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Na deponiji uglja termoelektrane “Nikola Tesla A” u Obrenovcu (Srbija), rade dva rotorna bagera interne oznake
DUI i DU2, koji su proizved francuske fabrike “Ameco” i krecu se po kruznoj stazi (tzv. polarna staza), uz napomenu da u
Istocnoj Evropi rade samo tri bagera tog tipa. Treci rotorni bager istog proizvodaca radi na deponiji uglja termoelektrane
“Nikola Tesla B” u Obrenovcu. U radu je prikazana analiza stanja vitalne celicne konstrukcije kabine rukovaoca rotornog
bagera DU 2, izradene od cevi razlicitih precnika i debljina lima, nakon havarije izazvane udarom kamena u poprecni
nosac konstrukcije. Kamen se nalazio u otkopanom uglju jedne od kasika rotora bagera. Prilikom udara kamena poprecni
nosac konstrukcije kabine rukovaoca se savio i popucali su zavareni spojevi izmedu prirubnica na sredini poprecnog
nosaca i zavareni spojevi na mestima veze poprecnog nosaca sa vertikalnim nosacima konstrukcije. S obzirom da korisnik
bagera ne poseduje projektnu i tehnicku dokumentaciju sanacija oStecenja sprovedena je pod predpostavkom da je
resetkasta konstrukcija kabine rukovaoca bagera izradena od konstrukcijskih celika, koji se uglavnom primenjuju za izradu
rotornih bagera. Na osnovu analiza stanja nakon privremene sanacije oSteCenja doslo se do zakljucka da je za trajno
obezbedenje integriteta nosece celine konstrukcije kabine rukovaoca rotornog bagera du2 kao celine potrebno izvrsiti
zamenu o$tecenog poprec¢nog noseca ¢eliéne konstrukcije.

Kljucne reci: Rotorni bager, deponija uglja, zavarena konstrukcija, oStecenje, sanacija

1. UVOD nosaCa 1 zavareni spojevi na mestima veze popreénog
nosaca sa vertikalnim nosacima konstrukcije.

Imajuéi u vidu dug period eksploatacije u teskim
radnim uslovima (dinamicka opterec¢enja sa promenljivim
amplitudama) i posebno cinjenicu da u vreme njihovog
projektovanja prakti¢no nisu postojale moguénosti detaljne
stress — strain analysis, najoptereceniji elementi i njihove
veze moraju se proveravati discretely or continuously [2-
10]. Ovo se posebno odnosi na zavarene spojeve i
zavarene konstrukcije [3,5,8,9].

S obzirom da korisnik bagera ne poseduje
projektnu i tehni¢ku dokumentaciju sanacija oSteenja
sprovedena je pod predpostavkom da je reSetkasta
konstrukcija kabine rukovaoca bagera izradena od
konstrukcijskih celika, koji se uglavnom primenjuju za
izradu rotornih bagera [11].

Na deponiji uglja termoelektrane “Nikola Tesla A”
u Obrenovcu (in Serbian), rade dva rotorna bagera interne
oznake DU1 i DU2, koji su proizved francuske fabrike
“Ameco” [1] i kre¢u se po kruznoj stazi (tzv. polarna
staza), uz napomenu da u Isto¢noj Evropi rade samo tri
bagera tog tipa. Treci rotorni bager istog proizvodaca radi
na deponiji uglja termoelektrane “Nikola Tesla B” u
Obrenovcu.

U radu je prikazana analiza stanja vitalne Celi¢ne
konstrukcije kabine rukovaoca rotornog bagera DU 2,
izradene od cevi razlicitih pre¢nika i debljina lima, nakon
havarije izazvane udarom kamena u popreéni nosac
konstrukcije. Kamen se nalazio u otkopanom uglju jedne
od kasika rotora bagera. Prilikom udara kamena poprecni
nosac¢ konstrukcije kabine rukovaoca se savio i popucali su
zavareni spojevi izmedu prirubnica na sredini popreélri
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a) Prikaz kompletnog rotornog bagera b) Prikaz rotornog bagera u radu

Slika 1. Prikaz rotornog bagera DU2 na deponiji uglja

*Kontakt adresa autora: Bulevar vojvode MisSica 43 Belgrade, Srbija, miodrag.arsic@institutims.rs



IMK-14 — Istrazivanje i razvoj u teSkoj masinogradniji

a) Prikaz rotora i kabine rukovaoca bagera

b) Desna strana konstrukcije

¢) Leva strana konstrukcije

Slika 2. Prikaz rotora i vitalnih delova konstrukcije kabine rukovaoca bagera

—

F

a) Desna strana konstrukcije,
savijanje nosaca i otkaz ZS

b) Savijanje poprecnog nosaca i ostecenja
ZS na prirubnici i vertikalnom stubu

¢) Leva strana konstrukcije, savijanje
nosaca i otkazi ZS

Slika 3. Ostecenja na poprecnom nosacu konstrukcije izazvana udarom kamena koji se nalazio u otkopanom
uglju jedne od kasika rotora bagera

Na sl. 1 prikazan je rotorni bager DU2 na deponiji
uglja, na sl. 2 rotor i vitalni delovi konstrukcije kabine
rukovaoca bagera i na sl. 3 oStecenja na popre¢nom nosaéu
konstrukcije izazvana udarom kamena koji se nalazio u
otkopanom uglju jedne od kasika rotora bagera.

2. SANACIJA OSTECENE VITALNE KONSTRUKCIJE
KABINE RUKOVAOCA BAGERA

Da bi se u potpunosti obezbedilo integritet nosece
celicne konstrukcije kabine rukovaoca rotornog bagera
DU2, u viSegodiSnjem poriodu, potrebno je izvrsSiti
zamenu oSteéenog popre¢nog noseée Celicne konstrukcije
kabine rukovaoca bagera.

Sva zavarivanja za privremenu i trajnu sanaciju
nosece celiéne konstrukcije kabine rukovaoca rotornog
bagera DU2 na deponiji uglja termoelektrane “Nikola
Tesla A” u Obrenovcu treba uraditi suceonim i/ili ugaonim
zavarenim spojevima cevi i zavarenim spojevima cevi sa
prirubnica od lima, prema propisanoj tehnologiji [11].

3. STANJE POPRECNOG NOSACA CELICNE
KONSTRUKCIJE KABINE RUKOVAOCA
ROTORNOG BAGERA DU2 NAKON PRIVREMENE
SANACIJE

Stanje  popre¢nog nosaca  vitalne Celicne
konstrukcije kabine rukovaoca rotornog bagera DU2
nakon privremene sanacije, izvrSene prema tehnologije
zavarivanja [12], prikazano je na sl. 4 - sl. 6.
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a) Ostecenje poprecnog stuba pre sanacije b) Sanacija ZS na prirubnicama poprecnog stuba

Slika 4. Prikaz sanacije sredisnjeeg dela poprecnog nosaca kabine rukovaoca bagera

a) Desna strana konstrukcije,
savijanje nosaca i otkazi ZS

b) Sanirani ZS poprecnog i vertikalnog
nosaca stuba (pogled sa boka)

¢) Sanirani ZS poprecnog i vertikalnog
nosaceg stuba (pogled odozgo)

Slika 5. Prikaz sanacije ZS izmedu poprecnog i vertikalnog nosaceg stuba kabine rukovaoca
rotornog bagera (desna strana)

.

a) Leva strana konstrukcije, b) Sanirani ZS poprecnog i vertikalnog  ¢) Sanirani ZS poprecnog i vertikalnog
savijanje nosaca i otkazi ZS nosaceg stuba (pogled boc¢no) noseceg stuba (pogled odozgo)

Slika 6. Prikaz sanacije ZS izmedu poprecnog i vertikalnog nosaceg stuba kabine rukovaoca rotornog bagera (leva strana)

Analiza stanja vitalne Celicne konstrukcije kabine rukovaoca rotornog bagera nakon havarije i sanacije
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3. ZAKLJUCAK

Da bi se u potpunosti obezbedilo integritet vitalne
celicne konstrukcije kabine rukovaoca rotornog bagera
oznake DU2 na deponiji uglja termoelektrane “Nikola
Tesla A” u Obrenovcu kao celine u viSegodi$njem
poriodu, potrebno je izvrSiti zamenu ostecenog popreénog
preseka nosece celicne konstrukcije kabine rukovaoca
bagera.

Sva zavarivanja za sanaciju vitalne celicne
konstrukcije kabine rukovaoca rotornog bagera oznake
DU2 na deponiji uglja termoelektrane “Nikola Tesla A” u
Obrenovcu treba uraditi su¢eonim i/ili ugaonim zavarenim
spojevima cevi i zavarenim spojevima cevi sa prirubnica
od lima prema propisanoj tehnologiji zavarivanja [11], uz
napomenu da je zato Sto korisnik opreme ne poseduje
projektnu i tehni¢ku  dokumentaciju  tehnologija
medusobnog zavarivanja cevi i =zavarivanja cevi sa
prirubnicama definisana za konstrukcijske celike, koji se
uglavnom primenjuju za izradu konstrukcija rotornih
bagera.

Opsti  zakljucak je da rotororni bager DU2 u
narednom periodu, do trajne sanacije nosece Celi¢ne
konstrukcije kabine rukovaoca bagera, moze da radi uz
redovna jednonedeljna vizuelna ispitivanja delova
konstrukcija na kojima je uradena sanacija i ostalih
vitalnih konstrukcija bagera pri ¢emu obavezno treba
voditi knjigu zapazanja.
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There are 2 bucket —wheel reclaimers, internally labelled as DUI and DU2, made by french manufacturer 'Ameco’, that
operate at the open pit surface mine which belongs to the thermal power plant 'Nikola Tesla A'in Obrenovac. They are moving
along the polar path and it should be noted that there are only 3 reclaimers of that kind in Eastern Europe. The third bucket-
wheel reclaimer, made by the same manufacturer, operates at the open pit surface mine that belongs to the thermal power plant
'Nikola Tesla B' in Obrenovac. In this paper the state analysis of the vital steel structure of the bucket-wheel reclaimer DU2
operators' cabin, made of pipes of various diameters and thicknesses, after the breakdown caused by a rock that hit the
horizontal support of the structure is presented. The rock was located in the excavated coal within a bucket of the bucket-wheel
reclaimer. The horizontal support of the operators' cabin structure has bent and welded joints between flanges at the middle of
the horizontal support, as well as welded joints at bonds of the horizontal support with vertical supports of the structure, have
cracked due to the impact of the rock. Taking into account the fact that the user of the bucket-wheel reclaimer does not own the
design and technical documentation, damage repair was carried out under the assumption that the lattice structure of the
operators’ cabin was made of structural steels, which are mostly being used for the manufacture of bucket-wheel reclaimers. On
the basis of state analysis after the temporary repair of damages the conclusion arose that for the permanent provision of
integrity of the support steel structure of the bucket-wheel reclaimer DU-2 operators’ cabin as a whole it is necessary to replace
the damaged horizontal support.

Keywords: Bucket-wheel reclaimer, open pit surface mine, welded structure, damage, repair

1. INTRODUCTION

There are 2 bucket-wheel reclaimers, internally
labelled as DU1 and DU2, made by french manufacturer
'Ameco' [1], that operate at the open pit surface mine which
belongs to the thermal power plant Nikola Tesla A' in
Obrenovac. They are moving along the polar path and it
should be noted that there are only 3 reclaimers of that kind
in Eastern Europe. The third bucket-wheel reclaimer, made
by the same manufacturer, operates at the open pit surface
mine that belongs to the thermal power plant 'Nikola Tesla B'
in Obrenovac.

In this paper the state analysis of the vital steel
structure of the bucket-wheel reclaimer DU2 operators'
cabin, made of pipes of various diameters and thicknesses,
after the breakdown caused by a rock that hit the horizontal
support of the structure is presented. The rock was located in
the excavated coal within a bucket of the bucket-wheel
reclaimer. The horizontal support of the operators' cabin
structure has bent and welded joints between flanges at the

a) Appearance of the bucket-wheel reclaimer

middle of the horizontal support, as well as welded joints at
bonds of the horizontal support with vertical supports of the
structure, have cracked due to the impact of the rock.

Taking into account the long period of exploitation
under hard operating conditions (dynamic loads with
changeable amplitudes), and especially the fact that, during
the period when they were designed, there were practically
no possibilities of detailed stress-strain analysis, the most
loaded elements and their bonds had to be inspected
discretely or continuously [2-10]. This especially refers to
welded joints and welded structures [3, 5, 8, 9].

It should be noted that the user of the bucket-wheel
reclaimer does not own the design and technical
documentation. Therefore damage repair was carried out
under the assumption that the lattice structure of the
operators’ cabin was made of structural steels, which are
mostly being used for the manufacture of bucket-wheel
reclaimers [11].
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b) Appearance of the bucket-wheel reclaimer in operation

Figure 1: Appearance of the bucket-wheel reclaimer DU2 at the open pit surface mine
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a) Appearance of the bucket-
wheel and of the operators' cabin

b) Right side of the structure

c) Left side of the structure

Figure 2: Appearance of the bucket-wheel and vital parts of the operators' cabin structure

a) Right side of the structure,
bent support and damaged
welded joints

beam

b) Bent horizontal support and damaged
welded joints at the flange and vertical

¢) Right side of the structure, bent
support and damaged welded joints

Figure 3: Damages at the horizontal support of the structure caused by the impact of the rock located in the excavated coal
at one of the buckets

In figure 1 the bucket-wheel reclaimer DU2 at the
open pit surface mine is shown, while in figure 2 the bucket-
wheel and vital parts of the operators' cabin are presented. In
figure 3 the damages at the horizontal support caused by the
impact of the rock located in the excavated coal at one of the
buckets are presented.

2. REPAIR OF THE DAMAGED VITAL STRUCTURE
OF THE OPERATORS’

In order to fully ensure the integrity of the support
steel structure of the bucket-wheel reclaimer DU2 operators’
cabin as a whole during a long period of time, it is necessary

to replace the damaged horizontal support of the operators’
cabin steel structure.

All welding works for the temporary and permanent
repair of the support steel structure of the operators’ cabin
should be performed in accordance with the prescribed
welding technology [11].

3. CONDITION OF THE HORIZONTAL SUPPORT OF
THE OPERATORS’ CABIN STEEL STRUCTURE
AFTER TEMPORARY REPAIR

Condition of the horizontal support of the vital steel
structure of the bucket-wheel reclaimer DU2 operators' cabin
after temporary repair, performed in accordance with the
welding technology [11], is presented in figures 4-6.

Arsi¢, M. - Savkovi¢, M. - Mladenovi¢, M. - Boskovi¢, G. - Savi¢, Z.
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|
a) Damage at the horizontal support before repair b) Repair of welded joints at the flanges of the horizontal beam
Figure 4: Appearance of repair of the middle section of the operators' cabin horizontal support

[

a) Right side of the structure, bent  b) Repaired welded joint between the ¢) Repaired welded joint between the
support and damaged welded horizontal and vertical support (view horizontal and vertical support (view
joints from the side) from above)

Figure 5: Appearance of the repaired welded joint between the horizontal and vertical support of the operators’ cabin
(right side)

B

a) Left side of the structure, b) Repaired welded joint between the ¢) Repaired welded joint between the
bent support and damaged horizontal and vertical support (view from  horizontal and vertical support (view
welded joints the side) Sfrom above)

Figure 6. Appearance of the repaired welded joint between the horizontal and vertical support of the operators’ cabin (left
side)

State Analysis of the Vital Steel Structure of the Bucket-wheel Reclaimer Operators Cabin After the Breakdown and the Rehabilitation
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4. CONCLUSION

In order to fully ensure the integrity of the support
steel structure of the bucket-wheel reclaimer DU2 operators’
cabin as a whole during a long period of time, it is necessary
to replace the damaged horizontal support of the operators’
cabin steel structure.

All welding works for the temporary and permanent
repair of the support steel structure of the operators’ cabin
should be performed in accordance with the prescribed
welding technology [11]. It should be noted that the user of
the bucket-wheel reclaimer does not own the design and
technical documentation that refers to the technology of
joining pipes, as well as joining pipes with flanges by means
of welding for structural steels, which are mostly being used
for the manufacture of bucket-wheel reclaimer structures.

The overall conclusion is that the bucket-wheel
reclaimer DU2 could operate with regular one-week visual
inspections of structural parts at which the repair was carried
out, as well as other vital structures of the reclaimer,
whereby it is obligatory to keep notes on these inspections.

ACKNOWLEDGEMENT

The authors acknowledge the support from the
Serbian Ministry of Education, Science and Technological
Development for project TR 35006 and TR 35038.

REFERENCES

[1] Available documentation regarding the bucket-wheel
reclaimers at the open pit surface mine of the thermal
power plant “Nikola Tesla A* in Obrenovac, internally
labelled DU1 1 DU2, manufactured by “Ameco®, France.

[2] Bosnjak S., Zrni¢, N., Simonovi¢ A., Mom¢ilovi¢ D.:
Failure analysis of the end eye connection of the bucket
wheel reclaimer portal tie-rod support, Engineering
Failure Analysis, Vol.16, 2009, pp. 740-50.

[3] Arsi¢ M., Bosnjak S., Zrni¢ N., Sedmak A., Gnjatovi¢
N.: Bucket wheel failure caused by residual stresses in
welded joints, Engineering Failure Analysis, Vol.18,
2011, pp.700-712

[4] Rusinski E, Czmochowski J, I[luk A, Kowalczyk M.: An
analysis of the causes of a BWE counterweight boom
support fracture, Engineering Failure Analysis, Vol. 17,
2010, pp. 179-91.

[5] Bosnjak S., Arsi¢ M., Zrni¢ N., Rakin M., Pantelic M.:
Bucket wheel reclaimer: Integrity assessment of the
bucket wheel boom tie-rod welded joint, Engineering
Failure Analysis, Vol.18, 2011, pp. 212-222.

[6] Savkovi¢ M., Gasi¢ M., Arsi¢ M., Petrovi¢ R.: Analysis
of the axle fracture of the bucket wheel reclaimer,
Engineering Failure Analysis, Vol.18,2011, pp. 433-441.

[7] Bosnjak S., Arsi¢ M., Zrni¢ N., Odanovi¢ Z., Pordevic¢
M.: Failure Analysis of the Stacker Crawler Chain Link,
Procedia Engineering, Published by Elsevier Ltd.
Selection and peer-review under responsibility of ICM
11. Vol. 10, 2011, pp. 2244-2249.

[8] Arsi¢ M., Mladenovi¢ M., Veljovi¢c A., Rakin M.,
Radakovi¢ Z.: Reliability of Critical Welded Joints in
Responsible Support Structures of Bucket Wheel
Reclaimer, XIX International Conference on Material
handling, constructions and logistics — MHCL 09,
Belgrade, 2009, pp. 133-138.

[9] Sedmak S., Sedmak A., Arsi¢ M., Tuma J. V.: An
Experimental Verification of Numerical Models for the
Fracture and Fatigue of Welded Structures, Materials and
technology, Vol. 41, No. 4, 2007

[10] Bosnjak S, Stojanovic D.: Expertise of failure of the
mechanized open storage of coal in the thermal power
plant TENT B. University of Belgrade, Faculty of
Mechanical Engineering. Report No. 267/05, Belgrade,
2005.

[11] EN 10027-1: Designation systems for steels - Part 1:
Steel names, European Committee Standardization; 2005

[12] State analysis of the support structure of the bucket-
wheel reclaimer DU-2 operators’ cabin at the open pit
surface mine of the thermal power plant “Nikola Tesla
A” in Obrenovac after its breakdown and a proposition
for the rehabilitation, MP-03/15CM, Institut za
ispitivanje materijala — IMS a.d., Beograd, 2015.

Arsi¢, M. - Savkovi¢, M. - Mladenovi¢, M. - Boskovi¢, G. - Savi¢, Z.



	1. UVOD
	2. sanacijA oštećene VITALNE konstrukcije KABINE RUKOVAOCA Bagera
	3. ZAKLJUČAK
	ZAHVALNOST
	1. INTRODUCTION
	2. REPAIR OF THE DAMAGED VITAL STRUCTURE OF THE OPERATORS’
	All welding works for the temporary and permanent repair of the support steel structure of the operators’ cabin should be performed in accordance with the prescribed welding technology [11].
	4. CONCLUSION

