedui

5. lONE1991984

1sla lnswszqvis uazanie. (2544). M3UsUYsUASasYmledie TOYODA LOOM WORK
USeyanfinusimnssuenanstade, iningraemalulagsnvunasyys.

Inesgeoulail. (2560, 26 naaw). @ulevedwasusels. Iness. Audwidle 26 RaAY 2560,
370 http://www.thairath.co.th /content/467012

n39dnA audng wagame. (2544). 135, UszAndiniesanadulonndns. madad, u. 29.

g 1onving uazessondl adneda. (2532). inTavaledhe. Usyainusimnssuemansdadio,
AMZIANTINATENT UINEIRBLTBINY.

uFvuooulatl. (2560, 25 nanaw). Fulzsavnesiu. ufzy. Fufude 25 naau 2560,
370 https://www.matichon.co.th/news/413191

Aog3 aia. (2557). duvssaaeniu (udeedmegdmans. dududle 25 naiau 2560,

370 http://www.prdnakhonpathom.com/news/2650
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N159AN19N1590UUN390IUTENRER UNsNAas 311n
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UNANED

n33seilmihdaminisdanisdentisavesussviead unsnnes 911 Anudymsusunu

=

Tuﬂﬂiﬁauﬂwqaﬁﬁé’uﬂquﬁqa nsgeudunsdouiiloidy (Breakdown Maintenance) fiszozinanse
ewozlug uazn1steuiliszeziianfioniuiu JwihlfiAnnslddunudige n1s3deliinisnns
thgesnwminainnauiidusin (TPM) Tngldeenuuuimuilusunsuiiannsadafudoyauas ia
UseAn3n1m (Mean Time Between Failure : MTBF) Avianadelunisteuuas (Mean Time to
Repair : MTTR) ﬂ'ﬁ%awmnmﬁm%aﬁmtﬁmm@%’msﬁaq (Average Machine Downtime) Lagyin
nsiudayaniiiunisgeningdluuisn swdudefanssunisandunis TPM wuadufanssueusy
BeUfoRnsvesisnstisesinuminafiynauiidausan 12 fumeu fu 8 L@ mdn wan133TeNU
4111709An1390UU1T900USYMBAR unsnines A1l lagdunsiuaindeyanisiaTieing
AeunTITed1uIu 5 1ieu Lazndanisideszerinan 5 1ieu Inedd1szoznaadeseninems
Ao dndesveaaiosing (MTBF) tutudnfuiesas 21.66 Aiaadslunsgonueuiaiosding
(MTTR) fidanasAniludesas 41.15 uazariesazveanaiiniosinaifinmadndeanasdaiiu
Joway 41.15

fdnfey: Madansnisteniise Tsanuuszneusasudmsinens mswaulusunsuitedaiiudeya

N3YoUUI5
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Abstract

This research aims to solve the problem on maintenance management of
S.D. Tractor Company Limited on high maintenance cost due to breakdown maintenance
requiring long lead time of spare parts and fixing. This research applied Total Productive
Maintenance (TPM) by designing and developing a program that could store data and
calculate Mean Time Between Failure (MTBF), Mean Time to Repair (MTTR), and Average
machine downtime. Data on company’s maintenance were collected and TPM activities
were performed divided into workshops of 12 procedures and 8 pillars of Total Productive
Maintenance (TPM). The research revealed that these activities were able to manage
maintenance of S.D. Tractor Company Limited by investigating on data of analysis on results
obtained from 5 months before research conducting and results obtained from 5 months
after research conducting. It was found that MTBF was increased by 21.66% and MTTR was
decreased by 41.15% whereas MTBF was decreased by 41.15%.
Keywords: Maintenance management, Agricultural tractor factory, Program development for

maintenance data storage

1. UNUI

Uagdugsialunmagnaivinssunazn1an1susnisiinisudeduas  waggshakarmLuInisly

a wa

N15U3115 4 M TidUseangnmgega Lawn a1uuwseau (Man) duisudReu (Method) auian

A v a

w30 TngAU (Material) WazAuauyu (Money) (@S WieAIans, 2560) iioaUszasAnanlunis
andunullauniian Falin15AnAUNITENALIANITNITUILA) LU AunITAIuANNISanlagld

ninensnAuAannign (yady a1wiaul, 2560) lagn1sandunuwiazdiailafanisnauausInIy

<

Aoan1svedgnAbilauiniian wazUsznisdrfgynisnaniduiinsivawinden Juduiadelnid
lanmddbiaudiyvas i Issugeamnssuldiraziivwndnautsvwaing ladinisdaen

waluladeinag viansesdnsuazgunsalunldlunseuiunisnds ieliinanuaiunsalunsngs way

' '
a a [ [

nsldnuesesdnsliinUssdnsnmasan FsdnduegnBaniagriliaiasdnsneanisinuluvae

nsudatosiian 1nen1339uNun1sUnTesneAIeednIin Tnguszasdveanisunseinwiae vili
wanadnsidetasiign (eudnd aulwaia, 2557) liuauaiunsaiiazsnwaussauzaunonlunis

3

[

Tduven3IIdnsia Snwiuseansuaveansesdnsiialwarunsaldaulamuinuinnegdy lned
Aldeian siwdansinsssnyiiieliiinanudasaislunisldanuasenng wasnsiigeinm
399905 (Inea ARasssy, 2560) Wunanssuagrmieiiieidasiunisaiuanulunissnududiu

gunsalnneg YeanIesdnsiiaiuisaviulanunthnnsesdnsuulaeg1aiieie waiulung
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thyaafesdnsaznssshdedlardosinafamedates FaSenmathssdnudnuasiihmataednwm
n¥uAnmaiatos (Breakdown Maintenance) d33snstigssnwmiiinssrlasmanvmuasnisdndas
finnsdndotudiunglnduartennay naenunagounIsAuATedsaInnistigednysili
aensnanfemgazinasdenain anduldinistihssnvmdainmmdndesiu delmaans
gousdeAuyuuaziialuegiaun

[

a o a & o ! gj A A o a  a d‘ (% a ¢
YSYNLOER WNINLADT 31NA NafdtlaU 2515 GﬂLU‘L!ﬂ"\]ﬂ?‘JLﬂH?ﬂUﬂWiNamiﬂﬂumﬂlsﬁUﬂqi

%4

YUAMIINITINYAT LU TAUTIYNAGeIAN sousTvnuuUlensedn sausTANIanIsinung (Judy
f§nsnsuanTas 250 dusied Suenu1e52 33,500,000 Unael do1uiins sunoiiios Sauis
9NIARG NTUIMTRIANTILUUNMTNBUMINEBURILUNUN TnskUsTu 5 whun fio waunaaIn weun
WAMLazdoNTI3Y ununTALAUTAnAINES unundate waruaunnsRuyd Tnsyninedesusranuny
uazduiusiuludnunizueaisnay (Circle) wansiannd 1 lnefinaznssunisuimaidugudnanaile

AOUAUDIAINUADINITVDINUNNES LAZANUNITUSNITUEINITIMUNERANA UL TUNEN

9sMNSLIMINLEENLeAR
unaninag anin

( | | 1

o o PO o v - o
‘ HHUNNIIARA J I HHUNANTa J ( HAUNNITNY ﬂfﬁ J I Lmunfamﬁmaq J ‘ UNUNHAAUASIUTENLGN

AN 1 LAAINITUSTITINUYDIUSENLOER LNINLMBS 310A

n1sAnwdeymnisdendigelulssnuresuidniean unsnnes 31 Iaenwudl funtuns

[

$191uTNIUA 6,400 9157190405 bUBTUITI9U7 1 warlssaud 2 TAT999n1591UU 20 LATDY

flgunsalnsnanunnan 90 wiia n1snanlulsanundnTunuuievean wisnmes 3100 Wukuunis

'
[ a

dMdn Job  Scheduling) @ fmsnenisuanluinazaariauluiaunnds wagiunuseneudu
HARSIN g uANIIYUAImIINITINEAT AUN1sEweINgnAn tngldisniswuuiinauinneu (FIFO)
n1sAnwmulgmisunisgenvienlaiiussdniamm wu nmsnaurunisdeunisiiesnwseiy

FedUav sewiou warsnel lufinnsnaunuiueslvadentiss udu dawansdyvnlunisan 1
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[

M1319% 1 fegdymnisdeninzeasednslulssnuresuseniean unsnnes 3110

ANNTIVEHDY 518n15NAB9INIIVEBU segLIanlunN1ISNSIAEdaU
MIINTEAVULY 2 ASy/aUnn
LAIDINAY
ﬁgmﬂ%’ummﬁaiau 1 Asy/aUa
@ LY Zj [y &
AU IVDIRITU 1 ASY/dUAA
PUIY

[

n1939eiiadinsAnwideyanisnan Jeyanisdeuynge wazdeyanisuIvis wudi 159y

= =

4

Uszaudgmidiudunulunisdenvigeiigs uaznisdemndunisdenileids (Breakdown
Maintenance) fszeziiansonssezing waznsgeniliszezinaniennumn Sevilmannsldsuu
figs nsAnwdanzdanisnisdentigs lneldisnisdnnisnistrsednuiminainnauiidiusy
(Total Productive Maintenance : TPM) $aufumsimunlusunsuiitedniivdoyanisdentigaves
U3 Led i wnsnises 311a uazdausednSam (Mean Time between Failure : MTBF) 984013
IANTNSTRUUIFS
2. ATNUNIUITIUNTTY

ATNUNIUITTAUNTTUANTTONTNTS NTtgednwIninafiynaulidausan (TPM) Ae
nsrgednu Bansesinlagninaunnauiiuniefanssungueos Tnefigaajsmneiiieusuuse
UsranBraTIneuAIesdnsgegn SamAumsimuImg sinwgremiingmu uasU3uusimnans

ANTLUIUYBINANTTU
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Park Minjae. et al. (2016) lin3snsunseinwidelesiuunldlunisdnnisnisdendis
wwzesinslindnsam Minsdenaniwsuergnisidom lnens@nwiidmneglunisandunudiu
A3z FeiiTade 2 fu e szezian wazsarwatilunsuitRnudentizs nanisAnw I
finnsdansfidilfnisuannde Sarilds veadennsndnanas wieedduyureanisdomianty
FadunansznuannsesniuUYeIiINTENosYBINNSANY

B. Bouslah, A. Gharbi. (2017) l@@nwIN5eUIUNTHENTINAUNITAIUANAMAIN WAZIANIT
N1511393N11U89N WA LUUANENTHER NMIAdunsldiiasginaniideiieveaisadng
TuanenisuaniienaviliiAnyseansuanisteaiizeiien mslinssdnisdeusauntudiuiionaiin
anudomendnls msdnwlalduuuitamndamansiiediasanisgentigsiunisnivau
AuANTIFBINTARFUNUAUNTEUINAINHER TasagszyaainTeievonniesdnsildlunis
HaRLA

anawws tvsdml (2550) nsfnwnidldiinmsiigsinviedesinadatiosiulugnamnssy
Ferdusasy Tnswuiilssnuiegiadininnszuaunisdnnisdiunisdentiseinuiia
uazansgulunisgontnge 3eldiiBnnsdnann anlfilenstentisueiesing Ineidlevinnns
Wisuileunanousifiums sadildannnstigasnwnudi e Mean Time Between Failure ifisdy
Tnewndesouay 7.85 A1 Mean Time To Repair anatlngiadedoray 62.23 Araundauldeuues
psinafindulasiaiefesay 0.85 Adammadvanadiasiaiefesay 43.61
3. /N5

n1533eleaniuun1sAn¥IINTYmINIsTn1sN1sEeuUn J|WUeIUTENLRER UnIntaes 911n
Tnsdoyansiird@nwlulssauimiingegt ieeeniuuisnistigesnuninadinnauiidsy

(TPM) Msinnauseansainnisdonynse kagn15oenkuulusknsuiten1sinn1snsdenyise wans

¥
v

NU

=

3.1 3ms1eiieeankuuidnisuigednyinuunInanynaulidiusiy (TPM) ves

US¥nLead unsnimes 91in n1Idelainnis@nwideyanisuimiseiu Yeyanisudn Yeyanisves

¥
0 v =& ad4d

° o Y = ¢ Al a wa & ~
U393NT0IUTENRER wnsnnas 911e FaliiuilunsufUiRnuvienun 6,400 m1519195 T390
al' 1 =1 v 1 =1 a a wa d' 1 [ 1 @ [ [
uvsnuannfauls 2159910 udaganrdaudnisufuRnunuansaiu iy nsiiuianaads
nsanlaveusy NsPusUlaseaine n1sfusunseur wazn1suseneu Wudu Tnedinseadnsnialssny
a ~ ° A Y] ' =~ ) o e A ) =~ = =~ Y
N1 8arlsa9UN 2 979U 30 LATDIINT LTYU LATDIAA LATDINAY LASBINA LASBILYDN LATBINY

Judu Tgunsainlalunisudauinndy 300 Fu uanwianIni 2
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(n) sUnARSUN () UtAseednslulsany

o o

AN 2 LAAINANNUNLAZLATDITNSTVDIUSENLOER LNTNLHBS A11A

nsnAnwideyalu 3 dumdn As @Un15UTMS ddnnsTUdIUNTHEAR Lagn1stenUnge

I~ A

lngdendnagSurnveun1sTeNUTIman dyaainsndvinuvenausadanisnisgeunaludgeule

]
[

wazlifinnstuiingeeu nsiinnvesluaduaiu wansnanssulun1suanaaning 3

e -

--..:_ - ¢
L—/‘ﬁh“ ‘; “-u.

AN 3 WEAASADITINUUSUVLOER WNSNLABS 9119

3.2 NFIATIUNINTIUNITUITESNET Inensidelavinniseenwuunisualelaminisdnnis
gouthgesnuvesuItniead unsnines s1in lnen5iisnng fnwe waziadesiiegunsninneg
uUsggnaldlivihauiefiuussans i nsnaunugeNnstigainyminainnaulidmsm (TPM)
fio a¥1ennudila uaznseiihlaentnauresuismead unsnmed e AynaiediusaNi
Areudsiagsmiuduiuianssy kufanssungudesiifiypysmneifievuugassavsnalaesm
yoaiA3nadng 3ns wazmynuEUlnlaUsEansnngan ImaL‘%'mﬁwmmmﬁLLazﬁﬂwwaqwﬁmm

wazUTuUTINaN1sANTINLYRIRaN1ITMUTULUY TPM UaAIRenInd 4
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A9 4 uansfiansIuNsiRIAuSIasinwsvaantinalvl

(%
Y

fumeuresnisduiufnssunisiigenyminaiinnauiiainian useenity 12 fuseu W
n1sUsenAlnuTuallun1svin TPM ve95Usn1558Auas (Declaration by Top Management to
Introduce TPM) Msausulsnneiugiu uazithmngves TPM (Setting the Basic Policy and
Goals of TPM) uagnseuTuLazIusIAlin Mg IuYes TPM (Education and Campaign) (s
TaAanssuaneg AAaty agldamdnd 1 frunisufuusaaniziies (Focused Improvement)
LE@MANT 2 11519139318 ULES (Autonomous Maintenance) L@ mandl 3 115Un§e¥nYLTs
Tawsu (Planned Maintenance) 1@ wandi 4 msfinwuazilnausu (Education and Training) L@ man
s ﬂ’]iﬂ?UﬂﬁJ@LLa%uﬁu (Initial Control) Laudn7 6 n3U1ge3n¥IAIAIN (Quality Maintenance)
@ mandl 7 AanssuiheuimnsiliiAeidesdiunisnanlnense (Efficient Administration) Lazian
wdnil 8 MsUIMsAulaenfuuardaninden (Safety and Environment) wagn1saiiunisAanssy
ogssaiile
3.3 msoonuuulusinsunsgentnss §ideldvinisesnuuulusunsumsdentngs ieltlu
mMsNnauunsgeNthss msdaiudeyainiosdinsgunsal mnennsalerlva uaznsinsizsinanis
UftRnunsteuth wansdsd
1) n1seonuuuntinaendnveslusunsudentiseifldlusunsuaiusadrldsy
THlusunsudiiaun 16un Wauiludoyalssau anuil 1a3esdng nszuiunis wazs1ensgunsal

N3%eN LagN15T8NUTYA ULaAIRINING 5

e T ©——
2k woruit G vaToudng Fle | s | swm
fana
: Reload Z |= L
'-é @ - |© C | wieusfindoadng ——
wiludiona ,: L
= - e ]
% il snFoanfa -4l * 2 i 2% )
= - m:‘g”;” - wivadanin § el whitmied vl
ﬁ ::1n:i’:;;:; i whabailid HIN 21 ok
-l veoToasBonlwdn " sniiulans ] .
il safoaiuTans il votoadaniinloaraie HEMT e
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AT 5 wansnsesnuuUlUsINTITeNTIT eI AR unsnimes i Taefinisimundeya
msildauludrumimén wihvesteyainiosing eyanisden msudsdon nmsidnozlnaten
133 MItuiingients maneinsaiindeyaerlndasaddus (Safety Stock) uagn1ssnesusaly
JULuULONEIT

2) msnageulusunsulaviinisvageu 3 wuu fie Manegeukuuluga Wunisvegeu
lUsunsufiaglugan1sviinu nsvedeukuugaeidumesina (User Interface) Wagn1snaaeauluy
g15auas (Hardware) Wunaveasunislénuluaniufivesudmoad wisnines S1ia 1y n1sinss
Wsunsu nsveaedldlunsdmiudeyalulsenu

3.4 m3fanauszdvBammsthainvvinefiynauiidusnwesidnead unsnined $1in

medldimuarnsdafu Aladsanudenis Aszoznaiedssznitnininmndateses
wosdnsresuTivioad wisnines $1i0 wanadedl

1) myianalaglimszoznanadeszninmaiamadadevenaiosdng (Mean Time

Between Failure, MTBF) lansssainis (1), (2)

ANLRAYIILIUANULANG

N

R :;n—]\’] (1)

AsrETIARRETENINNSIAAMATAT0UBATEINT

MTBF = T (2)

avg

AL EEIANRRETENINNAMNATATDIUR1LATEITNT (MTBF) 209U ENL0aR WNINLADST
v A ¥ o

INAAD PIYTIUIUATINAAAIMULFLTBANUIUTIIAT T / AI8RASVNLATDIANLLESUNEUD

WASIINTIUUSEN baTANUFUNUGTENING MTTF hag MTTR
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Abstract

E-TOK car is an agricultural tool that can be driven, carry and transport in the areas
that difficult to access such as narrow areas and steep areas. E-TOK car required two workers
to control which makes man labor wasted. If an E-TOK car is re-designed and re-engineered
to reduce labor requirement, it can reduce operational costs. Therefore, the research team
has collaborated with the private organization to develop a 4-gear E-TOK car using an
electrical hydraulic system for comprehensive agriculture. The benefits of the developed E-
TOK car include increasing in working speed, easy to assemble, improve its versatility for
agricultural purpose. The re-engineered of E-TOK car not only improve its strength and
durability but also decrease its cost investment within a reasonable price range for farmers.
The development of E-TOK car includes the improvement in the internal engine, wheel hub
system, steering system, gears system, belts, gear housing and a hybrid system that reduce
fuel consumption. Furthermore, the structure of the basket is developed for more capability
and functionality. The load-bearing structure of the E-TOK car is strengthened with standard
materials for more durability and more shocks resistant when drive in mountainous
agricultural areas.

Keywords: Material Innovation, Hydraulic System, E-TOK Car
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