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Introduction. 

The various aspects of maintenai je aro inxor-dependent and none 

of thorn can accomplish its objective singly without  the support of the 

ethers,    engineering activities cannot cope with maintenance problems 

unless thoy aro proceded and supported by a numK.r of other activities, 

such as planning,  scheduling,  determining level   of maintenance required 

and other facilities.    All of these measuroc aro  pro-requisites to  the 

actual work of maintenance and  repair which is  the   task of the engineering 

personnel, whether at thu ordering and design stage or after production 

has startod.     Programmes such as those of repair operations, correction 

or replacement cf parts,  ~.nd  details of preventive maintenance, are also 

their concern.    At the same time,  economic and organizational policies 

and plans cannot be implemented unless efficient  engineering facilities 

are made available. 

Some of the requirements which need examine ti on m this context are: 

a) Technical and Design Departments and  "o/itv^s at the 

enterprise level and/or at the country level* 

b) Adequacy of maintenance and repair faoiHtKs to cope 

with modern equipment, 

c) Consideration of maintenance problems   ir. arnica and 

procurement of installations; 

d) Foundry and forgo shops. 



p„;      technical and ^(jsi*;n Departments am!  centros  at the enterprise 

level  and/or at   the   country level. 

une of the mejor pr-bl ms freinr, 3>--vel  pin,? countries is  that of 

building up skills  an.!  acquiring equipment r.t  the  rate required.     This 

probloin is particularly acute in the fluid •->£ rr.r.l.itenance and  repair. 

Little attention has  been fi ven no far to  this  arpe o t of industrialization. 

In the meantime the  volume of maintenance ano   repair work to bo  coped with 

has exceeded by far  the  servies present  facilities can render.    Main- 

tenance prevention has  thus become extremely important in order to cope 

with this problem. 

Most equiynent  supplied to developing countries comet from foreign 

firms which are m ,   fully acquainted with local  conditions.    Their ability 

to change design and inp-oove maintenance procedures to suit local  conditions 

is rather limited,  and their attention is directed almost entirely towards 

requirements of the  industrialized countries,     consequently,   the burden of 

preventive maintenance and of improving current maintenance operations, 

falls on the developing  countries themselves.     Technical  offices for the 

study and prevention  of failures through change  of design of parts,   change 

of materials or of working methods, wouìò  contribute greatly to improve 

maintenance  conditions  in  these cuntriuc. 

Design and technical   centres represent an  importine part of the 

industrial infra-structure,  not only f r maintenance,  but for all  aspects 

of industrialization.     Cuoh centros exist already in many duvelopin^ 

countries, and part of their efforts could be  applied towards meeting 

maintenance requirements.    Vhort  such centres do  rv t yet exist,   the 

establishment of technical  offieoj dealing with   np•* ntenance would be an 

excellent start f<->r eventually launching such  centres.    Governments would 

be well advised to   establish such central  technical  offices and design 

centres t-> serve  industry,   especially those which canrot afford to estab- 

lish local offices cither due t    lack of fund«  or lack of personnel. 



-J- 

5.* central  fetal«! offio.. would destrate the usefulness of 

this activity and encoure industrial ^»» *° •*«* ^^ 
„mees of their own, and at the .»» tin, serve as ., nucleous for 

future notisti« in thl. fiai«, •* » ^ ^' —facture of 
.paro parts.    l>eciEn of spare p.rts and élaboration of technology for 

produce .pare part, would he , cruciai aspect of their ma^ac - 
I, a later sta^e, developing countries could aspire to develop their 

own Indigenous designs and plant layouts,  for which such 

ta . pro-requisite.    Additionally such centres would raise the com- 

petence of develops countries to —1„ and select ^ •"«••* 
Z foreign suppliers, and to propose changes and edifications to «li 

loeel conditions. 

„>    »^.»r nf winter--- ••* ">•* facilities to °°r° "«• 

m»fjatm atpiipraent. 

Modem squint with its fine tolerance, and finer finish« oaanot 

he serviced with outdated too!, «id h, a trMitional worK force.    **l 

Mry today must *. assembled, adjusted and attended to accordine to 

r«cl.e 7peciflcatlon. if it is to give the emoted perforce   Pu^her- 
Z,    if Proper maintenance procedures are not observed, the Il e span 
mere,        prop eauipment failures are 
of „Odern équipent will 1» very rrruch t]wrafoWi  0,M„,ial 
w»md to occur.    Up-to-date repair equipment is,  therefore,  ess 
r^ Ilntenlce     ». maintenance of adequate facilities to cope fer proper -naintenan e.    » ^ ^^ 
with modern equipment raises a manner 01 pru » with moae >• duadvantnge as oom- 
countrie» which, in this respect,  are ai a s ,„lrf„. 

.      ••  .,      "Murorisee in developing countriOB 
.»red to industrial^ nations    ^"^ their iltponl, 
,„.„ have the services of n^facturors «d suppliert 
.specially for hoa^ and specialised repair work.    Oit.id"^ 
JrtiUed personnel can give service at short notice.    In -*"-• 

i,   . ,re usurili available to them.    Such «nterprise. 
specialised repair she     are »£* on ^ M.t oan h. 
Med to cope with simple day tday ma ^ rf ^^ 

contracted out to speciali zod shops 



Conditions  in developing countries  ,ro  very different,     ^torprises 

in those  countries are Lcat.d f,r fron supplii and assistance from 

them is not  easily Diablo.     They cannot  enlist the  services of 

specialists  from machine  suppliers  at   sh^rt  notice and,   if  they do, 

it ie extremely  costly.    Socialized repair shops and contractor   ' 

hardly exist in  thuB« countries.    Under  these conditions,  enterprises 

have to cope by themselves with oil   their repair work.    They have to 

«stanliah repair  facilities and sometimes heavy r.pair equipment which 

they can ill afford, and which is used for only very short  period«*. 

One solution would ho to establish  central rjld spucialÍ2üd workahops 

which would serve major sectors of the national economy.    Such contrai 

shops would  dc repair work which is beyond the scpo or economical mer*s 

of each individual  enterprise.     1'hose  ccntnJ   shops would also cope with 

the heavy repair work of .any enterprises-   thus heavy repair equipment 

would be mora economically used and w^uld enable central shops to employ 

highly skilled labour.    It would  bo sound policy, and of substantial 

help to industry  if developing countries were  t., sponsor such cant«. 

at least until  such time ,s these  centres could become self-supporting. 

In this  context,  it sh,uld be  recalled that .any developing countries 

oven find it  difficult t, cope with day  to day maintenance.     Many enter- 

prises in duvel^pin,   countrio« are widely separated and distant fro. 

industrial  centres.    I,bUu work shops and repair units might  be considered 

as one of th. means m meet this need,     rt should, however,   he stressed 
that ^h Dobilc umti3 w,iuld hrwa  t:   ho  mpvciplly dü3ign^d tc mtìet ioMi 

conditi one. 

C)    C^"d^ion  ,,f »aintonano, prelum, in desi^ and procurant 

of installations. 

The proper choice    f   .quxpment at  the  ordering stage is an important 

factor in maintenance proventi,«,     -st  of the e^ipm.nt produced in 

industrializ^  contri«  is u.s^d   t..  sult  th|jip ,m C3BditioM ^ 
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not those of developing countries. Consultation and cooperation between 

local and technical personnel and suppliers at the procurement stage may 

well reBUlt in many cases in useful modifications and adaptations which 

would considerably reduce maintenance problems and w-rk load. 

Also, in decidine upon offers or bids submitted, preference should 

not always be entirely determin-i by tho purchase price of equipment, 

but also take into account operating and maintenance expenses. In 

many developing countries, such expenses as fuel for instance, are taken 

into consideration while littlo or no attention is given to futur» coat 

of maintenance. This noglect of the maintenance aspect is costly in the 

long run since it is known that maintenance and repair costs of most 

equipment, even with proper organizatim, equal and, in many case«, 

exceed the purchase price of the equipment. 

4) Foundry and forging facilities. 

Lack of adequate foundry and forging facilities in «any developing 

countries is a considerable handicap in repair work and particularly in 

the manufacture of spare parts. 

The Symposium may wish to discuss the importance and swans of estab- 

lishing such facilities. 






