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An Application of Toyota Production System: A case study of Automotive Fuel Tank Manufacturer
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m::u1'Ufl1~ Nii~ti'lU 1~'U HW'U~1~ t1* fh~~f111)J~tylU~l'Yhn~;i'Ui'U m::tJ1'U fl1~Niifl 1.yj)JU~::iY'I'1t m'Vlfl1~ Nii~ ~~

I1mu1i'U fl1~ ff '1)Jf)U;'Uff1'UiMn1J~flti1~~if'U~1l~::1ff'lf1'1f1~'1i'U m::tJ1'U fl1~Niifl lf11f)'1jjf)'\Jf)'1 ~::1J1J fl1~ Niiflll1J1J

,.,."'1'" "" 0' 0 ~ ""i"" ,lflltlfl1 l~llfl '11'U)J1f1~~1'U (Standard Work) fl1~11m1::l1m::1J1'Ufl1~'I'11'11'U ~~ff)JfJ~ff1t1fl1~N~f1 11'Uf)t1fl11 Takt

time l~f)fh~~ff11l19Jllli'lm1)J~tylu~1 ~::1J1Jfi)J1j''1\1flU 1tJ1i~ 'U fl1~ ~'I Niiflll1J1Jl1'Ul1m 'U f) mn flrlV'Iui'1JUl '1if'U~
flWth'll'UiMff1tJ1Hlm1JfJ)J~1t1ff1t1f11N~'\Jf)'1fl1~~i1lii'Ufl1~1~t1ff1)J1Hl~~~f)1Jl1mfl1~Niifl (Cycle time) ~1'U1'Uti'l

" • I "

U1~'U~f)i11)J'I'\Jf)'1m::tJ1'U fl1~U~::flf)1Jl.yj)J;i'U 18.31%, ~1'U1'UWUfl'l1'U~~~'111.11%, iY'Uti1~hl~~~ui'Uf1~'1iY'Uti1

~~~'1 17.68%, U~tJ1W;'Uff1'U'lJf)'1'11'U~::1111'1l'hll~::'\J'U1~~f)f1(Lot size) i'Um::tJ1'Ufl1~Niifl~~M 14.48%, if'U~fl1~
~~I~1J;'Uff1'UU~::flf)1Jll~::iY'Uti,.,hl~~~U~~~'1 328.81 f11~ 1'11)JfI~ 11~f) 34% tJfll~'1l1mUl'\Jf)'1m::tJ1'Ufl1~Niifl~~~'1

86.17% n)Jll"'1ff1)J1~f:lU~::l1V~fhii'~1t1'\Jf)'11H'I1'U~1f)V1'11il'U~1'U1'Ul~'U...f'li'U36,008,727.82 1J1'1'1~f)iJ

00", "" ,.,." '10' "" 0'
f11U1f1qj : ~::1J1Jfl1~N~~II1J1J lflltlfl1, 1l'l'1f11'l'1)J, t11tJ1'l!)J 'lf1~'1'1

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 18.31 %, 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 offactory amounting to approximately 36,008,727.82 Baht per year.

Keywords: Toyota Production System, Takt time, Yamazurni Chart
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1. mnh

'j::1J1Jf11'Hl~flu1J1J1fl1t1~1 [1] 11l'\.j'j::1J1J~'l~

~1Jfll'j~1'Jl'U1U,,::ff.:llff~lJ 1f1t11J~li'Yl1fl1t1~1 lJtJlfltJf i'U
I J,I " <jJ

tl'j::l'Y1fl'qj~'U 'IJw::,r'Uiifll'j~'U'j1f11U1iJ'U'UtJ.:Ifl"1f11"n

"9l.:lU~iJ 'Yi.fl'. 2516 ~fltl'j::ff.:lti''I1~n'IJtJn::1J1Jf11HI~fl
,. ,. ., '" ., d' ~ "w

U1J1J 1fl1tlfl1 f)tJ nU"flfl'U'¥J'U 'If.:lff.:lf-l'' l'I1tJfl'j1f11'j

" "
'11 ~'Uli tI'U 'II tJ.:I '¥J 'U (tltJ fI 'II 1 tJI'Yl~'Yi aff'U fl.:l 'I1lJfI) ~.:I ~'U

U"dj'.:II~lJf-l"f-l~fl (P~oductivity) 1f1t1'j1lJ'lJtJ.:I1J~li'Yl

'j::1J1Jfll'jf-l~flU1J1J1fl1t1~1 11l'Ul~fll'jf-l~flff'Uri'1
dd do ~,: ~ .d I QJ

'YllJl'I1~U"::f-l"'j::1J1J'I1'U.:I 'Yl.:l'UI'Yi'j 1:: llJ 'U 'j::1J1J'Yl~.:I'IJ 'Ofl

tJ.:I ti'tl'j:: ntJ 1J~'hj~ 111l'Ui 'U f11 'j f-l~ 'I tJ tJ n'ltl tJ V1.:1 ~'UI9f.:l
,. .. Jl wei., '" ",A:
1fl tllJllJ1lflJ1t1'11 M'Yl '0:: " flfl 'U 'Yl'U f11'j f-l"fl f111lJf)fI'Yi'U-.

.4 .o:::lto~gJ .o:::lto"~': I

!1'U 'IJtJ.:I 'j:: 1J 1J f) tJ f-l"fl ff'U f111~m:: ff'U f11'11 'j tJ'tI'U ff1'U

~~tJ.:If11'j (Right Item) mlJtl~lJ1W~~tJ.:If11'j (Right

Amount) U"::fl1t1i'UI1"l~~tJ.:If11'j(Right time) ~~

1fl1t1f1:: (Eiji Toyoda) 'l'Yl~~ 1tJ1'U:: (Taiichi Ohno) II"::

~~fI f11'j'IJ tJ.:I1J ~li'Yl1fl1t1~ 1 'l~U1U'U 1f111lJfifl'01nf11'j

'ltll~tllJ'll'lJhH1'U'lJtJ.:IFord i'UiJ 1950 U"::U1U'U1fifl

"" ~ .1 _I" d '"'j::1J1JfI.:I (Pull System) 1'U91ulutJ'jlJ1lnfl'IJtJ.:ItJllJ'if11

'II w::J'UlJ1tl'j:: ~mlii'tl1J~'U~tl~U~.:I1'U'IJtJ.:I1 'j.:l.:l 1'U

9l11tJ.:I 1f1 tlii fll'j l~lJ'YlflU'Yl'Uff'U ri'1lrltJtl~lJ1W ff'Uri'1" fI".:I

'O'Ul'I1~tJtJ ~1J'U'~'U 11.:1UtltJ".:I U"::lrl tJ ifl nfl1lJ~~ 1111 'U
., .~.,,,, ""d ",,~,w'l.1
fltJ.:I'YlflU'Yl'U'O::'Yl11'l1lnflf11'jfl.:l 'If.:l'O::f1.:11lJ'U''1f11J u'O'U

ii.:l~fll~lJ~'U 'IJtJ.:I1.:1'jtJ1J fll'j f-l~fl 1f1m~ tlm::1J1J fll'j f-l~fl

U1J1Jfl'Un"l (Just in time- ITT) ~.:I11l'U'I1~.:Ii'UfftJ.:Ilff1

'I1~n'IJtJ.:I'j::1J1Jf11'jf-l~flil1J1J 1fl1t1~1 1f1t1iiu'U1'Y11.:1f11'j

1J~'I11'jlf1tJi,fl~f-l"f-l~fl~~ ~'U'¥J'U~1~~f1 ii'nmi'Ufll'j

f-l~fl (Lead time) UtJtI~~f1 f111lJtl"tJflntli'Unwvh.:l1'U

lJ1n~~fI U"::'IJ iqj fh~.:Ii'O'Yi,rn.:l 1'U~~ ~f1 'j::1J1J f11'j

f-l~flU1J1J1fl1t1~ltl'j::ntJ1J~1t1 3 fi'Om'jlJ'I1~n fitJ Just

in time (ITT), Jidoka U,,:: Kaizen

U qj 'I11~ 'Yi 1Ji 'U m::1J 1 'U f11 'j f-l~fl ~ "thflqj fitJ

tl 'j:: ff'Yl1i fl1'Yi 'II tJ.:I m::1J 1'U f11'j f-l~fl ~1 11" 1U I'll tJ.:I

m::1J1'U f11'j f-l~fl~.:I ff'U ri'1f).:If)~.:I i'U m::1J1'U f11'j f-l~fl
4::lto <jJ 0 d ... 1 I t GI <jJ j1 do

U"::ff'Uf)lff1j'j'OluntJ'Uff.:llJtJ1J1'l1~nf)llJ'01'U1'UlJ1n

U,,::Uqj'l1l'IJtJ.:Ilfftli'U m::1J1'U f11'j f-l~fl~.:I lf1tJ~'O::l11
.d QQ <Q9J,J ail

fll'j l'YilJtl'j::ff'Yl1ifl1'Yim::1J1'Ufll'j f-l"fli'l1~ .:I'IJ'U "flff'Uf11
QJ C/o <jJ 0 d _ 1..A ..;. ':.dG) G) 91

f).:If)".:IU"::ff'Uf11ff11'j '01U1'YitJl'YilJ'Yi'U 'Yl1'U fll'j 1'll'.:I1'UU"::
~ .. ~ '" ~.,~ . ~ .,

"fluqj'l11'IJtJ.:Ilfftl 1'U m::1J1'Ufll'j f-l" 'I 1'11'11".:1 '01IlJ'UfltJ.:I

'I1l1'Yl f) ij f) 'j ::1J1J fll 'j f-l~fl~ ff1lJ 1'j oli.:l "flf)11lJ ffWl tl ri 1
• .. u

~ '" .1 "~.,, '"
1'Um::1J1'Ufll'jf-l"fllJ1u'j::~nfl1'll'1'tl'U 'j::1J1Jf11'jf-l"fl

,.,.., "' .. ~., ''ld
U1J1J 1fl1tlfl1 'j::1J1Jfll'jf-l"flU1J1J"'U IlJ'Ufl'U tJtl1.:1 mflllJ

'j:: 1J 1J n 1 'j f-l~fl U1J 1J1fl1t1~ 111l'U 'j:: 1J 1J n1 'j f-l~ 'I~ 'Yl1.:1

1J~li'Yl'1911tJV1.:1~'l~~1Jfll'jff,r1Jff'4'U'01n 1J~li'Yl 1fl1t1~1

lJtJlfltJf (tl'j::l'Ylfl''l'Yltl) ~ltlfl u1mtl'j::~nfli~'U1J~li'Yl'1
,. .. W.I ""j., ~ .,.. 'l
1fltllJ 1'1 flU 'j:: ff .:If)l 'Yi tJ ff'j 1.:1 m::1J1'U fll'j l'l1lJ f11'j '11"

I ,. "

tJtl1.:1fltJI'UtJ.:Ili,,::,)'UfltJ'U (One piece flow) 'IJ~flf11'j

'11 ~fI~.:I 'IJtJ.:I nu'l'l1"'j::'I1'iHm::1J1'U f11'j 1Ml1 1f11'j

ffU 1 '0 '11U1.:1 1 'UU":: tl ~1J tl 'j.:l1f1 tlf) 'j tJ 1Jf) "lJ f11'j I~ lJ. .
tl'j::ff'Yl1ifl1'Yii'U m::1J1'U fll'j fll'j f-l~fl, "fln"lU1i'Unn

ff .:IlJtJ1J~'Uff1'UiM'tl1J" nri'1U"::"f1 ~'U~u,,::iffflf).:If)~.:I.. .
i'U m::1J1'U fll'j fll'j f-l~fl".:1

2. eU01qJi.lti'1'tl'IJ0-3h-3-31'U~'fhl~t1

l'j.:l.:l1'U~ l111~mll 'U1J~li 'Yl~f-l~ 'I~'Uff1'U tl1'U tI'U~

i'U 'j::1J1Jff.:l ti1~.:IU,,::'lf1.:1 ri1.:1~~1J~l.:1f-l~fliM'tl1J~ nri'l

OEM (Original Equipment Manufacturer) 1'lf'U TOYOTA,

FORD, MAZDA, NISSAN, GENERAL MOTOR U,,::
~'jJ.<:::I q QJ~ od

SUZUKI IlJ'Ufl'U lJm::1J1'Uf11'jf-l"fl'l1"nm) 'U11lJfI

'Yi"lff~n (HD-PE) ml'lh~'Ultll'01:: fl1JU~.:IU,,::l11fll'j
." "

l;itJ lJtl 'j:: ntJ1J ~'U ff1'U l1 1fll'jtl'j:: n tJ1J9f'U ff1'U ff1'11 ~1J

t1.:1J1iJ'U~11l'U ~I'lf" t1'1t1l'Ut1.:1J1iJ'U~ 11l'U11J'Ueii'U 'I1~.:I
I 0 .J. ... 1 <jJ t <jJ

'ill n fl1J Ufl.:l U":: 'Yl1 nUL 'tItJ lJ U 'j:: n tJ 1J U" 1 '0:: ff.:l 1'111

If)~tJ1Jff1'j Fluorination U"::U1n~1Jmtl'j::ntJ1J~'Uff1'U
'" ., f:I

'YlflfftJmtJtI~1f11t1U1 'YlflfftJ1Jnnl11.:11'U'lJtJ.:IUlJ fl'j1'O
QI I Q j,I G) 'JIG) <jJ

fftJ1J MlolW::'Yl1.:1 flltlfl1'Yi U"::ff.:IlJtJ1Jff'Uf11l'11n1J ~ nf11

i 'UU~":: i'U '0:: ii 'j tJ 1J f11'j ~fI ff .:Ii'U,,:: 18 'jtJ1J ff1'11~1J

hH1'Uff11H ff~mtl'j1fll'j, 8 'jtJ1Jff1'11~1JhH1'U

,j1'U1'Yit~::I~.:Ilm1 U,,:: 3 'jtJ1Jff1'11~1J1H.:I1'U1J1.:1tl::m

'Il'''1J~ 1f1t1~nri'111l'U~m~1Jff'UTi1'01n'Yl1.:11'j .:I.:I1'U1f1t1fl'j.:l

'I1~tJ Milk run
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o V ~ ,: v 0 0 .4
3.1.4 'U1'\Jf)llClflnff.:J'1If)'\Jf).:J"flfll 'U1111fll'U1'i1!IVlf).. ..

lflTl1 Takt time ~.:JJ'U ff1111'j(llf1T11 Takt time i~~.:Jrl

Takt Time =

olC:Il..cI 0 CIt. Cit.U

3. 1fi~11'Ull'l1'U1'\lU

3.1 'lH'mJ'j ·:un:: U1'U filHliifllM';'U.:J 1'Uhl1.'l.. ~
I .4 .Q Q

fl fll 'Uf).:J'YI":: 'If'U

.I~.I ., 9'" .. '" ~ ~ 9"'9
3.2 u'jUu~.:J I~V 1'lf'j::UU~.:J~1vmJU.:J2JlI'lf1'U

m::U1'Ufil'j

3.3 1Ji'u1J~.:Jff~1.:J.:J1'U~d~'U1Jlfl'j!1'U

m:nl'Unl1uiifliiiiBg (Working Time)

_~ <Q 1/ .; II , IV

lJ1JJ1OJu'UmnJJ"flB~m1flBJ'U(Order Demand)
(J)

.. ,
.1"" .1 .. 'I "'.. , '... '"3.1 u1Uul.:Jfl1::U1'Ufll1Nt'lfll'tt'llwn'U 'ttt'lfltll'Utl.:j Y1t'1::.. .. ..

.. ., "''''' "'" ~.I'"'lI'U (One Piece Flow) I~UtI'\l'Ufl8'U~.:jfltlLU'U

d v ~ Q 0 d

3.1.1 1flU '\J f)ll" '\J'U ~ f)'U fll'j fl"flll ,,:: 'U llJ11'\W'U..
Material Information Flow Chart (MIFC) 1~f)1Ji'U1J~.:J

'j::U Ufll'j fliifl'hhh:: uu fll'j flii flll Uu'ti'U 11"1 ~.:J.fllVl..
~ 1 11,,::Yhfln11fm::Mflnilf"'\Jf).:JlflQ~Unf)'Ul11fln

lHu1J~.:J ~.:JVlU11fil'jilf"'\Jf).:Jm::U1'Ufil'jilf"ijf11111i,j

~fll~f).:J fil'j~.:J4f)l~vl~ Material Requirement Planning

(MRP) ij.:J1'U'j::lf11.:Jm::U1'Ufil'j WIP l'U'Jh.:JHW~f)

'j::lf11.:Jlfl~f).:Jll"::VlUfl.:J1'U 111.:Jf)~l~'U ~1'U 1'U111fl
v Q ~ Q

3.1.2 ff'j1.:Jllfl'UtJll.:J1'U2Jl~'j !1'U [4] 1Vl f)f)1iUlV

1i~'h111 'U fll'j flii~ llfl'U.fllVl ffll~" fll'j 11m1::M1J~111'i1!
.Q G' Q,I .AQJQJ.d .d

.:J1'U 11m1::lffil'j~~11.:Jlmf).:J~m fl.:J.fllVl'YI 2 ll"::.fllVl'YI

3 Vl U11f11111 ffll ~ "'\J f) .:J1J~1l1'i1!.:J 1'U '\Jf).:J fl'Ull"lfl~ f).:J~m

IQJ "" JJ 'GIl'Yl1flU Takt timemfl1111flf).:Jfll'j'\Jf).:J~flfll2Jlflf1111'U

Ul.:J l~ f)'U ~:: l111M'f11111 ffll~" '\J f).:J 1J~111'i1!.:J 1'U '\J f).:Jfl 'U

ll"::lfl~f).:J~m 11lflfl11 Takt time '\Jf).:J~flI11 l111,f1,j

IV ,CIt. "GI"<v "i"'~ '"
ff11Jl'j(l~flff.:Jff'Ufll IlfflU~flfll fl'YI'Ufl1111~f).:Jfil'j ll"::

'\J 'i1!:: ~ lfl ~f).:J ~m ti1".:J l11 fil miifllfl V6fll'U 2J~f) ~J 'U
~ '" ~ ..; ~ d....?t

Vl 'U fl.:J1'U ~f).:Jll'llfllm f).:J ~ m '1I.:J (l f)111 U'U fil H f).:J 1'U..
Loss ~lflfll'jlf~fl~.:Jl~l1"nf).:J1'U13 1'Ul'Yi ~.:J.fllVl~ 6

~ 1'U1'U VlUfl.:J 1'U1'U ff1tJfl1'j fliiflll1 fl fl11fll'j fi 1'U1'i1!If1
Go' 4:!ics QlI Gill""

Vl'Ufl.:J1'Ulllfll'YItJUflUfl1 Takt time 'YI1Ilfff12Jl'j(ltJ1tJ

VlUfl.:J1'Ui1Jl~'U Transportation Man (TP Man) "~fil'j

~~lnu;'Uri1'Ul'Um::U1'Ufln".:JIflvlM'ffll~'Uinmf)u.. '"
fil'j~.:J'\Jf).:J~flfll

3.1.3 1Ji'u1J~.:J~.:Jfil'j~~11.:Jlfl~f).:J~m1~Vl11fil'j

V1 mfl~ f).:J ~m f) f) fl If".:J~1fl1J i'Uf11111ffll ~"'\J f) .:J1J~111'i1!

.:J 1'U1'U ll~"::.rr 'U fl f) 'U '\J f).:J VlUfl.:J 1'U1M'ij TIllfllli~ tJ.:J nu

'" ~Takt time '\Jf).:J"flfll1Jlfl'\J'U..

Takt Time = 73,440 1'U1li / (22,997 i).:J /21 l'U)

= 73,440 1'U1li / 1,095 i).:J = 671'U1li / i).:J / fl::

3.1.5 l11fll'jI1J~tJUllitJUCycle Time nu Takt
~ d°GtvQ

Time fffllllm::U1'Ufil'j'YI'Yllllflflflflf)'\J1fl (Bottle-neck

process) II"::1J'Ul1flTl1".:J1Ufl1'j 1.:Jf111ilff11Jl'j (l'\Jf).:Jll~ ,,::

m::U1'U!'In, IIUUvlf){llfl1'j1.:J'j111.:J1'Ull1fl'j !1'U ll"::

IIuuvi tl{llllfl'Uflii.:J1'U11lfl 'j \! 1'U.. ..
3.1.6 lnU~m;j"I1"lfln1Jfi1J~.:J1'U'\Jf).:JVlUfl.:J1'U

do ='t .d ~ ~ • ..d v .4
'1I.:JlU'UI1" 1'Y11'lf 11J fl.:J llfl 1'j II fl'U m::u 1'U filHn f) fil'j

1Jfi1J~.:J1'U1l'U m::li'.:J.:J1'U J 'Ulff~ 11 ffll\!nu (Cycle Time)

l'Um::U1'Ufil'jfliifl ~.:Jfln1.:J~ 1

,
f111Hn l11fffl.:J'jf)Ufil'jl11.:J1'U'\Jf).:JViUfl.:J1'U (1'U1li)

I'nrn~1\l1 I'nrn~1\l2 I'nrn~1\l 3 ~,rn~1\l4 ~,rm1\l5 ~,rm1\l6

Cycle TIme 54 51.7 60 46 57.6 57.7

Takt TIme 67.06 67.06 67.06 67.06 67.06 67.06

3.21J''lJ1Jl.:jl~ui.u1::U'lJ~.:jY11UfltltJ.:jtl1ioUl'Um::U1'Ufll1

(Pull System) l~uij,r'Ufltl'U~.:j~tl'1Jd

3.2.1 flflln fl nhl" '\J f) .:J~f)ll"ll":: lfl (l ~ul'U.. .
'j:: UU fil 'j fliifl lfl m~llYi~1'j'i1!1111 fl~m;j" fil 'j~.:J4f)1l1fl

~fl111 i~lln fl1111~1'Ufil'j~flri.:J ~1Jlluul'Ufll'j~flri.:J
~ 0 Q I <d I d v Q,I iI

~lfl'U 'U 'YI1fll'jVi 1l1'j 'i1!11111lf'U1 tJ.:J 1'U 'YI ~::fl f).:J 'j U'\Jf)ll"..
.. .1 "'?t d9 " 9

ll"::ll m::U1'U fll'j II u".:J'\Jf)1;!"IU'Ulf)flffU'YII'lffllV I'U
~

f).:Jflm~d1.:Ji'j ~lflU'UU11111~tJ'U Material Information

Flow Chart (MIFC) [4]

3.2.2 Yi1l1'j'i1!1 MIFC (nf)'Ufll'j1Ji'U1J'j.:J) l~mn.
~~~l11'1M'ln~lf ~~~.:J'\Jf).:J~f)1;!"1l":: lflQ~U (Staging

point) ~lflJ'Ul11flm~tJ'U~fl~lnflfllnf)flf)tJ".:Jl'UMIFC

l~tJij~.:J'Hllfl 13 ~fl
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~

:s
CIJ

3
CIJ
c.))g
CIJ

~
~
~
CIJ,

~
exc:o
:::Il
!:l)

~I

'5il

Total LIT

9,542 sec

Lt~Jj
1-4-X

318,669 sec

2,06Moo sec

o

I---B-...,,
I

··lIIIJi'cp~·:
I
I-,,
I,
I,
I,,,,
I,,,,
I,,,

~--i
1·18-X :

~--j
1- 8-X I

I

2,040 sec
2,040 sec

~.IV.~

osec

Staging and Shipping
_ase,.,

osec
Osee

lBO,257 sec

5tore Side Line.,

-~ LayouyPC store

-'1ilI S1l!,WI
- 'WlI .''''~1U1'' Kill tu PC

408 sec
2,040 sec

31,116 sec

DS __.l0Ilnh

GS_lllOnnh

6,942 sec
33,530 sec

514,080 sec

MATERIAL AND INfORMATION fLOW CHART
flnlshl~ fluorination I Assembiy line

•. ittfmiV i4Mi11ti·

67 sec
33,530 sec

514,080 sec

,
I
I
I
I
I
I
I
I,
I
I,
I I'
I I II I:
, 'I
I I I

I : I

: (jj]g
, I

.. ...............: I

PHl OP , K8 b K ............... I I
101....111... Y 8 I I

£
lIle'/ ByTPl peu TP2leader tine I I TPl PC&l OP --IiIJ V" ......... "",_, : I ...WII.~ ...,.,,_... ri.-.

-----.76GSEJ ~ +~~ ...... I" GS """'4 ~:::,::::: : r -5-ta~;'; U! a
c,,,.,,_."""P~S_"","I'C-""'_.,,,, 760S ~ ""'"..,, I r•• • : and I Is"",,_ • "",,,lb.,,. • j 5hi' r I
Olllf.l01..... ~Plrl II OS~nl0U"kIStluptll •• o ~IOOS OK12UIUjl: I ppmga_ea,

a I Ibatch_lllllnh componrl'lt -------- ..

O,.IIlor.\ p.rJOn ~

CT=TT

TPlFlOP

I_~~~

85 sec
40,236 sec

514,080 sec

Blow Molding
~

r----------------------
I

(,dt t!1\'If_15
It(/pn
Setup 111\'1f.O

1m TPSTPOP

osec
osec

TP4FlOP

8,
I ,
I I
I ,
I ,
I ,
I ,
I ,

:rl.-.~:DP'
•• 1.."

514,OBO sec

Part Receiving
~

r0-t
I I, '

L]' :, I

I

I I
I I

I,
I

Orde' I Day I 1,095 tanks

~
~

"

Info,mation Ass'y L1n.IMV lWi
Order I Mooth I 22. 997 tanks

WOI'<lng Time I 24,480 sec

CT, Max 67,00 sec

0"" time 55 Iloo.

5upplie,
ll!iYm!

5hiftlDay I 3sNfl

ITaktftme I 67.06 sec

Infor. LIT
Process LIT
5tock LIT

iIlYf~ 1 Materiallnfonnation Flow Chart (MIFC) (ritl'Um~tli''lJ1J~~)



LINE: IMV AS SY #1 PROCESS, Assembly HYOJUNSAGYOHYO

Standardized Work Chart

Date Approved Checked Reported

PART NO: PART NAME:

Conveyer
DS/GS

01..Qct-l0

4

T.T Sec.

current

<>
1~"Flmln~ ""').IUilDAliu S.nA"S!PU

,nulh" Line

To Store 5 ide line +
Safety Stock

Appproved By Ch.eked By Prerared 8y

Sl''i'''A,)'lIi1'lI,'mn1'i~''''U'1lil"usiil::Proces s
KOTEIBETSU NORYOKU HYO

Bask Time (Sec) Tooling c"P'(Itr Haooill':l --- mmhJ1\11 n:
N•. PROCESS Handing Machine Finish PCS'<hange ChangIng ( 662 ) Macnne ----- 408*60-24,480 sec

Sec. Sec. Sec. 1Time Timt 14' "01214'61'10212<12611 lOUJ<lMlI4042 4641SOUS.l56

1 1dhJ Component" COY h:nMiiil,nriiluflillll Cap tn-lililn 2 2 12.240

2 LoadComponent"COV Li1KuGripper 3 3 8.16ll

3 lAulllfi Fbwrack 2 2 12,240

4 1Jlttl~1n few rack u,fi FIXlln Stiltion4 4 4 6.120

5 ntlilll 5tart c)'C1e => tA;i! ..n:mn" Striating 1 14 15 1.632
...... ..... I

6 llhlltJfi VacWl'l sliloo 1 1 24,480

7 1IlT1UilU"N1l1M1i1t1LfillJl1a:mm1 Mark 1riilllL~llfM''''u 5 5 4,896

8 MDlJ.la Evapontionine :nnnail.J"'i1llll'f:niluLt,llu COY 6 6 4.080

9 \Iunlmn Station. COV 1 1 24.480

10 Ilnu;uUftllll1l'lmMllth COY weldpad 5 5 4.896

11 nolj1l 5~"cyc~=> ..1...nhlT11,1l•• COV ,tlrlu"" , 36 37 if""6671 ..................... ....... I

12 lAulllfl YaclUTl stand , 1 24.480

13 ~l,n, 3 hbllcl"o,••,u>nl,ftmlNO 4 4 6.120

1. Il:wrl." Yacwnstand 1 1 2.,.80

15 ~"DU'WUl1j,~'frialll!iII1JntIl1Dt\l '0 10 2.448

16 LillI1DU1."ililmnilllDn Vacwn stard 1l101:\l1U 5 5 4.896

17 ~i)\llS.llll"'iiltwtuStationFSUAssy 1 ,
2•.480

18 DntNl1lfl YaclUTl staoo 1 1 2.,.80

Total S4 SO



3.2.3 ~'jl'H"tlUff1l'11~llli'lfll'j'i!tyl'll1;;'fl1'j'Vh

'11'U tl ~l'li1Jihh~ffVliil1'1'l tJ'l;iJtyif111l:l~ ltl fllff~11~

YlI'll'Ul 1Ji'U'IJ ~ '11~ fll'j ~tl ffl'j,j'mqJl:l'j ~'w:h'l fllmil~

fll'j ~~llnu1Miim1lJl'I1:1Jl~fflJlJ 1fl~'U l~tll:l~11l:l1~ln~

fll'j'j tltW£l 1~£I11 ~ff 'l ~.Il:l1MI1l:l1'1.hnlJ'\Jtl'lm~U1'Wfll'j

l:l~l:l'l

. ".
lll:l~ ii 'I'lUfl'll 'U n ~ lll:l fl1 'jl~lJ;'U ffl 'Unu llJ 1111fl fll'j 1J i'u

m1lJfflJ'fJl:l'lJtl'l1J~lJ1W'l1'U~1'Ul'U 1 fI'U lrltl~'Uffl'U~

tl~1'U Work-in-process Rack (WIP Rack) ~fl~'1tltlfli1J
d 9J1IJ.~':' t jJ.e:::t,

fl11~~ tl 'l11J~ 'l 'If'U ffl'U 111fl m ~ u l'U fll 'j fltl'U 'H 'U l:1Jll~ lJ

1Ml~ lJ~ llJ~1'Ul'U~ fi1'H'U.~tl~U 'U filJ U'l

. "q .c:::IllV 0 .e:::t,

ill'V'I'YI 4 llfol'UiJlJ'lJ'U~tl'Ufll'jml'U'U'I1'U

JJ QI I .e:::t, 9J ~ QI o·

3.2.4 'j l1J 'j llJ'lJ tl ~ l:l f)l 'j 11~ ff'l ff'U fill 'I'l tl 11 ~ 'YIl

Shipping Time Chart l~tl1~'Uflmlff~'l1'Uu~I1Wffl~{

1"?t" 1 " ""lll:l~ '1fIU'U'lJtl~l:l 'Ufll'jff'j1'l'j~UU~'l

3.2.5 fff1'l'j~UUfll'jfolil~I~'UllUU~'l1~£Ifll'j'\.h

filJU'IlJ 11~'Ulfl~tl'li1tl~1~'U fll'j~tlff1'j,j'tl~l:l 1'U fll'j ~'l

ff'U;)l (lUfl\ltl'U) 'H1tlfi1a-'lfolil~1'U~mIW~'lJtl'lfllm1Jl:l'l
<jJ JJ j./::tI .e:::t, 0 QJ

'lJtl ~l:lm1lJ~tl'l fll 'j 'lJtl'l \! fli'l1IU'Ullfol'U fllml:l ~ ff1'H'jU
• I • J/

l~tl'Ui'lJ'lJtl'lI'j'l'l1'Unfimlli'ufi1'ff'leMtl111m~UUVll:lfl-
.. 0' 0' 'l' 'l' "

VI'jtl'UflffllJl:l'lJeN l~ 1£l~l Supplier Communication

Portal 'H1tl SCP (http://portal.toyota.co.th/scpWeb/
Q,I I.e:::t, 9J 9J 0 QI.dod I

login.jsp) fll'j 11~ ff'l ff'Ui'I1\! fli'l111~ 'U 1'j \l :IJl'jU VII'j £Ifll1

Milk run ~lmtlUfl1'j~mi'lI~£I11tJ'ld~J'U~'l'HlJ~ 31'j'l'l1'U

.. 0 'l' " 'l' .,f .1
fltl ff11H 18 'jtlU, Ul'U 1'l'l1i 8 'jtlU lll:l~Ul'llJ~fl'l-3 'jtlU

l~ £Iii ffl~ {11 ~ n 1fll'j ~'l ff'U;)111 1flffl~{fl1UfJlJ fl1i folil~

111 flJ'U 11~n1fl1'j lll:l fll1J~ £I'U filJU'l111flfilJU'lIU fl\ltl'U
. "

1~'U ~-filJU'l1ll:l~U1:1JlI~i £I1Jl-rltl'jtl fll'j~~ ff'l 111fllJ'U 11~

ff~umr 1'lJ tl'lfilJU'l1~'U filJ U'l a-'lfolil~l~tl a-'l folil~ lll:l~
.e:::t, d \1] ... 1.:9 QI .e:::t, I jJ

llfol'U flfoll:l~ fl11~ llJ~'ll~ Q~U111flm~U l'U f)l'j fltl'U 'H'U 1

l~tl:lJln1f)l'j1J'j~fltlmi'lJ11J'U 1'lf'U Blow Molding,
"Fluorination 1ll:l~;'Uffl'U111fl ffl~{i'u1~Q~U lll:l~llfol'Ufl

ffl~ Hu 1~Q~Un 11 ~n1 fl1'j ~'l~'U ffl'U 111 fl ~ff 'llJ tlU

"1~Q~U (Supplier) 1~£Iiillfol'UiJij'li'U~tl'U fll'j~lliJ'U'll'U

~'1fll'l'ln 4

3.2.6 ~~n1Q1JflHUrinfi'uu 11J11~~nufilJu'l

.. " ,
l~llfl Waiting Kanban Post, Kanban Chuter, Heijunka

Board 1~'U~'U ~'lfll'l'l~ 5

3.2.7 fi1'U1Wif1~1'Ul'U WIP 1'Ull~m~U1'Ufll'j

lll:l~ tl1'H'U~ ~1'U l'U ~ll'Il'Utl'Ul~ £I 'fflJ Yl'U 1fnmtlU fll'j~'l

lJfl 17 'U1n 111mtlUfll'j~~ff'l'lJtl'l\!fl;)1~'l 3 IH'll'U

3.2.1 tim,nm11l\~'lJD~'liD~~U~:

1~~~1J

.L

3.2.2 WlIl11111 MIFC (nmlnl1

lJi'1Jlh~) LYlDl\111.,~nlhiLii.,m1

l\~.,ti:'lJD~'liD~~:L~:1~~~1J .

.L

3.2.3 m111a'D1JlnLl\ilU.V;~

m1~!l!LlJih

.L

3.2.4 111Jn1J,rD~~m1i"R~ihl!i'1

.L

3.2.5 a'i'1~1:1J1Jm1~l\'1LlJ\lLL1J1J

~~

.L

3.2.6 i.,nl~lJmnrli-mi'1J

1111Jl1'1i~riml1JU~

.L

3.2.7 fil\l1111l\1~1\l1\l WIP

l\lLLfi~:m:1J1\l

.L

,... 3.2.8 i~nl1Jl"1!1\lm1nl~1\l

.L

3.2.9 m111a'D1J1:1J1Jm1~l\~u.1J1J

~~ i.,nl MIFC (l\t~m1lJfulJl~)

I

3.2.10 nlm1D1J11JLL~:i~

lJ~1J"i~l\llll'ri1JwUn~l\l

.L

3.2.11 L~1Jm1lJ~1J"i~1\lrn[Jt.r

l- m1fl11J~1J

fl111J~1\lm1i"R~

~lJLL1J1J1\lm1i"R~

. Shipping Time Chart

Waiting Kanban Post,

Kanban Chuter,

Heijunka Board

nll\\l"~1\l1\l~U.~\lD\l

"1J~\lfri1J1D1Jm1~~

l'Jn'l 17 \llfi

Standardized Work

Type III

1lJjjm11D'lJD~'liD~~U.~:

1~~~1J

U\lfintr!l!l\lLL~:~lJa'11~

~Lii.,;t\lLYlDnl

1Jl1Li[J\liJD~ri\l



3.2.8 ~~lh1J1f1'.i~1'Un1'nhnu1111j1~tl1M'l1lU
d ,

Standardized Work Type III 'If'lllflnfll'l'il1n1J1f1'.i~1'U

f11'.il11'11'Ulri11~tI~':llU'U 4 ,r1~t) fit) l11'11'Ufl11J~'Uflt)'U

l11'11'U f111J~t)fl1'.i '.i d''I~ f1111'U ~ f11'.i IfI~t)'U'l111 ll~~

11~1'.it)1J f11'.il11'11'U 'il~ 'I

" QI «::10" Q.I 0

f11'.i'.i t)~ t)'I~t)1,!~1l ~~1f1 Q~1Jll ~111~~ 'il~'Y11 Material

Information Flow Chart 115t) MIFC (mi'lf11'.i1.li'1J1.J~'I)

3.2.10 l11 f11 '.i t)1J'.i 1.1 ll~ ~ 1~ 1.1 il,j~'I1'U 111J1J1ml
1M'n 1J't'1'I!n 'I1'U1'U ff1 tlf11 '.i ~il fI 'il 'U,j'U1'il1nn!n 'I1'U ii

f1111.1 'li1'U 1t1! II~ ~ ff11J 1'.i 01.1 il ,j~'I1'Uf111.11~ n1'.i l11'11'U

9 ''l'" "1111.1 ~t)tl1'1\Jnflt)'I

3.2.11 I~ 1.1 f11 '.i 1.1 il,j~ 'I1'U1~ tl1M't) ~fIl tl1~n1'.i

.. 'l'9".... d" ~f111JfllJI'Vltl 1.1 1mn~f1111.1~~l'Wl~Il~~lf11J~t)lJ~lJrum
• .. u. ~

115m~1.I ff'.i '.ifl111n ~;i'U1'U '.i ~1111'11.1il,j~'I1'U

3.31.1'1J1.Il~u~n:n'U~liJlJ)J1m9l'U (Standard Work)

"" .o::tod'l"q".o::t,I'U 'U f11 '.i ff'.i1'1 '.i ~1J1J f11 '.i ~~ f1'V1 1.1 n t) 111 lf1~ f1111.1

\1t1! 11.1 ci 11'U f1'.i ~ 1J 1'U f11 '.i l11 f11 '.i 1:Y1'.i 1 'illl ~ ~1.1 i'1J 1.1 ~ 'I

" .. " 0 9"~11 'U1'11'ULWt) ff'.i 1'1 f1'.i ~1J1'U f11'.i 'VI 1'11'U 111 III 'U1J1f1 '.i~ 1'U

1'Ull~~~ '.i t)1J f11'.i l11'11'U~ t)'I 'VIUn'll'U 'il~~t)'I ii f11'.i l11'11'U
d~ QI ~ "

'VI1111Jt)'U'1 n'U 'YJ nm 'Ill~~ff'.i 1'1fl111JfflJ~~~ t)'Il1m

f11'.il11'11'U1'Ull~ ~~~'Ufl t)'U ~t)'I 'VIUn'll'U1'U ff1t1f11'.i ~ilfl

(Balance line) 1~t)1M'ln~1.I'.i~ff'VIim'VIff'lff~ 1~tlii~'U-.. .
f1t)'U ~'I~t) 'l1.lrl

o " 0

3.3.1 'U1~t)1,!~'il1nTakt time 1l~~11~1f11'.i'V11'11'U

1.111~ tI'U ~'I1'U vlt){lJfl1'.i 1'1'11'U1J1f1 '.i !1'U ~fflJ 'il1nfll'.i1'1

'I1'U1J1f1'.i~1'U ~fflJ'VI1J11'.i t)1Jl1m f11'.il11'11'U ~t)'I'VIUn'll'U

'YJ nfl'U1'U m ~1J1'U n1'.i iif1111fl n~ 1'1 n'U '.i ~11 11'1f1'U~ 3

1l~~f1'U~ 4 ii'l 141'U11111~~lmtl1JIl1t11J'.it)1Jf11'.il11'11'U

n1J Takt time iifl111Jllfln~1'1 131'U111
~

3.3.2 llU'llltln'll'U~t)'Ill~~~,j''Uflt)'U~t)'I'VIUn'll'U

~11J Idt)11 I'll 'Ull~~f1'.i 1'il fft)1J V'U if'U111'U ll~~~ ~'U fI t)'U'

1.1 '.i~ nt)1J~1t1'11'\.W~ 'l'.iU1'1

3.3.3 ~1J11 ~ 1f11'.i l11'11 'U1'Ull~ ~ ~ ~ 'U fI t) 'U ~ t) 'I
t/ • I' "

'VIUn'll'U ~'Ill~l~lJi'1J~'Uff1'U 'il'U ii'l~'U ff1'U ff 'I ~1'Ui1.l if'l

f1'.i~1J1'U f11'.it1~ 'l t1 lli:l~U 11J1I~tI'Ull~'UiJij'l1'U1J1f1'.i!1'U

I~t) 1~1 'U f11'.i 11m 1~li'f1111J1111Jl~fflJ~t)'I~'U~1'U f11'.i

1.Iil,j~'I1'U nl'.il11'11'Ufl11J~'Uflt)'U f11'.ilfl~t)'Ui111 f11'.i
o jI QI 0 4

'VI 1'I1'U f111.1 ~ t) f11 '.i '.i ~ 1'111~ ~ '.i t) 1J n1 '.i 'VI 1'1 1'U 'il '.i 'I ~ t)'I

'VI un 'I 1'U

o " d
3.3.4 'U1~t)1,!~'il1nTakt time 1J11~tI'U Yamazumi

chart ~'II~'Um1vlllff~'Ifil~t)'I11m~~11~'U~t)'Ill~~~



,TlJfltJlJ mlJ fll'Hfl~tJlJ~ ('H~tJfl1'jl 'H€!) l~tJ11ml~M
" ,

'H1mllJ l'HlJ1~fflJ 'IJtJ':I'WlJfillJ fl1 nJ~,j~-31lJ fl1nhnlJ

mlJ,TlJfltJlJ flmfl~tJlJi'H1 fl1'jlhnlJmlJ'litJmnd'-3

'" ..
'VllJfl-31lJfllJ'YI % VA % NNVA %NYA

o ~ QI 4
II€!~'j tJtJ fll'j'YI1-31lJ 'il 'j -3 'IJtJ-3'VllJ fl-31lJl 'VltJ'Hl'j tJtJ 11€!1

fl1 n;1-31lJ~loM'll€! llJlfl~ ",!~'H ~ tJ,TlJ fI tJ lJ~l~lJ fl tl'IJ1~

(Bottle-neck process) 'IJtJ-3m~tJ1lJfl1'j

3.3.5 11fl'jl~MYamazwni chart ntllJfl1'j'tl~1J1J~-3

~-31l1'Vl~ 71~mHtJ€!~fflJ~€!mllJ~\!!lihJ(Balance Loss)
d Q': :; dd ..:i 4:ll Q,f d'

[2] 'YI1fl~ 'IJ lJ 'ill fl 'IJlJ fI tJ lJ 'YIlJ fl1'j 'H~~ lJ -3 'IJ tJ-3 N€! f1.fl flI 'Yl

'j~ 'H11-3 Niif111€!~,TlJ fI tllJ~~tl-3'j tlfl tl tJ 111'1fi~mllJ fflJ ~€!

..
fllJ'YI 3

..
fllJ'YI 4

..
fllJ'YI 5

5.56%

7.74%

52%

83%

36%

27%

92.56%

88.36%

44.67%

13%

56%

73%

1.85%

3.87%

3%

4%

3%

o

(3)

11.6203.1

(54 + 51.70 + 60 + 46 + 57.60 +57.70) x100%

(60 x 6)

, '" '"
HlInU'llB~IJlImfJlI::'lI'UflB'U'lIB~n'Ufl~m x 100

mmY'UflB'Ufi,iJ'UflB'lIJA x 01'UJ'UnUfl~1'U

=90.83%

f:llMfl€!tJ1J'j ~ff'YI1i1l1'Vl ffltJfl1'j II-liifl tJtJ fl'illfl 100

i " do' I Q,I

'il~ ~ Balance Loss Ratio 1Jfl11'YIlfltJ 9.17%

~-3JlJ Balance Loss Ratio (%) (ntllJflWU~tJ1J~-3)

= 100 -1J'j~ff'YI1i1l1'Vlfl1'j~~ffltJfl1'jll-liifl

= 100 - 90.83 = 9.17%

nl~-3fl1'jNiifln1J(ntJlJ fl1'j1J~tJ1J~-3)

, ,

'H~~ij-3 13 1lJlfi 1l€!~ijffWff1lJ'lJtJ-3 Loss fl1'j'H~~ij-3

19.40% 1J'j~ff'YI1i1l1'VlffltJfl1'jll-liifl(ntJlJfl1'j1J~tJ1J~-3)

Takt Time
(2)

" ,
'IJtl-31J~lJ1fl1-31lJllJll~€!~'lilJfltJlJ (Balance line) lJ1flfi",!~

~-3JlJ1J~lJ lfl1-31lJllJ ll~€! ~,TlJ fI tllJll€!~mrl~fl 1'j li1-31lJ

'IJ tJ-3 m!fl-31lJ ~-3 ~tJ -3 ijmllJ l'H lJ1~ fflJll€! ~1Mm!fl-31lJ li1

-31lJl~lfi~1J 'j~ff'YI1i 1l1'VllJ1fl~ "'!~ 1~ tJ'Hl~llJ llJ 'VlUfl-31lJ

.J 0 QI ..::",.cd.d til'"
'YIl'HlJ1~fflJ fl1€!-3flnN€!f1'Y1~-3'Y1",!~ 1~tJ1J'j~~flfl 'l1

~ OJ ..::It.

Process Activity Mapping [3] l'VltJ'j~1J€!flllfll~fl'ilm'jlJ

~lil fitl fi'ilm'jlJ~ijfJflIrll1vilJ (VA) fi'ilm'jlJ~i,jntJ1l1'

lfi~fJflIrll 1l~~11~lJ~tJ-3lil (NNVA) ll€!~fi'ilm'jlJ~i,jij

fJWrll (NVA) 1l€!~ff~1Jllff~-311€!1~1~1J1~tJ1WflflllJ

fJflIrl1'IJtJ-3-31lJ ~-3f11'j1-3~ 2 ll€!~fh~~ NYA tJtJfli1J'illfl

".d 0 Q,I 46)jlQJ
1l1'j ~'HlJ 1'Y1 fl1'j'YI1-31lJ 'IJ tJ-3'Vl'W fl-31lJ 'j llJfI-3 fl1'j I 'l1'H€! fl

fl1'j~1J'j~fltJtJ~ltJ fl1'jnl~~ (Eliminate) fl1'j'j1lJnlJ

(Combine) fl1'j~~l'H,j (Rearrange) ll€!~ fl1'jlil1M~ltJ

(Simplify) lJl1oM' 1~tJ~~1~tJ-3,TlJfltJlJfl1'jlil-31lJl'H,j l~tJ

lMlfi~mllJ'j1~1~11lJ fl1'j1J'j~fltJtJ

" "~ d.e:t. <I!!t.e:t.

= 24,480 llJl'Y1 = 365 W/fl~/6 fllJ mtJ 60.83 W /fllJ

"671lJ lfi/;lJ

lrltJ'HlntJtJl1€!11lJfl1'jll-liifl'j11J~3271lJl'Yi~ltJ

rll Takt Time l'vhntJ 67.061lJlfi ffllJ1'jfltillJ1fl1i~11ij

ml1Jl~lJi1Jl~~'il~lI-liiflm1JTakt Time 1~tJloM''VlUfl-31lJ

~llJ1lJ 5 fllJ (i1'il~,jlJij'VlUfl-31lJ 6 fllJ)

IJlIl1'Ufll1HiifJni1BU (Working Time)

1BIJIJlIl'l1B~fl1::VJ'Um1;;,iJ'UflB'lIJA

(4)



'.)'lsa'lS~A'.)nsSUA'la6lSS'll)UOAa5flJ4S 19

~

\11 n f11 'j fflJ 'lll 'U V.:I 11111n1'j li 1.:1 1'U1'U1l~ ll:: 'Ii''U-

9lv'U'UV.:IVnrn.:l1'U'ViUl1ff1lJ1HI1l~VfUn.:l1'Ull.:liri'1 fI'U
... d
~.:Im'Vi'Y18

ff11J1'jm~mlllHil91 (Productivity) iri'

=(n-60.83) x 100 = 18.36%

60.83

57.7057.60

Shield II1lmum~

~1:nau Heat U1UOU

46.0060.00

Lean..t ~1:naUIl1l

51.7054.00

14alllh:nau ~r.nauBu

o
q a

1ll'Vi'tl 7 Yamazumi Chart 'U V.:I ff1 tIn1'j Hll91

(nv'Uf11'j'!Ji'U'!J~ '1)

l1i1

12

24 14

26

29 5

31

37 L1l'll'H)~1\l

43 Loss mTI'l~f1i4~

49 36 HflR1\l Loss

55 }m1~~f1i4~

61 13 =13/67 x 100

67 19.40%

o
12

18

~

~.:IU'U Balance Loss Ratio (%) ('H~.:In1'j'!Ji'u'!J~.:I)

~.:Im'ViYi 5

= 100 - '!J'j::ff'Y1~m'Vifll'j~~ff1t1f11'jHil91

= 100 - 97.94% = 2.06%

fh~.:jf11'jHil91'j1lJ('H~.:If11'j'!Ji'u'!J~.:I)
~ ~

~..:s Q do.Q

= 24,480 1'U1'Y1 = 360 ')j''U/n::1 5 fI'U'H'jV n ')j''U IfI'U

3.3.6 U111111 nWt11.:11'U 'UV.:I'ViUn,n'U -.Hl.:l \11n
~

fl11lJ fflJ'lll 'U V.:I '!J~1J1 tu.:l 1'U1 'U Il~ ll:: 'Ii' 'U 91 V 'U \11 n
• d ~

YamaZUffil chart 1J11'UtJ'U911'j1.:1.:11'UlJl91'j!1'UHfflJ l'ViV

~'li1.:1'j ::tJ::l1ll11'U f11'j li1.:1 1'U'UV.:I 'ViUn.:l1'U 1~ t1ff1lJ1Hl

'j 1lJ '!J~lJ 1tu.:l1'U1'U1l~1l::~'U 91 V 'Ullll:: -.f1r1~ f11'j li 1.:1 1'U

... 9" 9"'" i"'UV.:I'Vi'Un.:l1'U\11n 6 fI'U llIff1lJ1'j() 1')j''Vi'Un.:l1'U 5 fI'U ~

'!J'j::ff'Y1~m'Vifll'jHil91 ('H~.:jf11'j'!Ji'u'!J~.:j)

=
(62 + 68 +68 + 68 +67) x 100 %

(68 x 5)
= 97.74%

"inn,.. 1

140u

Ih:noUllu
~1:nou Heat ~n~lou

Ih:nolJ+ LeakTest

401n1~
Shield TrWfl1Ufl1"

Ih:nOIJlIhl

nit1 62.00 68.00 68.00 68.00 67.00

q a

1ll'V'l'tl 8 Yamazumi Chart 'UV.:Iff1tJf11'jHll91

('H~.:If11'j'!Jfu'!J~ '1)



o
12 12

1--+-----1
18

24 14

26

29 VIl1H~ 4 Nflfll'j"Ui''IJU~ ~'j"::'IJ'IJ~~"'1t1fi1JU~1J11~'U

m::'IJ1'Ufll'j"

" IlJeLfiVU

nun
2552

tl1lJ

dhlllJ1V

14.48%

lIil~m1

ufuu1~ fl11l~R

2552

(il)

2551

< 20%

lihlllJ1V

i1l\!'1'11 'lla~

U1HfI

process

WO<1<~n-

~1U1~1U 3.160

1:lIi1~lh iu

4.2.2 U~1Jltu'IJV~WIP 1'Um:::'IJ1'Ufll'j"N~~flf!M
.: 4!t': tid tI

'I1fl 3,950 'l1'U l'HflV 3,378 'If'U flf!fl~ 14.48% lUV'Jl'lf'U~
~ , ~

4.2.3 ~'Ufi1 'U fll'j" ~f!I~'IJ;'U tY1'U1'U m :::'IJ1'Ufll'j"

Mlfl~ 328.81 ~1'j"1~11J~'j" 'H1V 34%

If! tlNM1'j"Ui''IJU~~llfff!~fl~~l'J1~~4

L1111111~1U

Loss n11'1'1 ~tlil~

itla,u Loss

n11'1'1~tlil~

=3/65 x 100

4.62%

8

30

31

34

40

46

52

62

65

4.2 Ntlfll'j"U1'IJU1'iiVltJ1,f'I:::'IJ'IJ~'iYi'1tJA1JU'im1,n'U

fl'I:::'IJ1'Ufll1
o QI QJ!Vet d' QJ ~

fll'j"'Ul'j":::'IJ'lJfl1Jm1J11'lf1Ju'j":::ItI'l1'U f!~'U

4.2.1 flf!l1fll'l.h1'Um:::'IJ1'Ufll'j"fl~I'H~V89 i111J~

4. Ntlfll11~tJ

4.1 Ntlfll1U1'IJU1'ifl1:::1.J1\Hl11NaVl1-H;'U'i1'U''Yitl~6
, ..... .. ..

l'U6'i'Yltl:::'lr'U

ui''IJU~~ ~~ fll'j" ~f!11~lfl~ 6~ ~m 1mjl'~v1M~'U

.:n'U1'Um:::1.J1'U fll'j" ffl1Jl'j"tl'l'Yiflfifl:::~'U If! tlffl1Jl'j"tlflf!

I1mlj,fllnY~1JV'IJ~'UtY1'U1Mn'IJflflti'1'llfl658 i111J~
"

l'H~V 89 i111J~ flf!fl~ 86.47 I'!.JV{I~'U~If!tlNflfll'j"

l'1f!flV~llfff!~fl~~l'j"l~fi3

tl1lJ

dhlllJ1V

" -IlJeLfiVU

nun
2552

1,936

Ii~

17.88%

2,352

Ii~

.1,640

Ii~

1,882

Ii~

< 20%

Good

Finished

4.2.4 fll'j" N~~ll 'IJ'IJ~~'I:::lil Miifll'j"'l'Yifl~fl:::~'U
li11Mff11J1'j" tl~'j" 1'1~'IJ1l fl:::m'IJfJ1J'lJV~lffti 1'Um :::'IJ1'Ufll'j"

li1'l"'~1t1 li11Mfltuf11'Vi'IJV~N~~ii'tu'¥l1"'i''IJfll'j"Ui''IJUH. .
'" .. ""llfl:::~'UfJ 'U 'I1fl fll'j" lflf! 'lJV~lfftifl f!fl~

iI ~':I ila
4.2.5 f!1 tI'IJ 'U 1 f! 'IJ V~ fll 'j" l~ 1J 'If'U ff1 'U f!1 tlfl V~

d 0 Cit iI X .dq ~ .d iI d': ,
'IJ'U1f!lflfl m l'H'Vi'U1'11'Uff1t1fll'j"Nfl~1'1I'lV-31fl'IJ'lf'Uff1'U

flflfl~ llfl::: Flow rack 1'Ufll'j"I~1J~'UtY1'U~'I:::ii'IJ'U1f!~
cl
lMfl~

.
_I .... _I II .. .!'I

4.3 Ntlfll1U1'IJU1'iiJ'IH'i1'U'YllU'U1J1Vl'Ii1'U

fll'j"li1~1'Ul~1J'lJV~m:::'IJ1'Ufll'j"fiv'Uli1 TPS 'I:::

ii~1'U1'U'lJV~'ViUfl~1'U1'Uff1t1fll'j"N~~ 6 fI'U 'Htl~'I1fl

ffr1~1J1~'j"!1'Ufll'j" li1~1'U1mJ 'Vi 'IJ11ff11Jl'j" tlflf! ~1'U1'U
OJ 4I::l1o ~iI 'J/

'Vi'Ufl~1'U'lJV~ff1t1fll'j"Nfl~fl~ If! 1 fI'U Nfl'IJV~fll'j"ff'j"l~

~1'U 1J1~ 'j"!1'U1'U fll'j" li1~ l'U ff11J1'j" tlff~u'l'"11

4.3.1 ~1'U1'U'ViUfl~1'Uflf!~H 1 fI'U 'H~V flf!lrJ'U

11.11 lUV{I~'U~

" 11leLfiVU

nUn
2552

89 lilulu
i,11l~ tl1lJ

lihlllJ1V

86.47%

lIil~m1

unJlJp fl11l ~R
2552

(il)

2551

enf\1
Lead Time < 20%

dhlllJ1V

i1l\!111

nR1111m1 526

R~lJaU i,llJ~

i'ua,ulli



~ OJ 9J d:'l
VI11H'YI 5 ~Ml:ill:i'IJll~ .:lff:il.:l.:ll'U'YlllJ'U:JJlf1:iil'U

1'Un1:ilil.:ll'U

5.2 fll1111::qnVl1,h:'IJ'lJfll1NllVlll'IJ'IJlV11u~1l1l1l1::qn~.,
,~'U11.:l.:l1'UNllVl~·:n1 lJJ'Ufl1tlrh-3'W'lJuty11 lllU::~V1fitl'U

1~u,r1'1l ~-3d

.1 1"'..'5.2.1 'lJlfln1:iu:i:ffl'U.:ll'U 11mlm1:JJ:JJtJ:i:111l.:l

ml1V.:ll'U n1:iUl:i:'IJ'IJlf11V~1:JJ111:i:Qnfl1~'UlH.:ll'U

t!'U 'J:lij'U n 'J nn:JJ~ri .:llff~:JJn1:ilil~ 'U tl nl'l1u tJ 'J 1n.:ll'U

ll:i:~l~liltl~ ~.:lutlVflf.:l't'lUml'UU'I:M111l4l.:ll'Uij.:ll'U

.1 • ci". ~ ~ ~.I" 9 "
u:i:'Jl'Yl f1tJ.:l'Yll11'l::i'IJ~fl'lftl'IJllJ'Uu:i::'Jl'Ylll'11'IJ1~n1:i

l~l~flm:JJ~'1U'I:1Mml:JJffltl'tyf)'IJ n1:i Ul:i ::'IJ'IJlf11v~1

:JJ111:i: Qnfl1~'IJ1.:lflf .:llil11fl1Jffl:JJ1:imillu'U .:ll'Uifi'u'I:

m:'Yl'IJf)'IJU~'U1~V~11.:l'l1
~ Q.I OJ d. .d • .etd

5.2.2 fffll't'llmtJ.:l'Jm11'1n :JJfffll't'l'Ylln1'lf.:l:JJ~'1

fitln1nl.:lU~'U'Jitl:JJ"h~.:l(Plan downtime) U'I:lfl~tJ.:l~m

11Qfl (Unplanned downtime) lil1Mn1:i1l1'IJ1l~.:lI~tl'lfl
"" " 9''IJ'Ulfl fffltln (Lot Size Control) 'Yllvm:'IJ1'Un1:i l'UUfI'I:

m: 'IJ 1'U n l:i '1.:l I~ tl'lflI1'1 lU l'IJtJ.:l m: 'IJ1'U n1:i t!'Ulij'U

i llifi'Vl n11~ tJ tJl 'J 'J:i1J ffl:JJ l:i Cll.;)11n~n1:i~~flU 'IJ'IJi11 'I

I ~ d ~ i"
f1tJ1'UtJ.:l'Yl'l:'If'U fl

5.2.3 n1:ilil.:l1'U'lJtJ-3't'lUn.:ll'Ul~Vn1:iUU:'IJ'IJ

"1"1".1 "'1"'':'' 1"IflIVfll:JJ1u:i::Qnfl. 'If'lf1.:l1:i:JJfI'U 'If:i::'IJ'IJ (Implement
~ ~.

System) u'Uij~llffnfliJty'l1l1nfl~'U:JJ1n lUtJ.:l'Jlnml:JJ
~

lfl V;'U 'lJtJ.:l't'lUn.:ll'U1 'U n1:i lil.:ll'UU 'IJ'IJl~:JJ"1 ~.:lu'U~.:l

tl 1ffV'lh.:l 11 'I l'tl n ~'UU 'I: n1:i I~:JJ't;nll: I~ tl1M't'lUn.:l l'U

IIB,j~.:l l'Uf1l:JJ :i:'IJ'lJU'1::JJ lfl:i il'U ~1l.:l1tJli-)

.1 ~,., .. ~ ~ .,. ...
5.3 n11u1::qnVl 'lf1:'IJ'lJn11N£lVlll'IJ'IJ IVlIUV!1Ul111'I.J

..;
~V1Ul11n11)Jtl'U

o 9J d' 9J ~ I d.

n1:i 'U U:'IJ'IJlf11vfI l:JJ111:i: Qnfl1'1f'U 'U i:JJlYW.:l

"id 9J ~ :, tI,a
Ufl1.j.:l II 'Yl 'J::f1tl.:lllJ'U ~f1 ffl11m :i:JJ'If'Uff1'U Vl'UV'U f111:i tJ

Vl'lflm tJU myI'Yilt!'U~ ffl:JJ1:i Clli 1ifi' V.:lij ~ fI ffl11m:i:JJ

tJl11U ~ ffl:JJ1HIU l:i::'IJ'IJ n1:i ~~f1U'IJ'IJlf11v~li1l1~fi'
l't 0 I ddilCloQli'" ~

1'lf'U l:i .:l'lflll11'1:ffn':ill'l1.:l11'U-3'lf.:l~1'JV ~'Ul:i::'IJ'lJn1:i ~'1f1. ~

U'IJ'IJlf11v~lillll:i:Qnfl1~ ntJ'Un1:i1l1'IJ1l~.:lij't'lun.:ll'U

1'UfflVn1:i~~f1~1'U1'U 15 fl'U U'I::11".:ln1:i1l1'IJ1l~ .:ll'l1~tJ

't'lUml'U II fI'U 1~w1J.:l114'Ul~tJ'Iflml:JJff(lJlllcil~ln~~'U
• ~ u

~

:i ::'I1'iwu'Uf1tl'U nnlil.:ll'U'lJtJ.:l't'lUn-3l'U'Jlnml:JJi1Jff:JJ~'1

'lJtJ.:lfflVn1:i~~f1 [6]

flllJ

Lihl'llJ1V

969

5~

~ .
LlJaLl1VU

18.31% nun
2552

1'Iti"~n11

un.JlJ1~ a;u~a

819

5~

2552

(il)

856

5~

2551

Lihl'llJ1V

Productivity > 5%

u1:RI1~m~ 860

n11~iifll\l 5~

4.3.2 '1fl~1'U1lH,.mm'Uffmli~ 5 'Jln 6 ffmli

l'I1~tJ 5 ffmliu'I:·MIMfflVn1:i~~f1i'U'I.:l

l~v~'1n1nH''IJll~.:lllfffl.:l~.:lm:il.:l~ 5

5. Ul11NUfll1fll11~Ulltl:,jfmY'Ut:lll'U:

5.1 Ul11Nufll11~U

~'1n1:illD,j~.:ll'U~ffl:JJ1:iCIl11~V'lJlYi V'lJl~ tJU 1

lff'Utl1'Ul;.:l~11'l'IJ'lfi'un ll:i:ff'Yl1lfll't'l1'U m:'IJ1'U n1:i ~~f1

1~:JJ~'U 18.31 llltJ11;'U~ 11'11Uln1nY.:l:JJtl'IJ;w,'h'U1M

OJ 9J ~ d ~ J dG) QJ d .:
n'IJ\1nfl1'1~'1.:l 86.47 llltJ:il'lf'UfI 't'l'U'YlI'Un1:i'Jflln'IJ'lf'U

I ftl ~d ~QJ QJ~

ff1'U'Ifl'l.:l 34 lutl:il'lf'UfI 1ff~fI.:lfl'l.:l l'Um:'IJ1'Un1:in1:i

4 ... 1 d'd d'4 " 0 d ... 1
~'1f1'1flM 14.48 lutl:il'lf'Uflff'Ufl1ffl1:i'J~u'lfl'l.:l 17.68

llltJ11;'U~ U'I:'t'luml'U1'Um:'IJ1'Un1:i~~f1'1fl'l.:l lUI

llltJ11;'U~

~

'U tJ n'J1nli V.:l ~fllilU~'U1J ij.:l l'U:JJ lf1:i i l'U1111JU'I:
~

Material lnfonnation Flow Chart (MlFC) nm;.:l f1l:il.:l

ml:JJffl:JJ1:iCln1:ilil.:ll'U'lJtJ.:lllfi'l:m:'IJ1'Un1:i (11".:ln1:i

111'IJ1l~.:l) ~.:lfl1'Vi~ 10, II 11'1: 12 lflV~fl'l1~'I1'Ul.:ll'U

l~tJ~tJffl:i1M'Ynrn.:ll'Uml'IJ~.:l~'1nnlil TPS
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LINE:

PART NO:

IMVASSY#1 PROCESS Assembly

PART NAME:

HYOJUN SAGYO HYO

Standardized Work Chart

LLNUlnVII-J'U:IJ,m"l!pU

Date

01~-10

Approved Checked Reported

Conveyer
DS/GS

Fini8lahr4;:..H__--'
SU

T.T Sec.U'A'S!PU
,nu~h" Line

f'l'''SJ1JAlilA

liu

<>

ro,,«t B c........ PNnNdB

""""A"JJiI'JJ"an"t1''''U'lJiI"ufi'iill: Process I IKOTEIBETSU NORYOKU HYO

Basic TIrM Ike) T"'~ Capo"" ......~ nl."hnvl n~

No. PROCESS ......... -.. ,,-- PCSIChange C......... (190 ) Mac:tll,-., ----- 408"60~.,"80Me

So•• So•. .... nlmo T'" r ..... IIU1lll .. a .... J11 .u,. .... " ..Illu ......

1 "aU Componenl ~ CCN ~lnnfia,)l'rlil),lnDll Cap In,)i)iln 2 2 12240

Z LoadCorJ1Klf1&nI·CCNLfh~\JGlipper 3 3 ..,.
3 lln&~lnFiJl!Ue'tJfl'lCKXUT1$lBOd 3 3 ..,.
.. ~.,!'Wfl Flow rack 1 1 2.....

S ,h4.I':nn flaw radt :lnfl FixtlA Station 4 2 2 l2.2AO

6 A.l anll chock illln'nnt'l'" 2 2 '2.2AO
7 MlibJ StiNt c.yde lOs> \~a-n",hn,'fFaorg 1 ,.

" 1,132
.......... j

8 \l'ulllfl V8OJl.t'Illitand 1 1 2.....

" trnUiJ1JflI'lLll'l"'fln~Liil1JllAnhn1'f Maltl ~iil1./If'u,(ililm~u • • ....
10 l'Dutnu EWipomionline Unni:l1l1i11~CrN • • 2,720

11 IAun11l1.l' Station 4 CCN 1 1 2.....

12 t1"uuU"r'lfI",,,,,"nh,,lh CCN \Wldpalt 2 2 12,240

13 n"iju Start cyde s=> L~D-.1·u,h(n'f\fu1.lCCN L'ii'~\J",J 1 30 31 ~,.."") ............ ·..··· .. 1
1. ,114'1111 Vao.n.m lIand 1 1 ",41'
15 d;lfl'1) lock If'lU EYaponition 108 Lf"lffu CeN 2 2 12,240

l' \llhl Reall'\tlber mmtnuu • • .,080

17 ",OU'[yOj 3 titlA"~t'f,s'rullhu\l\lIl~(hl'ulll 7 T 3 97

18 ",n11 Mark FrortrWber,CCN, Ewlne 3 3 8,110

19 IIltUA,J V8Q)UTl stand 2 2 12U1l

20 14eulnUU1Il'tartuK.sl'rliW@IIl\,.",1l1Utu 2 2 12.240

21 li)lIflDu\IlUilnYdil1lUtl VltQJUTlond Utl-ntUlll 2 2 12.240

22 ~iil\U'l'.llf.Hlilb\"'\J 5talionFSUAssy 2 2 12,240

23 ll\ln,i'\J1./1'f\ Comporetlt· CCN 1 1 2.....

Total 62 44



"5.4 'U0ltnWIIU:::
.d oG)iJ J'QJ ~ i<JI OJ ~

fil'J'YI'J:::'t11I'l1'J:::1.J1.J'U'\J1.Jlfl1,Hl'U 1l~1tJ~1IU.:J'U'U

tNtlm'J:::~u.:J1Mfl11:IJ1ff1'JIICl:::,j.:J~'U ~'J:::lhu d1.:J'J~.:J~.:J.
'jJ .Q 'j) dQ"l ,. jJ ~ I d d

~1.J'I'I11'J 'J:::~u.:J:lJf1fltlm'l'll~ tII'\J1:lJlllJ'U ff1'U 'I1'lN'\JU.:J'YI:IJ
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