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Verba volant, littera scripta manet. [In English: Words fly away; written letters remain.
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COMPREHENSIVE STUDY OF STRIP SELECTION AND WELD ERRORS IN A STEEL
TUBE ERW WELDING PROCESS

KRSULJA, Mlarko]; BARISIC, B[ranimir] & KUDLACEK, J[an]

Abstract: Objective of this paper was to analyse production
process at Histria Tube factory of welded tubes and give
optimal  production  parameter  recommendations. A
comprehensive optimisation of the welded tube production
process included optimisation of strip length planning and
control of loses due to welding frequency. Calculations were
proposed in order to reduce the coil strip width and achieve
material savings. Optimal frequencies were experimentally
tested during several production runs and according to the
results main causes of errors were determined. Impeder
Pposition was also tested,

Key words: coil, slitting, forming, tube, weld

1. INTRODUCTION

Shaped steel tubes are used in automobile and construction
industry. Current problem is the increase of the raw material
and energy costs, together with the competition in form of the
imported tubes. Furthermore tube producers are constantly
under pressure by the edge buckling and spring-back especially
with the increase of ratio outside diameter/wall thickness. In
* order to produce coil strip savings very precise rules for strip
allowance and cutting must be followed. For this reason the
tube production process is under investigation for further
improvements. Welded circular tubes are produced by
continuously forming of a flat strip around its longitudinal axis
to produce a round tube. Tube production takes in consideration
coil slitting, forming, welding/scarfing, sizing/calibration, cut
off and various testing depending on the final use. Other
research is concentrated on understanding of the stretch
reducing at the operating temperature and then the mastering of
these processes in individual passes as well as during the entire
processing line. Also (Abrinia & Farahmand, 2007) researched
reshaping of thick tubes and gave a new upper bound
formulation for shaping thick tubes into square tubes.
Computer optimisation with response surface method (Zeng et
al,, 2009) is being done in order to determine desired angles of
the final product. Further research investigated more strip
deformation trough the whole cage roll forming (Jinmao et al.,
2009) by elastic-plastic finite element model use of tooling in
three sections pre-forming, linear forming and fin pass.
Objective of this paper is to analyse welded tubes and give
optimal production parameter recommendations. Some
calculations such as coil width are proposed in order to shorten
times and reduce expenses for manufacturing setup. Also the
most common errors are discussed in order to help contain
stability of the process.

2. FORMING AND COIL STRIP

The strip of required dimensions is moved trough a
progressive set of rolls in order to produce a round tube.
Conventional forming consists of strip flattening, breakdown
stage and a set of rolls for finishing stage. Together with a high
frequency induction the tube edges are heated and by a
continuous pressure pushed into contact so that a continuous
longitudinal weld is formed.

Elastic .., 200000 Mfm...
Poissons .,, 0.29

Density 0.00787 g/...
Tensile 5... 356.901 Nj...
Yield Str... 203,943 MY

Fig. 1. Material properties of tested tubes

Fig. 2. Selection of the ideal initial length of the flat strip

In this weld procedure there is no filler metal and the weld
seam reaches temperatures of 1300 °C. The final shape is given
by the final sizing/shaping rolls that can be round, square or
rectangular and there are also some special shapes. During the
shape manipulation the tube is under continuous bending
therefore a mixture of SHELL Adrana D 2215.04 oil 2,5-3 % in
water is used (Histria tube, 2009) in order to facilitate friction
during the longitudinal travel of the pipe. But it is mainly used
for cooling of the seam and it ranges from 18-22 °C,

In order to obtain the strip of required profile dimensions
certain parameters have to be taken into consideration like
spring-back, weld supplement, dies geometry etc, Strip width is
based on roll design, mill length and design and the forming
method employed in the breakdown press. Ideal tube was
designed in SolidWorks software and k factor of 0.5 was used
in order to predict ideal strip length of a 30 @ tube with -0.01
mm tolerance, the result was 91.10 mm for galvanised steel
(Fig. 1 and 2). SolidWorks sheet metal module was used for
determining tubes together with formula (1) from (Histria tube,
2009) a good approximation of 92.06 mm was obtained from
where an addition of 0.96 mm for a secure welded seam has
been added.

Strip Width = (WD — t) - 3,14) + ¢ @)

From an 8 tone coil, for standard 6 m long pipes 4-5 % is
wasted in the process for various reasons. The coil width is
1250 mm or 1000 mm. For ideal coil usage various
combinations and planning of production process in advance is
needed. When strip is cut 10 mm is wasted if the knife is ideal,
coil length/strip approximation= ideal number of strip. For our
case 1240/92.06=13.469 therefore the ideal number of strip
would be 13 but the waste then grows up to 43.22 mm +10 mm.
The solution is to use combinations and to plan production
ahead; a strip of 43.2 mm could be used for production of a 12
mm diameter tube. Or twelve strip coils for 30 @ and one for 26
©. Strip calculations represent a place where weight savings
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can be done for example from an 8 tonne coil 12 strips coils for
30 @ and 1 coil strip for 26 © give an ideal usage of efficiency.

3. WELD ERRORS

The high frequency welding is a forge weld without filler
metal and a clean bond plane. During the forming operation all
impurities are squeezed out of the weld, The edges of the tube
are heated up due to resistance to flow of current and the edges
are formed together in the weld rolls. The optimal approach
angle for carbon steel is 3-4° while for stainless and most
nonferrous metals 5-8° range. The requested impeder cross-
section is calculated on the basis of Vee voltage and frequency.
Both the energy input and necessary impeder cross-section can
be reduced by one of the following setup changes reduced vee
angle (a 1.5° reduction in Vee angle equals a 100 kHz step
down in frequency (Asperheim & Grande, 2009), less spring-
back, shorter distance from induction coil to weld point. The
heat enters from the top and the bottom oft he edge and the heat
affected area is shaped like the hourglass (Fig. 3). Flow lines
are high carbon discontinuous planes whose angle can be used
to evaluate degree of upset during welding operation. Some of
the common defects (Nicols, 2009): entrapments, pre-arcs, lack
of fusion.

Entrapments (black penetrators) are result of bad melt rate
of the approaching tube speed. Solution to entrapment is 4-6
degree Vee angle, stable Vee length, lowest possible weld
temperature; Mn/Si ratio must be higher than 8:1.

Pre-arcs (white penetrators) happen when the Vee is robbed
of heat; the short circuit diverts momentarily the current. (Fig.
4). Coolant should be kept clean and away from the coolant
area, use good slicing to minimize slitting burs.

Lack of fusion (open seam) (Fig. 4 and 5) is failure of strip
edges to form a sound weld.

FLOW LINES
.
%

9
T~
A\

PRESSURE

s

;/’"
- ’___.._-—\ 3
BONDLINE | I FATAFFECTED | FLOWLINEE
] AREA

Fig. 3. Weld area demonstrates the influencing parameters

Fig. 5. Stitching, regularly spaced continuous errors, voltage
consistency problems

If the edge isn’t moulded, power setting, Vee angle and
length, coil size, impeder placement and condition should be
checked. Frequency of 400 kHz is commonly used for welding
and the majority of the current flow is confined within 0.75 mm
of the surface. Impeder is used to concentrate the magnetic flux
created by the work coil and diverts more available energy into
the weld Vee. Further more savings can be made by selecting
proper impeder as it can affect the weld speeds up to 50 %
without increase in weld power. The speed must be consistent
with the speed and material. Impeder is most effective if placed
under the faying edges, usually one strip thickness below the
top inside of the tube. Impeder should extend from the centre of
the coil to a point slightly past the apex. Minimum impeder
length is determined by adding the weld roll diameter to the
coil length. One of solutions if lack of fusion has occurred is
placing impeder to 0.32 mm past the weld roll line and kept
cool. The Vee angle should be smaller than 7 degrees also the
inside coil diameter should not exceed the tube diameter by
more than 6.35 mm. Lack of fusion at edges (Puckers) usually
caused by non-metallic’s on the bond plane. The edges are not
parallel, more squeezes are needed or more heat is needed.

4. CONCLUSION

A comprehensive method for proper coil slitting of § tonne
coil has been presented. Problems and solutions to strip
selection and impeder positioning have been presented. From
an 8 tone coil, 4-5 % is wasted in the paper an increase pf the
process stability by giving technical solutions has been done.
New results are manifested in material weight savings and will
give benefits to the tube producing company and tube industry
as a whole. Further research should involve penetration of
current in different materials and for different tube thicknesses
and optimisation of impeder selection and positioning.

5. ACKNOWLEDGEMENTS

The authors would also like to acknowledge the support
provided by the National CEEPUS Office of Croatia and
National CEEPUS Office Czech Republic, which helped the
research through mobility in the frame of the CEEPUS II HR
0108 project. (Head of project: prof. Barisi¢. B., PhD). Many
thanks as well go to Central CEEPUS Office for enabling
CEEPUS I1 HR 0108 project.

6. REFERENCES

Abrinia, K. & Farahmand, H. R. (2007). An upper bound
analysis fort he reshaping oft hick tubes with experimental
verification, International Jurnal of Mechanial Sciences,
Elsevier, doi:10.1016/j.ijmecsci.2007.06.007

Asperheim, J. I. & Grande B. (2009), Factors Influencing
Heavy Wall Tube Welding, http://materials-
welding blogspot.com/2007_09_1 6_archive.html, Accessed
on: 2009-05-05

Jinmao, J.; Dayong, L.; Yinghong, P. & Jianxin, L. (2009).
Research on strip deformation in the cage roll-forming
process of ERW round pipes, Jurnal of Materials
Processing  Technology 209, 4850-4856,  Elsevier,
doi:10.1016/j.jmatprotec.2009.01.011

Nicols, R. K.; Common HF welding defects, thermatool
welding and  heating  systems, Available  from:
http:h’www.the:nnatool.comf
informatioru’papers:‘qualitnycmmon-HF-welding—
defects.pdf, Acessed on: 2009-05-21

Zeng, G.; S. H. Lj; Z.Q. Yu & X.M. Lai. (2008). Optimization
design of roll profiles for cold roll forming based on
response surface method, Materials and Design, doi:
10.1016/j.matdes.2008.09.018

##% (2009) hitp://www.histria- be.hr, Histria Tube, Round
tubes company documents, Accesed on: 2009-05-05



THE 20TH INTERNATIONAL DAAAM SYMPOSIUM

“INTELLIGENT MANUFACTURING & AUTOMATION: FOCcUSs ON THEORY, PRACTICE AND EDUCATION™

25-28TH NOVEMBER 2009, VIENNA, AUSTRIA

ORGANISED BY:

7 FACHHOCHSCHULE

TECHNIKUM WIEN

DAAAM INTERNATIONAL VIENNA / VIENNA UNIVERSITY OF TECHNOLOGY / UNIVERSITY OF APPLIED
SCIENCES TECHNIKUM VIENNA / AUSTRIAN SOCIETY OF ENGINEERS AND ARCHITECTS

SCIENTIFIC DAAAM INTERNATIONAL COMMITTEE FOR 2009

ALANDER, JARMO TAPANI (FIN)
ARAIL TAMIO (JPN)

ARES, ENRIQUE (SPA)

ARNDT, GUNTER (AUS)
ATTARD, MARIO M. (AUS)
BACHYNSKI, MORREL (CAN)
BALATE, JAROSLAV (CZE)
BALIC, JOZE (SLO)

BEER, RUDOLF JULIUS (AUT)
BELAJEV, GENNADY J. (BLR)
BILBERG, ARNE (DEN)
BLIEDTNER, JENS (DEU)
BOHEZ, ERIK L. I. (THA)
BOYADIEV, ILIA (BGR)
BREIDO, IOSIF (KAZ)

BRIGHT, GLEN (RSA)
BROWNE, J. (IRL)

CELAR, STIPE (HRV)

COELHO, REGINALDO T. (BRA)
Covic, DRAGAN (BIH)

CRUZ, FERNANDO M. M. (POR)
Cus, FRANCI (SLO)

CYKLIS, JERZY (POL)

DAR-EL, E. (ISR)

DE FiLipel, AL (ITA)
DEVAHASTIN, SAKAMON (THA)
DIKIC, MAHMUD (CAN)
DINCMEN, M. (TUR)

DiNIZ, ANSELMO EDUARDO (BRA)
DOHDA, KUNIAKI (JPN)

DONG, JIANHUA (CHN)
DORNFELD, DAVID (USA)
DOVE, RICK (USA)

DUDAS, ILLES (HUN)

ISBN 978-3-901509-70-4

i

EGOROV, SERGEY B. (RUS)
ENDTER, R. (DEU)

EVERSHEIM, W. (DEU)
FILARETOV, VLADIMIR F. (RUS)
GAWLIK, JOZEF (POL)
GIACAGLIA, G. E. (BRA)
GIBSON, L. (AUS)

GIROT, FRANK (FRA)
GOLDFARB, VENYAMIN Y. (RUS)
GRABENWEGER, JOHANN (BRA)
GUSEV, BORIS V. (RUS)
GYENGE, CSABA (ROM)

HAN, QING YAO (CHN)

HOCK,, SEO SWEE (SNG)

[BISHI, [SMET MALIQ (KWT)
ILTSCHEV, VELKO (BGR)
IRFAN, MOHAMMAD A. (PAK)
IToH, KiYOSHI (JAP)

IVAN, NICOLAE-VALENTIN(ROM)
Kars, H. 1. J. (NDL)
KATALINIC, BRANKO (AUT)
KIMURA, FUMIHIKO (JPN)
KINNANDER, ANDERS (SWE)
KNOSALA, RYCZARD (POL)
KocH, JAN (POL)
KONDRATENKO, YURL (UKR)
KopryLOV, YURIl M. (RUS)
KROLIKOWSKI, M_A. (POL)
KULENOVIC, MALIK (BIH)
KULJANIC, ELSO (ITA)
KUOSMANEN, PETRI (FIN)
KUSIAK, ANDREW (USA)
KYTTNER, REIN (EST)

LU CHANG, TAO (CHN)

PUBLISHER: DAAAM INTERNATIONAL VIENNA 2009

LE, CUNG (VTN)

LLORENTE, I. I. (ESP)
LOMBARDI, F. (ITA)

Low, KIN HUAT (MAL)

Lu, S. 8. (TWN)

LUONG, LEE HONG SON (AUS)
MAJSTOROVIC, VLADO (BIH)
MEGHDARI, ALI (IR1)
MEISSNER, KLAUS (DEU)
MERTINS, KAI (DEU)
MICHELINIL, R. C. (ITA)
MIKHAYLOV, YURI O. (RUS)
MORAVCIK, OLIVER (SVK)
MUNTEANU RADU (ROM)
NANASL, JOZEF (5VK)
NEUMANN, H. J. (DEU)
NICOLETTO, G. (ITA)
NOVAKOVIC, BRANKO (HRV)
0czos, KAZIMIERZ E. (POL)
OTTO, TAUNO (EST)
PANDEY, P. C. ( IND)

PARK. HONG-SEOK (KOR)
PEGDEN, DENIS (USA)
PEKLENIK, JANEZ (SLO)
PETERKA, JOZEF (SVK)
POLAINAR, ANDREJ (SLO)
PORTER, BRIAN (HKG)
PRYANICHNIKOV, VALENTIN (RUS)
PRITSCHOW, GUNTER (GER)
PRZYBYLSKI, W. (POL)
RADERMACHER, F. J. (DEU)
RADHAKRISHNAN, V. (IND)
RAMAYAH T. (MLA)
SCHMID, STEVEN (USA)

SUPPORTED BY

FESTO
IST PROCEEDINGS

SEGUI LLINARES, VICENTE JESUS (ESP)
SLADEK, JERZY (POL)
SOLOMENZEV, JURL M. (RUS)
STEFANESCU, DORU MICHAEL (USA)
TABUCANON, MARIO T, (THA)
TAKAKUWA, SOEMON (JAP)
TAKALA, J. (FIN)

TIKKA, H. (FIN)

TORIMS, TOMS (LVA)
TORRES-LEZA, F. (ESP)
TORVINEN, S. (FIN)

TSAL B. S. Y. (TWN)

UDILJAK, TOMA (HRV)

UEDA, KANJI (JAP)

UHLMANN, ECKART (DEU)
UYARR, EROL (TUR)

VAN BRUSSEL, HENDRIK (BEL)
VAN OUDHEUSDEN, DIRK L. (BEL)
VARGA, GYULA (HUN)

VAVRIN, PETR (CZE)

VELISEK, KAROL (SVK)
VENKATESH, V. C. (SGP)
VETTURI, DAVID (ITA)

VITECEK, ANTONIN (CZE)
VRANIES, BOZO (HRV)

WALDIR, P. Q. (BRA)

WERTHEIM, RAFI (ISR)

WESSELY, EMIL (SVK)
WESTKAMPER, ENGELBERT (DEU)
WIENDAHL, HANS-PETER (DEU)
WILLIAMS, D. J. (GBR)

WINSTON, PATRICK H. (USA)
ZALZALA, ALIM. S. (GBR)
ZLOTO, TADEUSZ (POL)

ISSN 1726-9679

L

71726 967

THE 20TH INTERNATIONAL DAAAM SYMPOSIUM / 38D EUROPEAN DAAAM INTERNATIONAL YOUNG RESEARCHERS  AND SCIENTISTS CONFERENCE




Annals of DAAAM for 2009 & Proceedings of the 20th International DAAAM Symposium, ISSN 1726-9679
ISBN 978-3-901509-70-4, Editor B. Katalinic, Published by DAAAM International, Vienna, Austria 2009

Make Harmony between Nature and Technology and your Mind will fly free as a Bird

DAAAM INTERNATIONAL PROGRAM COMMITTEE FOR 2009

ACKO, BOJAN / ADAM, [0AN / AFZULPURKAR, NITIN / AGIC, DARKO / AHUJA, HARISH / AKMADZIC, VLAHO / ALBERS, ALBERT
ALECU, AUREL / ALEKSEYEV, WLADIMIR A. / ALEXANDRESCU, AURORA / ALEXANDRU, CATALIN / ALEXANDRU, MARIAN
ALEXANDRU, PETRE / ALIC, CARMEN INGE / AMBERG, MICHAEL / ANCAU, MIRCEA / ANDREI, GABRIEL / ANDRLIK, VLADIMIR
ANGHEL, MIRELLA / ANISIC, ZORAN / ANTON, LIVIU / APOSTOL, VALENTIN / ARGESANU, VERONICA / ARGHIR, MARIANA
ATANASIU, VIRGIL / AURITE, TRAIAN / BACA, MIROSLAV / BACANU, GHEORGHE / BADESCU, LOREDANA ANNE - MARIE
BADIDA, MIROSLAV / BAGNARU, DAN GHEORGHE / BAJIC, DRAZEN / BALAN, EMILIA / BALASOIU, VICTOR / BALC, GAVRIL
BALC, NICOLAE / BALTES, LIANA SANDA / BANDICI, GHEORGHE / BANDICL LIVIA / BANICA, MIHAT / BANJANIN, MILORAD K.
BANYAIL AGOTA / BANYAI, TAMAS / BARAN, NICOLAE / BARANEK, IVAN / BARBU, DANIELA MARIANA / BARGLAZAN, MIRCEA
BARISIC, BRANIMIR / BARITZ, MIHAELA IOANA / BARREIRO, JOAQUIN / BATRINCA, GHIORGHE / BAYA, ALEXANDRU / BELGIU,
GEORGE / BELIO-LUCIC, RUZICA / BENDEA, GABRIEL VALENTIN / BENGA, GABRIEL CONSTANTIN / BENIC, DJURO / BENKO, IMRE
BIBU, MARIUS / BICLESANU, CORNELIA / BIRSAN, TULIAN GABRIEL / BizDOACA, NICU GEORGE / BLAJINA, QVIDIU AURELIAN
BLEY, HELMUT / BOBAL, VLADIMIR / BOIAN, IOAN / BOLANCA, ZDENKA / BoLcu, DUMITRU / BOLDEA, CosTIN RADU / BOLOGA,
OCTAVIAN / BONDREA, IOAN / BORDEA, NICOLAE / BORDEASU, ILARE / BOTEZATU, CORNELIA PAULINA / BOTEZATU, MIHAI
Bozek, PAVOL / BRABIE, GHEORGHE / BRANDASU, D. / BRENCI, LUMINITA MARIA / BREZOCNIK, MIRAN / BRIA, NICOLAE
BRISAN, CORNEL / BRNIC, JOSIP / BRUDARU, OcTAV / BUCHMAN, 10SIF / BUCUR, Jon L. / BUCUR, Liviu EDUARD / BUDIC, VAN
BUDIN, RAJKA / BUNJAKU, AVDYL / BUTALA, PETER / BUTNAR, LUCIAN / CABULEA, LUCIA / CALA, Ivo / CALEFARIU, GAVRILA
CALVET, JOAN VIVANCOS / CAMBAL, MiLos / CAMPBELL, R. IAN / CANANAU, SORIN / CANGEA, OTiLIA / CAR, ZLATAN
CARAUSU, CONSTANTIN / CARP CIOCARDIA, RADU MIRCEA / CARP-CIOCARDIA, DANIELA CRAITA | CarsTOU, DORIN L
CATANA, DORIN / CATRINA, GHEORGHE / CERBU, CAMELIA | CHAIDA, J. / CHAUS, ALEXANDER / CHIRCOR, LIDIA / CHIRITA,
BOGDAN ALEXANDRU / CHIRU, ANGHEL | CHITA, MONICA ANCA / Cuot, Hoo-GoN / CIBULKA, VILIAM / CIOBAN, HORIA
Croca, Lucian-IoNeL / CIOCA, MARIUS / CIOFOAIA, VASILE / CIONCA, MARINA CRISTINA / CIOTEA, VALENTIN / FLORIN
CISMARU, IVAN / CrupITU, IoN / COCIU, NICOLAE / COHODAR, MAIDA / COJOCARIU, ADRIAN / COJOCARU, DORIAN / COLEMAN,
J. J. /| CoLoiA, MIHALPASCU / CoMaN, DiaNa / COMAN, Liviu / COMANECI, RADU / COMANESCU, ADRIANA MARIA
COMANESCU, DINU MIHAI / CONSTANTIN, GEORGE / CONSTANTIN, GHITA / CONSTANTIN, NICOLAE / CONSTANTIN, STEFAN
CONSTANTINESCU, I0AN / COPILUSI, CRISTIAN PETRE / CORDUNEANU, CARMEN / COsIC, ILIA / COSIC, PEJO / Cosic, PREDRAG
COSMA, SMARANDA / COTET, CosTEL EMIL / COTETIU, ADRIANA | CoteTIU, RaDU / COTOROS, LAURA DIANA / COZMINCA,
IRINA / CRAINIC, NICOLAE / CRISTEA, LUCIANA / CROITORU, SORIN MIHAI / CUESTA, FELIX / CUPCEA, NICOLAE | CURKOVIC,
LIDUA / CURSEU, DANIELA / CURTU, IOAN / DAMIC, VIEKOSLAV / DANIELA, FIROIU / DANOIU, SUZANA / DANUBIANU, MIRELA
DASIC, PREDRAG / DAVIDESCU, ARJANA / DAVIS, STEVE / DEAC, CRISTIAN / DEACONESCU, ANDREA / DEACONESCU, TUDOR
DEHELEAN, D. / DEMIAN, GABRIELA / DEMIAN, MIHAI / DENKENA, BEREND / DEVAHASTIN, SAKAMON / DIACONESCU, DORIN-
VALENTIN / DIACONU, ILIE / DIACONU, NICOLAE / DIMA, BOGDAN / DIMA, DUMITRU / DIMA, MIHAELA ALINA / DINU, FLORINEL
DU, GABRIELA / DIVIAK, BLAZENKA / DOBRE, MARCEL / DOBRE, TANASE DOBREF, VASILE / DOBRESCU, CORINA / DOBRESCU,
TIBERIU / DOICIN, CRISTIAN-VASILE / DOLGA, LA / DOLGA, VALER / DOMINGO, ROSARIO / DONATH, LILIANA / DONATH,
LILIANA EvaA / DORIN, ALEXANDRU / DOROFTEL I0AN D. / DRAGALINA, ALEXANDRU / DRAGCEVIC, ZVONKO / DRAGHICI, ANCA
DRrAGHICI, GEORGE / DRAGNE, CRISTINA / DRAGNE, LUCIAN / DRAGOI, GEORGE / DRAGOI, GEORGE STELICA / DRAGOICEA,
MONICA / DRAGOMIRESCU, CRISTIAN GEORGE / DREUCEAN, MIRCEA / DRSTVENSEK, IGOR / DUDESCU, MIRCEA CRISTIAN
DUFLOU, JOOST / DUHOVNIK, Jozg / DUMA, VIRGIL-FLORIN / DUMITRESCU, CONSTANTIN DAN / DUMITRESCU, GEORGETA LUCIA
DUMITRIU, ADRIAN / DURAN, VASILE / DUSE, DAN MANIU / EFTIMIE, LuciaN/ EGOROVA, TATYANA / ENCIU, GEORGE / ENESCU,
NICOLAE / EPURE, MANUELA / ESSERT, MARIO / FAGARASAN, IOANA / FARCANE, NICOLETA / FAUR, NICOLAE / FELEA, ToAN
FILETIN, TOMISLAYV / FILIPOIU, IOAN DAN / FLESER, TRAIAN / FLOREA, ADINA MAGDA / FLOREA, TRAIAN / FOLEA, SILVIU
CORNELIU / FoLoNOV, 1. / FORRESTER, JiLL / FOTA, ADRIANA / FRATILA, MaRrcu / Fuit, NORIO / FUNAR, PETRU STEFAN
GALETTO, FAUSTO / GARIBALDO, F. / GAVRILA, GABRIELA / GEANTA, IRINA MIHAELA / GERSAK, JELKA / GHEORGHE,
GHEORGHE ION / GHEORGHE, LAZEA / GHEORGHIU, HORIA / GHEORGHIU, SILviU / GHIBAN, BRANDUSA / GHICULESCU, Liviu
DANIEL / GHIONEA, A. / GHIONEA, ADRIAN Lucian / GILLICH, GILBERT-RAINER / GILLICH, NICOLETA / GIURGIUMAN, HORIA T.
GLAVAN, FLORICA / GOJO, MIROSLAV / GOLABCZAK, ANDRZEJ / GONZALEZ, CRISTINA / GORDAN, MIRCEA / GREBENISAN,
GAVRIL / GRECU, EUGENIA / GRIGORAS, STEFAN / GRIGORIU, AURELIA / GRIZELJ, BRANKO / GRONALT, MANFRED / GRUNDLER,
DARKO / GRZESIK, WIT / GURAN, Mars / GURAU, LIDIA / GYENGE, CSABA / GYORODI, CORNELIA / HADAR, ANTON
HANGANU, LUCIAN CONSTANTIN / HANGANU, STELA CARMEN / HARANGUS, DANIELA / HARUN, SURYADIWANSA / HATIAR,
KaroL / HaToNo, Itsuo / Hazi, ANETA / HaZI, GHEORGHE / HERMAN, ALEXANDRU IOSIF / HESSE, R. / Hmicu, DANIELA
HLAVA, JAROSLAV / HLOCH, SERGEJ / HoDOLIC, JANKO / HOFACKER, WERNER / HOFREITER, MILAN / HOLKOVA, ANDREA
HONCZARENKO, JERZY / HORNAK, FRANTISEK / HRUBINA, KAMIL / TANCAU, HORATIU GHEORGHE / IANCU, ANICA / TANICI, SAVA
IBISHI, ISMET M. IBISHI / ICLANZAN, TUDOR / IGNATON, ELEMER / ILEANA, JOAN J ILIESCU, NICOLAE / ILIESCU, SERGIU STELIAN
ILIESCU, VICTOR / INAGUMA, TAKANAO / IoN, SiMA / IONESCU, ADRIANA MIHAELA / TONESCU, NICOLAE / IONESCU, VALERIU
MANUEL / IONITA, ION / IOVANAS, DANIELA MARIA / ISPAS, CONSTANTIN / IvAN, MARIA CORNELIA / TVAN, NICOLAE VALENTIN
IVETIC, DRAGAN V / IWATA, SHUICHI / 1ZVERCIANU, MONICA / JALIU, CODRUTA / JANACOVA, DAGMAR / JANECKI, DARIUSZ
JARVIS, CHRISTINE W. / JERBIC, BOJAN / JIGA, GABRIEL GHEORGHE / JURAGA, IVAN KARAULOVA, TATYANA / KATALINIC,
BRANKO / KAWALEC, ANDRZEJ / KHOMCHENKO, VASILY / KILIC, S. E. / KIRK, CHRIS. S. / KIss, IMRE / KLICEK, BOZIDAR
KLIMENKO, S. A. / KLJAJN, MILAN / KNEGO, NIKOLA / KOHLMAIER, MARTIN / KOLIBAL, ZDENEK / KOLOMAZNIK, KAREL
Konpo, I. / KosMmoL, JAN / KOSTAL, PETER / KOUKHTA, SERGEY / KovAC, KAROL / KRALIKOVA, RUZENA /| KRAMAR, VADYM

BRANKO KATALINIC: ACTIVITIES OF DAAAM INTERNATIONAL VIENNA 1990-2009




XVII

Ivan / Majetic, Dubravko / Majstorovic, Vlado / Malakov, Ivo / Math, Miljenko / Matysek, Miroslav / Meissner, Klaus
Mikac, Tonci / Milfelner, Matjaz / Mrsa, Zoran / Mursec, Bogomir / Nanasi, Jozef / Neumann, Petr / Nikolic, Gojko
Pahole, Ivo / Palcic, Iztok / Papstel, Jyri / Park, Hong Seok / Pavic, Ivan / Popescu, Diana / Rogale, Dubravko
Siemiatkowski, Mieczyslaw / Stopper, Markus / Sysala, Tomas / Szalay, Tibor / Visekruna, Vojo / Voloder, Avdo
Weiss, Zenobia / Zajac, Jerzy / Zuperl, Uros

2009 Candidates for 10+ DAAAM Symposiums Authors” Club
Following DAAAM authors are candidates and have a chance to join the 10+ Club in 2009
Anna, Vojtech / Bliedtner, Jens / Brezak, Danko / Bmic, Josip / Canadija, Marko / Dukovski, Vladimir / Filaretov,
Vladimir Fedorovich / Gecevska, Valentina / Ghionea, Adrian / Hrubina, Kamil / Kittl, Burkhard / Kubinger, Wilfried
Mandic, Lidija / Markos, Sandor / Pandilov, Zoran / Peterka, Jozef / Pokorny, Pavel / Poppeova, Viera / Rezic,
Snjezana / Safran, Mario / Seghedin, Neculai / Seminsky, Jaroslav / Stefanic, Nedeljko / Ueda, Kanji / Zorc, Davor

Members of 5+ DAAAM Symposiums Authors” Club
Abhary, Kazem / Abram Zver, Marta / Abrudan, Ioan / Adamek, Milan / Andrlik, Vladimir / Anisic, Zoran / Apostol,
Bogdan / Aracic, Stjepan / Arz, Gusztav / Aurite, Traian / Babic, Darko / Bachvarov, Angel / Badjgholi, Farsad / Bajic,
Drazen / Balc, Nicolae / Banyai, Tamas / Barisic, Branimir / Baumann, Christian / Begic, Derzija / Bekes, Jan
Belansky, Jan / Belohoubek, Pavel / Belous, Vitalie / Berce, Petru / Bibu, Marius / Bijelonja, Izet / Bleicher, Fritz
Bohez, Erik L J / Bolanca Mirkovic, Ivana / Bolanca, Stanislav / Bolanca, Zdenka / Bolcu, Dumitru / Brajlih, Tomaz
Bucur, Carmen Cristiana / Budic, Hrvoje / Buerger, Wolfgang / Bunjaku, Avdyl / Cala, Ivo / Car, Zlatan / Carija, Zoran
Carp Ciocardia, Daniela Craita / Carutasu, George / Carutasu, Nicoleta Luminita / Casalino, Giuseppe / Catrina,
Dumitru / Cekic, Ahmet / Celar, Stipe / Chramcov, Bronislav / Cieloszyk, Janusz / Ciglar, Damir / Ciucescu, Doru
Constantin, George / Cosic, Ilija / Costea, Aurel / Covic, Dragan / Cristea, Luciana / Crnekovic, Mladen / Croitoru,
Christian / Cselenyi, Jozsef / Cubonova, Nadezda / Curtu, Ioan / Dabacan, Mircea / De Filippis, L A C / Deacu, Liviu
Dimitrovski, Krste / Dolga, Lia / Dolga, Valer / Dolinay, Jan / Dostal, Petr / Dostalek, Petr / Dragoi, George / Dudas,
Tlles / Dumitras, Catalin Gabriel / Dumitriu, Adrian / Durakbasa, M Numan / Dvorak, Jiri / Dvorakova, Jana
Dzaferovic, Ejub / Eftimie, Lucian / Egorov, Sergey / Emert, Rudolf / Erdeljan, Aleksandar / Farcas, Cristian / Feld,
Mieczyslaw / Ficko, Mirko / First Rogale, Snjezana / Fratila, Domnita / Gatalo, Ratko / Gavlas, Josef / Gawlik, Jozef
Ghionea, Ionut / Grabenweger, Johannes / Grgona, Jadranko / Grman, Jan / Gronalt, Manfred / Gudac, Goran
Guenther, Ulrich / Guran, Marius / Gyani, Karoly / Hadar, Anton / Hajduk, Mikulas / Halbritter, Erno / Hernandez,
Oscar / Hesselbach, Juergen / Hlava, Jaroslav / Hlavenka, Bohumil / Hofreiter, Milan / Honczarenko, Jerzy / Hradocky,
Ladislav / Hrman, Miljenko / Hruska, Frantisek / Hruskova, Erika / Ivakovic, Cedomir / Ivancic, Ivan / Jablonski,
Wojciech / Jachn, Hendrik / Janecki, Darius / Jardzioch, Andrzej / Jurecic, Denis / Jurum Kipke, Jasna / Kachanak,
Anton / Kasac, Josip / Kerekes, Laszlo / Klapka, Jindrich / Knezevic, Petar / Knosala, Ryczard / Kolakovic, Marko
Kopac, Janez / Kovacevic, Drazen / Kremljak, Zvonko / Krys, Nikolai / Krzyzanowski, Jozef / Kurtovic, Mate / Lache,
Simona / Lalic, Bojan / Lange, Dirk / Lazea, Gheorghe / Lazibat, Tonci / Lee, Gyu Bong/ Lendak, Imre / Lerch, Zoran
Lipa, Zdenko / Ljubetic, Juraj / Lopez De Lacalle, Luis Norberto / Ludovico, Antonio Domenico / Luong, Lee H S
Macku, Lubomir / Maglic, Leon / Mahovic Poljacek, Sanja / Majdandzic, Niko / Majernik, Milan / Malopolski,
Waldemar / Marchelek, Krzysztof / Markic, Brano / Marusic, Vlatko / Matjasic Fris, Mateja / Matusova, Miriam
Matusu, Radek / Mehta, Narinder Kumar / Meszaros, Imre / Mihoci, Kristijan / Minciu, Constantin / Mohora, Cristina
Monostori, Laszlo / Morar, Liviu / Moraru, Sorin Aurel / Moskovenko, Igor B / Motika, Roman / Mrocheck, J / Mrvac,
Nikola / Muransky, Juraj / Nagy, Zoltan / Navratil, Pavel / Navratil, Zdenek / Nedelcu, Dumitru / Nekrassov, Grigori
Nemes, Toderita / Novoselovic, Daniel / Nowicki, Bogdan / Obsieger, Boris / Olaru, Adrian Dumitru / Olteanu, Ciprian
Olteanu, Felicia / Oluic, Cedomir / Opruta, Dan / Oravec, Ladislav / Osanna, Peter Herbert / Osmani, Hysni Otto,
Tauno / Pajor, Miroslaw / Pandza, Krsto / Parpala, Lidia Florentina / Parpala, Radu Constantin / Pasic, Mugdim
Patrascu, Gabriela / Pavletic, Dusko / Pavlic, Mile / Pechacek, Frantisek / Perinic, Mladen / Perutka, Karel / Peshkoun,
Sergei Vasilievich / Petkovic, Darko / Petrescu, Valentin / Petreus, Dorin / Pierzchala, Wieslaw / Pinteric, Andreja
Pintilie, Gheorghe / Pisla, Arian / Pitica, Dan / Pivonka, Petr / Poljak, Krunoslav / Pomenic, Loreta / Popa, Cicerone
Laurentiu / Popa, Marcel Sabin / Popescu, Sorin G / Powalka, Bartosz / Prodan, Dan / Prokop, Roman / Prostrednik,
Daniel / Pruteanu, Octavian Vasile / Przybylski, Wlodzimierz / Rachieru, Nicoleta / Rados, Jerko / Radu, Mihaela
Ravas, Rudolf / Repanovici, Angela / Rizescu, Sabin / Robotin, Radu / Rogic, Kristian / Ros, Olimpia / Rovan, Mario
Rubio, Eva M. / Rugescu, Dragos Radu Dan / Ryniewicz, Andrzej / Saks, Alo / Salihu, Avdi/ Samardzic, Ivan / Samek,
David / Sanchez, J A / Saric, Tomislav / Sebastian, Miguel Angel / Sebastijanovic, Slavko / Seda, Milos / Seucek, Ivan
Sihn, Wilfried / Simunic, Juraj / Sinay, Juraj / Sisek, Boris / Situm, Zeljko / Skenderi, Zenun / Skoczynski, Waclaw
Slota, Adam / Sluga, Alojzij / Sogorovic, Danijel / Sokansky, Karel / Solc, Frantisek / Somodji, Zeljko / Sopta, Luka
Sostar, Adolf / Srdjak, Miroslav / Staicu, Stefan / Stan, Gheorghe / Stoic, Antun / Strgar Kurecic, Maja / Stuja, Kemaijl
Sugar, Peter / Syrova, Livia / Sysel, Martin / Szabo, Otto / Szadkowski, Jan / Szelig, Karoly / Tabucanon, Mario T
Tache, Florin / Takakuwa, Soemon / Teich, Tobias / Tierean, Mircea / Tkalic, Mladen / Tomas, Andrija / Tudjarov,
Boris / Turkalj, Goran / Ujevic, Darko / Uricek, Juraj / Valter, Zdravko / Varga, Gyula / Vavrik, Ivan / Viducic, Ljiljana
Vincze, Markus / Virkus, Uwe / Vitecek, Antonin / Vitez, Ivan / Vrdoljak Raguz, Ivona / Vrljicak, Zlatko Vujasinovic,
Edita / Vujica Herzog, Natasa / Vukmirovic, Srdan / Wantuch, Edward / Weigl, Karl Heinz / Zamfira, Constantin Sorin
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