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Abstract (en)
Continuously or semi-continuously producing hot steel strip starting from a strand, which is guided into a pre-rolling mill through a strand guiding
device to form an intermediate strip, and is subsequently rolled in a finishing rolling mill to form an end strip, comprises casting the strand in a
casting die of a casting plant, where the strand is reduced to a strand thickness of 60-95 mm, preferably 70-85 mm at a liquid cross-sectional core
of the strand, in a liquid core reduction process using the adjoining strand guiding device. The strand exhibits a casting speed of 3.8-7 m/minute.
Continuously or semi-continuously producing hot steel strip starting from a strand, which is guided into a pre-rolling mill through a strand guiding
device to form an intermediate strip, and is subsequently rolled in a finishing rolling mill to form an end strip, comprises casting the strand in a
casting die of a casting plant, where the strand is reduced to a strand thickness of 60-95 mm, preferably 70-85 mm at a liquid cross-sectional core
of the strand, in a liquid core reduction process using the adjoining strand guiding device. The strand exhibits a strand support length measured
between the meniscus, which is the bath level of the casting die and an end of the strand guiding device facing the pre-rolling mill, of 12-16.5 m,
preferably 14.2-16.5 m, and a casting speed of 3.8-7 m/minute. An independent claim is also included for a plant for carrying out the above method,
comprising a casting die, a strand guiding device downstream to the casting die, exhibiting a series of lower guide elements and a series of upper
guide elements that are parallel to the lower guide elements or arranged in a convergent manner, where a receiving channel provided for receiving
the strand discharged from the casting die, is formed between the two guide elements series, which is tapered at least sectionally in the transport
direction of the strand, by forming guide elements that are opposite to each other at different distances and thus its the strand thickness is reducible,
and the receiving channel at its end referring the pre-rolling mill exhibits a receptive width corresponding to the strand thickness, of 60-95 mm,
preferably 70-85 mm, a pre-rolling mill downstream to the strand guiding device, an inductive heating device downstream to the pre-rolling mill, a
finishing rolling mill downstream to the inductive heating device, and a control device for adjusting the casting speed of the strand to 3.8-7 m/minute,
where a support strand length measured between the meniscus, which is the bath level of the casting die and the end of the receiving channel of the
strand guiding device facing the pre-rolling mill, is 12-16.5 m.

Abstract (de)
Verfahren und Anlage zur energieeffizienten Erzeugung von Stahlwarmband Ein erfindungsgemäßes Verfahren zur kontinuierlichen oder
semikontinuierlichen Herstellung von Stahlwarmband, welches ausgehend von einem durch eine Strangführungsvorrichtung (6) geführten Strang
(3) in einer vorzugsweise mindestens viergerüstigen Vorwalzstraße (4) gewalzt wird, umfasst folgende Verfahrensschritte: - Gießen eines Stranges
(3) in einer Kokille (2), wobei der Strang (3) im Liquid-Core-Reduction-Verfahren mittels der anschließenden Strangführungsvorrichtung auf
eine Strangdicke zwischen 60 und 95 mm, vorzugsweise auf eine Strangdicke zwischen 70 und 85 mm reduziert wird, - wobei eine zwischen
dem Meniskus (13), d.i. der Badspiegel der Kokille und einem der Vorwalzstraße (4) zugewandten Ende (14) der Strangführungsvorrichtung (6)
gemessene Strangstützlänge (L) zwischen 12 m und 16,5 m, bevorzugt zwischen 14,2 und 16,5 m ist, - und wobei eine Gießgeschwindigkeit
(v c ) in einem Bereich von 3,8 - 7 m/min liegt. Durch eine Kombination der erfindungsgemäßen Gießparameter wird gewährleistet, dass die
Sumpfspitze des Stranges unabhängig von jeweiligen materialgüteabhängigen Maximalgießgeschwindigkeiten immer bis nahe an das Ende (14) der
Strangführungsvorrichtung (6) heranreicht.

IPC 8 full level
B22D 11/041 (2006.01); B21B 1/46 (2006.01); B22D 11/043 (2006.01); B22D 11/12 (2006.01); B22D 11/124 (2006.01); B22D 11/128 (2006.01);
B22D 11/14 (2006.01); B22D 11/22 (2006.01)

CPC (source: EP KR US)
B21B 1/463 (2013.01 - EP US); B22D 11/041 (2013.01 - EP KR US); B22D 11/043 (2013.01 - EP KR US); B22D 11/12 (2013.01 - KR);
B22D 11/1206 (2013.01 - EP US); B22D 11/1246 (2013.01 - EP US); B22D 11/1282 (2013.01 - EP US); B22D 11/142 (2013.01 - EP US);
B22D 11/22 (2013.01 - KR); B22D 11/225 (2013.01 - EP US); B21B 45/004 (2013.01 - EP US)

Citation (applicant)
• EP 0415987 B1 19921216
• EP 1469954 B1 20060322 - SMS DEMAG AG [DE]
• DE 102007058709 A1 20090205 - SMS DEMAG AG [DE]
• WO 2007086088 A1 20070802 - ARVEDI GIOVANNI [IT]
• EP 0889762 B1 19991027 - MANNESMANN AG [DE]

Citation (search report)
• [Y] US 2008035301 A1 20080214 - ARVEDI GIOVANNI [IT]
• [Y] DE 10025080 A1 20010517 - SMS DEMAG AG [DE]
• [Y] DE 19639302 A1 19980326 - SCHLOEMANN SIEMAG AG [DE]
• [YD] EP 0889762 B1 19991027 - MANNESMANN AG [DE]
• [YD] DE 102007058709 A1 20090205 - SMS DEMAG AG [DE]
• [YD] WO 2007086088 A1 20070802 - ARVEDI GIOVANNI [IT]
• [YD] EP 0415897 B1 19940223 - ERICSSON TELEFON AB L M [SE]
• [YD] EP 1469954 B1 20060322 - SMS DEMAG AG [DE]
• [Y] HOHENBICHLER ET AL: "Arvedi ESP - technology and plant design", MILLENIUM STEEL 2010, 1 March 2010 (2010-03-01), London, pages

82 - 88, XP002624158, Retrieved from the Internet <URL:http://www.millennium-steel.com/articles/pdf/2010/pp82-88%20MS10.pdf> [retrieved on
20110222]

• [Y] SIEGL ET AL: "Arvedi ESP - First Thin Slab Endless Casting and Rolling Results", 23 June 2009 (2009-06-23), XP002624159, Retrieved
from the Internet <URL:http://www.industry.siemens.com/industrysolutions/metals-mining/en/arvedi-esp/news_information/Documents/
Presentation_at_ERC_London.pdf> [retrieved on 20110222]

https://worldwide.espacenet.com/patent/search?q=pn%3DEP2441540A1?&section=Biblio&called_by=GPI
https://register.epo.org/application?number=EP10187232&lng=en&tab=main
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=B22D0011041000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=B21B0001460000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=B22D0011043000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=B22D0011120000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=B22D0011124000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=B22D0011128000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=B22D0011140000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=B22D0011220000&priorityorder=yes&refresh=page&version=20060101
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=B21B1/463
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=B22D11/041
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=B22D11/043
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=B22D11/12
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=B22D11/1206
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=B22D11/1246
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=B22D11/1282
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=B22D11/142
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=B22D11/22
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=B22D11/225
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=B21B45/004


• [Y] SHORE ET AL: "Casting technology and machine design solutions for ESP plants", 16 September 2008 (2008-09-16), XP002624182,
Retrieved from the Internet <URL:http://www.industry.siemens.com/industrysolutions/metals-mining/en/arvedi-esp/news_information/Documents/
Casting_technology_and_machine_design_solutions_for_ESP_plants.pdf> [retrieved on 20110222]

• [Y] ARVEDI G ET AL: "Arvedi ESP first thin slab endless casting and rolling results", IRONMAKING AND STEELMAKING, vol. 37, no. 4, 1 May 2010
(2010-05-01), pages 271 - 275, XP002624183, ISSN: 1743-2812

• [Y] ARVEDI G ET AL: "Achievements of ISP steelmaking technology", IRONMAKING AND STEELMAKING, vol. 37, no. 4, 1 May 2010 (2010-05-01),
pages 251 - 256, XP002624184, ISSN: 1743-2812

Cited by
EP3628415A1; CN105492132A; EP3338914A1; IT201700067508A1; EA034010B1; EP4122612A1; WO2015014865A1; WO2018229808A1;
US10758972B2; US11130172B2; WO2018115324A1; WO2023001985A1; EP3027330B1

Designated contracting state (EPC)
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO PL PT RO RS SE SI SK SM TR

Designated extension state (EPC)
BA ME

DOCDB simple family (publication)
EP 2441540 A1 20120418; BR 112013008766 A2 20190924; CN 103228377 A 20130731; CN 103228377 B 20150603;
EP 2627464 A1 20130821; EP 2627464 B1 20160323; KR 101809108 B1 20180118; KR 20130109157 A 20131007;
RU 2013121553 A 20141120; RU 2579723 C2 20160410; US 2013192790 A1 20130801; US 9296027 B2 20160329;
WO 2012049135 A1 20120419

DOCDB simple family (application)
EP 10187232 A 20101012; BR 112013008766 A 20111011; CN 201180049441 A 20111011; EP 11771071 A 20111011;
EP 2011067670 W 20111011; KR 20137012335 A 20111011; RU 2013121553 A 20111011; US 201113877876 A 20111011


