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 The last 27 yeafs of socialist constriction in this country are
also noted for the rapid growth of industry, machine building in-
cluded. During the same period of time hundreds of new industrial -
establishments cropped up, most of them being once or twice exten-
ded and Yeconstructed eversince.

Following the April Plenum (1956) of the CC of the BCP the gov-
orhmant“stéppod up its attention towards the Ministry of Machine
Building still further and the machine building enterprises are
now steadily increasing their productive capacities, acquire the
mlthpd of _c}oeper specializing, improve the quaility of their machines
and contrisute their share of building up a modern national economys.

The major part of the machine stock now being used in engineering
plénba and the maintenance shops of the chemical and light industry
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plants consists of machine tools.

,Ou: country now avails of an enormous amount of machine téols,
the number of which is steadily and rapidly growing up. A consider-
able number of them are home made, while another part of them is

alresdy an important item on the national export list.

With such a great number of machine tools being on the shop
floor, it would only seem but naturdl that their maintenance and
»epair should become essential activities and all necessary measures
to this end duely taken,

A11 questions related to maintenance ~nd repoir of machine t%tools
wey be devided into two groupst or;anisationsl and technical.

As technlical guestions relrted to m~intenance ‘ad rep:ir pruc-

tically do no% differ from countey Lo couniry and Je caanot refer

gpacislly to Bulgerix as snmething isel-oted -nd apacific. M the

other hend sush a trentuent of “the subject vruld ruther involwve

special sudicnoe., Therefore I shall touck upon tha essencc within




the limits allowed ouné discuse the prebloco joedouinoatly frem Shs
étzond solnd off bthe segondsstion of tae zoint o nes aad vepods of
machine tenls in this oo.untrry.

A% the tiwe of going iato coerstlon 1o the firat tize, wvery
mackine exhibits novxl efficianey ol operacicon:l -ccur-cy 28 Ip2-
eifiad in the Iaushruction Zonk of the mhaulacturer ond the cezpective
agouracy standards far the gives ..agnine. This initisl standard
yroperties of the nachine sre due Ho the careful proluction ~»f the
gseparate ports amd the correct and Just usssembly of the saue.

After a certain definite period of opsration (apgd sormetimas earlia-
er,due to nishendiing)the quality of the items producsd with thie
some machine begins to deterioratu, wiile the productivivy of the
maohine :radueally decresases,

This is generaly due to fresh defeets in the parts .md 1 coertain
derangement nf the initial adjustueats anongst thew.

The defects mentioned abnva cion be: wear and bear, mechanieal
damage (distortion, destruction, ete), chenical and heat damages
(thern:l deformation, corrosion).

While daisge like deformstion, destruction, derangenment, eto,
can be preventad by careful operation, for instanes by nvelding
overloading, good lubrication wnd so om, the wear of rubdbbing parts
is on unavoidablg?gequence even with on abzolutely norsal operation
Wear can be reduced or e""owed ~f£f,but not eliuinzted altu:ether by
meuns of appropriste design.

The process of wear coes through Shece successive periods.

The first period - the initisl mnmning-‘n of mating perts. The
rate of wear is very closely dependent upon the surfiace finish of

the mating parts.

The seomnd period - with nooanl work of the metins parts. Sear

graduslly increass as time goes on.
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Third period - Nating parts become in%tclerably noisy during
operation. Wear rate becomes vsry intensive =nd the plary between
the mating parts grows very repidly.

Depending upon.the yrowtl rute of the wemse the operaticnnl abi-
1ity of the mechanisms decreases and ultinately they bresk dovn wli--
together.

The reconditioning of the machine to@l to its initial accurncy
and efficiency can bs achieved by means of repair, wiech includoes thu
detection and the removal of the damage incurred, aimed at restoring
the initial ability of the mechanisms to carry out the work ULhey
were originaly designed for.

When a re air operation hae to tackle a normel wear, then e..
thing goes comparatively fast at s low cost, but when a heavy wear
is at hand, then the repair takes the form of an overhaul in which
considerable amount of material and labour is involved. In such ¢
case a thoroush caleulation wust preczed the overhaul in order tr
find out if the purcnase of & new machine would nst be a better co
ution of the problem.

Prow what we have hitherto said it becomes evident thot the ro.d
technicnl condition of the machine tools.depends upon their cuvrvow
oparation on the cne hand, and on the gord wlity and timely roo i
on the other.

Ti.s pachines cxe opexr:-ted by the shiny {loor wo.rkers, Lired for
tnls purpose.

A soreect operatica of 4 nnachine ool tuzlic 1ly inclulde; thr
C-llowing ites:

1eCorrect muni vdobtion with Hho sesombe anite nad weckriizas

. . . N ds .
(For instunce ciun_e of gnindle awéﬁa§$ﬁhst be c. 2l it ly e

Sur nacline at a stealaghill Yo grevant geor Bosvogt o o
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ture wear.

2, Operate the michine with %he clcht sutting ictes as for inst-
ance, avoldiz, ccarsecfeed rates tha | sperified ia the Imstruction
Book as Ghis would lesd to an inev table rremsturc wear of tho na-
chine.,

3.,Dua and proper lubrication, 1.e. observing the time perinds

and the types of oils envisagzed nud roconnended by the manufasturer.

B

Neglizence in this respect would soon bring about accuracy fall
and premature wesr of the machine.

4,Constantly kecep the mechine clean and free from chips and
dirt. This will prevent the rudbbing parts fromm g:11s and preasture
wear. On the other hand poluted elements (as sorews) affect ascurp~
oy adversely.

5.Protect the mechines from hits, shocks, vibrations, soratches
and kniaoks, especially the rubbing parts and surfoces as they will

surely worsen the mochine's accuracy.

st cai < e ks

6.5e8 tpat during reassembly no units are changed with some
other moohine as many of them(like tailstocks in the lathes) are
seat ground on the given m-.chine =nd would not work asccurately on
other.

And last dut not least, the operators must be thoroughly famil-

e

iar with the design of the machine, stop it immediately whenever
necessary and seek the help of the repair tesm in oase of uniherent
noise or deterioration in accuraoy.

The operational supervision is carried out by production
managers, to whom mohine tools are assigned, and by special inspec-
tors frathe maintenance survice.

The repair of the machines 1s carried out by specializing work-

ors from the meintensnce shop of the respective fac tory.

The repairs may be cssual, in emergency cases, vhen a machine
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obviously breakes down, or schedu}ed overhauls, following & scheme

- prepared in advance.

The system of casual repairs has maeny weak p-ints, as for
instance:

In emergency break downs damaye is normally heavier then ir
the scheduled. The machine can even suffer a brezkage of the frauc.

The emerzency repair as a rule involves longer time and more
labour becaus the breakage of one part entails demage in others.,

Emergency repairs take the machine out cf service unezpsctiod-
ly and an unplanned manner, thus hampering gravely the fulfilment
of the production plan, especially when bottle-neck machine is in-
volved.

Down time is noruzlly longer with casusl repalrs than with
scheduled becouse bhe required spare nerts are not always to be ch-
tained on the spur of the moment,or the necessary number of repoir
workers may not be zvallable.

All this has mnde casuil repairs unpopulsr in this couvutvy
and we have asdopted the version of scheduled overhauls cullins the
"pl anned-preventive overhauls".

By planned proventive cverhauls it is meant 211 the orgoniuni
ional and technical undertckings in the sphere »f maintencnes wao
repair work carrizd in o propayloctic woy fecllowing a pre-scitle
plan aimed at preveatinn the u chines from unexp=2cted bLreskdowns

The overhsul is = :nlanned cne beeovre it follows a pluned o
der and is preventive bec-use it uryevents the wichine from uwaoiy
ted aececldental lauwge due b0 gradusl ond steody wese or to soae
nther c:uues,

If the avstem of th: »ianned, reveatlive svervheslz 1s onrrestly

or;:snlzed ~nd th: mactine proaperly orersted then ensunl roepaire oo

-

not cccur at all ~n’ -etuclly tiey should nobe. ™Mt if despite o123
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gome do occur, then they muat be attributed t5 bad operstion or bad

precediny; overnul.

The syatem of plabned, preventive cveriauls ineludess inter-
medinte servicing, periodic propaylactic me:.sures and scheduleéd over- '
hauls.

The irtermediste sevrvicing includes checks on the condition of g
the mrchine, reasdjustment of me:hanisms abd renoval of minor failures
by the service techniclans on duty.

The periodic prophylactic measures includes washes, oil changes, '

acouracy ochecks and techanical inaspections.

The washes as separates operations are nonmallx planned with
machines that operate in poluted and dusty environment (Pcr instanoe
acchines processing cast iron or such thet use dry abresives,std.)

The washing medium ig ususlly some kind of gsolvent 1ike naphtha,
petrol and the like. Some of the um»chine units are dismentled in ad-

R A Wl 5 ot i

vence(those that sre diffioult to be cloaned in mounted pnosition).
The oil in the cesings is normally changed et.%he time of the
1napebtions and the scheduled overhauls. |
Acouracy checks sre ususlly oa: ried with prescision machines de-~
signel for finishing opersations. Besides the scheduled overhaul ac-
ouracy checks such may also be carried out ss ipdependent operations
The inspections are intended to detect all the failures in the
machine with only those being removed which are apt to hamper the
pormal work of the machine until the next planned overhaul. The
rest of the failures, left for the overhaul, are entered into & spe-
cial 1ist of defects.
All preventive overhaul operstions =re carried out by the main-
tenence mechanics except the accuracy tests which is oarried out

under the closs superviszion of 'a:. technical supervisor from the

supervision department in cooperation with the maintenance mechanios
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The scheduled overhauls sre devided into running, medium and
major overhaula,
During the running overhauls a reascnsble number of worn parts
are reconditioned or changed and the mechanisms are read justaed in

a way to guarantee a normzl work of the machine until the next
scheduled overhaul.

The machine is only psrtially dismantled.

At the time of the medium overhaul parts are reconditioned or
changed or separate units readjusted in such a way as to ensure
normal work until the next medium or major overhaul.

A partial dismantling of the machins is only provisioned.

A major overhsul required full dismantling of the machine with
all worn parts or units being changed or restored so that the mach-
ine may regain its initial acouracy, power and productivity as per
the data given in the Instruction Book of the plant- producer.

The sequence of operations included in a ma jor overhaul follows

in acccrdance with the diagram on Appendix No1.

The introduction of the scheduled system of overhauls oreates
all necessary conditions for a regular distribution of the work
amongst workers and equipment throughout the year.

The scheduled overhauls do not hamper the fulfilment of the
production plan, while planned supply of materials, spare parts,
equipment and labour is greatly facilitated.

Within the fremework of this scheduled system of overhauls the
laps of time between two sunsecutive major overhauls or that betwee
the commissioning of the machine and its first ma jJor overhaul 1is
called a pepair cycle.

The working period of a machine limited by two consecutive
scheduled overhauls is called inter-repair period, while that bet-

Ween two oonsecutive inspections, or between an inspection snd a
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following scheduled overhaul is called inter-ingpection period.
An average répeir cvele for the mechine to.ls crvers & lapss of
7 - 8 years two-sjift orer-tion. 'n avers e inser-repair period
laste for about 9 - 1. acnths, vhile an in.er-inspection period
covers 2-6 montlise
Mhe secuence of operations within a repuir sycle 1s called the
s cructuxreof che repair cycle,
If we use K tu indlcabe x major overhaul, G - 2 wediuww overhaul,
P - a running overhoul cad P - an inagochion, then the st-ucture of
a repoin cycls would look like this:
¥ ~P-1-P-T=P~C-P-T-P-T-P-C~PFT=P~T-P=-K oT
K-—P—P--T-P—P—T-P—-ch-P-P—T-P-I’-T-P-P-O-P—P-T-P-P-T-P-P-K
The structure of the repair cycle lugely devends upod the pro-
ductinn conditions and the snecific fe2tures of the machines, but
the ;eneral tendency is to inere~se tuc nuuber of the inspections
and the ruaning repairs at the expensc of longer rapair oycle.
Resides the sequence and timirg of the separ:te overhiuls, tho
systenm of scheduled repazirs allows the pleoning of labour amount
and materinlc necoeasnry.
Tn thic field we use the terms repair uni ¢ snd ¢ 8 -
tegory of repulr counp lexi ty.
~le have sdopted 50 hour labour in a major ovorheul a3z a repeir
anit. Having this in mind we can find out the repair complexity of
any machins tool by deviding the total amoukt of work done by 50 L.
The avercge repulr complexity with machine tcols i3 nost often
within the lirits of & - 10,
The maintentnce snd repuir service in each industrial enterprise
is hended by A nun-ger, under whose supervision Qhe following units

operatas

- A design snd Methods team (bureau, group, etc.)
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- A prophylactic planning team
- A production planning team

-~ A supervision team

- » repair machining shop.

Besldes these each shop of the plant has its own repair and
maintensnce units methodically subordinate to the plantts chief
maintenance manager.

The deployment of the said unite and their personnel strength
depends upon' the sise of the plant and its specific needs, i,e,
in some of the shops it may be brought down to ONB man or even noac
as the work ies taken up by some other unit,

With such an organisation the maintenance service of a plant
takes care not only of the repair work, but also of the whole com-
plex of problems related to repair. Thus it looks after the adequac;
of mohine stock, its redestribution, 1ts operation, eta.

The design and methods unit prepares the drawings and the
prooessing route cards of the parts to be produced for repair and
stock cards for the spare parts. It also takes part in the determins
tion of the defects of machines subject to major or heavy medium
overhauls. It also works out the processing method of the overhaul.

!::porience in our plants has shown that best results are a-
6hiovod when the engineers from this unit are employed both as de~
signers and methdds cnginéara in parallel and not divergingly spe-
cialiging.

The prophylactic planning team works out all the drefts for
nachine overhauls. It also keeps record of the machine stook amd it:
changes. Organizes and controls the storage of oils, conlants, sparc
barts and repair materials.

The production plunning unit prepares the drafts for the work

of the mesintenance shop, prepares the neocesssry materials and earric
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the econonic onalyais of the repcir work

The supervision team 1o ks ~Pter ths enr ast use nf the machime
in the plant as per res, ~ctive instructions o upiled by its ueabarse

The pairtenance 3i:01 produc o 111 the owct cacessary for the
overhauls ir addition to the stacl of 3pires.

VYarious tyrnes of pavneins ole carrind Hut L tie iinten nce
shop of the plint and %he sep rate shop mainten:inoe JeenSe

The ren-ir worl &.n D or_anized on thres differ>nt linos:

- 4 decentralized systen cf rapair.
“Iith o full, censSralized syeton of oeovalr ~11 re;oinr work 1s
carried out in the nlrnt's fainsen oaee ~ioo 0, thile the saphrate

shop ncintenance hHensus ke onre

Tith wiced svatem Yoo lomttoouw inten Anc ohiop S ket up only
the m: Jor overhovls, w4 e Fl chter Lo oams Ynlsroal b, the shop

paintonsne? wits,

Mty the doasste im0 3w cto. (1Y hype. of vesauls “re lone

V- aa U ADRDE I R Lo

ey e~ U . LA B PR P e A Y o
in she voopoctive Shwl LoD Lo oA ulisioentse

Bzch nlant is frae to shoose tts most suitoble system of repsir
in accordunce with the type of equipment it has, the capacity of the
factory and the character of its production.

Oentrelised repair may go beyond the limits of s factory and
the necessary steps to this end sre nlready under way in this coun~
try with the necessury speciclication being sinultaneously iatro-
duced. Thus vepnir enter viszn re vein; wrocniced swecinlizing in
different lineu buaad oo voplouws Sroas b siine b la. Soma of
the nachine to.1 [l ore doveln L. szext 1 e ir A r4 for “he
sugnines thoy grodues. 15 L0 eren onvia o tLat cone, o tpe apecdod

3

2 o PP Bt L . A PO Yoo e \ o - .
precisgisa machin. Toodd . sent Loal so thae croduser MWiemell Dorod

.7 thr intep-pe,d o cervielng lone.

!
:
‘.
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usior overhaul.

We moy folla the o owe 1L 7 - onp achines oold Jheo 4,

We have nri.nized 1rendy ftur-:-les servioe work ships 1
various countries where - ur u .chine= re nn sale and u,ply thea
\dth the necessary perw parts ex s*. ok °f tie re.pective producer
plants.

A centrislised repair system £-r the whole country has the fol-
lowing adwata;ss.

Conditions ire created fnr batch production cf . ure pnrts
and hi_aer apecialisation of the workers 'nd earlcysees. The latter
inpreves the quality while reduding rep«ir ccats,

Centrulised svatem ~f rep ir 11lows the concentrstion of sini-
lar machines et one plnce, where not nly saparate spare parts saa

. be kept in store, but als~ asseabeled units for them, ™ie, ia Wum,

shortens the repuir time o: the machines %o a consideradble exteas,
We call this method "umit-re;sir” nethod.

In order to easure s normsl work for the repair services of

g

the plants adeguate stnres are set u; for lubriocants and ocooclants,
for spare parts and for cther muteri-1s. The stores sust mest all
requirements oconceraning capacity, storing oconditinns, matecial hand-
ling facilities, eto.

It is highly desirable tc set up store stenducds for ainl uue
and maximum variety renges and musntities.

Until s few years ego She major part of the ascbines used in
this eountry used to be predominantly mulsi-purpose mahine Socls.
Now an ever increasing tendenay is obserwved to use proyresme oc at¥re)
led machines, numeriocally controlled ones included,

Unitised and special-purpnse machine¢ sre being introduced »t
a growing pmoe. In 1peciasl oss1s transfer lines are duilt. The in-

trdduction of 0opuder oontrolled saciian systeas 18 more apd more
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ineietantly bein: disoussad,

A conuider ble progress s already nn recerd in this 1ine or
developmens f up industry,

™a* plants sre already using unitiied mchines, speci al ~purpoe:
Meb!ues, progrema oontrolled nachines apd trensfer lines, all of
Shea bome made.

™is will de the main line of development up to 1980 as fay
&8 mehiae tools are coacerned.

It 1o quite natural that all this wil) bring sbout definibe
3% probleas relsted o sorviciag sad repair due %o She speeifie
eharaeter sad complexity of the said schine tools. Ia the firet
place the ekill of dotn éperators amd repair workers Wll have S0
% iaprcwd in order that thie  expensive and highly sophisticatved
oquipnsat may be properly handled.

O the osher hand the queetion of repair specialisation w1}
Llaevitadly o deeper wud deeyer. Por instance what about Whe repair
of She programme contro) davices aud tne comput- rg!

In conclustion we “'y sAy il«t all problems related to the use
aad repnir of the eaohine ¢t 1s {1 Bulgaria, a ¢ urtry simultaneous-
1y produd a; and utin roc.ine trols, are ;Teperly teckled. Phis
results in mafntai- . rwachines ir. .~ rrin, erndition, full
utllisasion £ *leir o ACLLy snd 1 . uerviy. ligfe.

Cn tue tu . i.ad tn ¥ U 3T 1wt tue repiir f Yo uachinss
uodoral .1 %isn tg Lt 1y re ing fn, ¢, Lt ¢ g will b the
. yo0t of anCLi0  ra g,

-0, 11"




Appzn’. WMo
DIAGRANMN

ol oper~tions during » major overhaul of machine $ools
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Taking the mschine to the repair site. ‘
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Nmac the updm machine into oporauon. '
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