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Effect of Rare Earth Element on Structure and Magnetic Performance
of Cold Rolled Non-Oriented Electrical Steel Products

Guang Hongbing, Zhang Wenkang, Xin Xiancheng and Hu Zhiqiang
( Technical Center, Taiyuan Iron and Steel Co Ltd, Taiyuan 030003 )

Abstract Rare earth element (RE) wire is fed to electric steel liquid (/% ; =<0.005C, 2.0 ~2.6Si, 0.20 ~
0. 30Mn, 0. 008P, 0. 001 ~0.009S, 0. 15 ~0.40Al, <0.0010[0]) in mold by auto feeding wire machine through a side
tube at 220 mm x 1 280 mm curved caster. Effect of rare earth element content (0 ~0.45% RE) on structure and texture,
morphology and distribution of inclusions, and magnetic performance of 0. 5 mm annealed cold rolled non-oriented electrical
steel products is systematically studied by optical and electric microscope. Results show that 0. 008% ~0.020% rare ele-
ments in steel, it is available to effectively control the harmful effect of fine inclusions in steel, promote increasing of grain
size of annealed products, to intensify favorable texture ingredient and obviously improve magnetic performance of cold
rolled non-oriented electrical steel products.
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Table 1 Main chemical composition of test non-oriented e-
lectrical steel /%

C Si Mn P S Al

< 2.0~ 0.20 ~ 0.001 ~ 0.15 ~
0. 005 2.6 0.30 0.008 0.009 0.40

FlE/K O E N
-, 18
220 mm x 1226
mm & K EF
TESK, R
7w
FIT7R o

KRG
+ 4% J& #2 RECe-
45, H & 2.5
mm, TR HE N
YB/T010-1992
(REWLER gy
22, #8 ) ; RECe-
45 W1k 2 o
(GB/T4153-1993) N 2 i,

BEREPRR Y W 1, EHL 4 FFASE M 10
AR EREFR AR AKX #EH LR
sy

B EFENRAR 2R ER

Schematics of Rare earth metal
wire feeding during continuous casting
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Table 2 Chemical composition of RE metal wire /%
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Table 3 RE content in test steel and magnetic performance
of annealed products

W WtEE/ % Plvs/so/(w'kgil) B o0/ T
o* 0 3.56 1.670
1* 0.006 ~0.010 3.41 1.682
2* 0.013 ~0.020 3.24 1.678
3* ~0.035 ~0.045 3.45 1.658
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Fig. 2 Effect of RE content (% ) in steel on distribution of size
of inclusion in products
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Fig.3 (a) Stringer MnS inclusion with AIN nucleus in annealed products of 0# steel ( non-added
RE); (b) Deformed large RE,S;-AIN compound inclusion in annealed products of Nol, No2 and

No3 RE steel (0.006% ~0.045% RE)
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Fig.4 Effect of RE content on recrystallized structure: grain size- (a) 67 pm, 0* steel- (non-added RE) ; (b) 87 pwm, Nol steel (0. 006% ~
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Fig.5 Orientation distribution function”s ¢, =45° sections of annealed recrystallized texture in (a) 0" steel ( non-addedRE); (b)
Nol steel (0.006% ~0.010% RE); (c) No2 steel (0.013% ~0.020% RE) ; and (d) No3 steel (0.035% ~0.045% RE)
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