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Effect of Intermediate Annealing Temperature between Double
Cold Reduction on Structure and Performance of 2. 3Si
Non-Oriented Silicon Steel
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(1 College of Materials Science and Engineering, Taiyuan University of Science and Technology, Taiyuan 030024 ;
2 Technical Center, Taiyuan Iron and Steel (Group) Co Ltd, Taiyuan 030003 )

Abstract The test cold sheet of 2. 3Si non-oriented silicon steel (/% ; 0.003C, 2. 30Si, 0. 16Mn, =<0.020P, <
0.005S, 0.54Al) is first cold-rolled from normalized and un-normalizing 2. 5 mm hot-rolled plate to 0. 6 mm sheet ( reduc-
tion 76% ) , then intermediate annealed at 750 ~950 °C for 2. 5 min and double cold-rolled to 0.5 mm sheet ( reduction
16.7% ) , the finished sheet annealed at 890 °C +960 °C for 2. 5 min. Effect of the intermediate annealing temperature on
grain size, texture and magnetic performance of the steel has been studied. Results show that with increasing intermediate
annealing temperature the grain size before double cold-rolling and finished product increases, the adverse {111} and
{112} texture components in finished products decrease and the magnetic performance improves. The magnetic performance
of sheet cold-rolled by normalized hot-rolled plate is obviously better than that by un-normalized hot-rolled plate, but with
higher intermediate annealing temperature the beneficial effect of normalizing on magnetic performance of sheet weakens.

Material Index 2.3Si Non-Oriented Silicon Steel, Double Cold-Rolling, Intermediate Annealing, Grain Size, Tex-
ture, Magnetic Performance
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C Si Mn P S Al
0.003 2.30 0.16 <0.020 <0.005 0.54

BRMEE . PEE B ABRELRFHHSER, X /& 030024



.58 -

fHEFPE]F D-5000 & X §f£R A7
FHU T AL AR K S5 AL B
TR, WRNER CuE,
SeRE I A A 1110}, {2001 0
11 ZAAZ 2B E, RE R
FARBRIT i 1T H R A B ) 43
fi G ¥ (ODF),
2 RRER
2.1 rplEliR kAR I

ME 1 ATLLE H,0.6 mm 5
B[] EEAR FE 26 2 IK¥2 L AT Sk
KN BiE v ] SR IR B I T 3
Ko B 1 W EnR*FAEIE A A+ E
B XIRE , PELRFE 900 CH1LRE
BINEE 2 W ELRTAI SRR/

ME 2 af LIE H,0. 5 mm K
50 2. 3Si JOHR ) Bk AR A & A RL
K /INBE A 81 R kIR BE R T R
Ko B2 BRxFHEFRK SRR
KBE, BELRTE 900 C ¥ 1L
B B R SRR o
2.2 BRSEH

HE3 ALEL, RM8H
ISR HE LLB S . Bl PR KR
TR, (111} {112] 4
Wi, A3 hERxTFHERNS
Vi) 3B K R BE, L 3R T A () £
LMo AE, Flan, o EEaR kiR
BE 750 C B, fl S REH FEH
Mg AR 1} <112> {112}
<110 > f1{100} <110>, i d]

JREAMEELMA R I111] <110 >, FHBHHH
FERBEJT [0 M 0 A A 35T, B B R 50, B PRl K
RBE R TG, 2RI A 8] B A F S AR RS o

2.3 REHEHE

ME 4 HTLLE H,0. 6 mm 2. 3Si FRHX [ &E AR
e 1] 8 KR B T, BRI ) | R TR 3
me EFEBAREMRANERT, RARELH
i R TERER] B 4 TR H Lit Mkt g, B
TR ok 7L P38 A v I A %ot R A4 BB 90 I M FORLSS o

3 it

¥ ELARHEAT AR K AR iR

100 pm

< wl

ZWWELAT 0.6 mm KL 2. 3Si B E REWAR HiENIR K S AR, # AL-Hl8]
BKIRE/C: (a) RHAL-750; (b) KA L850, () K #4L-950; (d)900-750; () 900-
850; (f)900-950

Fig. 1 Structure morphology of 0. 6 mm test 2. 3Si non-oriented silicon steel sheet after in-
termediate annealing for secondary cold rolling, normalizing-intermediate annealing temper-
ature /C: (a) un-normalizing-750; (b) un-normalizing-850; (c) un-normalizing-950; (d) 900-
750; (e) 900-850; (f) 900-950
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Fig.2 Structure morphology of 0. Smm test 2. 35i non-oriented silicon steel finished sheet

after annealing at 890 °C + 960 °C, normalizing-intermediate annealing temperature /°C ;
(&) un-normalizing-750; (b) un-normalizing-850; (c) un-normalizing-950; (d) 900-750; (e) 900-
850; (f) 900-950
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Fig.3 Orentation distribution function of 0. 5 mm test 2. 35i non-oriented silico steel finished sheet, ®, =45° section view (level 1,
2, 4) . un-normalizing, intermediate annealing at (a) 750 °C, surface; (b) 950 °C, surface; (c) 750 C, thickness 1/2; (d) 950

°C, thickness 1/2
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Fig. 4 Effect of intermediate annealing temperature on magnetic performance P 1.5/50 WEs
(a) and By, (b) of 2. 3Si non-oriented silicon steel finishing sheet °
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