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Bachelor of Engineering
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Abstract
Hino Motors Manufacturing (Thailand) CO., LTD.
Teparak, Samrong, Samutprakran 10310
Truck and Car Products
Production 1
Engineer Assistance

Mr. Pakorn Kumarn

Hino Motors Manufacturing (Thailand) Co., LTD (Samrong plant) is the company

that produces the automotive parts. In the cooperative education writer work as an

engineer assistance in 1* Production Department. Responsible for operating Capacity-

up plan working as an assistance of Capacity-up Center. To calculate target of reducing

takt time and find how to adjust new takt time for decreasing manufacturing time.

Additional the other works are Dolly of raw material project and Scrap project.

The result of Capacity-up project is can reduce takt time to support volume up.

Owing to the quality, can not adjust takt time follow the target that is reduce takt time to

10%. But takt time which can reduce, enough to support volume up in next year. And

the 1° Production Department will continue to reach the target in a few months.
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3. Board Front Door 8. Lower Arm
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1.1 Knuckle 4x4
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Tapping of oil seal, Caliper Tierod ball joint installation face
Lower ball joint attachment assembly hole

Stabilizer, ABS sensor brake hole
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Model 4x2
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.
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Reinforcement ‘.

Petlo. : 4216300039 _

Model : 4X2 4LINK STD H/D Citer)

Part No : 42110-0K190

5UN 2.20 11AAIEI0619MTVDNYD Model : 4x2 4-Link STD. H/D
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d’ Y [ a d' d? 9
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Diff case B-200 #1 EVA

T/T =0.9 min /unit

Unit/Day
1400

1200 -

1000 -

800 -

600 -

400 -

200 A

0 . . . . [
Sep-10 Oct-10 Mow-10 Dec-10 Jan-11 Feb-11 Mar-11 Apr-1 May-11

51 3.1 uanweadwanveslarl Diff Case B200 #1

v 9
[ a % 1

A Y < A o = =< A =
ANNINN 3. 1 l!ﬁﬂﬂiﬁ!ﬁuﬂ@ﬂﬁ\‘]Waﬁﬂﬂu@tﬂﬂuﬂuﬂ’]ﬂu ‘]J53 NP UNHRHNIAY 1.]54

'
a a

& @ 1w o a <
¥4 la1l Diff Case B200 #1 #ilaq1iunani Takt Time 111111 0.9 W17 NBOATIHARIZIHU

v IR

oA A A = [ a o . ' v = 1
VNADUNNNINUT DIADUINBYIIY 154 ¥ndewanN Takt Time (MNY 0.9 UIN ‘ﬂgllﬂJﬁUJ"liﬂ
o A A A ‘é’ 14
imsumswa@mwmu%
% :J, =KX 9 =

[ A A o o a Ay Yo A Y
ﬂﬂuuﬁ]ﬂ@ﬂﬂﬂﬂ?ﬁﬂﬁﬂﬂ;ﬂLW@LWNﬂTﬁQﬂWiWﬂ@ TﬂﬂTﬂiNleﬂ’iuuﬂuwmﬂ o (114

=2 ad (v a A .
ﬁﬂmuazm’a‘ﬁﬂsuﬂ;qmzmumﬁwamwaaﬂ Takt time 99 10%

aA A Y U
3.2 TIE]B{,]TI!ﬂEI'JﬂIﬂQﬂ‘]JIﬂ’NQ]H
STUUNSHAAUUY Toyota ( Toyota Production System, TPS )
= a d‘ ] Q' a A Yo ax a = [
jF LI 'H'$‘1J‘1JﬂTﬁWﬁ@l“VI14\1!Lﬁ')\iﬂ']ﬂ"lﬁ!WiJ‘iJ‘iZﬁ“Vl‘ﬁﬂ?WGlﬁﬂ“]J'J‘ﬁfﬂiWﬁW] ganan
Y
uuaAalumshide magads (Muda) THruadu
A = 3| Y o A Ao Y 1 9 A dgl
MUDA 79 ANNFYLAY L‘]J‘Ll@]'Jﬂ"ISﬁ"lﬂﬂfluﬂ15WﬂG]VIVI"IGlViﬁ'Jule’ENG]uT!uLWNSUMIﬂEJ

(=} J ] ] d‘l a (Y a a I 9
"luugam WU NI1559, NITFONITIU Defect, mima’ouﬂmllummm, Mskanny 1Wuau
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¥UAUDI Muda ( 7 Wastes)
1. Muda 9AMINAANY (Muda of Over Production)
2. Muda 1NTUAIAIASA (Muda of Inventory)
3. Muda 91711539 (Muda of Over Waiting)
4. Muda 91nMm3iAa0ud (Muda of Over Motion)
5. Muda 91ANISUUES (Muda of Conveyance)
6. Muda %1ﬂﬂ1’iwﬁﬁ§uﬂmﬁ’ﬂ (Muda of Correction)
7. Muda 910N15#a9 (Muda of Processing)

Just in time (JIT) Ao mMswanludandsams danould laaunaindesns wazlu

A

[

YSandesns ndnmsmiunlesluszuy Iaadl
=
1. 3¥UUAY (Pull System)
2. 321 IUNITNAN (Takt time)
3. ASTVIUMIHAND 1vaned19@01H9 (Continuous flow processing)
[ Y o 4
Jidoka (Autonemation) Ao wanisznugunn Tagwiinanunazgunssiaiuguiuy
(% A d’ A [} A W dy
o0 Tul@ InFeslomivayussuy Nal
1. uwsthelvualvailduenaniugnszuiunsnan (Andon)
2. ILVUMAUAYANEYA (Fixed position stop system)

| o < a a
3. 1n509ile1iogUnsainsanyanuAalnG (Pokayoke)

Lean Manufacturing and Takt Time
MIHAAUDY  Lean W3OMIHAALUUNUIAINOA ( Just-in-Time) AO MIWAANNIZ
8 9 A2 4 4 99 A 9oy a 4 vy
auamsaFudiungnmdeants melunaimgnmdesns wagzlulsinangnmaeims lu
4 1
MIAIUANMIHAARIETZ DY Lean 1 azaneliannsnsossumslasumlas nazdamsnu

4
P ldedrasinslasondeiuina tazismsdane lui

1. NSTVIUMSHAAUVDABIHBY (Continuous Flow Processing)
v 4
ﬂizmumiwammmmﬁm ‘Vi%‘@ﬂﬁﬂﬁ@ﬁﬁgﬂﬂl ﬁi’] LL‘LJ'JﬂﬂI‘L!ﬂﬁWﬁGILLﬁ%
A 9 d' 1 d'l [P=1 A 1 a o Y
A UYTIYIIUNABDIUD Tﬂﬂllllllﬂ"li‘ﬁfﬁiﬂ NIDNITACAUUDINUTEHINNAA ‘V]ﬂ‘ﬁ

Y
FLYLINTEHINMINAATUAY
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=1,

o 9 a I~ [ tﬂ' =1 Aa va v
msmInnszuumsnandunuuaeiiiaauuIneamsl e
1. WOUIAGEUATEITNTNUSIAVYDINTZUIUMIHAA tazIaaen1swan 11l
) v Y v v
520N NMIAAOUNVOITFUNUTUN A
a 9 A [ A [ a 9 Y
2. W95 lmaseadnsmmznunlvinamnz auiulsmnanudean1sveignm
d' Y [ a o Y = d' 9 d‘ [ d’do [ a a
e Tnnstagilunumenseaaiiiladie aaseznanmesns IasesdnsAsaansHaamu
Y A o 9}: A Aa a Aa a o & a '
ANNARIM3 esnnih i dudesRuasnuiamsnaauinnuanusuilu uazimanwl
auganmelunszuIumInan
v Y Y I
3. waa 1oy lvaneieINazFu NI9aIUIUFUNUNAINOUTEHINATLUIUMNT
' S avy A s 2 ° = A o ) . 2
Tungazaiilndosiga atimasuanduauiidweumsdsulgeldunnmniiu
o a a Y ~ 9 Y A o
4. gutumswan 1¥asana1numsizenioaussgnakionszuIumsna
o o Y ) 9 Y A A Y a 9
5. wanwinauIdansahinu lavanendii welnarugumanaa ldvaie
Y
JUADU
Y
6. AuilumsnuaumMsHanvateiuaou lasfmuaduntinau ldmunz au

7. 3l nanuduiiauumumaiaiag memulszansanlunsiinu

2. MIMHUATINITMINEA (Takt Time)

. A 1w 9 a 9 9 o 1 [
Takt  Time  f9 A19AIIANUABINIIAUMYRIGNAT A1 Takt 11y

o A = 1 . = @ R Y A v
AMuueesy (luawigijuern@eudn Tact Time) WINEDY NITAUAT FIMUIINAAIY
o Y A Yy Vo 1 = o 2 o . o q¥
nuARIUANIANaINEluR 1T Tumsiauaues  TusiueuReIny Takt Time 32111
Tumssmuadanazmsiauiesoes uaANuAIMsVeIgnA1  HieMHUABATININAATH

HNUBATINITUIYT LD

59UM 31914 (Work Cycle Time) 12z 934332 11A09M5U09gNA1 (Takt Time)
[ Y i1 Y 1 9
Work Cycle Time fio m3ihauiiudinu ehauasansnuazifodugans
o & A o 1A L 9 a d o g = 2y o
Maivezsuihaulningasuduaudnduiuseus Taslgasuduvesmsiguin

Y
[ a 3| o % '
'1JiiﬂUﬂmﬁﬁuqmﬂuaﬂiaumm NITNINIUATY 1 50U Nﬂﬂgll@g])waﬂ'l‘l!ﬂfﬂﬁﬁﬂﬂ 1 U
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Cycle Time (Min.)
16 1.5
149 1.2 I ]
— 124 1
£ 0.9
%’ 0.8 A O Cycle Time (Min.)
£ 06
04
0.2 -
0
1 2 3 4
Station
Station 1 2 3 4
Cycle Time (Min.) 1 1.2 0.9 1.5
Total Cycle time(Min.) 4.6

3UM 3.2 1eAIAI9E19 Balance Chart

ABVIAVDINITHAA (Bottle Neck)

A ~ a . & b 3
1NNINN 3.2 ﬁ’lﬂﬁﬂ']ual@] u Cycle Time 3J']ﬂ?£ﬂ ﬂﬂuu%glﬂl‘!ﬂ@ﬂljﬂ llaglﬂu

v o

o w a a 3 9y dy = o o =3 9 A
AINTHUA NIAINITHAAUDITIUNITHNAAUY %z%wugmmﬂumammm T]ﬂlli]ﬂ%ﬁﬂﬂlﬂ

~ A A o g A o ~q ¥ 9 = 9 A
4 INIITDTIUIRIINTIUIN W‘l5'13'J’]HJuﬁﬂ']uﬂ’l\ﬂuﬂcl%lja’]u']uq@ BUADTIUNDUNUT 1150

o ddyd 9 9 ad d A v & < &£ 1o dy
AMUHANADIUUNATY ﬁ)mmiaiwamuumimaaﬂau AIUU Output WUHDINVYAU
Y

Total Cycle Time A9 11A15INNINUATVOY Cycle Time UAAZADIN WNIWAIINI

2 e Y 0 & a o £y (o v a
yunusuig lgalumsiimaua 4.6 W1 tazezihwaiil "lﬂmmmwmunumiwama
9

BU

= v Y ol A o o < Y 9
Wﬁzmmmﬂmimmgﬂﬂmu!,ﬂummﬂtg LWtﬂzLﬂummﬁuﬂmgﬂﬂmmmi

£4
a1 A ]

A Y A S A o v a 9 [ v A Y =\ [V dy
AUAINHUINADYU ﬂﬂlgﬂﬂil18ﬂLW® NIVATUAIANAANDDNITINAAITUA Tﬂﬂuqmmu
Takt Time = Avariable Time / Customer Demand

Y '
M0g19 gnAIABIMIAUA 10,000 Fuidou Tasiinaihnmskaa 8 42 Tusaeiu nainen

9
Y

< Y =
(B3 57 30 1IN fariu
Takt Time = [ (8 %Y. x 60 Y19) — 30 U9 ] x 22 31 / 10,000 FusDIADU

Y
= 1 W"NneFY
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AN o ~ Y ¥ a0 A da v o Y o q ¥ .
HUABDWHNIZTNANAIABDINIT Iﬂﬂéﬂgﬂﬂj1a\11=lﬂﬂlﬁ']ﬁll']ﬂ ﬂ\i””ﬂgg}@qw11w Takt Time

£

M7 0.9 x Takt Time = 0.9 U191 9111533919 0.9 x Takt Time (W312192 @991 19 Takt Time

Y031 108NI109gNA1 10% toNazwaaldiy uaziions Break down A199

A ToNn

£a

_Before balancing Takt 1

Station 1 2 3496789 QT 1215;41916;[1&1934):

. Team1 Team?2 Team3 Team#4 Teamb .

311 3.3 vaasseuMIMINUURININNUIAaZ AN
@ [l Y Y a Y J =) Y a Qy Qy Y <
MNAIvgNTduEINTaeFe 111 uaazamiivzdeendauaiu 1 Fuldase
a o 1 . = a o ' ~
Molu 0.9 Wil TagazihA1 Takt Time linlSeufsusounaimsiinuvowaazaniiin
naldaun /T ne b
A < ' A 9 a T Ao o Y A v 1
M 3.3 szwunaniin 2 ldnannunifidiue sz IdusEn liawiso
) PR B ax 9 & o o Y o v o
apuAUBIANUAEIMIgNA 1d Taedsun lvilymitl SuiluszdesiimsiSuaanaimsinu
uaazandl Ivegmelanaives T/T uie 9ni5uis d luamsnlsvaanaimsiaula
Awv o o 9 A o Y 1w ' KX o I Y °
vsEnsuiuszdeununaimsiauldunminau lugaawnar o.T. sesduiludesiuim Takt
1 9
Time 1113 #9A1 Takt Time 1192158071 Actual Takt Time

Y]

Actual Takt Time 111009 NawInAganniinaua sl lunmsnan e

ADLAUBIANNABINITVBIgNM I U IUNgNA NI UA LAIZUANAINIIN Takt Time

assamibunldinnm Tae Actal T/T 92 1Hnariinuauln@siuny Over Time 1o 9910
1. 59UNAIMIRNI (C/T) ¥eIniinane199z1nna T/T 49 liansnilSuas

1 1 o & o o o a

Iegnielda /T 14 Jeduiludesldminauiauuennaimsinuilng

] 9
2. navihinlFlumssaalumalfiaiu biaunsashldlsz@nsaiull

14
g a A ]

Ao I Y o =2 9 = A @
muﬂm‘wuﬂ"h'lﬂ AIUUIADINMITIHOY T2 ANTNMNNITMNUVEINIT NI

=KX o Y a 1

A o vy 9 a A o a
Llaxlﬂiﬂ\?ﬂﬂil’hﬂflﬂ ﬂ\i“l/l’]qlﬁl')a'lcluﬂ']ﬁWa@W]Glslfﬂﬁﬂﬂgll']ﬂﬂ'l'lna’wn\ﬂu[ﬂﬂ@'l



Actual Takt Time =

rnanhalnfdgnt luwidsie + a1 0.T.

'
=t 3

THIUTH N ABINITAD I
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v Y
Mod1e Vi Idtmuanaimsiinulng 8 s Tus Hnain 15 1 2a53 nazgnAlini

Y Y Y
FoaMIAUAADTUTIUIU 600 FU WTIZRSTUMUIUAT T/T 19 45 WNAA0FU LATDUIA

1 v [
MIMNUIDINITNNULAILINN T T/T Faluuiunausnda lasmualdminaumuuen

' 2 Y
NAIMINNUYNADN 2 219 A9UUAT Actual T/T LNV 57 IUINABDTFU

Takt Time =

(8 X 60)—15—15) + (2x 60)

8 x60)~15-15

ATT. =

=0.75 windadu =0.75x 60 =45 TuiineTu

600
Foua YAMAZUMI CHART
w 5 Auai oL
WU NHIY 80 A T.T.= 57 Jui/iu
(Auh) 50 1 T/T = 45 fwitiu
40 1
A 55
30 1
B 47 20 4
50 10 A
0 T
D 39 A B wiinewu C D

31U 3.4 uaaamsiinnaIMIHOUNes0I5UANNABINGYBIGNA

MSIAANQAMINANIE Takt Time

= - tr
=0.95 miaatu =095 x 60 =357 Juhnatu

9
MIVAAUAANIHAAUDITZUY  LEAN  Iaoneronudalionsimsnanaaaniig

nszuaumMINalndifesdu  uazlaunIny Takt Time %91asUnfonsinsnaaveaay

nszUIUMIITNNTAN U VVDS

Cycle Time (Gounalumsiin w) Tunined

v Y E2 4 9
szoznef 1 lumsnandumuioduau 1 Fu Wl MINNTaNaMNaNAaNIHIAYDA

1 < 1 o
NSTUIUMIEINTouLeemIUNT DAY € PNAT NN
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P3O | EAMYRINIZIIUMINGA AN Hadns
3 - ] q%ﬂllu_:, 3 o 3 a By _:,L'll I.'lnq
1 | cycle Time>Takt Time rnanduAtliiuaTmAsnsvegnd Wienszuaunsdaly lsifim
o ar | Fl
2 | Cycle Time<Takt Time NN AINEHEAT LAY 219N TEREAIANTIATNABINT GHEE
= B 3 a Fr
3 | Cycle Time>#30 < Take ninsaelunszinunssda ilinssdmilA limivawe | nwEa
Time (Liuinow
N = ETEE = = = Y ) - T =
4 | cycle Time vaan AMAIN 1T HAATBLE LA TAD N 15 VO IYNANTIAT IA T IAMAR
ASZUIUATS = Take Time W HUBUB I EUY LEAN AskER

[

Y 9 E4 v
AAIMIHAAYDINTZUIUMININUATUIZAUBYAUNTZVIUN TN

v ' 9
Cycle Time 817U IUNFA 1130M58n0213AA0UIA (Bottle Neck) 11 N1519UHUMAINITHAR

9211909 Cycle Time ™ 9AA0v39 lagthwulSouiiouny Take Time NUMAINIIHAR

I @ Y Y A 1
lWENW'EJﬂ‘]Jﬂ'J’lllﬂ@\?ﬂ’li"Uﬂ\?Qﬂﬂ']Wﬁ@llll

MIVAMMNIATFIUMINOY (Standard Work)

4 { a 4 4
Standard Work 10 1A309107 14 lumsnaauuuas (Pull system) tive1¥ilsz Tomigagea

A [ Ao o [ =2 9 I ¥
VINAULUASIATOIINTG 1umm$ﬂﬂqjﬂy1ﬂqwj$ﬂqiﬂ\jma\igﬂﬂ’lla'ﬂljl’lﬂ

Tags1eazDeauod

Process, 5¥A1UB4 Inventory, [FUN1INITRINUYBINITNGU 1AL Cell Layout AIAIDE1

Standard Work Sheet (Example)
Master Cylinder 12345678809
[ Scope ol [mm Pick up raw material | Dale prepered
Operati [T Finished produet | erfevised:)
IHNE) N
[
2
~ L210@pr; [m110@p ] U -
\& 1 Raw Material |
rrrrrrr o
o @ Y BiEEsE
— Finished Product |
@ 'rm.[:‘] 'E'thpu:t 4.-':,
| O 0
i
LT
T
Oy Sy SorderdWiok- | =of Peeces of Sl T Cydla Cperator
crek | precasion | inerocess | wokinProces | Nee Tme Mater |
< Ly 5] 5 40" [ a0

gﬂﬁ 3.5 UAAIAIDEY Standard Work Sheet

Standard Work 21/5znov'l1d8 seaUNMIIZEUUOYI Work in




fonssanemsiSui/geedisneiios ( Continuous Improvement / Kaizen )
1. QCC (Quality Control Circle)
1 @ o 1 < o { o
M3wnguiu Tasaiing lavesnunguians 149U 4-10 AU Tunsiau
= [ d' % U d' a dg} [y Z [ [ [
@enu ieud luilymninatu uagWan Iy SININaIIANoN NUBINTINIIL
Deming Circle — PDCA
A 9 091’ a 4
1. Plan o msAumilym msauihvane msdlnsiziuaznsnaumy
uf) by
A o a ~ 9
2. Do fa MIANHUMULALNGTA
3. Check D MIAAAINNA
= v o &
4. Act o myvaniuiuanasgiu
2. DINTIUANUAAIIY ( Suggestion Activity )
a PN [} 1 1 a 4
Ao nanssunalalomaldt wiinaulddaiuilumsusmsesdns Tag
ax o (] A 9 < [ (% T A
raueITM I Inug Ngnded soa57 Usenda asane avie wazaiyn niuday
4 a a QA'
szlerriveananssuANNAASSN
a @ o A A 4 [
- dalemalvwinenunihanuaaniilse Tewiunldud lvdlSul e
1 9 d' 1 dl a d? o
- aamlgnengaalammayulunsiiau
t:' [ 1aAa [ Ida
- miuanyilasansuniiauasnsnoay

a AaAa d‘ o
AINAAILINNAITNM

MeIuAMNINTIA tazanedon lumsiiu

o d' A d' (% Yy a A dd?
MINUATENNBIATIINT MNUseanEnmavu

[ o A o =) QBI’ Y dg}
msdsulgamsiaunduay visoaatuaeu Indieun
- Uszndandenunazaaaeg nsems g liqua
6 TundUIUNIZLIUMIMNDINTINANNAASIZN
o A 3
1. msduna aurgamiluilym
= o o
2. duaIu asaamuMsaliligiu
3. Aadu a3 auuamand ly
J Y
4. MAMIal 43 19UNUNTIUFIIN
5. UQia dniiumsdsuilg

6. AR AV STANTHA
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LY [ o ﬁ'
3.3 ‘ﬁaﬂﬂ‘liﬂ‘j‘ﬂﬁﬂ Takt time #azN1IAHINdaA Takt time 10 %
A . £ Y & 19 . .
ABNITDA Cycle time %31/52NOUANIANATOIINT (Machine cycle time, MCT) tia1g
178130 (Hand time)
1. MCT (Machine cycle time) fi® DANIAT09905711910 d1150dTu59]A d
0819191
. .. = 3 d’ % Qy d‘ A %
1.1) Cutting condition up A® M3UsuReu lumsdaFunuveLnTeeilada (Tool)
o 2 1 q a do & &
Inaruau @Gy oy JuATUIUMIHAANAATU UL AT DN
< o Qy 9 19y 1 ~ a
szozuazANuE lumsnasunuld uadesniuquainuiouin

(Roughness) Iriegluanimua

Rough turning

To adjust Feed & Speed up

Can reduce ~ 10 sec

v il Y
s 3.6 uaasdredumsliuNeulumsnaguau

1 Y Y
1.2) Combine process B N3533W Tool IoanvuaouMINATUOIN U lu
Y [l
FuaoUMINAAN T A0alH Tool 1171 2 @2 Ao Drill 159123 wag Insert 149
o 7 9 = =\ v A o 3 3
#1 Chamfer 11ag Spot face 1Suil531¥iMae Tool 1iisadde? #1114 3 Tunow
Feazavania lunsiasu Tool laun
N

sz lominld Ao 1. aa MCT (Machine cycle time)

9 9

2. aAAUNUUDINS 1% holder

9 Y [
3. AAAUNUATUNANIY



Current
Condition

1.Drill hole

2. Chamferlng

3.Spot face

54

New
Condition
1. Drill hole
2. Chamfering
3. Spot face

gﬂ‘ﬁ 3.7 UdAIAIY1N Combine process

. A A A v o o Y a 3
2. Hand time 9 NATNWINNUNIIUNNIU ﬁuﬂiﬂﬂiﬂﬂﬁ;\‘ihlﬂ IHU fﬂiﬁﬂﬁ\iﬂi$ﬂ

o9 lwiAioanalile H30M5aA Muda 71499

4 ) 4
2.1) Balance job o MILLNTUADUMITINUNOAATUABUYTO 13 11081 1u

1 3 Y v A
usiaziunou lnameanuuInigea

3.3.1 wanmImuIauielsy Takt time anad 10%

1.

SUTINTOYANAINITHAR

E4
1.1 Kotei betsu ﬁﬁ] AN ILEAITIIAZIDIATUADULAZIIAIVOINTLUIUNITHAR

Line name
Section achine Line (Knuckle) MITWIRBIATEIY MGL. GIL TIL ISSUE
Model 92 N : Knuckle 4x4 1 saumsnwm
/C No.& Detail Time On Process 400,00
Detail Of Jobs.
Process MI/C | Hand | Totaimime 45000
= ._A___.____'____ - =T Takt time
10/MCH | Milling Of Bearing Installation Face & MachEEEKEY 56.0 | 244.0 | ioo.oo
192
20/MCH | Tapping Of Oil Seal , Caliper Tierod B/J Ins{ERZNE 19.2 | 193.2 | Js0.00
30/MCH |Lower B/J Attachment Assembly hole 82.0 18.7 |200.7 1 ]Ioooo
40/MCH | Stabilizer ,ABS Sensor brake hole BKT, AB JlkerX0) B515! 227.5 1 |50 %
150/BR |Burr finishing 0.0 62.5 62.5 1

lo.00

Total Time (SCT) 736.0 |191.9 |927.9 |

Machine number & process
and Detail of jobs

110/MCH 120/ MCH 130/ MCH 140/ MCH 150/BR

Graph shows Cycle time
of each process

311 3.8 uaAdI08149 Kotei betsu
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1.2 Takt time A® 1IA1NITNAA 1 WU
1.1) CCR Plan Takt time f1® Takt time cl‘/:iP'hEJ\‘ﬂ‘Iﬂ!CCR (Center Control Room)’cg%’ 3
HAR FISIINTRATINAAGI M 19T ANINN TR Real
Takt time G?Tuagiﬁuaaﬂéfwamwﬁau&uq
12) Real Takt time fio Takt time fitioufiga ficnnsondanldess Taonaisou

Aa {3 a g
N5ZUIUMSHaNMITUABYIA (Neck process) 9z AnITli Real Takt time

\ CCR Plan
1 Takt time

Real
Takt time

v

Neck
process

g SR NNNRAN

51U 3.9 1@AIREI0819 CCR Plan Takt time 118 Real Takt time

fathyuean Takt time 10%
AU Takt time aAAY 10% 310 CCR Plan 11ag Real Takt time 19 Target #1

(18 Target #2 UG 1AL

Ysuilgenszuirumsnan
tﬂ' o Y [ a d‘a 1
OAIUIMNI Target #1 1Ay Target #2 Aoa5VUINTEVIUMINANNAANDU
Y] (] <3 v A 1a a 1 A a
1nAee19Tugl 92U Target #1 lidanszuaunmsnaalame uaf Target #2 An

NNTLVIUMTHAN OP120
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F 3

7 7 7 7 7 o 7 7 7 7z e e .

____/___4_/_____/__\1, Real Takt time
Target # 2, reduce 10 %

AN

v

OP110 OP120 OP130 OP140

51U 3.10 1EAIFI0819013M1 Target#1 11ag Target2

332 msmuIu5u Takt Time anag 10%
wafmMuan Takt Time 0510 14gaT
Maru M
1) Line : Differential Case S20 (1 cell )
~ CCR Takt Time AL 3.90 YN / 234 U0
_ Target #1 Takt Time (MAY 3.51 WIN / 210.60 I (lad process éll’eN‘]J’jo'J‘]Jﬂ'u;Q )
~ Real Takt Time AL 2.90 WA/ 174.40 31U

_ Target #2 Takt Time (MY 2.62 U / 156.96 1M ( ﬁﬂﬂﬂ%ﬂﬂqﬂ 4 process )

2) Line : Differential Case B190 (1 cell )
- CCR Takt Time N 2.98 WIN / 178.80 3N
— Target #1 Takt Time AU 2.68 W1N / 160.92 U0 (é’f’e'mJ%'mJiqa 2 process )
- Real Takt Time N 2.90 WIN / 173.86 3N

- Target #2 Takt Time $HY 2.61 WIN / 156.47 IUN ( ﬁ@ﬂﬂ%ﬂﬂiﬂ 4 process )

3) Line : Differential Case B200 #1 **
_ CCR Takt Time MIAY 0.90 W1N / 54.88 TN

~ Target #1 Takt Time MU 0.82 W1# / 4939 Ju1ft  (Ae91/5u153 9 process )
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4) Line : Differential Case B200 #2 ( 1 cell ) **

_ CCR Takt Time MIAY 3.19 WA/ 191.95 1N

— Target #1 Takt Time MINY 2.88 WA / 172.76 1WA (ﬁmﬂ%’uﬂqa 3 process )
5) Line : Knuckle 4x4 (1 cell ) **

_ CCR Takt Time MY 0.40 WA / 192 JU1N (8 cells)

~ Target #1 Takt Time (MAYU 0.36 U191 / 172.80 21111 (8 cells )

( Target #1 é’fmﬂ%’uﬂqa 4 process )

6) Line : Front Hub 4x2 #2 **

~ CCR Takt Time AU 0.67 WA / 40.23 U0

- Target #1 Takt Time 9110 0.60 YN / 36.21 3N (GQ]JEN‘]J%JiJ‘iJSqQ 7 process )
7) Line : Front Hub 4x4 **

_ CCR Takt Time WNY 0.454 W / 27.25 U0

_ Target #1 Takt Time WAV 0.409 W1 / 24.525 i ( A91/5D1/59 8 process )
8) Line : Front Hub 2x4 **

_ CCR Takt Time MINY 0.49 WA / 29.67 IUN

— Target #1 Takt Time WMNY 0.44 1N / 26.70 N ( éfmﬂ%’uﬂ’:;q 4 process )
Maru W
9) Line : Housing Leaf (Main Line)

— CCR Takt Time WAL 1.60 WIN / 96 IUd
- Target #1 Takt Time 910U 1.44 YN / 86.40 3N (ﬁ’aqﬂﬁ"uﬂa;q 3 process )
— Real Takt Time MDY 1.47 1N / 88 3N

~ Target #2 Takt Time (MU 1.32 W% / 79.20 31t ( Ao91/5u159 6 process )
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10) Line : Housing 4-Link (Mix Line)
~ CCR Takt Time MR 1.76 W / 105.60 TN
_ Target #1 Takt Time 19110V 1.58 W / 95.04 7N (@?II’EN‘IJ%U‘]J?:Q 6 process )
- Real Takt Time N 1.68 W1 / 101 3N

~ Target #2 Takt Time tM10U 1.52 W / 90.90 WM ( @fmﬂ%’uﬂqa 6 process )

11) Line : Housing H/D **
_ CCR Takt Time WMINY 1.35 WA / 81 31710

— Target #1 Takt Time 910U 1.22 WIN /72.90 IU1N ( ﬁ@ﬂﬂ%ﬂﬂiﬂ 9 process )

Maru K

12) Line : Rear Axle Assembly #1
~ CCR Takt Time WAY 1,30 W9/ 78 UM
- Target #1 Takt Time MINY 1.17 W0/ 70.2 3N (ullifl process é]}EN‘IJ‘fﬁJﬂiqﬂ )
- Real Takt Time AY 0.91 WM / 54.50 FUIN

— Target #2 Takt Time AU 0.82 WM / 49.05 3u ( Q?II’EN‘IJ%JU‘]JEQ 7 process )

13) Line : Rear Axle Assembly #2
~ CCR Takt Time IR 0.92 WA/ 55.20 T
— Target #1 Takt Time MINY 0.83 WIN / 49.68 IUN (ﬁ@ﬂﬂ%ﬂﬂiﬂ 7 process )
- Real Takt Time N 0.91 WIM / 54.50 IUN

~ Target #2 Takt Time MINY 0.82 WM / 49.05 3W ( ﬁ@ﬁﬂ%ﬂﬂéﬁ 7 process )

14) Line : Differentail Assembly B200 #1
- CCR Takt Time MR 1.35 W9 / 81 310
- Target #1 Takt Time WY 1.22 W/ 72.90 3 (el process gf’ﬂﬂﬂ%ﬂﬂ‘;ﬂ )
~ Real Takt Time N 0.88 WM / 50 IUIN

- Target #2 Takt Time 91U 0.75 UIN / 45 IUN ( ﬁ@ﬂﬂ%ﬂ‘ﬂjﬂ 1 process )
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15) Line : Differentail Assembly B200 #2
~ CCR Takt Time MR 0.96 W / 57.6 TN
— Target #1 Takt Time AU 0.86 WIN / 51.84 IUN (Ulmj process él}m‘ﬂ%ﬂﬂiqﬁ )
- Real Takt Time N 0.88 W1 / 50 IUIN

~ Target #2 Takt Time (10U 0.75 W/ 453U (éfmﬂ%’uﬂqa 1 process )

16) Line : Front Differential Assembly S20
~ CCR Takt Time WINY 1.42 W19 / 85.20 FU10
~ Target #1 Takt Time M1 1.28 W / 76.68 71 ( Ao91/5u153 6 process )
~ Real Takt Time MR 1.33 w9 / 80 31N
- Target #2 Takt Time 910U 1.20 WIN / 72 3UN ( ﬁ@ﬂﬂ%ﬂﬂiﬂ 7 process )
17) Line : Differential Assembly B190
~ CCR Takt Time WA 1.55 W9 / 93 U0
- Target #1 Takt Time WD 1.40 W1 / 83.70 3w (el process g])’E]\T]J%‘]_I‘]JiN )
- Real Takt Time WAY 1.27 W1 / 76 U0

- Target #2 Takt Time MINY 1,14 W10 / 68.4 W0 ( éfmﬂ%’uﬂqq 2 process )

= sy 1Y [ . A ' v
% 131909 10117 1iAe91)S1U1 59 Takt Time Target #2 11199910 Real T/T MU CCR T/T
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3.4 fedamsifinlgalan Knuckle 4x4 nazagilwamsisinlgalei Machine

Graph Data From Longest Knuckle
Process at Cell # 3
: CCRplan T/T=0.4 min/ pce. CCR Plan T/T
=192 sec /8 pcs. 6
250,00 mnu Real T/T
200.00 - T ) Real T/T =192 sec / 8 pcs.
9 =0.4 min/ pce.
150.00 \\
100.00 | Target #1 wiu Target #2
=172.8sec /8 pcs.
50.00 - _— =0.36 min / pce.
0.00 + '
110/ MCH 120/ MCH 130/ MCH 140 / MCH 150/ BR

v 9
JUN 3.1 uanans 1l Cycle time voudazIunaUNITHANTI Y

-z

91031 Real Takt time ¥04la1l Knuckle Haun1iuma1ves Neck process 1 OP140

[ v
= [ a

T o a Qy tg, & < Qy ] o
M 192 31191 /8 FU 1150 0.4 U / FU &4 Takt time NCCRAINAANAD 0.4 U / U 15UNU

v
v

PNUU Target #1 JUMNY Target #2

swazaanUsuily

N3ZUIUNITHAA OP140/MCH : Drilling & Boring diameter ABS hole

flogriud Process M3z 31azA11U3ABS 14 Tool 114791 2 @7 fie
- T-07 : Special drilling ABS hole ( 1913 )

- T-10: Finishing boring of ABS hole (3113 )

uIRamsUSuU3e : 590 Process YpIMswIZIAZNITAIING 11U Tool ANALINY Tag

61"]? Combined tool
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T-07 : Drilling T-10 : Boring

31N 3.13 saawuIAan13U3u39 Combine tools T-07 tag T-10

Yunoumsi3u1lge Tool (v30mslardu Tool)
[ { o @ 4
1. waennaen Tool NAvInsisuige wiendagilszasnnmsldeau uazmsesnuuundy

Y ] v
1ININAAAD Maker 1DA831082188AUDI Tool MULLUNADING

v
2. WAIINUN Maker 920431803188AV09UUY Drawing Wieununaautauas luerionan
a 4 @ =] o a 4 o
(Quotation) W15 teldnsemuinglsyasd noedald Maker waa tivo1iN

Naao119491% (Trial Tool)
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T-07 : Drilling T-10 : Boring

51 3.14 u@wLY Combined Tool 1 Maker ponuuIN THNIITAN

Combined Tool §1501$19123ABS 7l Maker onuuuan o isan fsaziden faft
1 1 Holder14151@ Insert 2 11 Ao 1Hia W 11ag C
- (9 Insert UV W 31191 2 63 9IMIEIAE 400 VN
Tool Life 591 tiiaag 1,800 31
- i@ Insert 4D C $1491 2 §7 5162 700 VN

Tool Life 523 15aag 900 1

M99 3.3 Llﬁ’ﬂ\‘lﬁmﬁuﬁall,a$51ﬂ1 Combined Tool 310 Maker

. Insert Insert
SIURTLAUR =
1A1%g A3ug
57@1 /e (un) 400 700
Fruuiald / 1 Holder 2 2
F1UNNTATLIHLE / 1 e 3 2
Tool life sia 1 yu 600 450
Tool life 53% 1800 900
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[ 3 a3 ] A { a
3. MAI91INU Maker N9z ad Tool M1 1¥NAa0a 14911 (Trial Tool) A4NADINIITAN AD

2 v vy ¥ .
AUNTNUVDIFUITY ﬂﬂ@ﬁlﬂllﬂﬁ'llllnﬁﬁﬁ']uﬁluuuu Drawing

31N 3.15 1@ag Combined Tool A% 3511 FABS #i Maker wanan1¥naaeqldau

Y
A3 Trial Tool 2ADINAABIHAATUIIN 3 A2 (N3) Aeu uaaali PDQC as19d0U
E2 Y 4 1
AuAMYBIFUIY MFuudingldamuaigiuniuauny Iineassnaadeaunaui 25

(N25) udadalvithe PDQC asa9dounmnIMBnasa

91NN13 Trial Combined Tool 191¢3ABS W31 A111398A1IA1NIHINUYUATDITNT

McT) 1éde 18 1

T-07 : Drilling T-10 : Boring

Reduce 18 sec

sUN 3.16 vaaelszanFnmmasiin1siuilge Combined Tool
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H
=

MINNIATIVAOUAVUNNYOININIZG ABS @ N25 Wi gannd ladeagTusn

v Y
AIVRY LLGILLH’JTITJJ%&‘]?fNL‘]J‘L!ﬂﬂﬂ%?ﬂﬂ1@]§§1uﬂ1ﬂwaﬁh1ﬂ%u

dy ] 1 @ .. A [ ~ A Y Y A Y
ﬂlm$u®gﬁlu‘ﬁ'§\1ﬂ1iﬂiﬂ Condition GllfNLﬂﬁ’E'NFt]ﬂﬁ“l/ll'ﬂll']gﬁlllwE]Glﬂﬂmcﬂ’lwclﬂalﬂﬂ\?ﬂﬂ

Qy d' a 3
Fuanunwanluilegiiv

M3197 3.4 naaea1nia 1d91nN15ATIE0UANNINIINNIT 19 Combined Tool

No. Detail STD. Current Trial Eva
1 Roughness dia 20 mm. 3.2Ra 0.807 Ra 2.47 Ra (@]
2 Roughness dia 19 mm. 25 Ra 1.539 Ra 4.819 Ra (@)
3 Chamfer angle 30 avan 30 avFn 30 avFn (o]
4 Finish part by CMM. On std. On std. On std. (@]
5 Depth chamfer 1.3+0.4 1.377 mm. 1.36 mm. (@]

. I~ a 9 @ J
113 Combine tool Lﬂu&!u'ﬁﬂﬂllﬁ$ﬂ'}1uﬁﬁ]\1ﬂWTU'ENLi'IL@Q Iﬂﬂ@@ﬂuﬂﬂ'}ﬁi}ﬂﬁgﬁ\iﬂ
[ o v 3 ~ 4 Y a A
W?@WﬁﬂﬂTiﬂ'l\'ﬂum\i HANUULTYN Maker L"ﬁ'liJTﬂfJﬁTUaglaﬂﬂ Wd‘l't’]slﬂwaﬁ Tool NATINTY

@ s 9 a Qy Ay ¥ 9 o =) = A 9
’JGIQ‘]Jizﬁﬂﬂﬂﬁﬁl%ﬂu Namfmmﬂmmﬂmmw ‘WS?JJJﬂlIL“lJ‘JEJ‘]JW]EJUiuLiENﬂJENi'IﬂWWJEJ
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Meeting of Knuckle 4x4 line

Subject : Follow up activity of Knuckle 4x4 line
Date : 7 July 10 Time : 13.00-14.30 Venue : Side of Knuckle line
Participant :

Management  K.Somchai, K.Sawat

TPS Jerdrawee, Anant
PD1 Pakorn, Narongchai, K.Wanchalerm, Parichat, Orakarn
QC K.Pakaranon
PM K.Siriyot
Description

uuanglumsdSualguive 1714 Target Productivity up 10%

™ +9.81% +10.26 %
.
TIT+ 7% Eff. + 2% TIT + 9.3% Eff. + 1%

3

7Sl (0
- Zero Tool change activity - Zero Tool change activity
= Bualty small group + JKK activity - Cuality smal group + JKEK activity
m for solve problem Tap broken @ for solve problem Tap broken

o I
PM quick sohe Mic stop & PM quick soke Mic stop Ocitalll
- Long scrap == change all to insert new spec - Long scrap == change all o insert new spec
- Coolart leak - Coolant lesk
- Others

- T

| MCT activity OP110/MCH MCT activity OP140/MCH
- T-21 Reduce milling step : 3==2 steps can reduce time = 13 sec - Combinedtool : 2 in 1 can reduce time = 18 sec
- T-16 Cutting speed up - 212 > 400 rpr can reducs time =_4 sec

L =

51317 uaasuanamsdFuilge el Productivity up 10% ve4latl Knuckle

Step # 1 : Productivity up 9.81%

1. ** T/T up 0.43min -->0.4 min Taen131351U Machine Cycle Time AeMsan Step milling
910 3-2 1A Speed up (519021987 1ONA1T Muda Kaizen list)

2. Eff %30 O.A up —-> PM action 061320132 lumsuATlyn Machine Mga (310021500

19na15 Knuckle O.A)
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3. udlailymduamnin Taw Small Group tag JKK Activity tag Hoaiunmisiia NG Part
1NAMIJa8Y Tooling Taemsdait Wi lumsulasuihi Tool by Tool TA8A15 Sharing

4 @ @ { o a
Idea 11NY5ZAUMIAUAZNABEVDINUANIUNTINIUDT

Step # 2 : Productivity up 10.26%

1. **T/T up 0.43min -->0.39 min Taem515u Machine Cycle Time A1835M13 Combine tool

2. Eff%30 O.A up --> PM action 9819520152 Tumsudilaynn Machine viga

3. un lvilymidunanin Tag Small Group Hag JKK Activity t1az H109iunsina NG Part
1nMsalasy Tooling Taomssaih w1 Tumsalaeowsiu Tool by Tool Taems Sharing

Idea ‘tﬂﬂﬂi%ﬁ‘ﬂﬂ1'5ﬂi’ua$ﬁﬂ‘]&l$ﬂlﬂ\1Wﬂlﬂ\ﬂuﬁ‘ﬁ1\ﬂuﬁﬁﬁ

Zero NG Part Activity ( 190354 Zero NG Part from Tool Change )

iieaa ity NG part 91nm3faeuTool 391@Tims Revise WI Fudnlumanlden
Tool 28R WI feua 14 Common i1 n/aewilu Tool by Tool Tagnimiiineuiimeadoan
WM Share Idea 11@ZANG itesaindu Wi eenin sliurumsiaidany v

A 0 9 I Y a v o
swmazaziminaassi lU1d winl¥ldT e danuiiumnasgu

Policy 2011 Peak Volume Capacity up 10% (by Orakarn, the trainee)
v E ]
uIﬂUWﬂﬂWiLﬁMﬁWﬁﬂﬂWiWaﬂiull 2011 ﬁ?ﬂJﬁQﬂWiﬂﬂiulgﬂﬂﬂlﬂ\‘] Man Power N13aAAU

nIauANAIedou lua199) 11azi504 Productivity (Unit/Man-Hour)

19 3.18 11@AININTTU Follow up Activity of Knuckle 4x4 line

Qo
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For volume up
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*Remark

- This capacity graph already included TMT holiday work from Sep'10 - Dec'10 based on SCP

and for Jan'11 - May'11 based on TMT draft plan
- Volume from Sep'10 - Dec'10 based on SCP data ,Jan'11 - May'10 based on 10RAP data
- HMMT normal working Day =TMT normal working day + TMT holiclay work

Month

Sep-10 | Oct10 | Nov-10 | Dec-10 | Jan-11 | Feb-11 [ Mar-11 | Apr-11

May-11

TMT Normal working clay 22 20 23 18 20 19 23 18

TMT Holidiay work

2.5 4 1.5 1.6 2 2 15 1

HMMT working day

245 24 245 195 22 21 245 19
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Evaluate Syimbal
" Support by currert Cap. & O.T. (Same TMT Holiday wark)

O Support by current Cap. O.T. & Holidsy work more than TMT [(Sat)

‘, Hawe to up capacty (Need Sunday working)

istaph Syimbal

O T Yolume REr day
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Diff case B-200 =2
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Differential Case B190 / S20
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New T/T = 1.36 min/unit
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