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Effect of Normalizing Temperature on Structure and Magnetic
Properties of Annealed Non-Oriented Electric Steel
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(1 School of Materials Science and Engineering, University of Science and Technology, Beijing 100083 ;
2 Technical Center, Taiyuan Iron and Steel ( Group) Co Lid, Taiyuan 030003)

Abstract The effect of 2.5 mm hot rolled plate of electric steel ( <0.005%C-2.5% ~ 2.8%$Si) normalizing at 850
~ 1100 C on structure and magnetic properties of 0.5 mm cold rolled sheet annealed at 880 °C + 950 C has been stud-
ied. The results showed that with increasing normalizing temperature of hot rolled plate, the recrystallized grain size of an-
nealed cold rolled sheet increased, iron loss reduced and magnetic induction monotonically increased; as normalizing tem-
perature was more than 1000 °C, with solid solution second phases then precipitated dispersed in annealed celd rolled she-
et, the grain fined and iron loss increased. The optimum normalizing temperature of hot rolled plate is 1 000 °C.
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Table 1 Chemical composition of electric steel /%

C Si Mn P S Al

<0.005 2.50~2.80 0.23~0.25 0.008 0.005 0.55
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Table 2 Effect of normalizing temperature of hot rolled
plate on grain size of hot rolled plate and finished cold rolled
sheet
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850 67 80
950 100 91
1 000 160 103
1 050 193 82
1100 47 55
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Fig.1 Structure of finished cold rolled sheet x 100: normalizing temperature of hot rolled plate - (a) 850 °C; (b) 950 C, (c)

1050 °C, (d) 1100
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Fig.2 ¢ =45° sections of finished annealed cold rolled sheets (levels: 1,2,4), nomalizing temperature of hot rolled plate- (a)

850 °C; (b) 950 °C; (¢) 1050 C; (d) 1100 C
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Fig.3 Effect of normalizing temperature of hot rolled plate on magnetic properties of electric steel: (a) Pis;(b)Bsg,

3 itig

Paepe™ 4 A BT E ST L F B MBENET X
BRI RESEEL IR T A0 AT D 0 43 T, RILBES
I B 4R 5 , BT B WA ER TE B S A7 o
£,

PRIELAR ks A/ INE 1 8 SL AT 7 A%t
RS REE BEYW. LHER SRR
K, WELIB A L AT B £ BT Y13 , BRI
SRR, BY VI 0 40 A5 2 BT o bl TR U0
BRI eE, HE R RR I e ZE BT W
T4 B R BY Y3 o 5 A5 T A 7 ST B B
B, E, LR SRR A, B LT A L h Ry
YT B4 A0 3 BE R, AL UM P R R U B 3R
B . MAh, Y SRS AN ESRERE
ESTERELIR M EA SR 2. B, LR
SRR, SRS S R D B Ty ST 3R
BERA o

X FICECE H T4, 1100} F1 {110} 44 £ X
BEEEBEA ARSI, (111} 70 (112} SRR A 4
Mo BRI, 380 {100} A1 {110} 2344 4 58 B 0 FEAIK
(111}F{ 112} S 38 B T B RS HLRE A
BB, SN AR, RRRE R
WEEERA, BRI, B 00 B S A/ N TR
RREREARFE . PELIR % LB A 7ET 000 “C LU FHT,
W PG G IR B RO T 7 L B B0 ok R 3
o STREHERERFIAG 1111} F0 | 112} S ZEW TS , X
R B FI BB T UM 1110 < 100 > 3438, FH I,
PARME . PELAR ML 000 CLA LB, BB
EPEREACBRE TS, BN BRI
(R S ZER S, SRR R

WAgE R H B T R A SRR T B/ D BBR
BT S X REAC R BEASVE A , REHE BRI, 2R3
Wi, WEEk By, B i ARSI E , FE & 1AL
WERENTF R, AREH— BB, B FH
WZEXSSR, I, R AR EBRENAE
[l hi

4 it

(1) ELRFILIBE <1000 CH, FEBRER
Far, RELRGR K G B4 SR ShoBL e 3 R, #L
WAE > 1000 CHALES, i3T5 2 AHE B M bEE 5R
BT BEAR TR AR A A SRR R K, el
1k,

(2) #EAREALIBE <1000 CHF, BEIRE/Y
FrE kB RS, RELIR LB E > 1000 CHY, B
BT E S,

(3) MEERERFILBE AT, &SP XF
REPEREAFI B A 4H 43 9855 , X RETE BB Al =&
MR, RE SR A B, BFilb, XFix
L T4, B AE LR H LB EE 221 000 C,

BEXH

BIE, R BRI LU E BT LR 18§ Tk i g

#1995

2 Paepe A, Eloot K. Effect of Hot Rolling Parameters on the Magnetic
Properties of a Low-silicon Ultra-low-carbon Steel. J. Magn. Mater. ,
1996, 160129

3 Jong-Tae Park, Jerzy A Szpunar. Evolution of Recrystallization Texture
in Nonoriented Electrical Steels. Acta Materialia, 2003, 51 :3037

—

T IHA973-), B LB, 1997 FPRBARE K

FH, R ELIIUE R TR MBTR .
s B # :2006-02-25


http://www.cqvip.com

