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ABSTRACT
The main objective of this research is to apply the concept of Lean Production Systems to
improve the process by eliminating wastes in the manufacturing process and increasing
production efficiency, reducing delivery lead time to customer, reducing work space and
work-in-process by using Lean Production System’s tool. This also includes Standard Work
study of sequence and step job for improving work method, Production Line Balancing to

reduce current cycle time to be less than Takt time and to eliminate wastes. In addition,
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improved working area was made to be visually controllable. These result in reduction of
cycle time of the water pump process by 5.53%, increasing the efficiency of production line
up to 67.44 % and reducing number of operators by 11.11%, reducing the finished goods stock
and reducing the quantity of work-in-process by 16.83%, Components and finished goods
storage space is saved by up to 4 square meters or 11.43% and production lead time
could be reduced by 16.82% with overall cost saving of Factory amounting to approximately
40,271,196.80 Baht per year.

KEYWORDS: Lean System, Lead Time, Takt Time, Yamazumi Chart
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Two-sample T for AawnTLTuL39 vs wasN3IuLlss

N Mean St Dev SE Mean
é’@mmwﬁwé’aﬂ%’uﬂgamiﬁﬁmu 15 91.67 7.92 2.0
Smﬁrmwa@ﬁauﬂ%’uﬂgdmiﬁwm 15 101.40 7.58 2.0

Difference = mu (fauwn3diue9) - mu (masmsLliuily)
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Estimate for difference: -9.73333

95% upper bound for difference: -4.91437
T-Test of difference = 0 (vs >): T-Value = -3.44
P-Value = 0.001 DF = 27

Boxplot of naunisuiuilse, videnisulEmlse
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Individual Value Plot of naunisuduilsy, videnisidinlga
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o J Output e 4 v
N v AN Output (ZW/IW)
(BwIn)

1 102 11 98

2 95 12 100

3 97 13 108

4 120 14 98

5 97 15 100

6 95 Aad 102

7 90 Al BNLLUUANATIT 8.52

8 102

9 108

10 111

mﬂﬁfuﬁﬁayam’?Lﬂﬁ:ﬁl,ﬁamﬁiwmu%maa‘wﬁfmmuwuﬂﬂwﬁfmé‘m’mﬂ%’uﬂ@u

P P v & &K 1 = o 2 4 o a & ‘oy @ A
INNGANINNIN 3 LLRZETJ‘YI 11 LLa@ﬂ%mummmamnmmjuﬂmmwamﬁwmluﬂ%guuum

2 A i o Py P = A o Aa o o S
102 T "Ng\‘mﬁﬂ’muﬂﬂ’uﬂﬁﬁu’m‘ﬂ 80 T LLa:SJ“IlEl%lEWINﬂ”lmadmu’lu@nﬂiﬁﬂ’mﬂﬁﬂu(ﬂ

PYBIANTNRNIIRARIARD 43.91% WATHANMNABLLTVBINTZUIBANTVANYINAY 8.52%

naamsdsuiye
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3N 11 daswaannwusswasilai (masn1sdiudly)
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Process Capability of Output (#u/5u)
LSL
Process Drata | — itfithin
LsL iﬂ | - Crverall
Target
USrE #® | Patential (Within) Capability
*
Sample Mean 102,333 | — cp
Sarnple M 15 | CPL U'Si
StDev(Within) 252301 /'\ cPu
StDew(Owerall 852301 | |l Cpk  0.57
| Oerall Capability
| Pp *
| PPL 047
PR ¥
I Ppk 0,97
| Cprmn *
| N
| NG
=
T T T T T
a0 =n] 100 110 120
Cbserved Performance Exp. Within Performance Exp. Crverall Performance
FPM = LSL 0,00 PPM = LSL 429182 PPM = LSl 429182
PPM = USL F PP = LSL * PPM = LSL
PPM Tatal 0,00 PPM Total 439188 PPM Total 439188

{ a 3 aa [ [
Ellﬁ 12 MFUATIEHHANIIFNAYDIAINFAINITAYDINIEUIWNNT (‘Iﬁa\‘]ﬂ"lilli‘ﬂll?\‘l)

Productivity / 2 ath

1 = A‘ J
naumiﬂmﬂ;d Wy LWNTW 30%
FIUIUTU / % 91.67 T4 119.16 T

4.3 USulpsadesuiiluanasgn

Lﬁumsa%ai:uumwﬁmﬁ"L;iriaIﬁﬁ@mmgtyLﬂﬁhlum:mumi HINITRITIIURE
ﬂ%’uﬂ@mﬁnmmﬁaa%\mizmum5v‘hmu1ﬁl,ﬂumm§'1u lundazsaunisriiauves
wﬁfm'\m:ﬁaoﬁmiﬁ’muﬁmﬁaus]ﬁ'unﬂﬂ%LLazai”'mm'lmm@;amammmiﬁ’mﬂmma:
Fuaansaswinauwlussnisuaa (Balance line) LﬁﬂiﬁLﬁ@ﬂizﬁﬂ%ﬂwwgaq@
ifumaumsﬂg’jﬁ'amu

(1) ddayavasudaznizviunsnndivuifisuanasuisnlunisniauazuan
Uszianmarhausznisauiueiasinsnaiimshnudofiowsziaiasing ilan1asms
Uudganszuiums uaﬂmﬂf‘:ﬁﬁagamﬂ Takt time Uaztia 13w dsuaslunaiy
ANIMNUNINTZIHIINAITNBANATTIUNLTITBUIM TN UBINTENwNNARlY
NITUIUMIRAILANGA1INY %asaunmmiﬁwmmaam‘%aﬁm%gnﬁmm“ﬁ 840 U7
Lazfin3 Load uaz Unload Tadwsiniuriouuaznas atndaz 5 3wl maudu 10 und 4

Py Y = a | o a a A ' . ' a
LNai']aJLLa'Jﬁ]zNianL?a'ﬂ%ﬂfﬁwaﬂ NINL 850 IWIN BININNIN Takt time LL@]luﬁ'\Uﬂqua@
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1735113010789 CNC N9%Ua 5 1A309 FILNLIND é’aﬁfmiﬁoﬁadauqamﬂﬂﬁiwﬁﬂiﬂmao

WINIULA L FIIRUA TANTNWAKN 2 LazAW 3 NN 1 At

. . Appproved By | Cheched By | Prerared By
S AMHAMISaNSU TNV Zaviaas Process
KOTEIBETSU NORYOKU HYO
Part Name : Water Pump LineMNo: Date: 1 4-Jul12_
Part No : ORI 28,800 Sec ManNo: 3
ey Tooling Tl
ry = P
No. Process Job Process W e schange | Changing AN luniskRn o
Man Machine Vi aEs A W udiniAs g
Mo Min | Sec | Min | Sec | Min | Sec 1 Time Time PesiDay
= f e o)
1 [l msdugusnsniirsa sl sznoy 1 45.00 45.00 R - - 540 |
2 [fmsdseneuduauansdin 2 .00 150.00 156.00 - - - 185 [ 1
3 [msnsdu auindha sy k] 15.00 15.00 - - - 1,820 [
4 [waseureefansiiumnmdes lsasean 4 o0.00 90.00 - - - 320 I
5 [fimsasihlamuminmsdia 5 15.00 15.00 - - - 1,820 -
6 [fmmudzeaily & 50.00 50.00 - - - 576 ——
7 ﬁ”\ﬂ']i‘].lii?“imﬂu'ﬂiﬂ'ﬂ"ﬂ& 7 a0.00 50.00 - - - 576 [

311113 @159ANAFINTANINNWIBILARLNIZUINNNT (NawN15UTU59)

(2) WHUENINUYBILARTTWAEDEIWIENH MutiiarmauuazasiseuEuiuinluud
aztuaandsznavdiseuaylsing

(3) SuamMIthnluuaazauaouyaIWinIwAILAS NI DIREIRINE T UL
sorwlganszuammadaly washandouusmginuanasgu eldlunsiaszdana
mmzawaaﬁuﬁlumiﬂﬁﬁamu msumutuaan nMaadenlng nmsinauenata

A7 1IUAZIDUN IV UITIVDIN NI T

Line ‘ odel werker Take Time : se2s Sec|Cycle Time: 9367 Sec fan
AT NHINATIIH e
Part Mo : Wiater Purnp 3 Man Power: 3 Require : PcsiShit
AN~
frocess No 5 | Hyojun Sangyo Kumiawaze Hyo E/rEefnre Kaizen [] After Kaizen Walk
- Working Time Operation Time
Item Description
tan | MIC |Walk 0 5 10 15 20 25 30 35 40 45 50 65 B0 65 70 75 80 85 90 0 165 110 115 124 425 {30 135 dé 145 150 155 fen 165 170
T Time 62 23 e Tame 53 67 5
. : ISt
1 |wimawhmsiuiuduediedons: sou 45.00
2 |Wns nnvfunusadydh 6.00 | 15000 =
3 hmmuenuindem i 15.00 E—
4 |neeusmeimosiuonndorlonsean a0.00
5 |Mnnsdedu i win 15.00 E==Ss
6 |hwnaemia 50.00
7 |Wnrussiununendad ¢ 1 ado = 12 Fup 60.00
TOTAL 281|150 @

3UN 14 @139 801033 (Nawn3iuilge)
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(4) mmammn Takt time 41L38% Yamazumi chart %GLﬂ%ﬂiWWLLﬁ@Nﬂ’]T@GL’Jﬂ’W}

mLﬂwuaaLma.,mumaumunﬁmaauw W3am7lna) adtesivanumans auaINUA
Tunstoden MINNUMNTHAeH MIedawlng MsvhuaudonIssazsauns
ﬁwma’%waawﬁfmwmﬁ'amsaunmmsﬁﬁmuﬁ‘bﬁnmmnﬁqw’%aﬁumuﬁﬂuﬂamm
(Bottle-neck process) Wa3InNIzUINNII
(5) AR Yamazumi chart Lﬁ‘aﬂi"ua@am;ammgtyﬁﬂ (Balance Loss) fifedu
mn‘ﬁzu@auﬁflmmq@ﬁwawﬁ@ﬁmeﬁs:ijwﬁmLLa:ﬂfumauﬁ@Taaiaﬂaa ’Lﬁl,ﬁﬂmmam;a
woasSinomnuluidazduaat (Balance line) mﬂﬁq@
FonUTu Bl LAz weawULAZRINAN TR MY INTN N UE sF a9 DAY

mm:auLLa~1ﬁwﬁ7ﬂawuﬁwawuvlﬁLﬁmﬂ?aw'ﬁmwmﬂﬁa@ TAUPIIIWIWA NI BRI FY

o d

ARINITNE m‘naa‘na@ I@]Uﬂi“’ﬂﬂ@ﬂ“ﬁ Process Activity Mapping Lwaiwuanwmvnaﬂssmm

U
A a

fo Aansrufifameanfia (VA) nanmmhnaimn@qmm uadtdudodria (NNVA) wasg

9
A

Aansruflifamdr (NVA) LL@zﬁ;ﬂLLamnmﬁlﬂﬂIﬂmwnmuqmdwmmu Lz NVA

9q
280 1aNN1ITHIIN NI BDBININIIY TINTINITMERaNNIINUIzNauaIE N1IRNAa
(Eliminate) M33341% (Combine) N133@ 114l (Rearrange) uag ns¥inldng (Simplify) a1 ld
WNBAALTHITRAaWNIYNIBInG WaldiAannuaslunsdsznay

L saumlumInGaw
NI IUIUNENIUAAN RN VBIENENIINEN = 2)
Talk Time

LWArIITOUIA MWAINEATINT 1,265 FuNienuen Takt Time Winny 778.4 Fufl
surTndwIsslandanudnllldnasndaey Takt Time lagldwiinauinnin 1.625 ~ 2
A% (TRUUANENNL 3 Aw)

5 NATINYDININIULANZTUADUVDIWTENIH X 100
UszEndnwanannge (fawdsuiy) = = — - — (3)
IANTUAAUNLTUADTIA X IIUIBWINIY

Yamazumi Chart 284W%n94 (Aaun131ui9) aunsaminanuzadnaudae
TunousaINinNwleni

= 1,265 31l / [aduaaufiiluaania (840 3wifl) x S1waumiEnaw (3 aw)]

= 50.20%

UszAnSawanamInaa (fewnsdiuls) = 50.20%

mnmsauqammnmmiﬁﬂmulmma:ifumaumaowﬁmmwudwmmma@

WINIUIla 1 an g 14
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(6) ﬁnnmms'ﬁwmmaowﬁfmmﬁéﬁmnmmauqmaaﬂ%mmmulmwia:{?u@au
21N Yamazumi chart mL%mumﬁomummgmwamﬁag}"ﬁaaswmﬂaﬂuﬂﬁﬁwmma\‘i
Wiinaw lasaunTsuySun s u sz wa o wuaznin AN % 8IWIENIKIIN 3
awlAanunsaldwinau 2 awle

UseAnTawnsuae (maansuiuy)

Yamazumi Chart 284W%HN9% (BRINTUTVLFI) FINTORINATINDBIIA LGRS
Suaouaswina e

= 1,195 3317 / aduwaaniiinaania (840 3w x S1wIUNENNL (2 AR)]

=71.11%

UL RNINIWENENIINES (ﬂ'aumsﬂﬁ”uﬂ?q) =71.11%

mﬂmiﬂ%'uﬂ;ammmﬁamm‘i’]muwﬁfmmmﬂ 3 ALLARD 2 ABULAZIIWINARY
msﬂ%’uﬂgammmLﬁmawﬁmvlﬁ 102.33 Tw/

riaumsﬂ%’uﬂ;a ﬁﬁ%ﬁu%ud’]uﬂ%iﬁ 91.67 &% / 3 A% %30 30.55 % / A%

D

waImILTuiye ﬁﬁuauﬁuaﬁuagﬂ 102.33 T/ 2 A W38 51.16 T4 / A%

Gatin mmmﬁ’nmmvl,ﬁ’jmé’dmsﬂ%'uﬂgoﬁ‘hmuéumuﬁLﬁ'u%u = (51.16 - 30.55)
130.55 Tu/An = 67.44%

MAIMINAATIN (BAIMIUTULF9) = 67.44%

PN WIUNBNINTUNL RN FY ﬁé’oﬂﬁﬂ%’uﬂgoﬁnﬂ%‘q

JAUIA MWANINEATIY / Takt Time
1,195 3u¥i / 705.51 U191 = 1.69 ~ 2 An

FIUIBNTENINWNLANIZRY

5. wan1sUjuaen

o [

nnuunediap ldiaunulunsdiodyslasfivadalulunsdodyseie g asil

U 1
5.1 ﬂiﬂﬂ;ﬁﬁuﬁn’mmmu‘lﬁ'ﬂ’m’nnm’mqué”:mhmm
™ U g; a Ui J { .

(1) winousananlaswaewmsuianuwlaadu Wiasanle Standardized Work
1rlin1IEYdaudnaaunIsiiw souvesndasluudazsaunsl fiAeusin uas
WIUsUNY Takt time ﬁmﬁ:qqﬂmmﬂaa@ﬁ'ﬂ x%QﬁﬁaaLﬁuqmmw

a nq’ 1 a A v = o o d' ' 4%’ d'

@) sumdusindsznaulussnsndadivasuaziinsinuadnwiniusinen Aui

LAUBUEIBIUENINTHEARA RS
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o H &, A f [ U
5.2 Namsﬂsnﬂ;atﬁaiﬁmum‘mamwnmmﬁaaﬁm%u
Usudyadsnsdannueiasinslmialdiunulunszuiunimaninnafissu lag
mmma@]nmﬁwmsdwau%umulﬁﬁ'ugnﬁwmﬂ 125.27 7% AR 104.19 1% RARITOUAY
16.82 Lhasaninuiznivinnidynininigade tkevasdusiiiiasainniagdivay
o 1 q/d' : 3; = o v 1 ) K :4 d' LA o u v
ANAWANITEILIN 3,000 Tw/ATI aamimwm:mwmmmga ‘ﬁdﬂ%‘mﬁd’aﬁlﬂﬂ’laﬂﬁﬂﬂd
A o ~ a o o o v & a
159974932 UNORATUIA RDARI I@]Uﬂﬂﬂﬂiﬂ‘uLﬂﬂunutlﬂ@ﬁ]ﬂﬂdl%ﬁﬂﬂ’mdﬂ
ﬁ]’mgﬂ‘ﬁ 15 LRI LALRAWBINEN I NITNRATDILNUNNEAT VTN NI WAz FadLfnanlay
UsznavudusiiiNe A wuINIndw AU Iz nI19iInIatratusinfiaanainn1snase e
A o a & AT o ° ' ' S |
1389 CNC waz¥inmindudunuldneildzuasinnmsdsznaudindns guasduiindauaad
v & 1 A ' ' o & A g v A a £
’lmmmnm@mmgryLﬂaﬂuni:mumiamamnmumwmﬂummﬂmmg@Lﬂmmnmu
lunszuiunsdsazdasinnmadivdpemenndalndnaisunudsvasunundui (Re-

Layout)
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5.3 Namsﬂ%'nﬂ;aa%"m'mﬁt'f]%mmg’m’lum‘sﬁ'wm

myvhaudurasnszuiunsazidiwineswinnulumenimta 3 au dausaslugyl
fi 5 waanENINAIIUMITNNRlRL WDIERNIIAASIIIUNENTUTaIINEMINE AR
1 0% @Togﬂﬁ 15

HaPRINIFIANaIglum I aansaagdlddn

(1) PWIRNENUEaaT 1 an w3 aatdu 11.11 wWesidud

@) aaswauanitluaaniidl 3 990 3 anil e 2 soniluasvnlimensHEaEuad

e ununianTenuaiasgiulniuaz Value Stream Mapping (VSM) FIUTH A9
ATMUENAIANIIFNNUTBIUARINITZLINMT WA WHUATUAAINT RATBINTZLIUNT 1
UREMRITHER é’auamlugﬂﬁ 18 9 gﬂﬁ 20 Tagfia 3iwinouiegessldwinaunmuds

NANNITINAY

- =~ .,_‘ Fogamamnnsolsaifon

Oder / Manth = 953
Dally = 37 @

Awiri fowaznig

Water pump housing

Machini Assembly + Air Leak teft
achining Packing and oil cantrol

) 0
A - ! = !
CIT= 85000 sec T = 24500 sec
. 1 1

Uptime 100% Uptime 100%
CEE 100% OEE 100%

cro= - sec Cro= - sec
WIT= - =ec WT= - sec
Luss Time = - sec Loss Time = - sec

81.08 12.03 11.08 Total Lead Tima (TLT) 10419 Day
850 245 ]

Total Cycle Time (TCT) 1095  Sec

MCT = (TLT + TCT) YR Sec

31N 18 uHn)AFI85IIAMA VSM (1a3n1315U1l39-Future State)
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A wa A ~ ~ A o P v A a
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luﬂszmumwamLLazau@Twa%'n%gﬂ, AWNLUNITANY LTI WIUNINIBLUNTZUINANT
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N . Appproved By | Checled By | Prerared By
T WANIANNSANSN IV ZDgGAY Process

KOTEIBETSU NORYOKU HYO

Part Name : Water Pump LineNo: Date ;
PartNo : i 128800  Sec ManNo: - 3
et Tooling AEdiaunrm
No Process Job Process _ ] nml?'w! 1 Pes fchange | Changing AR A T AR v‘lwmm:':zlﬂal ]
Mian Maching | vinwiaia VhosARE
Mo Min | Sec | Min | Sec | Min | Sec | 1 Time Tirme. Pes/Day
1 Wi muimsduSusuaniiaie ey 1 4500 4500 . ) ) 540 [ |
2 | st ssnauinam va il 2 £.00 15000 15600 - - - 18R =
3 [wimansunuibiha s mibin 3 15.00 15.00 - - - 1920 -
4 |nasousas et miaies lsasosn 4 50.00 50.00 - - - 576 —
5 [m st luwinnuusia 5 15.00 15.00 - - - 1920 -
B |fimrazmatly [ £0.00 £0.00 - - - 576 _—
7 ﬂwmmﬁﬁumuamm 7 £0.00 £0.00 - - - 576 [

‘:l o 1 Qs Qs
21]7] 20 AINANNFINITANITINWIBRYDILAALNIEUINBNIT (ﬁa\‘lﬂ’]iﬂi‘uﬂ?\‘l)

Line : | Model : Worker TakeTime : s223 Sec|Cycle Time: 9367 Sec. Man
ATTITHINATIIH e
Part Mo : Water Purnp 3 hlan Power: 3 Reguire : Pcs/Shit
Process No 3 | Hyoun Fangyo Kumiawase Hyo |:| Before Kaizen IE/ After Kaizen| Ao Walk
L Working Time Operation Time
ltem Description
Man | MIC Walkl s 5 10 15 20 25 20 35 40 45 50 55 60 E5 70 75 20 55 50 95 w0 s 10 T 0 5 50 65 M0 S K0 5 w0 s 1
Take Time =32.239 ; ‘C jcle Time =33 67 Sc;
1 [wimnwhmsTubudwindas 145.00 B
2 sl maud B.00 | w000 SERERREANEY SRR RR SR NAR AR R RAE
3 |immsdundfinhamusoiu 15.00
4 |wserousriwasiiuanindes Tonsain 50.00
5 |viwmrsdela Timinuia 15.00 |
B |amuszantiy 50.00 o ——
T ﬁﬂnwsuii@éuﬂuﬁqﬂﬁ'm( 1REM =12 i;u) B0.00
TOTAL 241 | 150 0

30N 21 @159 UNNAIZ % (BaIn17U5UL39)

Faculty of Engineering, Kasem Bundit University




FHanssuSIMBUONTD 00 2 adud 2 NSnAL - SuTA 2555 ¥ E ]

Lean Assessment Scores

Communication & Cutural
Awareness

10 )
Balance Production !'~ Visudl S(%/rsgt:rr:zit\i,(\)/ﬂrkplace
Pull Systems ' \\ Standard Work
.‘
TPM, Total Preventive ) ' N ) .
Maintenance \“> " Continuous Improvement

SMED Quick Changeover

Operational Flexibility

Mistake Proofing/Poka Yoke

31l 22 Namiﬂiztﬁuﬁuﬁﬁdﬂ'ﬁﬂ%ﬂﬂy (Lean Assessment Score After Improvement)
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