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Abstract (en)
Flat steel product exhibiting a tensile strength of at least 1200 MPa, comprises steel comprising carbon, silicon, manganese, aluminum, phosphorus,
sulfur, nitrogen, optionally chromium, molybdenum, vanadium, titanium, niobium, boron or calcium, iron and unavoidable impurities. The flat steel
product exhibits a structure comprising (in surface %) ferrite (less than 5), bainite (less than 10), untempered martensite (5-70), residual austenite
(5-30), and tempered martensite (25-80), where at least 99% of iron carbide present in the tempered martensite exhibits a size of less than 500
nm. Flat steel product exhibiting a tensile strength of at least 1200 MPa, comprises steel comprising (in wt.%) carbon (0.1-0.5), silicon (0.1-2.5),
manganese (1-3.5), aluminum (up to 2.5), phosphorus (up to 0.020), sulfur (up to 0.003), nitrogen (up to 0.02), optionally chromium (0.1-0.5),
molybdenum (0.1-0.3), vanadium (0.01-0.1), titanium (0.001-0.15), niobium (0.02-0.05), boron (0.0005-0.005) or calcium (up to 0.01), iron and
unavoidable impurities. The sum of the contents of vanadium, titanium and niobium is = 0.2 wt.%. The flat steel product exhibits a structure
comprising (in surface %) ferrite (less than 5), bainite (less than 10), untempered martensite (5-70), residual austenite (5-30), and tempered
martensite (25-80), where at least 99% of iron carbide present in the tempered martensite exhibits a size of less than 500 nm. An independent claim
is also included for producing the flat steel product exhibiting high tensile strength, comprising providing an uncoated flat steel product made of the
above steel, heating the flat steel product to an austenitizing temperature (T(HZ)), which is greater than (A(c3)) temperature (temperature at which
transformation of ferrite into austenite is completed upon heating a steel) of the steel of the flat steel product, preferably to not > 960[deg] C at a
heating rate (theta (H1), theta (H2)) of at least 3[deg] C/second, holding the flat steel product at the austenitizing temperature for an austenitizing
period (t(HZ)) of 20-180 seconds, cooling the flat steel product to a cooling stop temperature (T(Q)), which is greater than the martensite stop
temperature (T(Mf)) and less than the martensite start temperature (T(Ms) at a cooling rate (theta Q), which is less than or equal to theta (Q)(min)
(where theta (Q)(min) is equal to -314.35 [deg] C/s + (268.74%C (carbon content of the steel) + 56.27%Si (silicon content of the steel) + 58.50%
Al (aluminum content of the steel) + 43.40% Mn (manganese content of the steel) + 195.02% Mo (molybdenum content of the steel) + 166.60%
Ti (titanium content of the steel) + 199.19% Nb (niobium content of the steel)) [deg] C/(wt.%x s)), holding the flat steel product at the cooling stop
temperature (T(Q)) for a holding period (t(Q)) of 10-60 seconds, heating the flat steel product after cooling to the cooling stop temperature (T(Q)), to
a partitioning temperature (T(p)), preferably 400-500[deg] C at a heating rate (theta (P1) of 2-80[deg] C/second, optionally and isothermally holding
the flat steel product at the partitioning temperature (T(P)) for a holding period (t(Pi)) of up to 500 seconds, and cooling the flat steel product after
heating to the partitioning temperature (T(P)), at a cooling rate (theta (P2)) of -3 to -25[deg] C/second.

Abstract (de)
Die Erfindung betrifft ein Stahlflachprodukt, das eine Zugfestigkeit R m von mindestens 1200 MPa besitzt und aus einem Stahl besteht, der neben
Fe und unvermeidbaren Verunreinigungen (in Gew.-%) C: 0,10 - 0,50 %, Si: 0,1 - 2,5 %, Mn: 1,0 - 3,5 %, Al: bis zu 2,5 %, P: bis zu 0,020 %, S: bis
zu 0,003 %, N: bis zu 0,02 %, sowie optional eines oder mehrere der Elemente "Cr, Mo, V, Ti, Nb, B und Ca" in folgenden Gehalten: Cr: 0,1 - 0,5 %,
Mo: 0,1 - 0,3 %, V: 0,01 - 0,1 %, Ti: 0,001 - 0,15 %, Nb: 0,02 - 0,05 %, wobei für die Summe £(V,Ti,Nb) der Gehalte an V, Ti und Nb gilt £(V,Ti,Nb)
�¤ 0,2 %, B: 0,0005 - 0,005 %, Ca: bis zu 0,01 % enthält, und ein Gefüge mit (in Flächen-%) weniger als 5 % Ferrit, weniger als 10 % Bainit, 5 - 70
% unangelassenem Martensit, 5 - 30 % Restaustenit und 25 - 80 % angelassenem Martensit aufweist, wobei mindestens 99 % der im angelassenen
Martensit enthaltenen Eisenkarbide eine Größe von weniger als 500 nm aufweisen. Aufgrund seines minimierten Anteils an überangelassenen
Martensit weist das Stahlflachprodukt eine optimierte Verformbarkeit auf. Das erfindungsgemäße Verfahren sieht dabei eine Wärmebehandlung vor,
mit der das für diese Eigenschaft optimale Gefüge gezielt erzeugt werden kann.
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