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Microstructure and Texture of Yttrium Bearing 3% Si Oriented
Silicon Steel Fabricated by Thin Strip Casting Rolling Process
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( School of Material Science and Engineering, Hebei University of Science and Technology,
Hebei Key Laboratory of Material Near-net Forming Technology, Shijiazhuang 050018 )

Abstract; The 3% Si oriented silicon steel containing yttrium is prepared by 50 kg vacuum induction furnace with conven-
tional production process and thin strip casting rolling process, respectively. The casting temperature of thin strip is
1 530 °C with rolling rate 0.3 m/s to 2. 5 mm cast strip thickness. The conventional process silicon steel 80 mm cast billet
heating temperature is 1 150 °C, hot rolled thickness to 2.4 mm with end rolling temperature 935 “C. The composition,
morphology, quantity, size and distribution of inclusions in steel are studied by scanning-type electron microscope ( SEM)
and electro-probe microanalyser (EPMA). The microstructure and texture of silicon steel strip, hot rolled plate, 0.3 mm
cold rolled sheet and 870 °C 7 min and 1 100 °C 10 min recrystallzing annealed sheet are analyzed by optical microscope
(OM) and electron back-scattering diffraction ( EBSD). The experimental results show that, compared with the conven-
tional process, the grains of the thin strip cast rolled silicon steel after the first recrystallization are finer and the strength of
~ texture is 17; but the grain size is nonuniform after secondary reerystallization heat treatment, the average grain size is
61 pwm, and the partial grain size of Goss orientation bigger than 1 mm. The reason is that the amount of fine yttrium inclu-
sions is too large and the distribution is uneven, and the grain growth in the area where the inclusions gather is obviously in-
hibited. After secondary recrystallization heat treatment process, the grain size of the silicon steel of yttrium bearing pro-
duced by conventional process is uniformly and the average grain size is 102 pm, but the Goss texture is not formed.
Material Index . Strip Casting; 3% Si Oriented Silicon Steel; Texture; Inclusions; Ytirium Microalloying
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Table 1 Technical parameters of thin strip casting and rolling mill

WG 4%/ mm HLARTEE/ mm BE LR B2/ mm FELEE/ (m-s7!) BHEE(C -7 LS /kN

1.5 ~3(a] i) 110/180 P 500 0.3~0.5 ~1 000 0~10
F2 XA 3.0% SiHLERD/ %
Table 2 Chemical composition of experimental 3. 0% Si steel/ %
A C Si S P Y 0 N

B A 0.06 3.00 <0.0050 <0.015 0. 060 <0.0030 <0.0050
S LR 0.03 2.96 0.0025 0.011 0.075 0.0022 0.0032
R ek 0.04 3.10 0.0011 0.010 0.058 0.0020 0.004 3
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Fig.1 Schematic diagram of heat treatment process of 3. 0% Si
steel
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Fig.2 Microstructure of thin strip casting rolling plate (a) and routine process hot rolled plate (b) of 3.0% Si steel
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Fig.3 Diagram of IPF ( Imagert Processing Facility) and ODF ( Orientation Distribution Functions) of thin strip casting rolling plate

and hot rolled plate of 3.0% Si steel: (a) IPF of thin strip casting rolling; (b) IPF of routine process; (¢ thin strip casting rolling

plate ODF (0°); (d) thin strip casting rolling plate ODF (45°);

hot rolled plate ODF (45°)

(e) routine process hot rolled plate ODF(0°) ; (f) routine process
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Fig.4 Orientation linear density diagram of «, v, A\ and m texture of of 3. 0% Si steel continuous casting rolling plate ( BD) and rou-
tine process hot rolled plate( CG) : (a) o orientation; (b) v orientation; (c) X orientation; (d) m orientation
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Fig.5 Microstructure of cold rolling plate of 3. 0% Si steel.
(a) thin strip casting rolling process; (b) routine process
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Fig.6 Diagram of IPF and ODF of cold rolled thin strip of 3.0% Si steel: (a) IPF of thin strip casting rolling; (b) IPF of routine

process; (c) ODF of thin strip casting rolling plate (0°); (d) ODF of thin strip casting rolling plate (45°); (e) ODF of routine

process (0°); (f) ODF of routine process (45°)
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Fig.9 Diagram of IPF and ODF of primary recrystallization plate of 3.0% Si steel cold rolled thin strip; (a) IPF of thin strip casting

rolling; (b) IPF of routine process; (c) ODF of thin strip casting rolling plate (0°); (d) ODF of thin strip casting rolling plate

(45°); (e) ODF of routine process (0°); (f) ODF of routine process (45°)
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Fig. 11 Diagram of microstructure of 3% Si steel secondary recrystallization thin strip; (a) thin strip casting rolling process; (b)

routine process
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rolling; (¢) (d) and (f) routine process
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Fig. 15 Composition distribution of inclusions in 3% Si steel secondary recrystallization thin strip: (a) (b) (¢) and (d) thin strip
casting rolling; (e) (f) (g) and (h) routine process
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