UNIVERSITY OF ZILINA

Faculty of Civil Engineering
Department of Structures and Bridges

STEEL STRUCTURES
AND BRIDGES 2012

23" Czech and Slovak International Conference

EXTENDED ABSTRACTS

September 26 — 28, 2012, Hotel Permon, Podbanské, Slovakia

ORGANIZED BY
Department of Structures and Bridges
University of Zilina, Faculty of Civil Engineering
IN COOPERATION WITH

Slovak Association of Steel Construction
Czech Constructional Steelwork Association

D ——— e



~ Title:
cation type:
iblished by:
2N number: Fi

Edition:
Size:
Print type:
ISBN:

g)t:eer: dSet(rjuctures and Bridges 2012
= Univeréslit:;t;?cztﬁ‘ from the international conference
- Ina — Miroslay Gibala, KNM, 2012

160 pcs.

116 pages

Offset
978-80-89619-00-9

University of Zilina
Faculty of Civil Engineering
Department of Structures and Bridges

EXTENDED ABSTRACTS

STEEL STRUCTURES AND BRIDGES 2012

23" Czech and Slovak International Conference

ORGANIZED BY
_l_xskm Department of Structures and Bridges )
Faculty of Civil Engineering, University of Zilina

IN COOPERATION WITH

Slovak Association of Steel Construction
and

/éﬂ’. m"\\ . 3
@ Czech Constructional Steelwork Association

Proceedings of the Conference full papers have been published by Elsevier as
the special issue of the e-Journal Procedia Engineering, vol. 40/2012,
available online at www.sciencedirect.com

The conference is also listed in the Ernst&Sohn list of events

September 26-28 2012, Hotel Permon, Podbanské, Slovakia



Editors

Editor assistants

Reviewers

Jan Bujnak
Josef Vican

Richard Hlinka
Jaroslav Odrobinak

Ivan Balaz

Jan Bujnak

Jozef Gocal
Marcela Karmazinova
Stanislav Kmet
Vincent Kvocak
Antonin Lokaj
Ruzica Nikoli¢
Jaroslav Odrobindk
Josef Vican
FrantiSek Wald

Scientific committee

Ivan Balaz
Abdelhamid Bouchair
Fernando Branco

Jan Brodniansky

Jan Bujnak

Laszl6 Dunai
Kazimierz Furtak
Richard Greiner
Aarne Jutila

Marcela Karmazinova
Mykhaylo I. Kazakevitch
Stanislav Kmet

Ulrike Kuhlmann
Vincent Kvocak
Antonin Lokaj
Jindfich Melcher
Ruzica Nikoli¢

Ainars Paeglitis
Wojciech Radomski
Tomas Rotter

Valeriy Schmidt

Jifi Studnicka

Josef Vican

FrantiSsek Wald

ZU Zilina, Slovakia
ZU Zilina, Slovakia

ZU Zilina, Slovakia
ZU Zilina, Slovakia

STU Bratislava, Slovakia
ZU Zilina, Slovakia

ZU Zilina, Slovakia

VUT Brno, Czech rep.

TU Kosice, Slovakia

TU Kosice, Slovakia
VSB-TU Ostrava, Czech rep.
FME Kragujevac, Serbia
ZU Zilina, Slovakia

ZU Zilina, Slovakia

CVUT Prague, Czech rep.

STU Bratislava, Slovakia

UBP Clermont-Ferrand, France
IST Lisboa, Portugal

STU Bratislava, Slovakia

ZU Zilina, Slovakia

BME Budapest, Hungary

PK Krakow, Poland

TU Graz, Austria
TKK/Extraplan Helsinki, Finland
VUT Brno, Czech rep.

DIIT Dnipropetrovsk, Ukraine
TU Kosice, Slovakia

US Stuttgart, Germany

TU KosSice, Slovakia

VSB-TU Ostrava, Czech rep.
VUT Brno, Czech rep.

FME Kragujevac, Serbia

RTU Riga, Latvia

PW Warszawa, Poland

CVUT Prague, Czech rep.
AMOST Moscow, Russia
CVUT Prague, Czech rep.

ZU Zilina, Slovakia

CVUT Prague, Czech rep.



Estimates of weldability and selection of the optimal procedure and
technology for welding of high strength steels
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High strength steels belong into a group of high quality steels, with exceptional mechanical
properties, especially in regards to tensile strength. At the same time, as their deficiency is
emphasized the limifed and difficult weldability. In other words, some of those steels are weldable
only with application of special measures related to controlled heat input. In that way, the favorable
mechanical properties can be kept within the heat affected zone, with condition tﬁat the optimal
welding technology is selected. Existing, very scarce and often unclear and insufficient
recommendations for selection of the optimal welding technology are one of the causes of large
number of flaws in welded joints. Mentioned 1problems, as well as others, can be successfully solved
by proper selection of the procedure, filler metal and technology of welding, verified by

experiments conducted in laboratory or in real operating conditions. Those experiments can not be
performed in arbitrary conditions.

The test weldings were done with varying the energetic parameters within the recommended limits.
Besides the visual control of the test joints, additional investigations were done by destruction of
those realized welds. In that way we came up with the optimal welding regime. The geometry of
welds was evaluated on performed test joints, because it is, besides the welding depth, hardness and
microstructure of the welds individual zones, the basic criterion for the process control to grant
approval to this manufacturing operation.

Several tents of test weldings were performed with the selected combination of the filler materials
and adopted welding parameters, both on characteristic corner and butt joints. The macrographic
and micrographic investigations were then performed on those samples.

After the detailed analysis of the most important properties of the base metal and estimates of its
weldability, selection of the optimal combination of the filler materials, methods and technologies
of welding, as well as conducted voluminous model and other standard tests, we established the
optimal technology of welding, which was then applied at very responsible welded structure. This
structure was realized with the proposed technology and when subjected to rigorous tests it proved
itself as very reliable.

Due to all that was said, we must emphasize that, in order to achieve adequate properties of the
welded joints, close to properties of the base metal, one must obey recommendations prescribed by
the steel manufacturers, as well as knowledge reported by other researchers in the field. Since the
literature in this area does not contain an abundance of papers, we consider that our work is an
attempt to establish the necessary procedure for welding of the very responsible structures. For the
more complete estimate of the welded joints' reliability, additional investigations need to be
conducted, especially from the aspect of the welded structures integrity, based on methods and
criteria of fracture mechanics.

Thus, partially due to results reported in this paper, technologists will obtain the possibility to
predict in advance, in a very short time period, the mechanical and metallurgical properties of joints
of this class of high strength steels. This will be possible without conducting the large number of
practical tests or relying on personal experience of a designer.



