
, 

" 

" 

PRODUKTIONSSYSTEME rNF 

Leitsätze zur Gestaltung 
einer verschwendungsarmen 
Produktion 
Adaption von Ganzheitlichen Produktionssystemen für den Mittelstand 

/ochtn IJeuse, 

/11/1 Robe" Sllw.\IN?T'8llnd 
SI/sehll Llischlliews/i/, DunmulI(i 

""lLlhplI l l{h~ Produktlo"",>,e"", I(,PSI 
... r.hlgen l nI.mr"'m~" 'u, kos'engtin'll 
"'11, n.,lbI< .. 1! .. ","'lIun~ 'Iu,h"'" bot/>. 
... nI!!". Prv<lu~\,· uM die .... " "",,11 ,~r 
'i';"1,,,n~ d ... \'''''b<Hrbofat''8l<elt 0" 
t;on"pj ller GPS berubl Im Kern lul <10. 
kon"'lu.m..., \~"""Idun~ <Ir, '" ~pn.nn 
.. n 3 M\ In der \'~n'lCh"!iun~. JHe« 
1 I\,. ,"h"" rur \lucIIlleNh"uduru;l, 
\\011 ICberlo"u"~1 und MUri IU .... u'S" 
~"nhd') \jde Produ~Il"" ..... \e"", 
bew,"", .Uefllm!<5 nur dir ',,,,,,,Wuru; 
mn \lu<l., "'" Im I'bl~cn~('n "",;,ro,,'"n 
_n .lr1rn "HI \·e<><h"e"dun~: 

')/l.Onl< """0"8 
nl,_ F "'" I. ·1.1,,"" 'U" I' ...... "~ """").'" '" 
LII:wn."n ItIr 1.[""" u .... m'''<l>WHlI""" 
L:,",m.n .... lD """".h"l'funp'''''" 
".01 Im RitI> ..... ej_ Fo"d,ung,,·orn.-
""". Ir" 'r I'on 'I .... HaII-" .. lt""U· 
~" ... , iju'"""IT\lnl,l<nom, r"r ",,' 
,...IIJI UM T «.lIf1U1O'"' I H),I"'II "l><' ,be 
Arbel j'1:<"""n.ctWI Intl ... b'IeIl<Ir 1..­
><bun",'~r<l.'~"~,n .()M...., ~n­
d!, •• I I ~Irl "",1.11< 1I".,.y;'·mlnl· 
~0Il ~,,"k IRI'lll<'!i>nlert. ""1"" I. 
_,10"' •• I"~ "mor "",,,,' """Iom,-'" 
run.'),"n"lö .... '" ftnd<o_ 

Gan~hejtliche Produktlonss}steml' mit tI~m T(}I'<)W Produktion~s}s 

ItJm als Urspnlng 111 sind in den lelzten Jahren zunehmend als kon­
i.rpllont'llpr OrolJlllngsralHTwn und MClhod~nhilllkastcn für eln~n 

schlanken Fabrikhelrieh populär ge\\orden [1 41 , Inslwsondt'r!' In 
den kleinen und mlnels ldndischen Unternehmen (K"IU) ISI es je,JOCh 
n ILhl 1 rn 'n ~r s Innl'OIlI, ~llc Iwfügb~ren \Ielhoxlen eln~u~etzen und de­

Tell All" cndulll; dClailiierl zu ,\oklllllcllilercn. Die,cr BeilT;'1; stellt da 
her 15 Leitsätze zu r Geslallung eint:r I'erseh 1\ f'l1I lull~ sa rmclI Pmduk 
I10n VUT_ Dicse können auch 'on 1\ Jllschen iV>1U branchenilbergrel­
rl'nd an~ewenolel I'>t'rden und blldrn somit dk r.rundlagt' Ihrer Pm 
duktionsSVSleme, ' 

• Ct ... rl'~"kll.". 
• ~or:h .. bcn, 

• l1at.rt.l' '" "'1"''', 
• won",'"",,, 

• fleo;tmrl<, 
• nloh, munier!!<! .. ile~'-'I(\In~ uM 

• CI>orb<larb< l'u,,&, 
D.t,.,j sir<! lii .... .I" •• rlI=c \·."",h,,~n­
dun" hluß~ ~fn R",ul'd' \'Ob Cberias­
'ung bI..,., l""u,grgllrl>rnhNtln ller Pro 
duktlo", .b. ~h,ri uM Mu .. (SI. \'on I)">" 

lIe, Bedeutung l<, d.itbo!L dass ,kh \luJi 
,,,>rj ~I"", $0"001 "U, I1ft.,bol'., &l< 
.ueh oul !\e,n.n.mlttel belloh~n. 01 .. 
I<onn In der L'ltl<I'!luna dcs GPS be~ 
sp,eI.",eI ... ,u rlI=m f:l1!<bnl. fÜhren, 
,las< auch ~In hphalln'."'I"'" 1I<tr\<!t... 
mlnel kop .. Io.I>' nkh! "oIls"r.dlg "',. 
pl..nl ",ni, um ~I"" ge"i,,,,, f1e>;,hllna, 
auch ulIlh oben zn g<,,"h rl~l .. e"_ DIe> 
.,lau!>! es ller li,schl"", bei kUI'2Ir1sHI 
«h ... ,,"kendem Heo.!>r1 über die Pktnk. 
1>'''11<1/ hl",,", nlch, bl>erru,., 'U "er­
M" 

Ikl der "'u,g ... t. l nln~ .1_ f'roduk 
1100'1\""''''' mw..en IGlglld! all~ d",1 
da go'Mnn'." Asp,,",te SeIil<I«k;hll­
~un~ nnden 

I Aufbau UDn 
Prod u k t,on ssys tl'm .. " 

10' ,\lIler~"'.n ",~nkn b\"m "'uth.ou "'" 
I'nxl"~TI"n ..... ".mt'n d",1 n.. ... n um .. 
«hleden; 
• li<1,'",,..., 
• hin,'pI< .. t.,,,,, ulld 
• M«hodcfll'l.e"" 
Aul ""I" ,,10""1"0 L~"" ""tl'n d" Pro­
duktl" ..... !<I. ""Rnion. m .... ~4nnm IU .. 
Selspl.1 UeI.r.1el< Ikur,. IlurchLoul.tl 
teR. hob< uer"t"''''1 und OU.Ulid."",", 
(!'in!!' Fohlerl"'ln. )ur f""'khußR der 1'. 

le wer"'n dito .. " out d>. ,""".n EIH' .. 
PrInzipien ,u,..,.-dn," ()le PrInZipien 
..... n'lore" skh 'Um tll).""·~"""n r.H 
"n den l 11', UM In,"'pretleft'D \l, ... lm 
SI'.-.ehg<"br""cto <los Un,.".,./lmoM_ Iku' 
Ikh ""Ird d.o.< on "·.rt,,,I"""" Pnn"I>I .. ' 
.... llern ll'b~rlnllp 1\-.."",ldtu13 "'on 
Cl>< rjlr(ldu k'l9n I, ller 1'ro''''<rn1.n''''''"& 
und dem IIU'-ln-Tlme-Prlntip (1 ...... 1 
dut13 ... 1I'.n~'dlen, IIoe$Ilndonl, ..., 
Fiedbillsl'",ng (\'trmI!ldun, voo L' ...... 
x<~lu:lI.nh<:lt) ookor der Fl:hlo!"iennridung 
\Venn-t'ldu"8 .011 Nadlarr...ltl, Im IoLiten 
5<hrin, our drilleI" Ebo ... , ,,(nIon ... _ 

JYIF I.hf!'., 10,120071 S () c., l llonsor \erl.g, Ih,,,,h.n 
1
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" .. li ~_ dfoIIn ....... __ t.o .. 

/onIINI I~ "'"" I'nru,,,,,,n w-."""" \lDd 
_" ., ..... 1 ..... 'rtlun' d/of 1'roctult'1<lD>.r!<'-
I< ,,,,,," • .,,,1." 111<' .' ...... n don MI 
'1>" ~~l .. l'r"'a \,>11. llIf .... ~IerI_'· 
oI""l, "\1, U "" FI<"LIlIt...,......,hun~ 
""~ 1'fI"ukl h,n,nl ' f 11 1"", n, J u, .-Ir <tb 1I1 
I.,,,·th,,hu". u,'" f'ro,,,,-,,", n". nm~ 

"'H' 
lu .... m""·n .......... h't! ''lu>! <ifh 1><1 

tlt, H'It'"""""n~ .\to GPS .In kurnple­
.. bl"' . " ...... t..t c...bIldo mll llIIII.n 
~ ... "/lrll \\ .. h"'''IJt"n~~n und ~I>/WI 
JiP. ... ,.. 1~ '" r...n d<n ftJU<lntD EIl'-
_n'''' u<MI n .... 'u IM> Pn..lu~~", 
,,,.. unn UI ........ I~' bei ob<-r-
1IkItII<IIo;r ","radIl"n~ ..... -ttc _D Qm 
, ..... bM .l»OI .... MD Lu><!",", ~ 

.. ...- kPII 

"' .. 1" 'u,,"'" ""' f.,ru'" <Ie> ,..,...,.."" 
nltnl';"'fn F-<onnall.l<",~,gratlt, d<, 
Al>Llur. und "'",kM'''" mht<liLdldlscbt', 
Unl., ..... htll<n ... .,n.hl' Ikh <lilb<r fÜr 
~ML: ein "rnl~", "rtlnu",,!!W~lg., Auf 
I"," dt', Pn.'o"""".",,.m, E.; .. , , " 

"~""'"I, 11', l .. lt, ,11. ,' ''''"'hl ~."l<n 
~,'iMI, Ut ... ~"" IItr" , ~"" ~ .. n'",,"'" (~,. 
".I,un~-.l,""'" OIU'IL>I .. be ... """. ,.n 
"''" rr,,~' .... I'I"IßJ'Pl<"" U/I<I \I..,hOOr-n 
'u I ............. " 1>Ie<or' l ..... mlDm" .. Iß~ 
.. nI In 1LI~11 ,.,tI<.rrll<h, 

lur ftn"l' h"", Mt rr"'-tukH,"''' ..... 
"""'"' ''''' ~ \tl bIO ..... I'\.oDWl,II: u<MI R..­.... _IOn .". Prod"~ ' .... ·pmr_D 
.. I .. I ... r;t" ....... olll1\tfüluloD I, lJ"II ..... 
" t .. 11I< ~ h"lI ".td<n ~ ,'nd 1,1n 
,"', l "'~hmtru~"'" u<MI B ... nc~ IL 
lwo_l. und """," uo,.."..~"""",pe.l· 
n h ,u It<'~" h'o .. 

! I"hr ,\ nl.S,·" .'.'lÜgt .. .-kell 
'I. M .... ",u r..1~ "U, (,rund ,..,,, "",u 
'f,l~ I ... 1II'1 .... h<mltt .. ln roh"," ,u 
lIa"".I, ..... ",,, ""ek',"" Pn>dulJ ... 
u,"t ...... ,rVn einen [ jnlj.lll'f In ~ """,,'i 

U' 01_" .. "". f"nId"~""" ,,,.,._h 
... R"" •• u"" Iln".II ... __ JIoocrf<obo,.­
..... In booIo-ul<1 ej",". \otfII~,;\o" 

.. ~ ..... Ulqo l>.t toci l,h ....... Pto-
• ,,, .. ~ I ... ~""'" ......". ~ 

llKMoo ..... ~ ..... PI"ud .... " .. "tn l1.>l.I"'" 
l"l\1 ''''' " ... tl<l,"o1>.o' U,. """"dM" ~nla-
... n"r1\I~! .. ""'U dunb \~ritu..,,,nK ... , 
Ru ""f"l'''.~ (t H d<!rrttd,.sm·IH,,·h 
"Ik I .. I. hl ~ .. " .. n I~I, 

\ ~r><h ~ . ,Klo "~,a"",, 

\ t. .. .-t. ,l,." I"jIU AR 
[)je ' ..... h".ndu.~ .. """ M .. "rt.otb<wr 
.un( ,er.!, '''I"I.ul ",l< für d~ Produkl101l 
odot d .. Ilolltf .... "" VOIII.:uI>lkl> nielt, UD" 

""' "'l' .rtu,,\I'.-ttrhrn 'r~" 'I""" ,," .. n-
•• 1I1'.'u g.hu .. " uni", and . .. m kur,. 
W,.,!r-..:kl'n '''1>1 h .. n Ikn ' ...... hlrdr .... " 
IrI:o-l"I,I.'l<n 1>1 .... mi Klrlle"'d'" 
dunh .,"" Flu ,.""'RI ... ruD~ .ut t:"'" 
und 11" "J.'II\I, .. ht,.. .... 1''' .. " 17). ~" .. ,-
.,,,,,, .. ,nt lIlr .. """ .. <nd~nDt1 """ 
IrNll", .. ' ru.n.c dunh tl"'i~"". ", .. ,".1 
_",~. n,,!'W. ~,"u .... b .u. 
)1111 '. lU .... - "'~ )u,1 m-s..q"",.",",\l>llo­
"'",a( "., I~~ If'bön 

l n ,"I Ir~lbo .. r ..,,",,,,,,,roI" 
fi-hlr .... u,," ""mmd ..... "'" on ih .... 
t nl>IC"M"" .,,(~ kl ",,"""Jt. \uf d~ 
"~ ..... ,nl tl .. lIe!~rg:ot>e f,'h!i''''-'' .. 
Pro.1uktt ~" <jell n:KhI" l~noit" 1Ie.rh<i-
,""~~ ... h.-t!l ,~rhlrl(l." l~", Nhn d"u. 
,,. ... ,, dtn 1<I,1. ,,,,,n.,, PfOOul< '~n ke' n< 
"fII.", " .. . " .. O.ol'l,.d<. I'm".'" 
dunhltfuh" ~.td<" Es kR 'kbe',,",ttJ 
Io'n • .u. I.t ..... rl .. "., nkbl "",,""""i' h 
t.-h"'~In.- rn.Mi!' .. .; ... ryt.rn 18). 

Sc.;I," " ,,">t:b.6plu"l 
ob \orr .. ",,,..,m,,,,,1on 
"0100~l ... n """"'10.1 f'\IId<u'", Ol1lf1l1 """ 
.,._IrU& ~ .. mI< .. """11, _~ 
, ... dtttt"'"'lI.lI~ .. md I f cd< 1 .. 1.0..1 

I ... 'u' .... ( ...,. I.rt'dluu""" I'm<IIIkI, 
d"rrn~ !\Ih" " ..... " Ihn'rrvundl" dl< 

\""""loJun~ ,,". ,'."'" '11-_""""" 
"">I.i!n<I<!1 DI< IIe'VM"lI'utIJI "'" ku ..... n 
."II~~l' 1>1". ' ral<. lIou' M', n, toci<pl<' , ­
... 1"" In , In ... "" perm, ritt im .-\"t.n~ 1Ie, 

11,"""""",,,,,.,.,,,, •. be~~II:!t!~t kontl'lll 
I~". lN" hl,ufl<ll .. und"""".I .. _ 
U.h'rtmII' 1duI< .... ." .... ml d:i.>. ~'-rI 
11." I\Un ......... ,'n .... .,., "" 1I.1U<1"Iop 

lu"II'I''''''"" 'U ..... , ... 01 Z.I!y.mlr:l 
'''' I",bt'n~,'I'~'"' w., .. ,tnllllt, ""',Iu· 
"". Im ~"", 'nu",h, "rn ! .u~, •• l'p".-!It ,., 
AU'I(I'~JIl iII' '''' 
lle' ...... " ... o'nul1u •• 
~_".H, ....... _ .. ..-........... !l\IJI~ .... 

... I",no ... d<, Glo1d>mMI~" dH \u;-

~,,~ btI ..... b klU"t"kllscb .. _rb<> 
Itndom l'fl,tu~"J""II'ru'" ,," f ...... rI .... 
\".!h .... "~ dor, Pn>du.llJ.l<X>l DIo :o. .. ..ule­
"'ftIl IttJ.otU,"" d .. R,oAkI-.tiIlJ, ... u 
.." IIodori .. ~ ...... un","" 1llnU;1I,hd, 

... I'rudu.'mhh und dooo ... prodUlto­
, .. ,'","a lolu ...... ISI 110-, ~I<"'" .. 
I, '""no"", hk,1I ,In I!o:,,,m.m'lw l .. m-
.alt .. ",' I I~ .',,, 11'1'1 ~In .... , ... , 9'1<1." 
keß I",.,u","'" , I ... ku .... l!u"hl.au("" 
..... l'rod" kl~ I. de, An!qo IUHIllkht , ",. 
""' .... h 1.I~ttI<".l'l ..... rnII&lrrh'lllron.<!An· 
11' '\u I. t"nl d<. R,""""." .. on n.%o' ..... 
u",,/I','~"'o 1111 \onIr~ ".htn 

~I'; ... l.o-<~_ 

"""'CUJll u"" t ...... ,1"'" I_ kkInn l.<.-ot! 
.u>d .... ·, • .,"'I<ht 1 __ ,",= " ru, d .. 
~"""'-ltu~. ". fl<"loI/Il.IlltI dH ProcI.uk 
""" , ... ~-.JLIll<fU/I& ,.,. L.ooc:n*_IIiI!" 
... 80"","1'1'1 tU tI ... , """"" ....... s..r,~.",~ 

.so, t"'..-bltul' ..... "',:bl ...... neod 0111 

.,., II<h/ll'll<ren 1:k'1rl«l'~W>JI dr' Kum.n 
j\o1("~r.-.~, .. , ..... '"' 'it"~""~ "01' 1Io ... n­
don In , .. ,h.lb d<, Produkllon 1101 . 11<1 U" 
H«I u ,''''' "" ,"" 1."WriJlk n I<.l ,u 1><' ,u, Je 
'kh'I~.n, ""-,, ~""'"~.nx .... ,,1' .... 
cllrl\d hI UOKo, "Un .. 'tn koot .. n u,oJ ,.,. 
roll 'u""'''' d ... 11Ila/r.m'Orfii3bor1u"l1 
,I"k' 

, 
• , 
• , , , , 
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S<1"'meu~rnd 

aUlOm .. isi"Ie ",trl~bsml,,"1 
Die Im \·"llIiuI~m.31h.dlen Ikujeb I.ufen 
den An logen mu",n In <!er l.ag>' ",m, 11>­
"'" l1.'<hnl .. h<" Z",.OO ,u er'.",,,,n, 
""' I", folie d" .. a"I".IN'I"nen 1 ..... luk 
'Ion ...... 'ntriichtlgun~ unmluell>ar ",," 
EWttieb fln,,,,,,.lIen II 11 EN ".><M,'m 
'\<'r 'Ulg"'''I~'''' t~hl"r 110'0_" ,,,,,1'1\<, 
.!arl de, Il<trleb f<H1~e'"llI ""'~." [nI 
d,. Zell >!" I><hen ~<ln '"II~I;,,1\J MI' '1. 
<ehlnr uoo ,10., li<'hehuns <I .. F.hI.", '0 
ku", "I. m,,~lh h tU n..l"., ~"T1I"," ,um 
S.I,~I"I "~u>li" hIo lI.n"lg .. l •• Ingo>­
"'''I ~"men. lJ ie h;hl~k"lt ,I'r I,len,m­

kolW" '"" ""hIern ,Iul'(" ,Uf II<tn.b< 
mlUd ~,mn ,Iu.,-h . Inl..-'" ~"'Iah .. j· 
.. :h" M.B""hme" ooer du"h ein. ~, .. ,I. 
""e S<>n .... ,k/( elreld1l "'erden 

~achl"'~..,,',,<hrun. Pru<lu~,I"" 

Die ,,;.dllr.~e>\'tI<hf"Oll' l'rodukltoo h>t 
{um /""«k, Cberprodukllon '" "otllin­
d<m. D .. Zi.l Ist da. 11m,,,,",," nach .1· 
... , PrOOu~uon k>dl~lI<h lon..- \;utrr, dl~ 
hon,ld ot l,eh f'roduktlo"-,,,,ltl>unk! und 
""'n~" an ",Iurl t>.lr .n • , .. Irrer ,t, 11. "" 
",lll~I "'·."'rn 111""," 1'1 ... WI<hllg, 
~uno!.nbedilrfe "akl tu 1><>\ltn""'". ,j)­

da" keiM 'I'''~"I.II'·" 11f".rf'I'I,'nuug 
.rl<JIg\, die S"l!";"nonf.lI" .ur 11.",,,,­
lun~ de' 1.I""he" Produ'" und \·oluml· 
•• ruh" IlI~ Produktion ')'nmmn 'u' 
~ .. ,I>f ... gl' ~""ilJ!llrht 0.1 """''''lU""'''' 
A",,"ndu"~ ~.lIerhln ~In. <I, uWd" 
""nk",~.1> r I\e";'nll,' 

S\','~m,,(sch" Pn)bl.,nl;;';un~ 

D<'r "",M.I1tgo hfo!g ~"n'he!tllc""r 
I'rudukll .. " .... """'" ItJn~t 'un der 
't<lndl~e" \·~roo"enJHII '\0" I" /." 
.. aU"' der Abl;'uf~ und 1"0'."" ob. AU-­
w.,chun~n '"" einem !d-e,;l<ln rm,,, .. 
SoIiZUSländ (,. B. SIörungrn) sir'" tU 
diesem ;,.,«k 'UllUrleck.n. ~hl dies 
der hili." m; .... " ",~ohl kunfmug 
ru, dl. u"tnlll.lwrc f'nrtlllhrung ~er 
f'rorlukll"n sI • • U<:h land,l>II~ M.A-­
""hmen ~.grlff.n "'~nl~", um ~I .... ~h 
~~Ifh""~ nlrht ~rn.ut .ult .... n 7" 1,,-<­
<cn ( 121. Eine .t.O><I.a,dl>l.rte und ,ur 
.I k m "'h,,~I~ S).'~tn~llk "'Itn f!e~r-
1;I<l!.n "Qn 1'r<~'lem~n und Slurungen 
IT. B !)urrhl,ufen d., PDCA-Z.klu.) 
b<"'hl.uDI~I ,Ien IwltholUgen I'ro­
blrn,I""'o.g<!,mt ... "nd .cI.lch,." das 
"'utnnd~n d.r "al,,,,n U,""""" eine. 
i'rtoblem.,. 1'< .... rden nichT nur dl~ 
~fmpl<'tne ein., St(jnm~ btc'\('IIlgt, i<)r>­

d~m ~, "' Int ",m K~m delI ( .. ool~n" 

'"rt.'. "ln "'111'". 

WIrt.'. 1021l007l5 

PRODUKTION$$YSTEME ZWF 

Geliih rt~, 

ml'"r .... fI. ' lnltll .... ~ I rrän,\eruns 
l1Ie M,,~pI.n·l"oo \\".,.rnktll '''" ler 
lind<runl:''' ,Ie> f!elrlroMblluf, ,Ind 
umso gr-IJiI<" je meh' dl, ~lIt.rbeh ... 1> 
lletrofleno dlo ~ot~<ndl~k'" der ÄrnJo 
run~ ... ,~r;,,'lIen. 'I .. ~.m Ä""'run~.pr<). 
,~" 1>",.II I ~'n und t><1<III~I ruhle. 1>Ie, 
~U1<' LUm 01".,11 d .. ,luIS''''' ,kr I'uh 
rullgo' rölt<, <lO'n 1.,lml1<n," M".rbeltem 
trfomoml, U"~ 10",,110 der Aoo.run~e" 
,e",iI"dllch i" m.cIwn "nd '<:11>\, .k1l>· 
I m l·t'I ... '''''''n~.pn''''' mlllu.rIlrlte .. 
Ill). <um ."d.",n !,l., "udt lIL< fm'l1o: 
run~ .Il die MII.rI",,,~, IU H'r<!.-hen, 
.. 11><.1 übcc tn0l:liet>< \er'nderu"~en 

"",h,u,,",""",., df"", '"c,ustltl,~." "n~ 
",,1" 'O'" '"UI ... Il><n. I)"," ,,",\arI ... 1 
....< ""'''"U<''''''01'''" Lnu:,n~. ,,,,I«""" 
oI'n .\l lwrbo>nern und Fiihru"",~r,ift.n. 

w.lcher 'u "TI,,, tultu. (\tor p'rm.nen'"" 
\\'0:/ ,~",n". 'ok lu n~ roh "-

Stanw",fI<I.,," 
H"",")11 '""'" 
o"r Eln,..l, ".",Iorui,"""r ~.~"",n,.n 
l uf ,.,Iten de, !letri .... uoo .\""u ",n'.1 
luh" ,Ut 1'lel,.,II I~kell <kr 11 _",,"'en' 
du"~,m1hlT "h~ellrn ""n.l"ml11.1 kiln· 
"rn boll'n>'e$,,"n,l<run~ou .Inf.o<h.", ~I 
... , I'roIluU,.""ltu" he"'u'gr l<i<,1 UM In 
01".. .".1,.,.,. Uni. Inleg""" ~"nleß Die' 
I"",..."" .ud" da» du ,"""'tl ~Inf>chff, 

"I.;h' hoch SI>"/III I<len ... !ietnrh<mIT,"1 

~f"""''' "I 

~onnlerl(' "",I 
I r.nif"'r." '~ Arb<(I ... ~I.u I~ 
M, n u.1l durdl~.mhrl. Arbe l"l'm,.., ... I" 
.I .... m ~rnei"" ... m mil",,,,n "on de, ,Ib· 
full«' und dor fu, ,Uo Ilun:hlllhrung Nlo. 
ae.lkt>tn ... ",,11l" t>tr bek o"n' .. In Lm 
tl"" SHl(hronisation 'endll"""" .. Pm­
duklion .. chri,,~ .",,1<""" 'u 1Jk,., ..... 

Summary 

~.rI '" .""" du..-hg.n~W'n ~uM.rtfl,1tt­
",n~ d ... ,11>!.uf ... .eh el"", ~I I'ractk~ 
\1_ m., ... ~I.nd"ml,it'",ng belnh>1 

1.' .1""" "0"""'''''", ."..,Ikfut (etln~n 
1\0>",,\<1 an ·\JkllWQl'r ... Im ArI""h'" 
I'm, Ille S-ta",I"f'(l, ""!prllegrn rln" ",n­
~I~ ~onlroflo " uf ."..,II,M \ .• tbe5.>t>­
ruo; du"':h d~ MII ..... I,"" 10,,,"'"1" In 
,11< ... m fu •• mlTH'n","ng ,um nll ,on fI .. ~ 
bl<n 5tandartf, l(e>p'O<.hen "Iru Wn'h 
dl< 'Y""I.ml,"'",nB UM 1)(>I(uml'"1J ' 1on 
Ilm ~tI",II .. bl,uf.n ""ru .,n t.nh<. M.B 
,n T'-'I1;"""''' ~r;I"I " '"'.< .wh rl, .. m 
lu&"",tL",,'\m oto," dli'".n konn, ~b-­

"'lchun~.n ,'on den MIo.I"'''.nltor<i> ," et, e.n",," 1I1 

I 1,".II,I.rto 
Produkllons," SI. ode 
SolI ' bHb"'.khu,,~.n in d<r PTodui;tlod 
mlj'<en )od.",.I< ''''a"", ",·.nI,. k'ln""" 
\ur.., ,,,., miigllrh, korrlg""nd< .1108 
"""""'" on der r1rbll~.n ~," I I. ,u ef1!rt'! 
ren. E In< \.! ''''' Il>le'" "lI de •• k' .. 11t" f'n> 
,1t ' ~1I0R,",U,""",k. geg'be"""r, ll. un"r 
stilUI du",h .n"'~ndo.1ItIo "", .. tbebe 
Slgn,"'. 1tr<,Wunlgt d .. f:"'.nn<n \ . .". 
l'mblemtn und ,Ie ... _IU!{I'"~ !)t. 

I' tsu.l",leru "11 ''''' I'rodu ~Ii<>t",u" ."""" 
konn ,'tier •• "h ;\u.kun~ Ulo.r <Im Sto!l<l 
~" Ern'khun~ V1)n lJ.ha~bon bei 
LIe. I'bu,I1'''''''.8 prod"~'k'''' ... ", .. "", 
~en",~hl<n o:<h.n. 

~1",1"1" MlturiN'II.",11I\dl, 
11,>1\. Anlnnlrrung<'n In dl. H .. ,,41I1\.1' 
dec PmduW"" .rlonLern .1". fluJLlII"" 
.Je. M,IOro.ller. GtoflgMIe ~ .... It ... Tt'""· 

,1<11 ... ,,,,", '"" Il<Ü<lu.,,, Au,"'ldu"(>­
und ~.nnlnh".od olM die Gru'H"<>f'U; 
... ""ng.n hltrfilr D~ B<dltnuTl!I mrhf'O­
,." .. 11,.,,,,,,,.md aUlo ... tl.","<, s.. 
!rlMsmlu~1 "'eUI OUI ~<pl.1 ror aen n.­
..Ib"'" Mi .. rbdtomn .... d.or 11-1], [),orll-

Guldellnes IUf d"slj(nln\; I .. an jlroducUon prOfess!'!; for small 

unrl rnp(tium·sl~e<f enterl'rI""s. ,"ul I/nl) In Ihe ~ulornoll\'e 
soclor Ihe 1<:an producllun dpproaCh orlgit\M in~ Irom !hp Toy 

Of" Produc!l.,n S)·~tem lT~S 1t31t1~<J jlOjluf"rlly OIN Ihe 1',151 
)'cars.llul es~iall\ for small and mtdiuI" si,ed enlerprlses 

11 oflen doos nOl makr sense 10 UM.' lhe "hole lean Il,101klt Thl5 
ankla Introdutes f 5 ~uldelln~s for deslgnlng lean pn:x!uellon 

flroces~e, 101' ,mall and medlum-~I,Pd enterl'rl,p~. 
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lWf PRODUKTIONSSYSTEME 

bPr h" ....... rod _ ........ ~rl>ri,",.., ..... 
1ft,," Ou' po' ~"'. dös \Ir ~I, ,_ 
l'"~"h,..hl'" \'"Iu""", ml' I!l.,.., .~ 
pO ,.n 'n,ohl.n 110,.,;":"...,, IIrIrI<'bon 
... mtn ~",,".n 

"rh"",lr l'''''l''k''on>''"u.run~ 
1'011" ,, 1. Pro.M,'lo", ' ..... runR ""'t,"", 
d,,· \" ,,'ru"l ."' .. t.rtl ... "~<pm.,,< ... , 
b'n,,, ht l" h f',uduk.I,.,'menl<t und 101, 

''''''~' ,'",..b dtn I<'".ß< no<hl"I.&"It.n 
1'_ PSI. I .... It'eh"'ns;. .... dr, d .. 
1'l1>du~'~""'no ...... "~ _I(\. i>l lli<.b' 
.... boi "", U ....... h.n .~rV< •• """,. lTo 
du~"""""'_~ _ ..... <>m _ but· 
''''-.......... u~.~ .u.",,-' ,"0"·' 
",tl! <!Ir, 'ulh:J~ ~..,.., ..... odr ,.nun· 
,\tn .... """l"'~ .... _hproclunen "Itl!, 
"" ,~rbn .. l" ' .. nI U"" .Ittorlldt S, ..... 
NlIJI ~nn dr>n .1, ,I1'."...,n ~~ 
.... nIon, ,,,' "n k""""ul.rIk"', ~l~", 
n~ h, ,um UR"'" ~r,",,,,,,n koo" 

I ZU~ilmml!nfilnung 

'.1'\ .,not Nr fMo' t:n'.""'h""'IL'~ro8< 
1I,1 .... ,,,,n, und kM"". ,ur \'~'~ .. "nl 
d<. I """01 <Irr _kll"" 1>f'I'",.,..n 
1_ ff1 .... D"'.'l"rullJl " .... lIurdI d .. 
V''-UDIT 'on l~rYh .... ndun~. lhr~ 
'-tu .. ullod Lo ... >~t ,he~ 'a dea 
PnwIu.,. I "ZM " ~"",,<tU It ..... h 
t ... - __ In,," .... , ro .... b.l 

Virtuelle Simulation 

"'" ,jo, lnt""\lJun" '00 I'rodu~,,,,, 'p' •. 
\Pn le<!L""IOIl~" okr IfnuoUen R ... !i'" 
fl RI.I ... Im""" 8"&'" Roll. 1,,,u'U. 
.1", "101 Ion ,"" .... , .. ~"b<h f.'S ""I 'I'''''' 
... 1 .... ,t,._ 11.1'''.''''"'.1' .... '"'H1><Tlu"" 
"'" ""'" ...... h~ 11M1 ... ·\'orw. .. n 
lonrm..lb kU"""I...- lLIl !n,/'B"'" dun k 
'" 1'""I.n \ n,o"""'""", .po .... durtk 
~ I '~"'" •• _ ,"thl-I '."'0 jnJ. 
Ir .... /.11 u lIod );.,,",,,, '1"'''''''' llir d'" \ I 
""'""""'hK <r<I>. m .. r.n~ SIDIUIa­", .... ,(iiItw,,- ... ,,,,, k_ """"Mr 
..... t...,un"'~..,. ILU oIoq In I'I><tprol<"<-

.. ". 'JIr ... , \ , ...... ' .. "'0""<>1 orLoub! .. 
I"'''' ...... ~ ... u"'r ,.n .. ll' Sl«nWn" b,n 
Ml ~,",,,.. .. ,,, ." ~1",ul""""lI\O!.klltn 

tu .rt .. ".. ,m" ""'I~" O .. um •• gtrn 
1:1. ""I\"~", S<IJ.II! I."",halb der Pr(> 

t ..... ~"" 10' okr .. ~,'m;;lIig. Äu".u",h 
,wl"IIO" fn'''''kl.rn. l""I~~m und 
~"","'n, denn nUI IIfmdn .... kann dlo> 
bc>lmoo IId.. I'nIdUktt,,",,",~ ~ ....... 

.... ~un..." _ Pn","k'"""""" ••• ,, 
,..,.., .... ullod _n ...... " ........... , ... 
1IIkI "'''''I!.l«no1,''1'00 L'n' ...... h ...... iJI<I. 
nt'n ,I.!>tl ,ul ,11. ,n ,I, .... '" "",tng ''>IV" 
""11,," " (~, .. ,tu"~Iri'".(N "'J'\,,~ . 
~",tl"", um ., .. '."'h".ndung .... "..,. 
rruduktt,," ",·htr,",t.l",n. 

I LI'erl'u, 
1> , I , ",~flo .. ~·1lII. S, ,,~ .... I!' !Ir 
......... ,'_><nM[~.......taJ~, 

.. ......... ....... ' ...... tl .... ' "', ,. 
l "'-., ~, .... $"', .. _.~., 

, __ ........... __ fw 

...... " ........ , ''', _ A""',"IIir'" 
__ .. ~ r • ......... I.o<n<r.l_ _1-.. _,_" ,_l(JIO 

1 '_11 I!!,.U·~ .... , .... _ ....... 

_ .. ".'-_ ..... '*'-
LI •• \ 1.,1.00; ..... ...,,>OOJ 

• ... _ ..... ', ~~''' ... I;... 

" .. " .... "'''"" .. _ .......... l..-r 
'.1' .... 11 ,," .... ", 1tI<1!\ 

, U"r,' ~ I"" Tor"" "" \!".n~ It'~, 
N." \'''0100< 

" .... ," ... S.'~Uoo,!'· U",,'.' .... 'n 
,t_"~t"n", ""'~"'In"·,, .... _ .. ,,' .. , "".,.. t_brl""" ,.U _ , .... ,,", _ ~ ·'_l"""._, 
11 .... I~ ... "~ '_11""_, Br ,U'" 
,~ 

• 90"1 , .1 ._"~,"'I ..... r,, , 
, ... ''' .............. 1_ ...... LI 
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".rdt'n Im 1de:>11.11 kQn""n die ,,,,,,.,n· 
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,OJfrr btI "'"""mn".""uulI.-. .n" ..... 
l\f1I. 1&0 ..... d,. lT.nI~ ... der C_,.".r 
o .. :hl "LI ... ~a lilA' (;rfflHn "<>!Irn 

IlH IH ""',""'_ olM fr."nt b· 
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