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1. The JFunction ind the Obiactives L Poodue Lien

1.1 The Function of the Production

The procucticn is a transformation pro-c; ., wh-re e DoYuny
or refine products or sexrvices (fiqgure 1). The nroade stion i3
usually the most complicated functic., in g ¢o- . Tha i
duction problems are not only teehnicdld, on 2 Y- ico scale,
they are aconcmic and organizaticnal s well.

1.2 The Objectives of the Froduction

The clasasical task of the preductisn is ¢o uowe and delive-
products which belong to the product eollect tisr, the right

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

The quality is the Lackbore of a menutacturing company’ s
success. The quality level must be plinned i~ tiveica a0 tho.
the quality of the product: wili not e ‘3 pocr, but, {or
economic reasons, neither too qucd,

The second objective of the production ig to vroduce the
right amount. Which is the right zmcunt ? The right zmount
for manufacturing may not be the right amount at all for
sales. The top management hae to decide if we chall sell
what we produce or if we shall produce what wa scll.

The third objective of the produciien is to produce the
product at the right time. Producing the pooduct tod eaxl:
means an cxceusive investment in invent yry., Procucing tite
product tc. late may mean permanent loss of saies and added

coste. It is often extremely difficult o p-oduce the yight




amoun“ at che 1ight time.

The fourth ohjective nof the production iz to produce the
product with a minimum cf moncy. Production efficiency is
generally meus.red wit), productivity, which is simply out-
put diviced witn irput. We ran increase the productivity
if we can achieve & bigger productron with the same basic
capacity or 1f ‘e can achieve the same production with
less bagir capacity.

1.3 The_Cost_structure_of the Company
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Yor development and rationalization of the production ve
must hnow, approximately, the cost structure of our company.
It i in average for Pinniah industries as follows:

Materials (in general purchases) 60 Y

Wages 20 %

Capital costs, administration

costs etc. 20 %
100 %

2. What is ™ oduction Management ?

2.1 The Neccssity to Plan

- e -

Production management, imn this connection, means principles
and procedurns for planning and controlling the production
both in technological and administrative sense.

Planning is the means of uchieving the objectives. Planning
nowadays must be morce dynamic than cver bhefore, because of
the rapid chauges around the compuny. We are alwaye short of
sometn:ng: cipital, cavocity, time or know-how. Therefore

we have to plan the use of the availille scarce regources
carefully.
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2.2 The Frocedares of Flanning

TR s o o > m i e 2ty e . s s ke R iy

The planning precedus er bascd on the objectives of production
are chown in figure 2. The normal scequence of the planning
procedurcu for & custoner orcier is ghown in figure 3,

2.3 Prereguicites foy Planning

——ﬂ----‘-"‘-——~~~—“.-~

Procduction ia depencent on Tiany other functione in the company,
The production nznagoment cannot be efficient if the pre=~
requisites for Planning are not good,

‘Procuct collection increases eagily exponentially., This
makes production more expengive and the planning more
difficult. Everybely who suggests starting of a new product
should name two old products to be left out.

Ihe product iz of course the core of the production, No

production can be rationalized further than the product

itself. Therafore the product must be production-minded.
The Procegesing must gtart already at the drawing-board,

because the production cost ig mainly determined at thig
stage.

Bo production Planning can be better than sales programs,
Production Planning is the faithful scrvant of sales. But
in order to saervs sales well we must have sales programs
or forecasts which must be as detailed as possible and
made up on a long~term basis,

When we look at the order books of many companies we often
notice astonishing things. Even some larger companies still
pPerform operations which they did years ago when they started
their activity in a back yard dgarage. These often small
individual servieccs to oid clients are in most cases in-
pProfitable and cause disturbancies in production. We ghould
check our product and job policy now and then and riake clear
to ourselves if we want to remain a cusiom shop or grow to
an industry,




3. Yhe Procedure: of Vrodustic, Mensgement

———— ——— e

3.1 Gencral

The nced for and the procedurcs of planning varies in different
kinds of industries. The siftuvation is most complicated im job
shop productior with single custom-made products., In batch
production of e.g. consumer goods the conpetition is often
hard. In this cage work study and inveniory contrel are very
important. In mess production, e.g. process industriaes, the

plant and the whole production process may be planned in
detail already beforc building the plart and no further
planning on a laxgcer scale is necded.

3.2 Production Planning

oM ah W A G o B G o B M G

The main objectives of production planning are as followst
i

1) To keep the output capacity as high as posgitle. This
means: Keep promised times of delivery and make the
through times as chort as possible,

2) To keep the inventories (stocks and jobs in process)
as low as possible,

3) To utilize 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 xegarding the delivery and the loading

situation so, that it is possible to make the right
decisione and arrannements in time,

Gross planning is based on sales progrums or on customer
orders. It must include all main phases of the tima of

delivery. Rough capaecity reservation or gross loading is
made at the same time.




Mitorien, v, WEIne Coar be cuiy g OOl vhiem the et img LTy
o detiviic Guawing  ate s 1 Yoo WU iy ARLLTN L to e lie

the mave. 101 grine o Ay ST TS N R T S Messibic

und Lo coniral Lhe t.omes of delive.y cirniully,

_Q_\E_sz_j_]mg?.e;.{xxjrlq coainnists of rchecul ing and drtu:l loading,
It 35 ol frvorenne D male rlinning redels. Figure 4
show: a celicaiie mod ) of « product ineloding peluet
structuce, schedul Lne, capacity and w. . Lerial nceds per
operation.

The scheduling is 2lways more or less unsafe in job shop
production, becaure the waiting times nake up about 3/4
of the through tiue (figure 5).

For the loading procedure we must know the ~apacity, In
pProduction Planning we are interested in the net capacity,
which we get from the theoretical grosg capacity by sub-
tracting all losges (figure 6), It is best to detormine
the capacity loases soparatcly in every compary,

If we can produce repetitively some products and parts in
batches we can have forced or cyelicnl schedules. The
production poriodc (cycles) arc not depending on calendar
time, but on working hours. At the beginning of every
cycle a new batch of a part starts. An exumple is shown

in figure 7. Similar cyclical time tables are usad in many
areas, e.9. in traffic connections, schools etc,

Dispatehing is the stage when plang are put in action, liere
we have to requlatc the work order flow to the shop very
carefully,

Figure 8 shows 2 slternative Ways to regulate the material
flow.




In the leit part of the figure (Dro-C and olow) the produvniion
plarnive coorntehios ol woerh ordervas to ine shen torenen as
soon e they cre o Gy, Thoe Joln oty v red, Yul the
shop vocnie ave patiedyed, ooocacse oy qet plenty of wark
and t:f.u‘j con thes~elver determina the seguenoe of joba,

But the chond will coon b ™Mbl o vacomnleicd jobs and the
asgenhly deparoneat i3 short ol povra. The yoeouit is that

the throvah times are dloug and the output is small,

In the right part of the fiqure fnurrow and fast) the pro-
duction planning disnatebes work crders to the shop well
preparad, in the right sequence and only as little at a time
as the shop is able to cope with. In thic casze the shop
people arc forced to do the jobs in the right, planned
soequerce. The result is shor threough times and an coven,
broad output flow.

We can generally eay tha* it is no uee (o give an order if
we don't control ite performubce. We must always have fecd-
back from the shop. Figure 9 shoun the feedback procedure
in general and figure 10 shows it applied to production of
a single taylor-nmadc product.

Control inust exist o all levels. Fignres 11 and 12 show
how the progres: of a single order and the whole production
can be ronghly controlled by curves,

3.3 The Production Technigue

The development of the production techniques in processing,
methods planninrg , layout planning, tool design, work study
and work rieasurenent hac been ratter rclow. These techniqu'es
are trained and practiced nearly all over the vorld.

Some extreme results »f systematic dcvelopment work are e.qg.
divigion of work, asecmbly belts and thorough time and

motion studies with predctermined time standards (like MM
and Work Factor).
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Hos (he Aeveloycent in this form gone too icr
Industrinlieean weuntrics come siong vhien

? Thea e are in
A3 eas Chat .
1) The educi{ ion o

CYOting People iy on the dverage much higher
than bofore

2) The shortage of laber ig increasing

3)  Young People work rather in the service

businegs than
on the dssembly line,

4)  The turnover of labor is in many industries very high

5) Manv lubor unions demand mo

nthly salaries insteud of
ineentiveg

6)  Labor demnnde participation ang

more democracy in many
work places

Al)l these signe are a challenge for Production managaement .,

It seemz ag if the pendulum of rat
its extreme position

Job enlargement .

ionalization hag reached
and is on its way back to the middle.
job enrichment, participation, motivation,
man engineering are not only slogans, but
realitiesz in more and more companies, Industrial engineering

techniques are needed more than ever, The question is only
who uses them und how.

?+4 The Selectivity in Production Management
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It is not alwvays suitable to plar. everything with the same
&ccuracy. It is often worthwhile to us
Principle according to which in every
part corresponds

of the Principle

e Pareto’s minority
group always a small
to a big part of the result. The applications

bear often the nanes of stratification,

volume value, ABC-grouping, 80/20-rule, Lorenz-diagram,




In this way we can chocse the most important things from
the whole smount, plan aud control selectively and save

much work by leaving less importent things to less attention,
In ratarial ¢ management, work studies and all control it is
often poreible to receive fentastic results e.g. by giving

priority to differcnt products and different orderc.

Figures 13 and 14 show an application of ABC-grouping in a
manufacturing for stock systcm.

4. The Development of Production

One of the most central problems in all planning ic: How far
and how dotailed is it profitable to plan in advance ? It is
obvious that there is usually no risk of overplanning in the
production field. The question is only how far to the left
are we from the optimum (figure 15).

Planning takes also time and thc 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 .ncrease in accordance with the
development (figure 17). '

No 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 wec can compare our level with
¢.g. the competitors’ level. We can dften get good ideas
outside our own branch.

As the second stage we can get objectives for our development
work. The objectives should be at least approximately numerical
and ‘of course ac realistic as possible. The objectives could
be short term and long-range and maybe divided ito several
steps.




The third SLep ds to detornine ,}lqy;‘_;ﬂy},_v_l}ygg Lo reaech the
objcclivey, Layger developoont wosl £hunlé ha earriea out
Ak projecis willi elews Drgatidra tion ond scheduln, 7T),0
Projeciy are investnoats and it ie important Lo calculate
and follow-up the pay-off tinme.

Figure 18 shows a general schedule for a dcvelopment project
of a production Planning systom,
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Economy Personnel

Piguie 1.
The transformation process of production.

UBJECTIVE UF PROJLEM PROCEDURE OF
PRODUCT I ON | PLANNING .
Quality How to achieve 7 | Production technique
- 4—eeomnes —— —-——-| - Processing, routing
Minimizing of - Methods planning
conomy costs - Layout planning
- Hew to produce 7| - Tool design
- there to - Vlork study
produce - Work measurement
Production planning
| Amount Lot size - Scheduling (gross, det
e e e - Loading (gross, detail
! point of \(hen ? - Materials managenment
time (inventory control)
- Dispatching

~ Control, reporting

b - -

|
i

Vigure 2.

Plaming procedures based on the objectives of production.

I




- 11 -

Custorier

Moanufacturing Szles
' ' Gross plannin
Dispaiching (scheduezng ang loading.

Detail plannin ) o
eduling c:rné7 loading) Product design

~Planning of : :
productign technique Materials ‘planning

Figure 3,
Planning procedures for o customer order.
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Sohedule for manufaoturing a batoh of 5 pieces

Waiting Time
Preparation Time

Piece Time
Preparation Time

Waiting Time
Transport Time

Waiting Time

Preparation Time
Piece Time
Preparation Time

Waiting Time

Transport Time

Waiting Time

Preparation Time

iece Time

Preparation Time

aiting Time

- Figure 5.

} Third Operation

L

»  First Operation

Second -Operatior

in 3 operations.
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