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Research on Hot D uctility of Canmon G rain Oriented Silicon Steel
Hou Zewang Zhang Chen Xiang L.j Qiu Shengtao

(The State Key Laborary ofA dvanced Tron and SteelProcesses and Products Natinal Engineering R esearch Center of
Con tinuous Casting Technobgy of Cen tral Iron and Steel R esearch Institutg Beijing 100081, Ch na)

Abstract H gh tem peraure m echan ical property tests of canmon gran oriented silicon steels produced by
thin slab casting and rollng route (TSCR) n laboratory have been carried out The nflience of dynam ic
recrystallization, prec pitates and phase transfomation on hot ductility of grain orented silicon steel is an-
alyzed The results show that the brittleness regbn II does not appear n gran oriented silicon steel ex
anined The teanperature range of ductility region III is about 850~ 600 C. Precpitates along he gran
boundaries and phase transformation m anly lead to a decrease on hot ductility of grain orented silicon
steel

Key words grain orented silicon stee] hotductility, thin slab castng and rolling precp itate

B TSI U6y 2 AL AR S TR L VA A 1Y
3R B 1) e A B A R AT 1, X R 1 e

W ARG T L AN S b s A Tk 2 B RS M R AT IR O

(B L A, LA LR, B ROR A%,
FLAT v B DR A A2 W i, 4% 1613688 DL & A 3okt
AR AR BRI AN S i R,
AR T AR, IR I B R, R P R A S
PG AN R T RS SRR RS HL R
F4 ., DS IR e e 1) B M x FL B A R R

: 2010- 08— 23

(1985- ),

1 R &R 7%

TR X S S AR DL A B LU A A
ST RS e E A A A, I B i LR 1
P RBOERE f 14 mm B 5 FE, P4 50 # 0 T sk
U P SR B bRdE R ~F: £ 10 mm % 100 mm, #3550 T
HE

(50934009)



e 52 2010 31
1
Table1l Main chen ical cam positions of test steels %
C Si Mn P S Ak N
Q1 0 029- 0. 042 3 06- 316 <02 <001 <00 <003 <0 01
Q2 0 029- 0. 042 3 06- 316 <02 <001 <00 <003 <0 01
Q3 0 029- 0. 042 3 06- 316 <02 <001 <00 <003 <0 01
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Fig 1 Schen atic view of them al cycles for
high temperature tensile test

100

\
(a)
90 + A{\\\
80 - Q WA
2 701 '\ ‘
¥ |
§ 60 |- . “
& A
= 50
fe X .
40 —o—Q2
——Q3
30}
\ A 1 ok . 1 el ey
500 600 700 800 900 1000 1100 1200 1300 1400

9% ¥ /MPa

il

220

200

180 -
160
140
120 |

80 |-
60
40

20

SR L OB U 5 A R R I 17
B, T8 I3 R T R I R MR SO R, A
FHIZE 5 L B8 | 246 1 X kBB 1S (XEDS) R 4t #r
Hr P e ER 4L

2 RRER G

201 FAIE VRN G Hh 2

DFRN Q1 Q2 Q3 kR 1 I i ke 4 %
(Z) AT has B (R, )bE IR 172 101

HE 2(a)ATA, 76 1 200~ 900 CX [A], =Ff14N
BIHA R, ZE1E 600 DL F, %A 1M
PEX I Q1 Q27E 1050°C, Q37E 1 000 CH ¥
PEf 4F, Wrimieds 2 0 h 9L 0 84 0% Al
89. 8% M\ 850 CH- 4, W HIMSC 45 %< B iR 5 B A 1
HGHE I, FRAE 750 CLATE Bl AIME, 2 )5 bR B
e AL B T WA 2 SO T (B0 T, ) 2R 1

B 2( b ] 1, = st 23 B ) ik A i o B2
51 U FEE T v T A% T PR A1, A ke TG A R 22 S
1 300 CH & 1R bt rom B A 1K, 2958 18 M Pa £E
1300~ 850 °C, Fifi 5 il F& 1Y B AE, i o B2 189 1)
R AT 2208 il FERE ) 850 ‘CLA S5, Bid 5k & b
T8 PR TR B >4 BB 31 600 CHN, % 1aURE 1)
PUbL o A4 =i 2] 195M PaZi 45

—a—Q1
—0—Q2
4--Q3

e

1 S T—

O —h 1 -
500 600 700 800 900 1000 1100 1200 1300 1400

B /C
A/ C

(a) (b)

Fig 2 Hot ductility( a) and strength( b) airve for grain oriented silicon steel
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Table2 Ductility region III of test steels

il /c Mo
Q1 870~ 600 34 4~ 60
Q2 800~ 600 42 2~ 60
Q3 790~ 600 42. 2~ 60
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Fg 3 SEM of fracture surface for Q2 steel tested at different tem peratures
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Fig.4 SEM of fracture surface and energy spectrum of inclusion in Q1 steel
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Fig.5 Transmission electron micrographs and energy spectrum of ( AIN + MnS + Cu,S) complex precipitation
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