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Effect of Annealing Temperature and Recrystallized Grain
Rate on Properties of 0. 50 mm Cold-Rolled Sheet of 0. 58Si
Non-Oriented Silicon Steel

Lin Yuan' and Zhang Wenkang’
(1 Technical Center; 2 Cold Rolling Silicon Works, Shanxi Taigang Stainless Steel Co Ltd, Taiyuan 030003 )

Abstract The 0.5 mm cold-rolled sheet of non-oriented silicon steel (/% ; 0. 003C, 0. 58Si, 0.20Mn, 0.010P,
0. 0028, 0.25Al, 0.003 ON) is cold-rolled by 2. 6 mm hot-rolled plate. The effect of recrystallized grain rate in sheet an-
nealed at 390 ~820 °C on magnetic performance, tensile strength and hardness of the steel has been studied. Results show
that before crystallization of steel (annealed at 390 ~480 C ), the effect of annealing temperature on tensile strength and
hardness of steel is minor; as recrystallized grain rate is =70% (annealed at 560 ~820 °C ), decreasing annealing temper-
ature is available to effectively increase tensile strength of steel while deterioration of steel's magnetic performance is no-ob-
vious, but has no-effect on hardness of steel; as recrystallized grain rate is less than 70% ( annealed at >480 ~ < 560
C), with decreasing annealing temperature the steel’s magnetic performance deteriorates sharply, but the tensile strength
and hardness of steel increase obviously; as the steel anneals temperature at 560 “C with recrystallized grain rate 70% , the
comprehensive properties of non-oriented silicon steel are best i. e. tensile strength R 470 MPa, HV1 hardness value 140,
iron loss P, 5,5, 7.5 W/kg and magnetic pole intensity J,, 1.70 T.

Material Index 0. 58Si Non-Oriented Silicon Steel, 0. 50 mm Cold-Rolled Sheet, Annealing Temperature, Recrys-
tallized Grain Rate, Magnetic Performance, Tensile Strength, Hardness
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Table 1 Annealing temperature of tested cold-rolled sheet
of non-oriented silicon steel

Rl BKRE/C HHHS  BARE/TC

1* 390 10* 600
2* 420 1n* 620
3* 450 12# 650
4* 480 13* 680
5* 500 14* 720
6* 520 15* 750
7* 540 16* 780
8* 560 17¢ 820
9* 580

d),9%,580 C(e),11*,620 C(f),13",680 C (g),14*,720 C

Fig. 1 Morphology of structure of non-oriented silicon steel cold-rolled sheet annealed at 390 °C, Nol (a), 450 €, No3 (b), 500 C,
NoS (c¢), 540 °C, No7 (d), 580 °C, No9 (e}, 620 °C, Noll (f), 680 °C, Nol3 (g), 720 °C, Nol4 (h) and 820 C, Nol7 (i)
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Fig.2 Effect of annealing temperature on recrystallized grain rate (a) and grain size (b)
in cold-rolled sheet of non-oriented silicon steel
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Fig.3 Effect of annealing temperature and recrystallized grain rate on tensile strength (a) and hardness (b) of cold-rolled sheet of

non-oriented silicon steel
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Fig.4 Effect of annealing temperature and recrystallized grain rate on magnetic pole intensity Js,(a) and iron loss P, 5,5,(b) of cold-

rolled sheet of non-oriented silicon steel
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