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KEYWORD: TOYOTA PRODUCTION SYSTEM/ JUST IN TIME / PULL SYSTEM
SIRIPORN NUKROB: AN APPLICATION OF TOYOTA PRODUCTION SYSTEM
CASE STUDY OF AUTOMOTIVE PART COMPANY IN THE HEMARAJ EASTERN
SEABOARD PLUAKDEANG DISTRICT RAYONG PROVINCE.

ADVISOR: THITIMA WONGINTA, Ph.D. 64 P. 2016.

The objectives of this research were to optimize the just-in-time production process by
improving productivity, and to study the optimization of work process. Toyota’s production
system was applied to the existing production line which focused on the push approach. This
study considered current production system affecting overall factors including surplus inventory,
insufficient goods and materials storage space and inconsistent production. This study thus
applied Toyota’s production system during 4 months by following 4 steps: 1. Work Site Control,
2. Continuous Flow, 3. Standardized Work, and 4. Pull System to improve and optimize the work.

The results of this study found that when the Toyota’s production system was applied,
under the observation of work area for improvement accounted for 100%, number of works in
production process decreased by 57.37%; time spent in production process decreased by 73.68%;
area required for materials and finished goods decreased by 39.92%; materials and goods
handling decreased by 25.50%; distance used to receive finished goods decreased by 45.52%;
proper number of workers of 16.67%; effectiveness of product increased by 32.14%; lead time
decreased by 9.64%; inventory quantity decreased by 50%; work area required decreased by 50%;
and interruption induced lead time decreased by 43%. Besides, the applied system could also

respond customer needs and builds organizational credibility.
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Time Measurement Sheet (Before)
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Date 4-Tan-16
proces Sepport 1 Time Measurement Sheet (Before)
Blodel 4D56-EF Name : Sumet & Sathaporn
SEQ Job Element 13t 2md 1rd sth Sth G Th Sk oih 10 th
1 1FiYl Mar1 Bod & Cap 38 EX] 38 1z 38 1z 38 38 1z 38
2 AusfliAtas or-10 1 1 1 1 1 1 1 1 1
3 Change Toal + Check Part Trial OF-10 3 3 3 3 E 3 3 3 3 3
4 At e oF-11 1 1 1 1 1 1 1 1 1
H Chasge Taal + Check Part Trial OF-11 6.1 6.1 6.1 &1 6l 6.1 £l 6.1 g1 6.1
I AunflAtas or-20 1 1 1 1 1 1 1 1 1
7 Change Toal + Check Part Trial OF-20 3 3 3 3 E 3 3 3 3 3
g FniAies oF-30 1 1 1 1 1 1 1 1 1
[ Change Toal + Check Part Trial OF-30 1 1 1 1 1 1 1 1 1
10 |Check In Proces: OF-30 123 125 123 115 135 L35 125 123 125
1L |Aunifises oF-20 1 1 1 1 1 1 1 1 1
12 |Check In Froces: OF-20 135 135 125 L35 125 125
13 |duwfeie or-1t 1 1 1 1 1 1 1 1 1
14 |Check In Proces: OF-11 L8 L8 L8 18 LB 18 LE LB L85 LB
15 |Auifiies or-10 1 1 1 1 1 1 1 1 1
6 |Check In Froces: OF-10 135 135 125 L35 125 125
17T |Reser Aterm 15 L5 L3 L5 L5 L5 15 L5
18 |ﬁu;|'ﬁgn|ﬂ Matl 1 1 1 1 1 1 1 1 1
Toat Iles | 3195 | L9 | 3195 | 1185 3195 1185 | Les | Ed Iles |
Date 4-Tap-16
Proces: Suppert Time Measurement Sheet (Before)
Blodel 4D56-HF Mame: Samcha & Watcharaphan
SEQ Tob Element 1t Tnd ird I Stk Gih T LT st 10 #h
Change Toal + Check Part Trial OF-50 036 036 036 034 0335 033 036 034 0.33 036
2 |Changs Tool+ Check Part Trial OF-80 0018 0.0z 0.018 0018 0.0z 0oz 0018 0.018 o0 0.02
3 AuTuftes or-100 1 L 1 1 L 1 1 1
4 |Changs Tool + Check Part Trial OF-100 19 19 19 ] ] ] ] Lo+ ] 19
5 |Chasgs Taal+ Check Part Trial OF-110 078 078 0.78 0.78 078 07E 078 0.78 0. 0.8
] Aulintas or-120 1 L 1 1 L 1 1 1
7 |Changs Tooi+ Check Part Trial OF-120 062 .62 064 0.6 065 nEs 0.64 065 065 0.65
% |Changs Tool+ Check Part Trial OF-130 0.1 01 0.1 0l oL 0l 0l 0.1 0.1 01
] Auluintas o140 1 L 1 1 L 1 1 1
18 |Check In Frocess OF-140 25 135 125 134 123 134 135
1 Aulfisias op-120 1 L 1 1 L 1 1 1
12 |CheckIn Froces: OF-120 125 135 134 125 134 134
13 |Check In Frocess OF-130 25 135 135 135 135 123 135
4 |AuTfeias op-100 1 L 1 1 1 1 1 1
15 |Check In Frocess OF-100 25 135 23 135 135 135 125 25 133 124
16 |Aullfimie: or-so 1 L 1 1 L 1 1 1
17 |Check In Froces: OF-90 25 135 23 135 137 1.74 125 23 133 125
1E Check In Frocesz OF-E0 0.62 062 0.65 065 0.65 065 054 0.65 0.65 0.63
Tetal 16.65 | 16,65 | 1670 | 1665 1665 1670 | 16.65 | 16.70 |
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Date 4-Jao-16
Proces: Grinding Time Measurement Sheet (Before)
(Bladel 4D56-HF Name: Chaithat & Amporn
SEQ Job Element 1t Tund ird sth Sth Gih T Sk oih 10th
1 1 1 1 1 1 1 1 1 1
- T
ARAATE Clmp+@ MA@ A TR T
| ] [ [ 1 [ ] 9 1 [ [
Tl Fig + St
3 hau+da Tl dnszuaunrsdaly 1 1 1 1 1 1 L 1 1 1
4 AuTlGageas Ty 1 1 1 1 1 1 L 1 1 1
- - ¥ - -
s [wBvFununianAumBueslu 1 1 1 1 1 1 1 1 1 1
Fd
6 |Azludusm ] 10 [ v 10 ] 9 10 [ 9
: T 7
7 eaudias Tuudafdurnduim 1 1 1 1 1 1 L 1 1 1
5 |Aunduniiieioded 1 1 1 1 1 1 1 1 1 1
Tozl | 23 | 25 | 24 | 24 | 5 | 24 | 4 | 25 | 4 | 24 |
Diate #-Tan-16
Proces: Fresx B, Nat Ruaner & Frecs Bolt Time Measurement Sheet (Before)
Madel 4D56-HF Name: Chaiwat
SEQ Tob Element 1zt 2nd 1rd ith Sth 6th Tih Bk wih 10 th
1 niwrnafEenTHR TR g 1 L 1 1 1 1 L 1 1 1
2 #70 Bote AN 1R 59 Coner + Sam g 9 10 £ z 1 0 ] [ 9
3 W8 Cap & Rod Wl Tznavdiu 3 3 3 3 3 3 3 3 3 3
4 thaufiiost sl Cap & Rod= UTzAauuiu 5 5 H 5 H 5 5 5 5 5
H THATU+ Mark § 3 3 E 3 3 3 3 3 E 3
g 1 1 1 1 1 1 1 1 1 1
7 e imid g+ seans wluausean € 5 B 3 6 € 5 € 5 6
H ATIHDUAGIUIUUAD Moe Buarer 2 3 3 2 2 2 2 2 2 2
. &
] 1AUTU A% 99 Pres: Buch 1 L 1 1 1 1 L 1 1 1
nivnaATe i e TdmeInl- Aty
10 10 i 10 10 10 10 i 10 o 10
Start
. . &
11 [IRUAFUNTRIATEY Bress Bkt 3 3 3 3 3 3 3 3 3 3
Total | 43 | 44 | 45 | 42 | 43 | 24 | 45 | Er | 4 | 4 |
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Date 4-Jao-16
. .
Proce:: Appearance | Time Measurement Sheet (Before)
Bladel 4D56-HP Mame: Warspern & Kalyyakorn
SEQ Tob Element 1t 2ud ird I Sth Gith T Sh sih 10th
1 MELATURDAI1AT Y EIG OF-140+Check Dia 32 100% 2 2 z 2 2 2 2 2 2 2
2 N TAE Check 214 1 1 1 1 1 1 1 1 1
- Fl .
E wiuaTaalada 1 1 1 1 1 1 1 1 1
4 Check Dia60 + A b & o+ Mark R 4 g 4 5 H 4 4 5 5 H
7
B Azluduam 13 13 13 13 13 13 13 12 13 13
T - - =
g B UTRA TR AR 1 1 1 1 1 1 1 1 1
7 [AUnTTigR Caeck AT 1 1 1 2 1 1 L 1 2
] NeduauAE HDAIA Check AT 1 1 1 1 1 1 1 1 1
[ AunduTlfian Comveyer FiG 1 1 1 1 1 1 1 1 1
Toeal | 23 | 3 | 5 | 26 | 27 25 25 | 26 | € | 7 |
Dt 4-Tan-16
Proces: Appeasance 2 Time Measurement Sheet (Before)
Bodel 4D56-HF Name: Haruthai & Porntip
SEQ Job Element 1t 2ud ird sth Stk G Tth Sk sih 10th
1 HEWT 1 L 1 1 1 1 1 1
P
2 Check ATTHNHITUATH 1005 4 £ 4 4 H 5 4 5 5 E
3 AU TAMYI84MY Rewark 1 L 1 1 1 1 1 1
7
4 Fework SUATH & Appearance 17 17 17 17 17 17 7 18 17 17
B eduamfiig o Dipging+ Seant 2 2 2 2 2 2 2 2 2
4 ¥ o
& IDITUTIAA TR Y 7 7 7 7 7 7 7 7 7 7
p T T~
7 ihaufiFusifi s 2 2 2 2 2 2 2 2 2 2
g Mark § 4 4 4 5 s 4 4 4 F 4
9 |ﬁuﬁ:uumﬁgn Facldnp 1 L 1 1 1 1 1 1
P O
10 |nEuFuenuihadauite Face 2 2 2 2 2 2 2 2 2 2
1 |Aundunilgadaann 1 L 1 1 1 1 1 1
Toal | 42 | 43 | 42 | 42 | 44 | 42 | 42 | 2 | 43 | a |




UAHMNINHNINTF I (Before)

HHUMITEHINAGSE Y (Before) MGR. [ AseMGR|  TL
Partname : Rod Assy Connecting | dmwwny |  Aaué (Al Material
PariMo.: 11154343 m ) Reset Alarm
4 o
Fodin: Support 1 Fuadowd Wi 42n 16
AR TROUTEN TN
OF-30A4  OP20B  OP20A  OF-1IE  OP-1IA  OP-I0A sz fimmnlaeady

Swck wwmiglu

AIEUIUMI

747U Sanck TUUWRTE

Tunrzuumg

.
U
OF-308 Op-20C OP-11C OP-108 TAKT TIME
il
LI ]
CYCLE TIME
il
45 Ty
e Ting e
1
HHUNININHINATI Y (Before) MGR. [ AseMGR | TL
Pari name : Rod Assy Connecting | idowms | #aus Change Tool OP-50
Part Mo. @ 1115A343 amu E.] Check In Process OF-140
Hofir: Suppon 2 Fuadtonad] fab: 4an 16

OP-140

OP-120

QP-110 OP-10 P50

OP-130

AR TR LR

<>

sz fmnleonds

Sk wmagulu
f

P

14T Sanck ATUL W £h L]

TunTzumng

u
TAKT TIME
uil
¥

CYCLE TIME
il

1665  Tum

nuwey e

(¥

56




HHHUMWNIHINATE Y (Before)

Part name : Rod Assy Connecting |'.‘l.r||r'i-!|I H‘III\" Cirinsling
PariNo.: 11154343 am da nzlu
Fodir: Grinding

57

MGE. Asst MGR TL

Fundowdl i 45an 16

Comveyar

TR TOUR AT

<>

Tanlasasiy

Stock wmiglu

AIEUIUATT

AU Sanck AT
TunTzuTuny

r
T

TAKT TIME
il
9 Twn

CYCLE TIME

il
EC T
AT W

HHUDTWITHINATE Y (Before)

MUER. Asst MOR T.L
Part name : Rod Assy Connecting |'.‘1.r||r'\-!|= i'flll'r- Press Bolt
Pari No.: 1115A343 m o Press Bush
A ¥ P A
‘\50@7{] : Press Boll , Nut Runner and Press Bush Fuadewl i 4 Jan 16
ATIAT AT URE N
OP-50

ar-a

Oer-70

sz i mnlanady

Siock wwigiulu

I

AU Sanck AU th

Tunrzuuns

Su

TAKT TIME
i
9 T

CYCLE TIME
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UHUMWITHINAIEIY (Before) MGR. | Ast MGR | TL
Part name : Rod Assy Connecting | downs | s Check D32 1008
PariNo.: 1115A343 m fa THITURATEA T TRTOUA TN
Fod: Appearance Fuadond fie 4Jan 16
ATIAT A LAATA
Conveyor FIG <>
szlmmnlasndis
Appearance Table
<> Sinck wwagiulu
ASEUIANT
5 D)
]
B T
]
3 ‘—-._____‘__ e AT Saock ITULWRIFIM
Tunszymng
&
e
TAKT TIME
uri
¥ Tuni
CYCLE TIME
25
WA
5
HHUMWITHINATE Y (Before) MGE. | AstMGR | TL
Part name : Rod Assy Connecting rfnv'\:-: vfllw: I%ﬂf VMU 1007
PariNo.: 11154343 m Packing
Fafir: Appearance 2 Fuidewi i 4 Jan 16
ATIAITAdB RN
Anlanads
Paccking palet Siock wwigiulu
ammmmmTmRETEEEEEE e AAEUFUAT
1 E
2
1 @_\'——— AT Stock ITHUTATETY
Tunrzuuny
=
u
Rework tible 0l Dipping Marking TAKT TIME
il

2 S

W AT

6




Time Measurement Sheet (After)
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Diasc

Fraces el Time Measurement Sheet (After)

*Ladel SDIe-rEP Mume : SEmot & Suthipers

SEQ Jab Ekmom: i3t 2md 3 rd 4th Zih ¥ th Tih Sth *ih iDh
1 'd_‘:l::p iE iE B =B iE L LB
z =4 OF-LD L L L L L L L L 1
= Chaap: Tosl + Chock Fast Toial OF-L z z z z z z z z z
" Eul i os-11 L L L L L L L L 1
= Claaps Tosl - Chock Pact Toial OP-LE B =B 3E 3K B =B 3K 3.5 3 3.5
& 5-“- 1: 4 OF-Z0 L L L L L L L L 1
T Change Toel + Chock Fact Toial OP-20 3 E] 3 3 3 E] 3 3 3 3
B =21} .-.m:é:nc:—:—o L L L L L L L L 1
» Champe Tosl + Check Fact Toial OP-50 L L L L L L L L 1
1= Check: In Proczia OF-20 L2z L2z L2z L2z 121 121 123 122 1 x5
1 1 ] OF-Z0 L L L L L L L L 1
1 (Checie In Procc OF-20 L L L L L L L L 1
Lz _E'll‘-'_'ﬂlié;l‘:?—l.l L L L L L L L L 1
L4 Chock In Procsia OF-11 1c 1c 1L 1L 1c 1c 13 126 1.5 i
LE oF-LD L L L L L L L L 1
e Check In Proczia P10 L L L L L L L L 1
LT L L L L L L L L 1
4§ ass L asr 0&E DEE 0T nEx oEy D& ES
Ly L2z L2z L2z 123 12z 1 8.x5
o 5-“- 'HIHJ:\C?—I.W L L L L L L L L 1
22 Check In Procsia OP-100 L L L L L L L L 1
22 =21} -Iﬂé:lc?l.:d L L L L L L L L 1
a2 Check: In Proczia OFP-120 L L L L L L L L 1
24 Check: In Procsia OP-135 L L L L L L L L 1
r L L L L L L L L L 1
=19 L2z L2z 1 1 8.x5
27 L L L L L L L L 1
Tetal | a7 | IEDL | SELY | IEDL | IEDL | SEI2 | 6L | TEIE | pI-os | 24£.IC |
Date 15-Fab-16
Proces: Gringing & Fres: Bol: Time Measurement Sheet (After)

Model 4D56-HF Name: Chaithat & Amporn
SEQ Job Elcmacnt 13t 2od 3Ind 4th Sth &th Tth Stk Sth 10 th
1 |ﬁaﬂi:§.n?an'ﬂr 1 1 1 1 1 1 1 L 1 1

ARRAE Clamp + [ L
2 15 18 15 16 16 15 18 16 15 15
au = auindld B + s
3 (Fullisd 8 Prez Bt 2 2 2 2 2 2 2 2 2 2
4 WETIA AR TN A Camveyar 2 2 2 2 2 2 2 2 2 2
5 A I, 18 Bak AS0A Start 11 0 1 1 1 11 1 1 1 1
6 PRTE Sp— Comveyor 2 2 2 2 2 2 2 2 2 2
7 Funduui 2 2 2 2 2 2 2 2 2 2
Tadt | 35 35 s | 6 | 36 | | 26 | 36 | 35 | 35 |
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Date 15-Feb-16
- 3 =~ - - * 5
Proees: ¥t Runner & Presz Buch Time Measurement Sheet (After)
Model 4D56-HF Name: Chaiwat
SEQ Job Element 13t ?ud ird ith Sth 6t Tih Bih $ih 10 &
= F) -
1 HEY Cap sy 5 H H H H 5 5 5 5 z
2 ulhau 3 E 4 4 4 4 3 4 3 3
3 32ADY Cap&eRod 1WAIEAY ] 6 5 6 6 [ [ [ [ §
4 MmuilszauETwdafiiannuiinnm L 1 1 1 1 1 1 1 1 L
5 e imaidnd fig + sen 2 2 2 2 2 2 2 2 2 2
[ B TMLA108A4+A T 1 HBUAT T W Nt Baoner 3 3 3 3 3 E 3 3 3 3
T 1Au T AT 84 Bress Bush 1 2 2 2 2 2 2 2 2 2
nEw AT HERe T T ey
£ " 12 12 12 12 12 12 12 1 12 12
Saart
9 IAuAFUNTgAL Tz ABY CapiRod 2 2 2 2 2 2 2 2 2 2
Totd | 34 | £ | 35 | 37 | 37 | 37 | E | 16 | E | E |
Date 15-Fab-16
.
roces: Appearnce 1 Time Measurement Sheet (After)
(Blodel 4D56-EF MName: Waraporn & Kilayakorn
SEQ Tob Element 1 Tad 1rd itk Sth fih T Stk 2t 10tk
1 WEUATLITAIIATN FIG OF-140+Check Dia. 2 2 2 2 2 2 2 1 2 2
2 M TRz Check 414 1 1 1 1 1 1 1 1 1 1
- 4 -
3 nEuniaadlada 1 1 1 1 1 1 1 1 1 1
4 |CheckDin60+fbdc+ Mak 4 4 4 4 H 4 4 4 4 4
T
s [azluFuam 13 13 13 13 13 13 13 13 13 13
P =
6 |suinluwdrnimeasman 1 1 1 1 1 1 1 1 1 1
7 1AUTigR Check ATMIN 1 1 1 1 1 1 1 L 1 1
7 oy
g |1 Tu919R Check ATWNN 1 1 1 1 1 1 1 1 1 1
o [wRurrduundaacamn e.s7s 5 5 B 5 B 5 5 5 5 B
1w [Funduldfivn Comveyor FiG 1 1 1 1 1 1 1 2 1 1
Toeal | 30 | ) | 30 | £ | 31 | 30 | £ | 31 | £ | 30 |




61

Date 15Fes-l6
[Broces: Appessance 2 Time Measurement Sheet (After)
Madel 4Ds6-HF Name: Harthai & Poratip
SEQ Tob Element 1t 2ud ird dth Sth Gith Tth Bib stk 10th
Fework $USTU & Appearance 14 14 15 14 14 15 14 15 4 14
T -
2 [rwfuaneili oil Dipping+ Stant 1 1 1 1 1 1 1 1 1
3 |ﬁuu‘ﬁ|ﬂﬁaqq'w".i".. L 1 1 1 1 1 1 1 1
4+ [wBwanaieen 1 1 1 1 1 1 1 1 1
H nEua N TE+ Seant 1 2 2 2 2 2 2 2 2 2
. oy ¥ . ¥
[ nhanfiFu e inuniums 1 2 2 2 2 2 2 2 2 2
7 | F 4 4 E 4 4 4 4 3 4 4
- -
H IAufizuaTign Facidag L 2 1 1 1 1 1 1 1
- ¥ . &
s |wivSusuEnadsaite Pack 2 2 2 2 2 2 2 2 2 2
10 |Fuadunfizadaanumu L 1 1 1 1 1 1 1 1
Toeat | L] | 0 | 19 | 29 | 9 | 30 | 29 | 29 | b1 | 9 |
UAHMNAIUNINIZTH (After)
HHHDTVITHINATEIY (After) MOR. | Ase MGE( TL
Part name : Rod Assy Connecting | dowrveq | W3R WA Material
PartMo.: 11154343 o f Check In Process All
Fadilr: support Furdendl fivin: 15 Feb 16
AT TATOLREA T
QP-120 - OPE0 OP30A  OP20B OP20A  OP1IB OP1A  OP10A [Conveyed | seiwmaunloonds

OP-140

OP-110 OP

OP-130

OP-308 OP-20C

apP-11¢

OP-108

Seock umIg Ty

NEEUIUATI

Comvey

ATy Stock 411

'-l'l'F!I'I\l"J WY
-
u
TAKT TIME
unt

M i

CYCLE TIME

um

37 W

wieayIATIEd




HAHHMWINUHATEIY (After) MGR. | Asst MGR | TL

. X . N
Part name - Rod Assy Connecting HnuTema LR Grinding

PartNo. @ 11154343 u # Press Balt

i 15Feb 16

o Grinding

NTTATINTELR AT

seTinannlaoady

Canveyor

OP-40

Suock umIguTu

NI=IIUMT

AT Stock 314

uwrgtiluns

ITHATT

£
U

TAKT TIME
uvi

39 T

CYCLE TIME

OP-50 uvi

35 T

WA RATIE

-
HHUMIVITHHIATHIY (After) MGk. | Ant.MGE | TL

Partmame : Rod Assy Connecting ,dﬁP"Iﬁl ET{ A Assy

Part No.: 11154343 m B Press Bush

A @ » - -

i1 Press Bolt, Nut Runner and Press Bush Fundendl i 15 Feb 16

NEATIITOUT VNI

<>

OP-50 sefmamalasads

Stock wwmiguTu

NIZUIUATT

ATU7TM Stock 47U

umryTa lunsEuIunTT
r
QP70 u
TAKT TIME

Ui
39 Jumi

CYCLE TIME
uni
36 W

=,

WL AT




. Fi
Part name - Rod Assy Connecting nowTemd

PartMo.: 1115A343

dodilr: Appesrance |

HEHMWNHINATEIY (After)

63

MUGE. Asst. MOGR TL

AR Check DM 32 100%%

=
L1t [

= =
AR TTHNUTNE PHU U 100%

Al i 15 Feb 16

Conveyor FiG

Appesrance Table

| T clime s Che ok

NIAT I TOURWNTA

<

sehinaunlaoady

Stock umigmTu

MIZWIUNTT

AT Stock 414

'.]'ﬁ'll'l“llu‘":' T

u

TAKT TIME
urit
39 Gwi

CYCLE TIME

Part nvme : Rod Assy Connecting

Part Mo,

ol Appearance 2

UHHMWINTHINATFIY (After)

[ — AR Rework pard & Appearance
m B Packing

MGE.

Asst, MGR TL

i 15Feb 16

TR IRTELRN T

srTinamnlanadis

Rework 1zble

Paceking palet

Ol Dipping Marking

Suock uwmIguTu

NIZWIUMT

dTu Stock 211

LI'IFII1H1'4'17:'.I?'4'1'II

Fu
TAKT TIME
urit
ECT Ty ]
CYCLE TIME
urit
29 T

W AT






