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Effect of Normalized Temperature on Microstructure , Texture
Transformation and Magnetic Properties of Hot
Rolled Plate of Electrical Steel S0W300

YE Tie', GAO Zhenyu®, LU Zhiwen', ZHONG Zhiguo' , MA Chunhua'
(1 Intelligent Manufacturing Research Institute, Nan yang Normal University, Nanyang 473061;
2 Technology Centre of Ansteel Co Ltd, Anshan 114001)

Abstract The microstructure, texture and electromagnetic properties of high-grade cold-rolled 50W300 non oriented
electrical steel 2. 3 mm hot-rolled plate with normalizing at low temperature( 820 °C) and high temperature (920 °C) are
studied by means of EBSD ( electron back-scatting diffraction) detection etc analysis and magnetic property measurement
technology. It is found that when the normalizing treated process is at 920 °C for 2 min (45 m/min) , the iron loss of the
finished electrical steel is the lowest and the magnetic induction is the highest. Under such process conditions, the grain
structure of the outer layer of the electrical steel coil is rapidly decarburized. The grain growth of the subsurface layer is
slow, and the grain is small and uniform. When the center layer structure is recrystallized, they are uniform in size. And
the texture level reduces, the surface texture is slow, the texture in sub-surface and the central layer are similar to the cold-
rolled textures, the texture ratio of the magnetic properties of electrical steel increase.

Material Index Non-Oriented Silicon Steel 50W300, 2.3 mm Hot Rolled Plate, Normalizing, Microstructure, Tex-
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Table 1 Chemical composition of SOW300 steel tested /%

C Si Mn Als S
0.002 0 2.834 0. 120 0.625 0.002 8

HEAENRMEER 2.3 mm, EEURE K 680 C,
AR EEE L T, RRRE
KA 820 CHAE . TEBEE N 35 m/min, TEEE]
2.57 min; FRAERKA 920 CHRE\. TZBHEF
45 m/min, TZHfE] 2 min, HLEHRAEEEHE
KRALBELHN EREZE0.50 mm; ELEIR AR
RSB AP Fif T, TEREN0C, 1T
X 80 m/min, T Z;A}d] 2. 5 min,

E R TP AT AH R & B0 T, R AR
LR B AL BORE &6 R I EBSD #E4T B R FIR
Faril ;38 K F5 Y AR SR AR R 2 U S 38 O B kAT
LR PRI

2 RBERSHH

2.1 PEBRMIEHRHAR

B 1(a.b.c) HEE 2.3 mm #EHREKE ().
KERE(b) FhE E (c) B EBSD 3+ EE,
HE 1(ab.c) HHBEE, HERE S FHYR B
REBKR, X EERFENEEMNRELL RS, BN
R R BAR, (AR5 5 $8 AT £ 32 v X 3 Bt
EEROREFEERESE AR N RE 2R ES
B ASERAMEEMIE RSB EEES R
e, BELR O B BB R B R,
MARGHEBRP 5| R BE &, NTTSRFERH
A, E1(d.e.) ARFBRERE(d) KFEE(e)
FiE] 2 (f) AR ZERKBL A 2 O 45°8F ODF (B
614345 R ) B . MR EFRBBSER KEER
BEM 1001} <110 > BARIMELEISM, (WHE Le),
R AR NS, TFRERCD, SaEk
MESERAB S ERE R LSBT YIH A
TR {111 b 22 d ok, T A FIS M Y
FE S, Bk, X &S LB m E TR AR
TR REE RN ES RA SRR ER M
HEEMEEEATFE,

B 1(a) i, AT IR EE MR EL B W T &
BIRT N 26.9 pm, RE A M/ MIEL G kL. B
RTERASBP R EREETLRZL, SR EREE
wL, AR R, MR NEREERE, &
SRERARENEE SNEEERTEXRETH
Zidhe Hh HTRBMEMBEESEENEZRE

BT HE AR B RER K,

B 1(d) RERBI A @2 9 45° Iy ODF BE &
AHARKREIIIAN, X R BRI ERERER
HWRERFE, BATEM 1110} <001 > GRS
{112} <111 > FOBEH A {110} <112 > FEFFEE,
B 1(b) i AMBRKREE, BRBS SRS T2,
REBOBEEEG R, ANTIER TRAMAR. &
RFHR T 30. 6 pm,

B 1(e) BraR N REFLRRR R ERDLA D2 O 45°
if#) ODF R, xf K 1(d) #ATRE R, BE
LA EAR. B 1(e) RS NHEKE
R,y BRI KRR o5, RHK PR, A
B HES

B 1(e) Brm A MR i .02 OEAR), F
LDEAGUNPI RS AR, B — LR PO RE T
P B SRR — SO RE SRR A o X R oL by T8
Pk, EHER T B 1(c) FinRe,

B 1(f) B ARER PO R BRBLA @2 45°
ifff) ODF i, %t BRI 1(e) AT MR B, 5K
FLEEHKHETRER, BRI i SKERE
FbLo ARGV 7K P B SR BRI A T L J2 B AR R R
SR BA BTN K B kL, AL T B R T
WRE , AR, RS A B BKF&
1Ko MEREXTEMAHABRIEW Y, ZENEE
T RLT B EL R T HL K B RoRL, B3R o R R A
FHEROUEERERE, BT UAHME LR KRR
LAY 8

IRELE, th TIRE RALH R REHAR , E R
THEARE S ORR A RORLER [ Z T A R
B, BEBRALERERENRREFTLS R
L, AW RR BT AR,

MR R T, REA AT , B &L
HRITE , DEAERL ST , BELEL R B AR B
MAMBE., REFTZRELHNRETE, K
BHHEERSNZRES, PEIBTENRR
WA BB, AR R IR T 08, iR E
HB AR # T BE BN R A, .02 ELH
AR, REAE—BABHAM 110} <001 >, .0
FREM—AE A {100} <011 > 8 {112} <110 > ; Ko
{100} <011 > HEREB/NEER E S &, RA
FEREREBURE KA FRBE &4 T AR R 4
&, BaREK.

2.2 fRiIR(820 C) Lot AR AR
& Fi820°C TZ 18 B Xt P EL R #E 4T 1Ll ok,



- 84 - PR

BB

[ 8]

=00 BN =
e 3
— =13
(
I V
00 5B =

R N

i o 2=4
90° ®2=45 ® o o1 ®2=45

)
<

N

il
i

90° 900
[—0 T

0 L.

B1 2.3 mm PAFLARA EBSD 25 R+ B B A @2 Oy 45° 8 ODF (B[ 275 B0 A : (a) LRE(RBEFHR ) ACS =
26.9 pm;(b) YR AGS =30.6 pm;(c) Lr¥#8 AGS =31.3 pm;(d),(e) , () FHh LRE K REMLIHEIRMIE 02 Ky 45° R BLH

54 R 3(( ODF) A

Fig.1 Kikuchi bands map with substrate and sections of ODF at $2 =45° of 2. 3 mm het rolled plate: (a) AGS(average grain size) =
26.9 um at upper surface; (b) AGS=30.6 pum at sub-surface; (c¢) AGS =31.3 pum at center; (d),(e),(f) sections of ODF at ®2 =45° of hot

rolled coil at upper surface, sub-surface and center
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Fig.2 Kikuchi bands map with substrate and sections of ODF at ®2 =45° of normalizing treated at 820 °C of 2. 30 mm hot rolled

plate:(a) AGS =31.3 pum at upper surface; (b) AGS =33.9 um at sub-surface; (¢) AGS =55.5 pm at center; (d),(e),(f) sections of ODF at
@2 =45° of hot rolled coil at upper surface, sub-surface and center
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Fig.3 Kikuchi bands map with substrate and sections of ODF at ®2 =45° of normalizing treated at 920 °C of 2. 3 mm hot rolled

plate:(a) AGS=77.7 um at upper surface; (b) AGS =93.3 um at sub-surface; (c) AGS =100.4 pm at center; (d),(e),(f) sections of ODF at
2 =45° of hot rolled coil at upper surface, sub-surface and center
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Table 2 Effect of normalized temperature on magnetic
properties of 2.3 mm hot-rolled plate
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