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An Application of Toyota Production System : A case study of Automotive Fuel Tank Manufacturer

4 -
dgumad voun’' suim lnsgns * uaziseiy 3qassar’

v

unAnee

nideiiiiagUszasdudniivaiunamudavesmstszgndldszuumsnaauuy Talodud e
nszmumsNanﬁqsmumuueﬂﬂmjQﬁﬁﬁﬂ'zmqmuxﬂdﬁnﬁﬂfmclunizmumiuﬁﬁ WulszAniammsnda an
nmﬁﬂumiﬁ'quau‘?;uﬁ'w’lﬁ'ﬁuqnﬁ'mﬂ'ﬁuﬁuaﬁaqmﬂﬁﬂunszmumiwﬁﬂ inFeaiiovesszuuMINAAULY
Taloan TAuA 91UATFIU (Standard Work) M3AATIEHNTZUIUMIMIOU Taaugamonmsnanliioonn Takt
time 1ﬁaﬁﬁﬂmmquﬁammqq;ulzh szunfuagminnlalumsdsndauuuiuna uanmnﬁyﬁaﬂi"nﬂ;aﬁuﬁ
mimqminmmmmnqumumum HAYBINIATUMIITUAMNTNAATOUNMINIHAR (Cycle time) T1uIUY
umumm‘luwmnrmumsﬂswnamwu-uu 18.31%, $1MIUNINIIUAARI11.11%, ﬁummmsﬂ‘luﬂamum
anAaa 17.68%, Uhinusudmvesaussnhaiuaznnaden (Lot size) Tunse FUIUMTHARAADY 14.48%, fuiims
ﬂmnwumuﬂs"namm"ﬁumﬁmngﬂanm 328.81 MINWAT K38 34% BanaNhveBINTHIIUMSHARAAAY

86.17% 5’mua’)’d'm"ﬁﬂﬂiz'ﬂﬂﬂﬂﬂ%%18110@15\1\111‘!91’160101;114%111'111NNVNI'T'LI 36,008,727.82 vmaell

°o_o W a v 4 a 4
Mdfe : szuunswaauuulalea, unalmi, eungd v15n

Abstract

The main objective of this research is to apply the concept of Toyota Production Systems to improve the
automotive fuel tank process in order to eliminating wastes in the manufacturing process and increasing production
efficiency, reducing delivery lead time to customer and reducing work space and work-in-process. Many Techniques
include standard work, process analysis and production line balancing was implemented to reduce current cycle time to
be less than Takt time and to eliminate wastes. The Kanban System was also used to produce parts on time. In addition,
improving working area was made to be visually controllable. The results show that increasing the number of tanks
assembly process per hour by up to 18.3-1%, reducing number of operators by 11.11%, reducing the finished goods
inventory by 17.68%, reducing the quantity of work-in-process and lot size by 14.48%. Components and finished goods
storage space is reduced by up to 328.81 square meters or 34% and production lead time could be reduced by 86.17%

with overall cost saving of factory amounting to approximately 36,008,727.82 Baht per year.

Keywords : Toyota Production System, Takt time, Yamazumi Chart
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3.1.1 mmﬂy‘awmunﬁNamnazumu%tm
Material Information Flow Chart (MIFC) to15115s
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YSunaduaisauninein13ne i (Order Demand)

Takt Time = 73,440 U191 / (22,997 614/ 21 Tu)
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32 Psnlplaaldszuvsmemanlylunszuaums
(Pull System) lagiivunauaane 114
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3.2.2 W3 MIEC (neumsisulsa) e
qﬂnm"lmnﬁwqmwawauaua QA (Staging
point) mnuummswuuQﬂmnﬂmssaﬂauaﬂu MIFC
Taufifanua 13 19



MATERIAL AND INFORMATION FLOW CHART

Gl e

-

1

i

1
i

!
1
i
v

]
!
1
i
i
'
1
1
1
i
'
1

HDPE HDPE
Component Cor

Information Ass'y Line IMV LWB

Order / Month 22,997 tanks
Order / Day 1,095 tanks
S hift/Day 3 shift

W orking Time 24,480 sec
Takt Time 67.06 sec
C.T. Max 67.00 sec
Over time 55 hours

- Setup Heijunka 31n
36 ta0 34 it
1u 72 129 17 it

RLLLEN
o‘HeI]unh Pus$0 Waiting Post
‘
2 our| W

Supplier Part Receivin Blow Molding Finishing Fluorination Assembly line Store Side Line Staging and S hipping Total L/T
D D
Infor. L/T - 514,080 sec 514,080 sec 514,080 sec 514,080 sec 2,040 sec 0sec 2,040 sec 2,060,400 sec
Process L/T - 0sec 85 sec 67 sec 6,942 sec 408 sec 0sec 2,040 sec 9,542 sec
Stock L/T 0 sec 40,236 sec 33,530 sec 31,116 sec 180,257 sec 0 sec 318,669 sec

s
ST

- flimoulinivay
“lifinsivuamax mn

e o . s, e o

1
1
i
1
TP3FL OP !

10 nnmnm. i

i

'

I m
!

1 TP1PC&L OP

|.nl!a.‘y 34 minfeycle ' #
Sy o

]
1
1
1
L
H 0
—
(o] S
)
1
PIFLOP KB by K ‘ :
TP3FL OP :
1

B
10 Tanks/time By TP1 PCAL TP2 Leader line
10 Tanks/time Move every 2 dollys

a] E E—; & dj 76 6§ ; : E 22(207K8)
—_— A K0 11(75K8 ) :
Move by

(cmpoma ) I 0K361(39K8)
Cycle time = 115.7 o ’

Cycle time = 85 Cycle time = 7 sec/pcS=max 10 1anks sc/pes/batch SISy " 0K121(8K8) S e
time = 60 sec/pcs
sec/pes Setup time =0 Setup time =0 e
DS =max 10 tanks % OK3B0(4KB L
Setup time =0 Operator = 1 persons 1 batch = 114 tanks S tioe=d e

Operator = | person: GHUBtons Sphrioat OKT11(3KB)

GS=max 10 tanks

DS=max=10 tanks

§ TP5TP OP

- nnnndunsli

- 'aiff Layouy PC store
- il Std. Wi
- hifl svnodmnm KB tu PC

1 Time in = 10.00-

™SR

1-18-X

BANPHO|- -

1-8X

TAW

1-4-X

N 1 Material Information Flow Chart (MIFC) (neun15i3uilga)

BRLHMNSSUGHGSLESLG 171

$

nfugeyonals

g



21881SIAINSSUAIEASSIBUOAASTUUS 15

LINE : IMV ASSY #1 |PROCESS: Assembly HYOJUNSAGYO HYO Date Approved |Checked | Reported
Standardized Work Chart

PART NO: PART NAME:
UWHUATWITUNNASSIY rrpe

27n: vwuann Finishing 4.5 t.4unlsznaui Assembly 4
@v : U Fishish Good 1d Dolly

current Conveyer

DS /GS

AnEaIZU

<>

D™

Eliminate 1 Sta.

To Store Side line

wWaqaunw | audaaadia | unassu T.T Sec. ddiuau
vudTe Line vinvu

<> = ® ” . 1-6/6

M 2 unuiinunas g (Aeuliulga)

Appproved By Checked By Prerared By
ATNANNANNTANSVIUAAIUARY Process
KOTEIBETSU NORYOKU HYO
Basic Time (Sec| Tooling 3P |Handing —— navho 1 ne
No. PROCESS Handing | Machine | Finish |pcsichange| Changing |( g2 ) [Machine  ———=— 40860=24,480 sec
Sec. Sec. Sec. 1 Time Time 2|4]6]s

e * cov fux Captmeaan 2 2 12,240 H

2 |Load Component” COV winfiu Gripper 3 3 160 M

3 1wl Flow rack 2 2 1220 H

4 |\nonn fow rack anfl Fixture Station 4 4 4 6120 H

5 | naifu Startcycle ==> wfaoaeyims S urfacing 1 1 15 ) 1602 [ i

6 [uludl Vacuum stand 1 1 24,480 H

7 [ns 4 yms Mark wiauidudariu 5 5 4896

8 |whuaw € ine 3NNA } iy COV 6 6 4080

9 |undwn Staton4 COV 1 1 2,480 H

10 [ansdauqanmmnhaf COV weldpad 5 5 4896 HH

11 {natfu Sartcyce => wfasanhmmdau COV wnfud 1 36 37 662 EH {

12 b2l Vacuum stand 1 1 24480 H

13 | byt 3 Sudafdomushwnisfidwua 4 4 6120 FH

14 |azuay Vacuum stand 1 1 24480 H

15 {whunomalalufoniaugaisenoly 10 10 2,448

16 |\ anomeaanmiauon Vacum sand wnsuny 5 5 896 T

17 | faudodosialii Saton FSU Assy 1 1 24480 H

18 |ondo Wil Vacuum stand 1 1 24480 H

Total 54 50

AN 3 AT RANVAITININNUVBILAAZNTZUIUMT (ReumMsUTulg)
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= o w a A P 70 ¥
Nmuzan Maamswaanganga Taviszgnaly
Process Activity Mapping [3] Lﬁaizuﬁ'ﬂymzﬁ%nim
do A4 a o A a T L4
i Ae Aenssunliquanny (VA) fenssuitlinel

a

' 1o v o a W
e uasuiudonin (NNVA) uazfsnssunlil

a

Aam (NVA) tazagduaasnatildlyTasuenay
AUAIVDINY Fams1ai 2 uaziise NVA senlln
aszminimsiauvesmingy saudenslandn
msflszneudls M3Mda (Eliminate) M350y
(Combine) M3A 111 (Rearrange) Uag mymlnie
(Simplify) 1% osautuasumsinaulu e
Tinaanusas lumslszneu
mMsmSNminOURmINE TUeImENISHaR
soualumsnans I

= @
Takt Time

A a - a ay
WAMIIOUNAIUMIHAATINN 327 IUINAWY
0 " W a ° 9
#1 Takt Time 119 67.06 31 ansamulalaing
4 a Y
anudlulillaneznanny Takt Time Tagldwiinan

$1u9u 5 A @ogiiuiinginau 6 au)

ms1i 2 ugasnailyh/lasuenaugumveany

winowaudl | %VA | %NNVA | %NvA
vl 1 5.56% | 92.56% | 1.85%
Audi 2 774% | 8836% | 3.87%
Audi 3 52% | a467% | 3%
A 4 83% 13% 4%
vl 5 36% 56% 3%
At 6 27% 73% 0
swna Qum) | 1123 203.1 11.6

ﬂ. 1 é
1AM 6 nuhiinasenuFuiiy Loss N
MYAUI 13 U tazldAaIuYed Loss NIHYATI
19.40% sz@nsnmansmsnan (neumsilsuilye)

HATINYOIIA ALY UABUYBININIIY x 100 3

navuneuiuAeYIA x N1IUMINIIU

1y (54 +51.70+60+ 46 + 57;60 +57.70) x 100%

(60 x 6)
=90.83%

aninaulszAninmaemnaneenan 100
ﬂ:‘lg Balance Loss Ratio U 111100 9.17%
é’u‘fu Balance Loss Ratio (%) (ﬁﬂuﬂﬁﬂ%’uﬂi‘ﬂ)
=100 - YszANTAMMTIAAWNITHAR
=100-90.83 =9.17%

MaInswans I (Meumslivilge)

nalumswanaiiileg (Working Time)

“)

sounaveInszyIUMINtiunevIn

i d i d
=24,480 3110 = 365 FU/NZ/ 6 AU 130 60.83 U /AU
I
67 IU/¥U
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v
nnnsaugavenamsmauluudazvu-
o 0 o v
ABUYRINUANUNUNTINInaaminavadla 1 Ay
AININT 8

ATWIMRANATZTMHEN (Ta911W)

- o -
1281 () 1A3899N3 an

0
12
18
24
26
29
31

12

ANNINARUHANARA (Productivity) 1A
=(72-60.83) x 100 = 18.36%
60.83

37
43
49
55
61
67

A8
Loss qua'ﬁe
dndIu Loss
quaiﬁa
=13/67 x 100
19.40%

i l I Takt time =67.06 i
n

IRIvieTw
B8 8|22

.

WU 1 2 3 5 ]

" tsnay Heat| ameday
. dautlszney| Usenowdy | LeakTest | Usznaumny
foamit shield | momumn

nn 54.00 5170 60.00 46.00 57.60 51.70

2NN 6 NasENUVATIININARA (NouMsUSulga)

3.3.6 HIAINITNINIUYDINUNIIUHAIIN
mwauqaﬂaqﬂ?mmnu“lumiasifumu 10
Yamazumi chart YUVGUAITNIUIATTIUNAL e
A¥9szezna lumsnauveantinay Tasauise
snlSuanlundazfuaeuuazninfinsiey
voaminaunn 6 aulieansaldminau s auld
dszanimmmswan (maamslivilye)

_ (62+68+68+68+67)x100 %

=97.74%
(68 x 5)

¥
o

AU Balance Loss Ratio (%) (Hﬁmﬁﬂ%ﬂﬂi 3)
San i 5
=100 — Usz@NTNMMIIAAWNTHAR
=100 —-97.94% = 2.06%

MaINIIHANTIN (Maamslsulga)
14 v
= 24,480 U1 = 360 ¥U/NT/ S AUNTD 72 FU /AU

i 4
68 IN/FU

/NN 7 Yamazumi Chart ¥99818015HaA

(neumslsulse)
i Takt time = 67.06 W1l
70 e
60
2| %
£
£
sl =
20
10
0
" 1 2 3 4 5

don
- Uszneu Heat| @yndsy
dszneu+ | dsznoudw | Leak Test
Shield nMIMENN
foamit dsznauen

na 62.00 68.00 68.00 68.00 67.00

2NN 8 Yamazumi Chart ¥99818MSHAA
(maamslsulye)
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ATWIMRINATZTIMHAN (WAIN17T11l39)

a1 (Gwf) | 1adeedns an
0
12
18
24
26
29

31

34 nIaNTaNu
40 Loss mmqaﬁa
46 A% Loss
52 n17u4ﬂﬁo
62 = 3/65 x 100
65 3 } a62%

4. o a o o
PN 9 DATBNUVBLIINIHAA (MaImsUiulga)

4. Han3I8
v
4.1 mamsdSudyanszuaumskdalnsunvivade
PP -
1Hpanaz iy
v [ o d' wv ' A w&'
Ysuilgadamsianauniesdns lnumelnyu
i 4
aulunszurumseuse lvanazyy Tasansoan
° 2 ) v 5
nanihmsdaweuFudiuluiugnaiain 658 ¥lua
A o ¥, 2

Mao 89 ¥Ilud anad 86.47 tesisualasnanis
NAADIAAIAIANTIN 3

5197 3 wamsiliuileanudeiilesueanszuIums

ihwany HANIA LAWY naINI
figm 289 6)) Uiy apua
u3En 2551 2552
nanhms 526 658 658 89 wly
duay Hlug alu il Al "y
Fusmld ihwing
ani Waiioy
Lead Time | <20% 86.47% nudl
2552

4.2 wamslSulyalasldszuudsnisantaniyly
NIZTUIUMS
° v o Ve ¢ o t:
mshszuuauanlyiydse Toand aetl
42.1 aananihlunszuiumsaarae 89 9l

4.2.2 YSinuwes WP lunszuiumsnananas
31N 3,950 ¥ MAD 3,378 FU AR 14.48% nloFFud

423 fuilunsdaduFudntunszuoums
AR 328.81 MINUUAT W30 34%
Taswamsysulganansdamsisii 4

y ) 9 v @
m31ai 4 wamslulgeszuuasdoiuanlyly

NITUIUMI
ihwane HAMIAURUNU WaIM3T
ym 283 @) Yy [ aqdwe
U3 2551 2552
dmanam | 3,160 3,750 3,950 3,378 wuly
i in i e e a
hwane
Work-in- | < 20% 14.48% | \Jaifioy
process il
2552
fum 1,882 1,640 2,352 1,936 duly
duiagl L] 0 0 09 mu
hwuy
Finished | <20% 17.68% | \deifioy
Good null
2552

a ©° v, 4 é

4.2.4 mswaauvuazmInimslvanazyu
° 9 @
Mmnannsoasedunaraiuguueadslunszuiums
° Y ° v a @ Yo o
mlade mliguamvesndadusnlasumsdsmly

9 a A
HazAUNUIINMsINAYDATIAAAT
¥

9 - - ' 9
425 ﬂ')ﬂ'llu'lﬁ'llﬂiﬂ'lilﬂlﬁfuﬁ’]uﬁ'lﬂgﬂﬂ

{9 g & '

o o q vl 4 a 4
YUIALEn “'ﬂﬁwu"/ﬂuﬁ’lUﬂ’]iNﬂﬂ"ﬂanﬂU‘ﬂuﬂju

v
a a 1 =1
aAad Uag Flow rack Tumsi@usuaiunsziivuian

o
anal

43 Namnl%’ml‘;aa%'nam'?iﬁlummgm

MIMNUANYDINTZVIUNIADUNT TPS 9
i uvesminauluaienisnaa 6 AU ¥aIn
afanasgiumaianulmi wohaunseaaiuou
winnuvesmemswanadld 1 Ay Haveamsai
aunasgmlumanau aunsoagliah

43.1 Srwauminanuanad 1 au nie Al
11.11 nlosidua
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° ~ o =
432 aaswavanil luaoin 5 910 6 anil
¥
mae 5 amiiuaziliaemsnaaduas

Taowamsdsuilgauansdansan s

ihwany HAMIAUARU naIMI
tgym 289 6)) Yy | aqles
u3EN 2551 2552
Uszfininmw | 860 856 819 969 dwll
minaalu el 0 0 L) Lt
NITUIUNT ihwane
deiisy
Productivity | > 5% 18.31% nudl
2552

. N } :
maeh 5 wamslSuljeadeauidumasgu
Tumsianu

uanmnﬁﬁﬁ@ﬁmnuQﬁammmgm’lﬂﬁua:
Material Information Flow Chart (MIFC) § mﬁq AT N
ANNANNTIMIMNNUVOWAILNITZUIUMS (HAINT
Yiurg) fanmdi 10, 11 uaz 12 Tasdal3imhau

a'é Y o = o
WD 0“15‘11'1W'Nﬂ»1'lu‘yﬁ'ﬂlﬂﬂﬂafnivn TPS

5. agmamsmsIdenazveravenuz
5.1 aguwan s
a wva P - ~ A o
wamslguanunmnsanfsoumouimeri
a o Y a a a
wueluddvavlaunlszaninmlunszuiumsnaa
A :g d o o [l -: [ v
LAY 18.31 1Wesiua nanimsaaweuFuaIuln
o v T E N W e
nugnA1anal 86.47 lesisua wunlumsianudy
' =3 @ o
dauanas 34 nosidua Jagandalunszuiumsns
a s o da Y o o
wanaaal 14.48 nlesiyuadumdusogilanas 17.68
nlesigua uazwiinnulunszurumswananas 11.11

nlosisua

5.2 msszgnalyszuunseaanuulaladnmlszgna
v
Tulssnundadniniumetanuilyrnazgase

Tagna ) aail

v 1 '
5.2.1 viamstszaanulnanuswilessnin
' o v
wisnu mahszuulaleanmlszgnalalulsanu
4 ' »
vuszidufenssuiduasumsimiuenmiieninay

o o & s w o ¥ a
ﬂi:mwmag PIUDYATINUNINULATHIN UL

'
= ° o

o E 4 ° v a £
sz asaiazsuRaveuiuilszs ildnams
a v o @ [ ° vy
whasmuranazlianuddyiumsihszuulalom
) > 6 ' T v
ilszgnalyunnsoi i liaunsaduivanlauas
[ av o v
ATENUNUUKLITENINT
A o v A1 & a
5.2.2 ANINIATOIINTHAN VAN INNNIFITINE
ADNINNUEDNIINFA (Plan downtime) HAZIATOIINS
o q ¥ o 4
Y@ (Unplanned downtime) lnnsivilgaiean
Y '
VYUIA a@eN (Lot Size Control) MuNITZUIUMI IMLGAY
1 v
NIZUIUMIAANDAAIANIIVEINTZUIUMI T U
v ' Y v a
Tlaennseeneirunsamnlnanmswaauuyiva
0 A = A: v *
goipanazyula
523 mannuveawinaulasnisiiszyy
v Y A ¥ v
Taleawnlszgnalysrasuaulyszuy (Implement
v v 1
System) Huiiglassailynuiaiuinn ewinanu
vy
weruveamiinnulumshuuuuang aaiuds
@ 1 i A o A 9 o
aferaarnduaz My nezme liwiinau
a wva 4 v
Uianuamuszuutazinas g Mae

k4 a Y o [
5.3 msdszgnalyszuumswaanuuialemdimiy
QAAHNTINDY
o v v .
mshszuulaloanniszgnaladu lifes
() = £ 4 - 1 4 A
uasalilzanailugamunssusudunusuanio
a a ' o d o ¥ o
dlaanselind@mmiufiaunsoila daligaamnssy
pmsiawnsmihiszuunseaauuulaloarlilsla
1 o M A é g o =
i Tsasumazgnsuvanideinivlaszuumsnaa
b4 Y [ o
wuvlaTeahszgnaly AoumsylSulgatindnau
Tumemsnaad i 15 au nazvaimsdivilyanae
L% v YA s da X
Winaw 11 au Tasjaniumeaannugynaiiinaiu
v
sEINTuAsumMsIMOUYeIminnunnauhisuga
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LINE:  |MV ASSY #1 |PROCESS Assembly HYOJUN SAGYO HYO Date  |App Checked
Standardized Work Chart
PART NO: PART NAME:
LAUATVWITUHIATFIU 010610
o u |_310: UhvIuain Finishing 4.St.4uulsznaui Assembly 4
@iy : vvu Fishish Good 1a Dolly
Eliminate 1 Sta.
and 1 Op.
To Store Side line +
Safety Stock
waaounn | auldaaa FTRT L1 oil T.T Sec. drdiunau
fig 9UA Line it
< | ® | @ | -
a a o o
PMNA 11 U INUINAI§IY (Maamsdivlge)
|__Aspproved By Checked By PreraredBy |
a1 waNANIsanIsvinvIuAasusar Process
KOTEIBETSU NORYOKU HYO
Basic Time (Sec) Tooling Capachy | Handing [ cawhowine

No. | PROCESS Han: Machine Finish i 408°60=24 480 sec

T 0 o I o 77 Tl el
1 (wBuC *coV fuw Cap tnoaan 2 2 12240 H
2 |Load Component " COV vinfiu Gripper 3 3 g0 M
3 |undisarn Fixture il vacoum stand 3 3 8180
4 |l Flow rack 1 1 24480 H
§ |uiréioan flow rack 3n# Fixture Station 4 2 2 12240 H
6 |#a anti chock aananda 2 2 12,240 =
7 |neilu Start cycle ==> tataeseviims Facing 1 14 15 1632 M i
8 |iu'lUd Vacuum stand 1 1 24,480 H
9 8 1 Mark fudfamiu 6 6 4080
10 |whuane Evaporation line Usnawiindu COV 9 s 2,720
11 [1Bundian Stationd COV 1 1 24480 H
12 wmsthaf) COV weldpatt 2 2 12200 H
13 | neth: Start cycle ==> iafasanvinyaian COV vinAuda 1 30 3 4 {
14 | &l Vacuum stand 1 1 24480 H
15 | clamp Lock & u Evaporation line ifinfiu COV 2 2 12240 M
16 |whu Real rubber ymisznau 6 6 s080 1
17 | whuTvl 3 fuBiadifomushumisdimua 7 7 3497 HH
18 | vivms Mark Front rubber, COV, Eva line 3 3 8180
19 {axuag Vacuum stand 2 2 12,240 -
20 [whuanumaldlufowiougaeemoly 2 2 12240 H
21 ilanomeaanwiansn Vacuum stand wiseuny 2 2 12,240 H
22 [ idaudiodosialiiiu Station FSU Assy 2 2 12240 H
23 |iaundunnd Component” COV 1 1 20480 H

Total| 62 44

AN 12 A15RANNEINTINTINNIUYDWAAZNTZUIUMS (MaImsdTulg)
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5.4 YorauoUUY
a0y e ) do 4 Yy o 3
msvzhinszuuidunioullaredueniu
¢ v v 1 | gt A
paAnsazandlanuldlanazjuiunziiedsniede
Y a Y Ao v ' ] =
AvSmisvzasslidnenmlaodnniludumilavesiiy
9y { o a wa
N NIBUNIETUNIWHUINNUATHaMIY AL
y 0 q ¥ 7 o g
ae uazeziliesnnsiiulszauanuduse
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