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Abstract (en)
[origin: DE4311151C1] Grain-orientated electro-steel sheeting of finished thickness 0.1-0.5 mm is mfd. by a process in which iron slabs contg. more
than 0.005%, pref. 0.02-0.10%, C, 2.5-5% Si and 0.04-0.15% Mn undergo pre-heating followed by hot-rolling to final dimensions, annealing, rapid
cooling followed by cold-rolling, recrystallisation annealing in a damp atmos. contg. H2 and N2 plus simultaneous decarbonisation, application of a
separatory cpd. contg. primarily MgO to both sides of the sheet, high-temp. annealing, and, finally, annealing with an insulating coating, the novelty
of the process being that: (a) the slabs also contain 0.010-0.50% S, 0.010-0.035% Al, 0.0045-0.0120% N, 0.020-0.300% Cu, balance Fe plus
impurities; (b) the slabs are preheated to a temp. less than solubility temp., T1, for manganese sulphide derived from the respective Si content, but
greater than the solubility temp., T2, for copper sulphide derived from the respective Si content; (c) preheated slabs are rolled to an intermediate
thickness, and then at min. 960 deg. C., then finally 880-1000 deg. C., to a final thickness of 1.5-7 mm, with simultaneous elimination of min. 60%
of sheet N content as coarse A1N particles; and (d) hot-rolled sheets are annealed for 100-600 seconds at 880-1150 deg. C., then cooled at a rate
of 15 K/second, with simultaneous elimination of the max. possible amt. of sheet N content as coarse and fine A1N particles and of fine copper
sulphide particles.Slab compsn. os 3.0-3.3% Si, O.040-0.070% C, 0.050-0.150% pref. 0.070-0.100% Mn, 0.020-0.035% pref. 0.020-0.025% S,
0.015-0.025% Al, 0.0070-0.0090% N, 0.020-0.200% Cu, balance Fe plus impurities, with (Mn content x Cu content)/S content = 0.1 to 0.4.Hot-
rolling is performed at more than 1000 deg. C., final rolling temp. being 900-980 deg. C. Annealing occurs at 950-1100 deg. C., and annealed sheets
are cooled at a rate of more than 25 K/second to less than 700 deg. C.Cold-rolling to an intermediate thickness is followed by a second cold-rolling
which reduces sheet thickness by min. 65%, pref. 75%, or to the final thickness. The first cold-rolling is preceded by annealing at 800-1000 deg. C.
The sheets are maintained at 100-300 deg. C. for at least one pass of the final cold-rolling.
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