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Effect of Normalizing and Annealing on Magnetic Properties of Non-
oriented Electrical Steel Produced by Simulated CSP Process

Sun Ying'?, Li Jun®, Zhao Yu®, Yu Xiaojun® and Lian Fazeng'
(1 School of Materials and Metallurgy, Northeastern University, Shenyang 110004 ;
2 Functional Materials Branch, Antai Advanced Technology and Materials Co Ltd, Beijing 100081 )

Abstract Two non-oriented electrical steels 0. 005C-0. 425i and 0. 002C-0. 98Si were produced by the simulated CSP
( compact strip production process) : 30 kg vacuum induction furnace - 50 mm cast slab - 2. 0 ~2.3 mm hot rolled plate -
0.5 mm cold rolled sheet process. Results showed that after normalizing at 900 °C for Smin, the iron lose P, s, of two e-
lectrical steels reduced respectively from original 7. 01 W/kg and 7.34 W/kg to 6.49 W/kg and 5.96 W/kg, and after
820 ~910 °C annealing, with increasing annealing temperature the iron lose of cold rolled sheet decreased to 5. 15 W/kg.
Material Index Non-oriented Electrical Steel, Normalizing, Annealing, Magnetic Properties

&G4 T2, RAEREEFEL
(CSP) LA~ LB T T Refst, e 4
PEREFHARRKKEEY RE THEFL
CHEZERH. ALRRA CP TEZHTIRE
B A 7= I e e T8N, e SIS T8 A iR kT
R REERERI I
1 ZBHMIEZE

K 30 kg A BAP TR . B RRS
R, PUKEERE, RN HERE U KE
HHR S CSP TZAF . HEEWTE J7:50 mm x 100
mm; F R IR #GE , 41 100 C 30 min fI#VE
AL ARELEEE N 820 ~880 C,EFE X 2.0 ~2.3
mm, NFTN LR, BRI AR 900 CTH
P 5 min FFTEAE, BHSFNERR, B
HARSEREZEHTAEL, X2 0.5 mm EF,
RESBPERGRE RILFEELALEN

#*1 RBWRUEHD/ %

Table 1 Chemical compositions of test steels /%

fiaR= C S Si Mn P Al
1 0.005  0.005 0.42 0.34  0.069 =0.005
2 0.002  0.004 0.98 0.3  0.008 <0.005
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Fig. 1 Structure morphology of plate of 0. 5% (Si + Al) steel (a,b) and 1. 0% (Si + Al) steel (c,d) : (a) (c)- normalizing; (b) (d)-

un-normalizing
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Table 2 Effect of normalizing on average grain size and
magnetic properties of non- oriented electrical steels

; P ERR S/ Py sss0” Bs o/

SR um (W kg™) T
0.5% (Si + Al) #4L, 44,70 6.49 1.77
0.5% (Si + Al) K # 1k 33.50 7.01 1.76
1.0% (Si + Al) ¥4k 12.60 5.96 1.76
1.0% (Si + Al) KE4b 10. 80 7.34 1.73
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Fig.2 Precipitates morphology and EDX analysis of plate of 1. 0% (Si +Al) steel: (a) (b)- normalizing; (c¢) (d)- un-normalizing
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Fig.3 Structure morphology of annealed cold rolled sheet of 1. 0% (Si + Al) steel: annealing at 820 °C for Smin (a), 860 C for 5 min
(b), 880 <C for 5 min (¢) and 910 C for 5 min (d)
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Fig.4 Effect of annealing temperature on iron lose P, s, and
average grain size of cold rolled sheet of 1.0% (Si + Al) steel
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