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* *       The Function «,^dJLho_Objj?ffüiv«'-«.   >i   • ]<,   ¿>t-.«-•.,* $0., 

-jX-   - ve  w-  prvmcf 

1 •l ???H_£'ui}2t¿2D.2f ^the_ProJuction 

The production is a transformation pro<:..••.. 

or refine product » or services (figuro 1). ?he nr^(!<.'t Un ia 

usually the roost complicated funcv.ir.; in a c,-  v . Th« ¿ ;--<» 

duction problems are not only technical, on a 1 _rr; acaiu, 
they are economic and organization^ l3 w^ll. 

1.2 ^S.i?b j ect iyeaof^theJPi-oduçticn 

The classical task of the production is to :r.n«c and deliver 

products which belong to the product collection, the right 

amount of the right quality at the right time a- the leve?.t 
cost with a minimum of investment. 

The quality is the backbone of a ini-.nufacturing company'a 

success. The quality level must be plcnned ir  r,ùv.-„ncï ao th-v. 

the quality of tho product c. will not be 4X5 poor, but, for 
economic reasons, neither too good. 

The second objective of the production in to rroduce the 

right amount. Which is the right amount ? The right amount 

for manufacturing may not be the right amount at all fot 

sales. The top management has to decide? if w.2 shall sell 

what we produce or if wis; shall produco what v. a ncll. 

The third objective of the production ia to produce the 

product at the right tim«. Producing the rroduct too early 

means an excessive investment in inventory. 1'rocucing the 

product to: late may mean permanent lo.;.-; of r.alor. and a£d~d 

coste. It is often extremely difficult to p.-of'ricc th<- riqiit 



amount   at   che  right tine. 

The   fourth ov53*?rt.iv o*   the  production  is  to  produce the 

product  with a minimum r 1  money -   Production  efficiency is 

generally mear, .no with productivity,  which Í3 simply out- 

put divided  .^tli input.   *vc  nan  increase the productivity 

if we   can  arii'cve a biggnr  production with  the  same basic 

capacity or  if    e can achieve the same production with 

less basic capacity. 

For development and rationalization of the production v« 

must Know,   approximately,   the cost structure of our company. 

It is  in average J.'or Pi tin i ah  industries as  follows* 

Materials   (in qeneral purchases) 60 ,v, 

Wages 20 % 

Capital  costs,  administra tica 

cost« «te. 30 % 

100 % 

2.       fftmt  is i^ oduction  Management,  ? 

Production management,   in this connection,   means principi«« 

and procedures for planning and Controlling the production 

both in technological and administrative sense. 

Planning  is  the neana of   »chi*»ving the objectives.  Planning 

nowadays must be »ort- dynamic than ever  before,  because of 

til« rapid chaires arounti  the company. We ar« always short of 

•ometn^nq:  rtpital,   enr*"city,   ti*e or know-how. Therefor« 

w« have  to pl.m tno usu of  th« available snarct   resource« 
carefully. 



are shown  ,n ftgBro 2.  ,rhB norMl no( pJ,nBlB;*°B 

procedure for . custom orrieI  „ shown t||  ^Z,;""1"' 

2 •3    2£S££3ïïi£itea_for_ Manning 

Production is dependent on iwny other i„„rti•.  •    „. 
Sha .»<,,„,. lunctions in the company. 
The production Dînaient cannot be efficient  if the pre- 
«•qui.lt.8 for planning are not good. * 

'tafiSSSLffiUasUa increase. eaeily exponentially. Thie 
~ko. production »ore expensivo and the planning „or. 

difficult.  Evorybcjy who su9ç,Mt3 etarting of . „ew product 
•hould name two old product« to be left out. 

aunfeEfc f of cour.e the cor. of th. production. Ho 
production can bc rational!«*, father th.» th. product 

it..». Th.r.forc the product must bo production-minded. 
Th. procoo.ing «H .tart already at the dr,vi„g-bo.ra, 
».cus. the production co.t is »ainiy determined at thi. 

•»production pl.nnm, „ b. bett„ fchan JUjsi_E^^ 
Production pljnnino is th» hi«,,., ——   •* 
4. »..•     ^ «ithful servant of .ale«. But 

or for.c..t. which „rt b. „ art.1Ud „ ^„^ * 

•M. up on • long-t.ra ba.is. 

«h.n w. look .t th. ord« book, of .any coa.p.ni.. we oft.n 

F-rfor. operation« which they did year. .«,„ when they ,t,rtÄl 

££.r "ity ta R
 
baek y,rd 9ar,9e- Th"° »«- -« 

«Í«* if "rViCCB t0 °id Cll0nt• •" in —»  — *- 
protittólc and c.u.«, dUturbanciea in production. We .hould 
check our product and job policy n0w ,„a then .nd «*. clear 
to our.elv.c if w. want to remain a cueto»     shop „ orow to 

an industry. 



3•       The  Procedure:    of  f rrxlu'-l i e,; Hanáj^c'w^nt 

3.1 Genoral 

The need  foi  and the procedurc-y of planning varies in different 

kinds of  inchiutries.  The  situation is moat complicated in job 

shop production with riingic       cuHtom~made product«.   In batch 

production oí   e.g.   connunor goor'o the competition iß often 

hard.   In this cace? work  study and inventory control are very 

important.   In mass production,   e.g.   proccs3 induotrios,  the 

plant and the whole production procesa way be planned in 

detail already before building the plant and no further 

planning on a larger scale i a needed. 

3.2 ££2S?uç t ion^Planning 

The main objectives of production planning are as followst 

1) To keep the output capacity as high as possible.  Thie 

means:  Keep promised times of delivery and make the 

through times as short as possible. 

2) To keep the inventoriée   (stocks and jobc in process) 

as low as possible, 

3) To utilise the production capacity to the largest 

possible extent and to try to keep an even employment. 

4) To inform management,   sales,  purchase and production 

supervisors regarding the delivery and the loading 

situation so,   that  it is possible to make the right 

decisions and arrangements in time. 

Gross planning io based on sales programs or on customer 

orders.   It must includo all main phasses of the time of 

delivery.  Rough capacity réservation or gross loading is 
ma¿G at  the name time. 



or rtcnr.üc- c,^.;„,;    s:tf ,.-;•,  :,.     -,     .. ,     •••«'-., 
fh« ».-,,.:..,,  0,,.    „..   ,.,      •   '"   '"  •«'¡•-•'-t to Illt 

-, to «,,.tlo. thl. i;r.:o. o; ,,uve:y „::;:;,;; '"^, 

m.-...nc rwa;,  of ¡, ,soälK.t  ¡,lrlui]i      ........i,..» 
•tructurr.   «chcduli«..   opaci*, „j „  ,  ,rt.     J ",   !UC' 
operation. ' ••'• i-•i „,.«„„ p« 

The schoaullng is ilw»v« »,. .„ < 
Product•    s b ,"U!ai* ln l°b "»P Product, on, becuce the „itill9 ti„es „^ p 

of the through ti,,e   <f j,^ 5). 
P ubaut 3/4 

production plan•, wu ,r. inter,!litc1 

-hich«. „t iroa tha thooretlcal ,rosa J^'y 
tracting alj  lomMn   (figure 6) \     / "* l,u,,- 

th. «parity loo.e. »opar.tcly in ,,very e(mptt^ 

HtZ• Pr0eUCe ""«""^ — Product. and part. ln 
b-tche. ve en have forced or cycHcl .chedu!*.. •. 

ti«,  but on working hour«. At the beginning of every 
cycl. . new batch of . part .tart«. An „xwpl. i. JL 
in figuro 7. Similar cyclical t(„„ •,,», area.    - »    <    . cyclical tine table« «re u.od in many 
•r—,  e.,.  i„ traffic COUMetltm,t  ,chooli etc "* 

wT^tf r1' î"* ,,ta9• Whe" Pl*n' "• PUt ln ""-•  ««• 
IIH;   re,Ulat" th* -^ °ra" "~ f «• -»> «ry 

«**. o sliw. 2 .ltern.tlVe Vkya to rc9uiat<> thc ^^ 
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in tho  lr it  \r\rt  ',:   tiw iUy.irt:   (Y>\n\C  and vio-'}   1 ho  produrli on 

plar.niuc  < :• ,;vv,t'-'u.-'.   ¡Jl w.h   orr'eri   in  ;.n<-  ih"?i  lotcn.'-n  ?is; 

r>r'»n   ;,•>   th* y  ¿ro  -'    <\\*.   T;\.   -jo?-:.   :   c   :>;•;.?].;,•   pi »M. . .red,   huL  the 

shop ¡loe-nú' (ivo   ¡'•.ri'-4:ice,   »»-.vu: se  tl.-.y net  plenty  of  work 

and  th^y  om  tlu-i-.clvc!. <3t;te:'ru.r:c  the  í.cqucno« oí   join:. 

But   tV-  !:h:.»n vili  í.oon b.-  'ut.l  of  ur.co-'.'.plfiucd  jobs and  the 

aetiemhly ?V¿pax-tn.-....i'.   is short  of  pc ft 5,.   1'ho rcr.uit   IK that 

the thrm-uli  tint Oí: nr<? ioug and   the  output  ir;  smll. 

In the rigbt part of tht» figure   (narrow and fci.';t)   the pro- 

duction planning dj i-patcbci» work ordert» to the shop well 

prepared,   in the right sequence, and only ûS  little at a time 

as the iihop is able to cope with.   In  this case tho  shop 

people ara  forced tu do the jobs  in the right,   planned 

sequence.  The result  is shot'   through timéis and an oven, 

broad output flow. 

We can generally cay tha* it ie no    use   to give an order if 

we don't  control  itt performance.   We must always have feed- 

back from the  shop.   Figure 9 oho*.:n the  Çeedback procedure 

in general anni  figure 10 showa it applied to production of 

a single taylor-nuidu product. 

Control must exist: nit all levels.   Fignrea 11 and  12  show 

how the progresa of a Binale order and the whole production 

can be ronghly  controlled by curvos. 

3.3    ílíS-.£H2§!í¡£ei23-.?S£Í!}Di9iíc 

The development of the production techniques in processing, 

methods planning , layout planning, tool design, work study 

and work measurement has been rather rlow. These techniques 

arc trained and practiced nearly nil over the vorld. 

Some extreme results of systematic development work are e.g. 

division of work,   aasombly belts and thorough time and 

motion studies with predetermined time standards   (like MTM 
and Work  Factor). 
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Ku*   ....e d.-v.-7o,..e,.t   ln   tfcip 

ind.-.itrimi.r..'.   .fn-^4 ,.   _ .   ' t0°   ltì    ? ^V'- are in 
~-i—«,.   so*:,  «^ vh^ìì  :r..-:¿^,,.   that* 

1>      Tb« cJu«^.i.cn oc young œopî.  «.. an +h 

than boforo * ° &Vera«e much hi«h«r 

2>       The «hortatic of  laK^»-  ^ «,   • jt. or   tabor ic  ìncreatdnq 

3)       young people work rafchar in «-h* 
°» th. ÜSE<;mbly Un„. the "rvi• »"»1»°°* than 

" ü:: union°deMna -"" —— *~- - 

«i «... .19no are. chall8nge £or preductioB ^^ 

It Me»« ., if the pena,,!    rationali«»..,., „ 
it. «tre*, position .„a is on it. Z 1\ , .' "'"^ 
Job .nUr««,a„t 4„v   , .       y bac* t0 tha »iddi.. 
««««.« enrich»«*, p.rticlpatio w,„., 

who u... am and how. 1««tion 1» only 

LinOLT          V WOrthWhUe *• «- "»reto« a »inority principle according to wiii«?h <« Ä„ 
-„.«.                           9 uch in every group alway« a email 
Part corresponds to a bio t*r<- ^4.*            , 
of the orinai    K the re8ult' The «PPUcationi 
voW «        " °ftQn the nmeB Qf stratification. 
volume value,  ABC-groupi„g.   ÖO/ao-rule,  Lorens-diagra». 
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In this way  v<<-  can cl>ocse  the roost   important  things   from 
the whoJo »»mount,   pl<-.n and control   selectively and  save 
much work by leaving  lets  imroi'twnt   thinya to  les.':  attention. 

In materialr management,   work studies and all control  it  is 
often  possible to receive  fantastic results e.g.  by giving 
priority to different products and different ordern. 

Figure« 13 and  14 show an application of ABC-grouping in a 
manufacturing for otock system. 

4•      The Development of Production 

One of the most  central problems in all planning ic:  How far 
and how detailed is it profitable to plan in advance ? It i a 
obvious that there is usually no risk of overplanning in the 
production  field. The question is only how far to the left 

aro we from the optimum  (figure 15) . 

Planning takes also time and the manufacturing can corres- 
pondingly start  later. Anyway,   through time for the whole 
order   should be  shorter   (figure 16) .  The planning part of the 
total amount of work has to increase in accordance with the 
development   (figure 17). 

Ho development occurs automatically,  but purposeful and 
effectively guided development work is needed. 

The first thing  is to determine the level where we stand 
today.   It is of course good if wc can compare our  level with 
e.g.   the competitors'level. We can often get good ideas 
outside our own branch. 

As the second stage we can set objectives for our development 
work.   The objectives should be at least approximately numerical 
and of course as realistic as possible. The objectives could 
be short term and long-range and maybe divided ito  several 
steos. 
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The   third  ,?.lc »   i-;   ¡ n  ,*„<    .... 
obice-v •     r     '       , iUan'"e &«-*!•*-thRn t.o rMieh t,le 

ah pi u—tt s w.j41, ,.,..    ,, • ''""«I out 

n ':;; ! inv<-"tn"tt-«* *«=>* «p-<-nt lo CT1c«Jate and lollow-up tl,o pay-off time. 

Figure IB shows a gener.il 3Chodult. ,„ .   .„ . 
of a action pla„ning syrtcB    ' ^  * *»«•*"-* pro^t 
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