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SIRATHAN NONSAKET : PRODUCTIVITY IMPROVEMENT BY TOYOTA
PRODUCTION SYSTEM (TPS) : A CASE STUDY OF AUTOMOTIVE PART
MANUFACTURER. ADVISOR : DR. KORAKOT HEMSATHAPAT, 114 PP.

The objective of this study is to bring Toyota Production System (TPS) as a
tool to improve productivity of the production process of the case study company. From
the preliminary data, it is found that machines were organized by types of machines not
by the steps of production process. This causes a time of moving parts in the
production process to the group of machinery placed a total distance of 510 meters,
with a production of 9,749 pieces which are more than necessary. Material
identifications are not clear and no target amount produced each day. Storage of raw
materials and finished goods does not determine the direction of flow and no First in
First out (FIFO) system. As a result, product delivery to customers is delayed.

Research framework of TPS includes 4 steps: Step 1). Work Site Control,
Step 2). Continuous Flow, Step 3). Standardize Work, and Step 4). Pull System.

The outcomes of the implementation found that productivity is increased by
55.67 percent. Lead time is reduced by 88.10 percent. Work in process is eliminated
by 98.66 percent. Movement distance is reduced by 82.35 percent. Production workers
can be reduced from 9 persons to 2 persons. Production waste is decreased by 44.22

percent. Ultimately, customer on time delivery is achieved the target by 100 percent.
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Tifimatus Wimaimuadiui

F
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15/06/2011




@1’]5’]\1‘?] 3 ﬁEﬂNﬂﬂ’liﬁ’W Work Site C¢

Line Hia

Line H3a

S T
- figsiionsaguuaios

- w1 Box dmsuldiunuansy
Vo4
| wiuales

T
- AEEaNu

T
- REEINUA

iaznailaldlilu Box

Fars
- memaiui
urilyler

T =
- ArENUA Funnduiumy

- Waauanisn

- Hlinansay

siafiulida

- fnunsegds

T
- REEINUA

Eal] | w3 | Aefinuiie | now wag fFuiavoy fvuaiase anuz
2a
19 Process fia - Mat fidlaifim gy uasusa auIndfiums AT 20/06/2011 Done
Aufimsdauiulidaom urlyle’
20 Process #if - lutfuiin MIC Daily check sheet aunndiiuvms AT 15/06/2011 Done
anifan urtlaler
21 Line Grinding - 1 Box M3agwih Line Gos i mansndniums AN 15/06/2011 Done
Mg urilyler
22 Line Grinding - Wuaarisaglu Line aunIndiiums Fmedin 20/06/2011 Done
urilyler
23 Line Haa -  Mat! idwnag Fansndiiums Alad 15/06/2011 Done
M3 iyl
Jy
Line H3a 15/06/2011




39

@1’]5’]\1‘?] 3 ﬁEﬂNﬂﬂ’liﬁ’W Work Site C¢

Eal] | w3 | Aefinuiie | now | wag fFuiavoy fvuaiase anuz
2a
37 Line wia - fwansaglu Line isinie i Al 15/06/2011 Done
urlyle’
38 Line wia - Bwnsaglu Line lilinadia A Al 15/06/2011 Done
urtlaler
39 Line wia - Manmanduiiimue munInduiumy Ald 15/06/2011 Done
urilyler
40 QC. Incoming - 1 Box lds1u NG 11905 aunIndiiums \WANdiA 15/06/2011 Done
Tiwsziioy urilyler
a1 16z Final - misdanng Box i munsndiums 15/06/2011 Done
urlyle
Line Barfex AN - 16/06/2011

I
- JeEau

T
- AEEaun
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- Swnwdandaenaniui

v o T
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T
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Roftnuiiin
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- findaadod uncFoveaitla
P
\iadaaglufiuil
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- flinnansagluiuil

P AT FouIe
- nawtisiufidanslidaiom

= T
- lifimsmaiadumanna

wudondasiil

a1 | uim
1). 28

55 Store Mat'l
56 Store FIG
57 Store FIG
58 Store FIG
59 Store FIG

Store FIG

unun Packing

- Mg Box A

v

T
I

- 1/511J49 Location

33IUNII0S

€

urille

-
-
et

I
- Az

T o
- azanafuil i ligaia

T "
- dinpldsiahaulng

il

Pl roa—
- M3TUIUA Check NUIUA

T
- vhihogdlidaiam

aansaduiiung

- 4 Box MalAlels
suiloy

T
- Az

naw way diuiiazay vuatase anuz
auadfiuvn yuMAY 15/06/2011 Done
il
aansadiiumg YT 15/06/2011 Done
urtlle
aansadiiung YUY 15/06/2011 Done
urtl'le
unsndufiuns YAy 15/06/2011 Done
urilole
anIndiivng 15/06/2011 Done

I
- fimadauldzky

- Tazndan

urille

efoaoflalalaly

- NuTaL

F
- AEAua

15/06/2011

16/06/2011
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o | w3 |

Aefinuiie

2). anulasany

1 Process Drill - femsndn / idunszidiv
Tauwinau

2 Process Drill - fsndn / dhaiunszdiv law
Winam,

3 Process Drill - winawUdosHLTmMENIm

P T

4 Packing - fianl uszaSaaidnsa

Tz

T
s

Line Hia

- thudaumsldis

“aglunzusladug

wag fFuiavoy fvuaiase anuz
manInauiums ASudmiy 15/06/2011 Done
urlyle’
Fansadfiums asudmiy 15/06/2011 Done
urtlyler
aanInaiums Asudmiy 15/06/2011 Done
urilyler
sunsndufiums Al 20/06/2011 Done
urlyle

— P
- msfiduiueiiui

P T
- innsdduinnuaiui

Std. maFuslu

- vua std. iuenansnIugy

Fansndiiuns
unlyle

T -
- twuaielidauiasiode
mildom

T
1A3099nT

15/06/2011

- ligihoyenan

= -
- davhihefie
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déiu | T | Aofinuie |

fow wag fufiazou fAuuaiase anug

5). MIAIVANNIHAR

1 Line Han Jlifluaaiuiindamuninia mansndiiums 9T 15/06/2011 Done
'l
6). MIAWgUMIIads
T A7 I e — - =
1 - Shipping aanndniiunmg fin 15/06/2011 Done
control chart unlale
T — - EARAFTRE P —
2 Wunsadivay = MIHAUA [ TUINUN LR FanIndniunT WTHITH 15/06/2011 Done
urtller
7). mImwquinAIAK
1 vedawh Line - §mafimua Man po aunandufiuns 15/06/2011
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3. 3Lﬂi’1$1§ﬂ’]ivl1ﬂa°lla(]{] ﬁv‘i’nmumwrrﬁvlmmaw'm Material Flow

Chart (MFC) faukasnain1syl3 IUNTHES LaBUINIT IRABIIN WIS 8
AN UINWALLATDIINTHAZYN lrauasnEIwAIDIaNILARZLATINTN
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@13797 5 Part List (Before)

cNC
LATHE
VOLUME
Line No.
z Line No. 1
NO Part Name Part No. 2 6
H
MONTH | MICNo. | MICNo.
Pes.
1 SPACER PRIMARY DRIVEN GEAR 21119-23F30
2 SPACER PRIMARY DRIVEN EAR 21119-23F20
3 SPACER PRIMARY DRIVEN GEAR 21251-23F30

SPACER PRIMARY DRIVEN GEAR

21251-23F20

DRILLING GRINDDING QUENCHING PHOSPHATING
Line No. 8 Line No. 4 Line No. 7
REMERK
we | we [ wc | we [ we | wmc Outsside Outside
.| No. | No. | No. | No. | No.
196
® @
® ®
6] ©
@ @




@13797 6 Part List (After)

Part List (After)
cNC CNC CNC PHOSPHAT
VOLUME DRILLING QUENCHING | GRINDDING | Line No.7
LATHE LATHE LATHE E
NO Part Name Part No. CUSTOMER MODEL REMERK
MONTH MIC No. MI/C No. MIC No. MIC No. MIC No. MIC No.
out-S: out-S
Pcs. 304 157 176 231 302 306
1 SPACER ,PRIMARY DRIVEN GEAR 21119-23F30 FceC 14,500 (0) @ ©) @) ® ©]
@
2 SPACER PRIMARY DRIVEN GEAR 21119-23F20 FCcC 13,560 @ @ [©] @ ® ® @
3 SPACER PRIMARY DRIVEN GEAR 21251-23F30 FCcC 13,820 @ @) [©)] @ ® ©)
4 SPACER PRIMARY DRIVEN GEAR 21251-23F20 Fcc 13,480 ® @) ©) @] ® ® ® @

gﬂﬁ 20 Material Flow Chart ﬁé'omsﬂ%'uﬂ;o
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;Sﬂ‘?l" 21 Lay Out nawn13v11 Smooth Flow

Eﬂﬁ 21 ugaslfifiu Lay Out malsssnu szfnldinmsnaansaiml Spacer
Primary Gear MA3899n3A1T 14M13HEAININ5201 879159975 Lﬁaammﬂ%'aamngmn
weneudszsanaasesasins lildnsaunszuinmsnsaudasnaanms v lduaain
laraianda ﬁiw:mﬂumimuﬁﬁm:wjﬁaﬂi:mumiwﬁm"l,ﬂnnﬁruﬁiiomuiﬂﬂli’i:ﬂ:
MINIIREIBNIRUA 510 a3 wazTniedesiiadonliudazauaewnsnaaganals

ﬁﬂmuaéfaﬂszwmﬂizmumiwﬁ@M”mmnﬂm:mumsﬂuﬁuwhﬁ’u 9,749 T
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Continuous Flow
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Juaaui 3 Standardized Work

Standardized Work ilunraviawlwiiuwinasgiu iuaufiving g fu uas
wlaununnsay Fodum st wANEUHEIUIE A IA m’%'aﬁml,l,a:’?aqlﬁéwL%a@rm
Li’Jmmsazmﬁﬂizﬁw%mwmﬂﬁq@ muéﬁﬁu{?u@aumiﬁwmhU"Lajﬁag]muaﬂ% Takt
Time \fludarivuanauio Just In Time %iad Gosiu umInaad idunaspuiauiiaz
SUNAARUMIE I M I WINATIIN TIZRBIEAILANIILHUNTHAD D95197N
ﬁaajﬁwaﬁwmumﬂaJﬁaamignﬁﬁﬁgﬁhmmmwﬁmaa%uﬁwLﬁ'aﬁwmﬁmmmmﬁaami

o A

Tuudazin mmm‘&mLLUUI@I&JGT’]%Lﬁu'ﬁmmﬁmlﬁmamwﬁaﬁ’wmugnﬁwé’ma:mmm

v v

ANNANANAAINIT

u“

6
29a13znay 3 U521y waInuiIeIan

1. Takt Time fia #1937 UM lwnsndavas 1 5w lusidnuauss

Wuariinuaanuislwnisung ﬁa:ﬁaummﬁaamwaqgﬂﬁw

LAYNBUNG
Takt Time = Sale Speed = ;

a v @

ﬁ'%mm%uﬁmgnmmaamwiai’u

fﬂ’]ﬂﬂizUQuﬂ”liNa@lﬁﬂizqn@ﬂ%ﬁzUUﬂﬁiNa@lLLTJ‘]JIGIIEJ(;]'W Joaeane 14,500
FueaLfan ATNBUNA N 8 T lug 1Ia1WN 10 W7 2 A9 LIA1YN 58 5 WAl 2 39
Tapluritdt@anrinenn 26 1% LR e aIN1ITUINRIINIW 558 T AInuIIdag

ANWITUAN Takt Time

(8 X 60) —20—10

Takt Time

558
0.806 W7¢aT% = 0.806 x 60 = 48.36 IWIN = 49 Iw ]

IINNIIFIWIAT Takt Time T1IGBRINIINATUIY LA WIHNITWISA a9 bTLIaN
lumIanaatun 1 suldtasaniole 49 Suni lasaziindl Takt Time TdwSuuAsusay
AN BINENINRUARZAUTT LIAANERINUTTIARAT Takt Time #38lain
WHNII L TARUABN TN AN AIRWA ALHN A UTEN M RN TN AOLRRAIABAINNABINTT
andnlwinsuld laeaslunrudladymd dududasinidiuaanadnues

@ 0 oy B @ o . A A aa A o 0
wuﬂmmmasﬂu‘lﬁagmusl@nmmimmumm Takt Time %38 8nATWHI0 RINITD
U1 aAAANII U aINTEN I I US 9N T 1T E DI AN AN TR WA LANGN % T

180 O.T.
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2. 19UM YU (Working Sequence) AadaulunIu

TUAaU 4 4 o
aun 1 aun 2 aun 3
nau
; na Switch Load Mat! 111 | #BUTUIW
(Auto) MC191
Py Talszg + na Start 1w Clamp
o 5
3 78 (A8 ) Load $14L11 MC266 + Load 41
Clamp
4 WHLTUIU wyuduloniang
5 ATIROLTUNY 30 (\edparhe )
6 N9BuUaln Box UnClamp+Load v1%aan
; - ATIRFOUTUNU
. - Towuasl Be
9 - -
10 - -
11 - -
12 i i
13
14 - -
15 - -
16 h -
17 - -

18

Wanlszg MC103

Load 91441 + Clamp

gﬂifumaumsﬁ’mulmwia:ﬂu AINITIIATWAN

&
aun 7

4
AN 8

4
aun 9

Taiszg + na Start

58 (10389719 )

MTUNW + ABVTUITH

Load 9141 + Clamp

fonlszq + na Start

HILTUNY

Funu

WU 910 MC231

HOUTUNU

AHUTUI

1anlszg MC0B1

\laiszg MCO70

Load 914441 + Clamp

Load 9uidn+clamp

a3z + na Start

Taszg + na Start

(1A309vw )

58 (1938979 )

Wanlszg

Walszg

Load 91uaan + ith

Load 91uaan + ith
Clamp + 19

Load 9141 + Clamp (
AU )

Tonlszq + na Start

o o
38 (193837Nu )

\Hadszg

Load 91uaan + ith
Clamp + 119%

MITUN® + REUTUNB

MITUNY + U

Funu

oad 91wk + Clamp

Load 9widn+Clamp

T:fll + N@ Start

Taszg + na Start

AHUTUIM

ATIIROUTUNU

M9Iumalun Box




G]’]T]x']‘ﬁ 8 agﬂ"ﬁ'umumiﬁ’m WU

Tnaewn 4
. anil 1
11197%
1 PHLI
2 Waszg MC 306
3 1019 uean 1 clamp
4 Load 9% + Clamp
5 Tailszq + na Start MC
6 [toins
7 Load 1%t + Clar
8 n art MC 157
9
10
11

an %ﬁ'anwﬂ%’uﬂ;m%’oﬁ 1

56

9%

wi 2

ani 3

231

ROLN

Wailszg MC 302/1

Load 41uaan

111 Clamp + 1w

Load 91%iT1 + Clamp

Tavszq + na Start MC 302

@ Start MC 176/2
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ANADY

M9

REUINB

Lﬂﬂﬂs:g M306

L9 uaan 1w cl

Load 9134401 + C

TJsz:g +N@ S

T u

Al

A
2
T

57

an %ﬁ'anwﬂ%’uﬂ;m%’oﬁ 2

131119 %

Anh 2

| REUTWY

a

ﬂﬂﬂs:g MC - 302

yad 41waan + 111 Clamp +111497%

d 919 + Clamp

Q) + N4 Start

MC 176/2




58

PYUADWNIIAYNINUNINTT

dardized Work
% 6 L
1. ULIABIAYTZNOVINS
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A o a‘ .
AN 11 AT WNIVLIRNAUN 2 Nak

Date 1 Aug 11
Process Drill (2)
Model 21119-23F30 NAME : w8411 UAIWTI
JoB
SEQ 1st 2nd 3rd 4th 10th MIN MAX FLUCTUATION AVERAGE
ELEMENT
1 nuEum 135 1.27 141 137 1.44 127 145 0.18 136
2 wh Clamp 127 135 170 2.03 127 2.11 0.84 154

Load 9111

3 2.57 2.98 267 249 2.98 0.49 264
+ Clamp
waudulun

4 N 1.09 123 1.1 1.07 127 0.20 115
e

)

70 (19304

5 N 2000 20,00 20,00 2000 20.00 0.00 20,00
1w )
Un Clamp +

6 275 2.83 255 2.89 0.34 2.75
Load s1upan

aTIRay

Fuu

k'l

1w 8o
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AN 13 AT WNIVLIRAUN 4 Nak E\‘i

60

Date 1Aug 11
Process il (4) 193ULIA0
Model 21119-23F30 NAME : wg1/3m Yo
SEQ JOB ELEMENT 1st 2nd 3 th 8th oth 10th MIN MAX FLUCTUATION AVERAGE
1 nuEum 135 | 145 137 | 130 | 147 1.27 1.45 0.18 1.36
2 Load $1utd + Clamp 134 | 129 127 | 141 1.30 1.27 1.43 0.16 1.33
3 na Start 065 | 057 063 | 056 | 060 052 067 0.15 0.60
4 8 ( Faarinemm ) 600 | 6.0 600 | 600 | 600 6.00 6.00 0.00 6.00
5 Un Clamp + Load $14aan 152 | 1 45 | 130 | 133 1.27 1.52 025 1.40
6 1th Clamp + 1thau 0.70 091 077 0.70 095 025 083
7 T+ wBuRN 174 1.7 182 | 175 1.66 1.90 024 177
8 Load 11uid + Clamp 137 1.30 130 | 129 1.27 1.44 017 1.32
9 na Start 05 067 057 | 061 053 067 0.14 059
10 nhus 1 19 | 143 1.29 028 113
1 an 229 2.90 075 256
12 1951 3 1.52 023 1.40
T 5 0! 20. 20.95 1.1 20.27
P I P
LIRNAUN 4 Lag) il q@]
4 o 50 3
ate
rocess
Model swwgiund
5 MAX FL’
1 Wi 27 | 137 | 137 | 135 | 145 | 135 | 1. 145
2 [t 5 | 120 | 147 | 141 | o9 | 122 | 125 | o099 | 1 25 o
3 L 175 | 162 | 145 | 178 | 156 | 150 | 175 | 162 | 145 8 0.
4 147 | 103 | 1ot | 13 | 106 | 141 | 147 | 103 | 101 | 14 0. 1.0
5 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 04
6 105 | 098 o,
lamp +
U .87
lamp .78
art .99 X
.25 1.25
o 13 4.03 1
wadlu Box 29 129
al .34 69.11

LRAINITIVIANAWA 5 laarinn13auLg

2
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5199ULIA

NAME : wpianatiud Sagaw

, ,
A1319N 15 ANIHIVIANAKN 6 Aan 199
Date 1 Aug 11
Process Grinding (9)
Model 21119-23F30
SEQ JOB ELEMENT 1st 2nd
1 Wiy 1.40 1.35
2 Load yutth 1.57 1.33
Total 297 2.68

AN 14 WRAI
A8 2.74 3w

th 8th oth 10th MIN MAX FLUCTUATION

AVERAGE
131 1.41 1.29 131 142 0.1 1.37
151 1.46 1.55 1.37 1.57 0.20 1.46
2.82 2.87 2.839 274 297 0.23 2.83

AVERAGE

1.30
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A o a‘ :
AN 17 AT NIVLIRNAUN 8 Naw

Date 1 Aug 11
Process atuglu (10-1)
Model 21119-23F30 NAME : w.a.i500 wiiows:
SEQ JOB ELEMENT 1st 2nd 3rd 8th oth 10th MIN MAX FLUCTUATION AVERAGE
1 FG e 1.35 145 1.35 1.37 1.41 137 127 1.45 0.18 1.35
2 (Harlszg 098 122 111 147 115 098 1.25 027 1.15
3 Load 91141 + Clamp 1.34 178 1.45 1.63 155 134 1.78 0.44 1.58
4 Toulszq + na Start 0.99 113 1.15 1.07 098 147 019 1.07
5 3 (isfasrhom ) 12.00 12.00 1200 | 12.00 1200 1200 000 1200
6 anlszg 099 1.23 1.06 098 1.23 025 1.04
Load 41uaan + Lth Clamp

7 ) 175 1.87 1.99 175 205 030 1.92
+1thaw
Load 91wid + Clamp (

8 - 152 147 1.63 0.16 1.55
nauu )
Unrszg + na
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A o a‘ .
AN 18 ANTNIVLIRNAUN 9 Nawk 1 E\‘]

Date 1 Aug 11
Process admglu (10-2) 157991380
Model 21119-23F30 | NAME : wis31 niu
sEQ JOB ELEMENT st | 2nd sth | oth | 10th MIN | MAX | ructuson | AVERAGE
1 v«rflm‘;w'\u 1.27 1.37 1.35 1.36 1.43 127 1.41 0.14 1.35
2 lﬂﬁljﬂﬂ 0.99 1.17 125 1.09 1.22 0.98 1.25 0.27 1.1
3 Load 914141 + Clamp 1.63 1.62 1.47 1.55 1.78 1.34 1.63 0.29 1.56
4 ﬂﬂﬂﬁﬂ + N Start 111 1.02 113 0.98 1.15 0.17 1.06
5 30 (1edaavhiu ) 1200 12.00 12.00 12.00 1200 000 12,00
6 ﬁ‘JmJ‘:zg 1.03 1.03 1.05 0.98 1.23 0.25 1.03
7 Load 4199 + i1h Clamp + i 2.05 1.9 1.76 1.75 2.05 0.30 1.92
Nu
Load 1T + Clamp ( nAudw )
Talszq + na St




12 AT HIUNIAANIN
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P o P |
AN 19 ANTNIVLINAUN 1 3

Date 8 Aug 11
Process Lathe
Model 21119-23F30
SEQ JOB ELEMENT 1st
1 wiuu 134

(Waiszg MC 306

12191me8n wh clamp

64

& A £ & a a
3IATIN 1T WHNIUNINNG 3 AU UINYRLLB YA

NAME : wnsing §aaded

MAX

FLUCTUATION

AVERAGE

1.018

' Load mwth

A




P % P %
A13191 20 ANTNIVLIRNAUN 2 AR

& 4
AN 1

65

Date 8 Aug 11
Process Gringinng 59ULIAN
Model 21119-23F30 NAME : ugionaiud ngeu
SEQ JOB ELEMENT st | 2nd 7th 8th 9th 10th MIN | MAX | FLucTuaToN | AVERAGE
1 Wi 1.31 1.34 7 | 141 132 1.29 1.27 1.41 0.14 1.327
2 Aamey 451 | 512 498 | 507 | 511 451 517 0.66 5.003
3 o 142 | 1 128 | 137 1.53 1.28 153 025 1391
Total 724 67 776 793 7.24 7.93 0.69 772
4 o Y o 2 dad
AN 20 LA N FULIRIDINY 10 AT L']a’]'ﬂ(ﬂ‘ﬂq@]
fa 7.24 Juii
9]']5’]\117; 2
Date 1
4th 5th 6th 7th AVERAGE
64 1.83 175 1.86 168 1.735
2/1 1.72 1.54 1.67 1.89 16 1.667
aon 1.54 1.39 1.75 1.43 137 1 1
Clamp + 11} 0.97 1.03 1.06 111 2.03 1.26 0.87
Load 1w 85 0.76 1.03 0.93 0.64
Tarlazg + n
e 093 12 !
[ 9 124
WHL 172
(Hatk 176 19
o L 1.55 1.37 1.45 1.64 158 1.64
1 v 125 1.21 1.84 1.63 214 1.21 1.31 2.14 1
12 98 0.76 0.84 0.92 0.92 1.24 1.36 0.98 0.99 .36 0.
13 1.15 1.04 1.23 1.26 1.18 1.02 1.01 1.21 1.18 1 0. 1.16
4 1.25 134 1.48 1.23 12 1.25 138 1.29 147 13 0.
5 1.66 148 1.72 1.69 1.58 1.47 173 1.87
T 1.4 1. 1.79 1.63 1.7 1.38
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NAME : w8411 UAILWTT

8th oth 10th MIN MAX FLUCTUATION AVERAGE
1.40 1.35 1.44 1.31 1.45 0.14 1.382
1.35 1.28 1.35 1.28 1.41 0.13 1.339
1.95 1.98 1.95 1.91 212 0.21 1.998
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113 1.07 1.02 1.18 0.16 1.003
18.41 1835 18.25 1842 047 18.334
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