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znadaj baze podataka u oceni integri tetai podobnosti za
upotrebu odgovomih konstrukcij a velikih airrr"*f u

rmpoftance of databases in estimation of tntegrity andauailabilif for using responsibre costructioni oiturg,
dimensioas

Arsii M., Aleksii V., Dihovidni D.

[I toku eksploatacije^ konstrukcija velikih dimenzrja (dizalice, rotorni 
_!aqeri, posude pod pritiskor4mostovi' noseie platfonne) pod dejsfvom 

,optereienja prom"o].lir" amplirude, koja je posledica radnihuslova i sopstvenih niskotehent"iu or"ilu",Jr, aoi;rj- a;'oJi."auiai, rh otkaza losteeen;a i lomova)odgovornrh delova i sklopova' u radu je-pr*azan metoaolu<{i- pristup za analtzuosteienja i lomovaodgovornih delova i elemenata nosecih Lonstrukcija velikih aimenzlja u cilju uw;dir*j^ uzroka pojaveotkaza. Iznet je znad,aj baze podataka za fobolj5;j" .r],"j;, frr,o;"ein materijala i tehaologija ujihove
:[XtffiXffj,A:rt^:"*3kih resenja i'metoaa ispitivanja i'""""; integritera i p"aoii"r,i za upotrebu

During process of service construction of large.dimension (cranes.. rotary excavator, press,re vessels,bridges' loading plaforms) under action oiloaa *itrr ;;tr. u*pri*a., which is .irro*.*.. of workingconditions and own low-frequency oscillation occurs non provide failure responsible parts and assemblies.In this scientrfic paper it ii presented *.trroaotogi"J ,pp."*r, for anaryze damages and failures ofresponsible parts and.elements of loading constructions-with large dimension in pu.po." of findingcausalit-v for failure' It is presented, also imiortance of database for improving feah,es of .ur..nt materia-lsard technology of theirs treatment for deveiopment new technicar sorutions ;J;",il; or exproring andestimation of integrity and reliability ro. ur" or."sponsible constructions.

1. Uvod

Velicina i oblik konstrukcija zavise, uglavnom, odfunkcionalnih zahteva i specificnih GLua raoa.lmajuii to u vidu danas postoji citav niz razlicitih
tipova konstrukcija iste namene.

231o. se u praksr iesto de5avaju prevremena
ostedenja i lomovi odgovornih delova,'rt"r*nrt, icitavih konstrukcija, Sto se objaSnjavaneadekvatnosiu metoda projektovanja' ikonstruisanja, nepoznavanjem svojstava
osnovnog materijala i njihovih zavarenih spojeva ipropustima u tehnologiji izrade.

Prevremeni lom ili oiteienje delova i elemenata
konstrukcija izazvano je iitovremenim uticajemvelikog broja tehnolo5ko _ metalur5kih,
konstrukcijskih i eksptoatacijskih tat<tora, it. t .

1. lntroduction

Size., and shape of construction, depends fromfunction requirements and .p"iiii. work
conditions. Taking that into account, today thereare many various types of constructions for the
same purpose.

Because of that it usually occurs failures and
damages. of responsible parts of elements andconstruction which could be described by non_adequate methods of design anO clnstruction,
and not knowing features oi basic materials andtheirs welded joints and faults in piocess of
technology.

Early failure or failure of parts and elements ofconstructions caused by in the same time actionof technology metallurgical, constiuction and
service factors, is shown on the figure 1.

1t"-* autora (Contact addrcss) :
Dr Miodrag Arsii, naudni 

"rrua"t rnr V1j1!in Aleksii, ishaZivad sarartnik, mr Djordje Dihovidai,istraZivad saradnik, GOsA-lnstitut, tufitu* Rakida 35, Beograd



Uticaji na sigurnost odgovornih delova i elemenata konstrukcija
lnfluence ol safety for responsible parls and elements of construction

-nacin izrade
-Type of make
-mehanicka heterogenost
zavarenog spoja

- M ech anical hete rog e ne ous
of welded join's

-zaostali naponi
-Retarded stresses
-stanje povrSina
-State of surface
-termiika i povrSinsha
obrada
-Thermal and surface make

-oblik i dimenzije delova
i eiemenata konstrukcile
-Shape and dimension
of parTs and elements
of construction

-koncentracija napona
-Slress concentration

-uslovi montaie
-Assembly conditions

-n!simetridnost ciklusa
optereienja
-Non-symmetric ol load
cycles

-vrste naponskog stanja
-Type of stress state
-reZim opterecen.ja
-Regime of load
-vrSno opterecenje
-Maximum load
-temperatura
-Temperature
koroziona sredina
-Corrosive e nv i ro nment

..\src Il,. ,.\icksrc V., Drhovrini D. Znaiaj baze podataka u oceni integriteta i podobnosti za upotrebu odgovomih...
Itnportance of datahases in estination of intqyity and availability for using,.....

Slika 1. Pregled uticaja na sigurnost delova i elemenata konstrukcija

Figure 1. lnfluence schema for safety of parts and elements af construction

Zato povoljna konstrukcijska reienja, koja bi

obezbedila pogonsku sigurnost delova i integritet
konstrukcija se mogu ostvariti samo potpunim
poznavanjem njihovog ponasanja u razlicitim
reZimima rada 11l.

2. Analtza o5tedenja i lomova
odgovornih delova i konstrukcija
velikih dimenzija

Va2ne informacije za usavr5avanje metoda
projektovanja i konstruisanja odgovornih delova i

elemenata noseiih konstrukcija, za pobolj5anje
svojstava postojeiih materijala i tehnologija
njihove obrade iza razvoj novih materijala
predstavijaju analize o5teienja i lomova delova i

elemenata noseiih konstrukcija 12/. Takode,
analize oiteienja i lomova omoguiuju razvoj
novih tehniikih re5enja i metoda ispitivanja jo6 u
fazi prototipa. Analize o5teienja i lomova u cil.iu

utvrdivanja uzroka koji do njih dovode, da bi se isti
otkloniii, predstavlja proces koji zahteva
sistematizovan prilaz problemu, s1.2.

Podaci o optereienju, karakteristikama osnovnog
materijala i njegovim zavarenim spojevima,
tehnologiji izrade, tehnickim i fizickim
karakteristikama zabeleZenih lomova i

predvidenim merama preventive o6teienja i

razaranja unose se u odgovarajuie baze
podataka. Takode, baze podataka treba da
sadrZe i podatke sakupljene pri ispitivanju
prethodnih struktura adekvatnih noseiih
konstrukcija. Na sl.3 prikazana je struktura baze
podataka za odgovorne delove i elemente noseiih

lkonstrukcija.

So, reasonable construction solutions which
would provide working safety of parts and integrity
of construction could be obtained only by
introducing theirs behaving in various working
regimes /'1l.

2. Analyze of damages and
failures of responsible parts
and constructions of
large dimensions

lmportant information for improving methods of
design and construction responsible pafts and
elements of loading construction and features of
current materials and technologies of theirs
manufacture and lor development of new
materials presents analyze of damages and
failures parts and elements of loading construction
l2l. Also, analyze of failures and damages in
purpose of finding its causality and how it would
be solved, means the process which requires
systematic approach to problem, figure 2.

Data about loads, characteristics of basic material
and its welded joints, technology of manufacture,
technical and physical characteristics of recorded
failures and prevention measures are input in

appropriate databases. Also, database should
contarn data collected during process of exploring
constructions of adequate load constructions
which are explored before. On figure 3 it ls shown
the structure of database for responsible parts
and elements of loading constructions,

l0 Konstruisanje ma5ina - Iounal of Mechanical Engineering Design 2000, No l, pp 9-14



PRELOMNI DEO
FRACTURED PART

Tehnologije izrade
Technology of make

Prelomnih povrsina
Fractured sur't'aces

Ocena opterecenja
prema karakteru i

znaaEu

Estimation of loads
upon character and
imporlance

Provera pristupa u
izboru materijala i

njegovih zavarenih
spojeva
Checking approach
in choosing materiat
and its welding
ioints

Provera pojedinih
etapa ukljuiujuii i

montaZu

Checking single
phases including
assembly

Provera sigurnosti
konstrukcijskog
reSenja

Checking safety ol
construction solution

Tehniike i fizicke
karakteristike
zabeleZenih lomova

Technical and physical
characteristics of
tracking failures

lspitivanje materijala
Exploring ol materials

Gre5ke u materijalima i

zavarenim spojevima
Faults in materials
and welding ioints

Greike vezane za tehnologiju
izrade

Faults linked for technology
of make

Faktori koji su uslovili osteienje odgovornih delova i elemenata konstrukcija
Factots which caused failure of responsible parls and elements of construciion

fu'sic M', Aleksii V.' Dilrovidni D. Znaiaj baze podataka u oceni integriteta i poclobnosti za upotrebu odgovornih...
Intportance of databases in estimation of integrity and aviilabilitlt foi using... ...

Slika 2. Proces analize oSteienja i lomova odgovornih delova i elemenata konstrukcija
Figure 2. Pracess of anatyzing failures and damages of responsibte parts and elements of construction

3. Mere preventive ostecenja i lomova
odgovornih delova i

elemenata nosecih konstrukcija
velikih dimenzija

Analizom oiteienja i lomova odgovornih deiova i

elemenata noseiih konstrukcija utvrduju se uzroci
koji dovode do razaranja i omoguiuje se
donoSenje odluke o iskljuienju konkretnog
tehniikog re5enja ili mere preventive, s1.4.

Odluka o iskl.iuienju konkretnog tehnidkog reSenja
ujedno podrazumeva tazradu novog optimalnog
konstrukcijskog resenja pri iemu se variraju
opterecenja, za razliiile re2ime rada, dimenzije
delova i elemenata noseiih konstrukcija, oblici
zavarenih spojeva, vrste materijala, postupci i

kvalitet izrade.

lzmena karaktera optereienja saglasno uslovima
eksploatacije sastoji se u eksperimentalnom
utvrdivanju radnih optereienja odgovornih delova
i elemenata nosecih konstrukcija i izmeni
konstrukcijskog resenja ili u odredivanju uslova

3. Preventive measures of damages
and failures of responsibte parts
and elements of loading
constructions of large dimensions

By analyzing damages and failures of responsible
parts and elements of loading constructions it is
exploring the causalities which are responsible for
damages and it is provided a decision about
exciuding technical solution and preventive
measures, figure 4.

Decision about excluding technical solution,
means design of new optimal construction
solution when the loads are various, for different
working regimes, dimension of pans and eiements
of loading constructions, shapes of weided joints,
type of materials, quality of treatment.
Change of load characters in accordance with
service conditions consists of experimental finding
of working loads of responsible parts and
elements of loading construction and changing of
construction solutions in finding working

lloorlrui5anje ma5ina - loumal of Mechanical Engineering Design 2000, No l, pp 9- 14 I I



Zatezna ivrstoia
Axial strength

Greike u zavarenom spoju
Faults in welded joint

Ukljuici troske
Entrapped of blast

Mikrostruktura celika
Microstructu re ol steel

Hemijski sastav
Chemical composite

Karakteristike osnovnog
materiiala

Characterisiic of basic material

Teh nolog ija zav ariv anja
Technology of welded

Osobine dodatnog materijala
Features of addition material

BAZA PODATAKAZA ODGOVORNE DELOVE I ELEMENTE NOSECIH
KONSTRUKCIJA

DATABASE FOR RESPONSIBLE PABTS AND ELEMENTS OF
LOADING CONSTRUCTION Termicka i povrSinska obradu

Thermal and sudace make

Termiike i fiziike karakteristrke
zabele2enrh iomova
Thermal and physical

characteristic of recorded
failures

Karakterisiike zone uiicaja toplote
Characteristics of zones ol

te mperatu re inf I uences

SpoljaSnja opterecenja
(spektri napona)

Outer loads (stress spectrum)

Sopstvene niskof rekventne
vibracije

Own low-frequency vibration Karakteristike radiliSta
Characteristics ol working

Niske temperature
Low temperatures

Uticaji okolne sredine
I nfluence of environment

lzdvajanje sumpora
Extracting of Sulphur

Difundiranje vodonika
U nloundation of Hydrogen

. \1.\rL !!r., i\lur\5re \., lruro\'lcnl Lr. Lnacal bazc podataka u occnl lntcgrtteta I podobno5tl za upotrebu odgovormh...
Importance of databases in estinntion of integriV and availability for using... ...

Slika 3. Struktura baze podataka za odgovorne delove i elemente noseiih konstrukcija

Figure 3. Structure of database for responsible'parts and elements of ioading construction

Konstruisanje masina - loumal of Mechanicar Engineering Design 2000, No l, pp 9-14
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Zmhj baze podataka u oceni integriteta i podobnosti za upotrebu odgovornih. . .

Inportance of databases in estimation of integrity and availability.for using... .

rada i reZima optereienja za pouzdan rad
konkretnog tehnickog resenja.

Izmena tehnoloSkog procesa izrade sastoji se u
pretraZivanju: razliiitih oblika i dimenzija detova i

elemenata noseiih konstrukcija, postupaka
zavarivanja osnovnog materijala i postupka
termicke obrade.

lzmena kontrole kvaliteta izrade podrazumeva
predvidanje stroZijih zahteva kontrole i ispitivanje
pre poietka izrade, u toku izrade i nakon
montaZe.

S obzirom da napred navedene mere preventive
o5teienja i lomova predstavljaju kompleksna i

skupa re5enja u cilju poveianja sigurnosti
odgovornih delova i elemenata noseiih
konstrukcija, poslednjih godina mnogi eminentni
svetski instituti, izvr5ili su opse2na
eksperimentalna istraZivanja .za iznalalenje
tehnika i metoda za jednostavnije i .leftinije
poboljSanje statidkih i zamornih karakteristika
delova i elemenata konstrukcija.

Tehnike pobolj5anja do kojih se doSlo, nisu
podjednako uspe5ne kod razliiitih konstrukcijskih
re5enja, jer njihov efekat zavisi od vrste i re2ima
opterecenja, karakteristika materijala, strukture
zavarenih elemenata, takode, preporuke za
primenu pojedinih metoda, u prvom redu, zavise
od moguinosti izvodenja konstrukcije i iskustva
konstruktora.

4. Zakljuilak

Optereienje odgovornih delova i elemenata i

konstrukcija velikih dimenzija ne moZe biti
izra\eno u obliku jednostavne matematicke
funkcije, odnosno ne moZe se u potpunosti
predstaviti modeiom u kome se promenljive ili
parametri ravnomerno menjaju u radnim uslovima,jer takav model mora da predvidi niz
aproksimacija, uslovljenih realnim uslovima
eksploatacije 13,41. Zato, jedino ispitivanja
konstrukcija u radnim uslovima i baze podataka
omogucavaju da se oceni njihovo stanje u
potpunosti. Na taj nacin se dobijaju neophodni
podaci za uporedenje kvaliteta i ocenu ma5ina i

konstrukcija, za ocenu uticaja prostornog rada
pojedinih delova i elemenata na nosivost, kao i za
odredivanje zajednidkog rada pogonskih uredaja i

konstrukcija.

Baze podataka realizovanih istraZivanja na
adekvatnim konstrukcijama pruZaju velike
moguinosti u opse2nim analizama ponaSanja
odgovornih delova i elemenata noseiih
konstrukcija u cilju utvrdivanja promena
mehanickih svojstava materijala, delova i

zavarenih spojeva konstrukcija pri variianju
velikog broja uticajnih faktora, a da se neki
nepoZeljni efekti svedu na podno5ljivu vrednost,
odnosno da se realizuje povoljno konstrukcijsko
re5enje kao ceiine.

conditions and load regime for safety work of
current technical solution.

Change of technological process consists of
exploring: various shapes and dimensions of parts
and elements of loading constructions, welded
treatment, basic material and thermal make.
Change of quality control means prediction of _

more complex requirements for control and
investigation before start of making during the
process and after the assembly

Taking into account that measures of prevention
of failures and danrages are complex and
expensive solutions, in purpose of improving
safety of responsible parts and elements of
loading construction, last years many eminent
world lnstitutes have made complex experimental
investigations for finding techniques and methods
for cheaper improvement of static and failure
characteristics of parts and elements of
construction.

Techniques of improvement which are reached
are not the same successful in various
construction solutions, because theirs etfect
depends of type and regime of loads,
characteristic of materials, structure of welded
elements, so recommendations for applying of
each methods depends of possibility of
construction realization and experience of
constructors.

4. Conclusion

Load of responsible parts of elements and
constructions of large dimensions could not be
expressed in form of sample mathematic function,
and could not be presented by model where
variabies and parameters are changing uniformly
in working conditions, because that kind of model
must predict approximations, which are caused by
real conditions of service /3,4/. So, only exploring
of construction in working conditions and data
bases provides the completely estimation. ln that
way it is obtained necessary data for compare of
quality and estimation of machines and
constructions, for estimation of influence of space
movement of some parts and elements to load as
finding cumulative movement of working devices
and constructions.

Data bases of finished exploring on adequate
constructions gives great opportunities in
analyzes of behaving of responsible pafis and
elements of loading constructions, in purpose of
finding changing of mechanical features of
materials, parts and welded joints of construction
during process of changing many influence
factors, when some unwished effects must be on
reasonable values, and then can be realized
optimal construction solution as a whole.

f,

Konstruisanje maSina - roumat ofMechanical Engineering Design 2000, No r, pp 9-14 13
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Slika 4. Mere preventive

Figure 4. Preventive measures

Brzu i pouzdanu ocenu integriteta i podobnosti za
upotrebu odgovornih delova i elemenata noseiih
konstrukcija velikih dimenzija moguie je doneti
iskljudivo stvaranjem baze podataka i osnova za
razvoj racunarskih programa. Prateii softverski
paketi omoguiili bi efikasnije kori5ienje baze
podataka, analizu pojedinih uticajnih faktora,
tehnika pobolj5anja, mogucnosti preventive
njihovog razaranja i pretraZivanje varijantnih
re5enja u svim fazama projektovanja i razvoja
konstrukcija.

Fast and reliable estimation of integrity and
reliability for use of responsible parts and
elements of loading constructions of large
dimensions is possible obtained only by making
data bases and basis for development of
computer programs. Addition software packages
could make effective using data bases analyze of
influence factors, techniques of improvement,
possibilities of prevention of its damage and
finding variant solutions in all phases of design
and construction development.

5.

1.

2.

e

4.

Literatura - References

Ljamic D., Arsii M.: Definisanje intervala pouzdanosti sastavnih elemenata sloZenih sistema za
poznatu funkciju kriterijuma, I medunarodni nauino-struini skup "Te5ka ma5inogradnja-TM ,g3",
Kru5evac-Vrnjadka Banja, 1 993.
Arsii M., Sedmak S., Cirkovii B.: Mere preventive o5teienja i lomova odgovornih noseiih konstrukcija
rotornih bagera na osnovu analize otkaza, Savetovanje "OdrZavanje tehnickih sistema" Kragujevac,
1 998.

Sedmak S., Arsii M., Glavordonov l.: Service life assesment of welded joints of rotor escavator arrow,
Methods of determinating the residual life for heavimobil equipment "MDRVUG ,96", Timisoara, '1g96.

Arsi6 M.: Korelacija zamorne dvrstoie i praga zamora zavarenih spojeva, Doktorska disertacija,
Pri5tina, 1995.

faktori koji su uslovili oSteienje odgovornih delova i elemenata nose5ih konstrukcija
Factors which caused failure of responsible parts and elements of loading construction

Odluka o iskljudenju konkretnog tehnidkog re5enja
Decision about excluding technical solution

lzmena
karaktera

optere5enja
saglasno
uslovima

eksploatacije
Changing

load
characters
according

service
conditions

Zamena
materijala i/ili

njegove
termidke
obrade

Changing of
material and

its thermal
make

Zamena
dodatnog

materijala iiili
tehnologije
zavarivania

Changing of
addition

material or
technology ol

welding

lzmena
tehnoloSkog

procesa i

kontrole
kvaliteta
izrade

Changing of
technology

process and
control of
quality of

manufacture

lzmena u

organizaciji
sistema

odriavanja

Changing in
organization
in system ol
maintenance

lzmena
konstrukcijsk

og reSenja

Changing in
construction

solutions

1.4 Konstruisanje ma5ina - Joumal of Mechaaical EngneeringDesign 2000, No l, pp 9-14



UputstYo za autore

Dostavljeni radovi podleZu anonimnoj recenziji i mogu

biti svrstani u jednu od slededih kat:gorija Prema
preporuci UNESKO-a: origtnalni naucni rad, prcthodno
saopdtenjc, prcgledni rad i struf,ni rad. Originatni nauCni

rad sadrZi rezultate izvornih istra.Zivanja au!ora izloZenih

tako da se eksperirnenti mogu ponoviti. a analize i

zakljudci proveriti. Prerhodno saop5tenje sadrZi naudne

rezultate koji zahtevaju hitno objavtjivanje ali ne mora da

omogudi' proveru i ponavljanje iznesenih rezultata-

Pregledni rad predstavlja celovit pregled nekog podrucja
i1i problema na osnovu veC publikovanih materijala koji je
u pregiedu sakupljen. anaiiziran i raspravljan. Strufni rad

credsravlja kocisran prilog koji nije vezan za uvocna
iscraZivanja autora ved za proveru i reprodukciju poznatih
is traZivanj a.

easopis se 5tampa na A:l formatu u dva stubca. Autori su

riuZni cia piema upu6rvu pnpreme iekst za 5tampanje i

iiostave ga na papiru u tri primerka i na disketi u word
procesoru- Tekst rada, uvod, razrada sa podnaslovima i
zakljuiak. treba da su obima najviSe 6 dn 8 .ctranica A4
lormata. sa fontom t0. Stubac je Sirine 80mm . a visine
240mm. Oznake tizidkih vetidina moraju biti u skladu sa

n,edjunarodnim standardima. oznadene kosim (itatic)
siovima, lacinice, i svaka mora biti objalnjena u tekstu
rada. Jedinice za merenje fizidkih velidi,na moraju takodje
biti uskladjene sa medjunaroclnim sistemom i oznadene
uspravnim siovirna latinice. Slr?e i druge ilustracije
moraju biri uklopljene u tekst rada Mogu biti iirine

jednog stubca ili da zahvataju Sirinu cele strabice tj.
5irine od I75 mm. Velidina znakova i slova na siici treba

da u zavr3noj formi odgovara velidini slova u tekstu rada-

Ispod slike se uoisuje broj i naslov slike- Literatura se

daje na kraju rada, na jeziku originaia odgovarajuCe

ret'erence. Literatura mora biti navedena prema iSO 690.

Najpre se navodi redni broj u uglastoj zagradi' zatim
pr.rin't" autora sa podetnim 5lgvom imena- Nastov radd

se navodi u originalnom nazivu. Od imena autora' naziv

knjige i naziv dlanka u zborniku radova se odvaja sa dve

tadke, a naeiv Clanka u iasopisu se oCvaja godi3tem

dasopisa u ludnim zagradama, npr. (1991). Za knjige dalje

stedi ime izdavaCa. mesto izdanja sa godinom izdaniaZa
dlanke sa naudnih skupova dalje sledi naziv zbornika
radova, sa mes[om i godinom odrZavanja i sa rednrm
brojern stranica na kojima se C1anak nalazi- Za dlanke u

dasopisima dalje se navodi naziv dasopisa, izdavad, broj ili
oznaka godi5ta sa rednim brojem stranica na kojem se

dtanak nalazi. Radovi koji nisu objavljeni ne mogu biti
navecieni kao reference. Spisak reierenci mora biti
paZljivo odabran kako bi se sagledao kontekst, polazi3ta i

doprinos rada. Spisak literature (ret'erenci) smatrati
vaZnim elementom dianka u smislu da iiustruje trenutno
stanje u kojem se rad objavljuje.

Radovi se Stampaju na Srps'xom i na Engieskom jeziku. U
dogovoru sa autorom od ovog se stava moZe odstupiti.
Jedan stubac je na Srpskom. drugi na Engleskom jeziku.
Slike su zajednitke sa dvojezidnim poipisom

Ins truction s to Autlt ors

The forwarded articles are submilted to anonymous
review and may be classiiied inco one of the foilowing
categories according Lo the recommendations made by the
UNESCO: original scientific work, preliminary
announcement, presentational work and e.rpert work.
The origina( scientiiic work contains ihe results ol tire
onginal research carried out by author, presented in such
a manner that lhe experiments can be repeated. and the
analysis and conclusions veri[ied. . The preliminary
announcement contains scientiiic resuits which require
urgent publishing, but need not make possibte the
verilication and repetition of the presented results. The
presentational work represens a complete survey of fietd
or problem based on the aiready published material,
which has been gathered. analysed and discussed in the
suwey. The expert work represents an useful contribution.
which is nor reiated to the originai research o[ the aurhor,
but to the verificarion and reproduction oi the already
known research- '

The journai is published on A4 paper format, in two
columns. The author are obiiged to prepare the text for
printing according to the instructions and to forward it on
paper in three copies and on a diskette in word processor.
The text of work, the introduction. the elaboration with
sub-titles and the conclusion should consist o( 6 ro 8 pages
of A4 format, at ttre most , in t<int tO- ftre column is
80mm in width. and 240'cr,. in heighl The units for
measuring the physicai values mus! also be in accordance
with the international system and marked by verticai Latin
letters. The figures and other illustrations must be fitted
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into lhe text o[ the work. They may be of the width of one
column, or they may cover the wrdth of whole page, i.e.
the width of I75 mrn. The size of the signs and letters in
the ligures should comoly with size oi the letters in.. lhe
text of'the work in its finai torm. The number and title ol
the figure are wrilten trnder it. Literature is given at the
end of ihe '*ork, in lhe language ol the original respectirre
ret'erence. The literarure.must be indicated as per ISO
690. The number in a corner bracket is indicated tirstly, trr

be followed then by the surname of the auchor and the
initial letter of his name. The title of the work is indicated
in its originai form. The title of the book and the title of
the article in the Collection of works is separated from the
name of the author with a colon, and rhe ticle of the article
in the journal is separated with the year of the journal in
the brackeu. i.e. (i997). The name of publisher , place of
publishing with year of pubtishing loUow further on in the
case of books- For the article from scientific gatherings,
the name of the Collection of works, wich place and year,
when they were held and with the page number where the
article is to be found, loilow onwards. As regards the
articles in the journais, the name of the journal, publisher,
number or indication of the year with page number ,

where the article can be found, follow further on.

The works are published in the Serbian and Engiish
languages- In accordance rvith the agreement reached with
he author. this need not be apptied . One co{umn is in
Serbian, the other in Engiish. The figures are shared by
both language versions and have subscription in both
languages.
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