EIEE LY
2009 % 1 A

W % M %
IRON STEEL VANADIUM TITANIUM

Vol.30,No.1
January 2009

o (6] €1 3K ifi e N FE Rk R RY B SRR R

CER

(1. AR KEREESEST BB, LR 1000832, R EMEBITRE, 1)1 BHEE 617000)

W OE.E%MI'REEHRTEGL RARKMAERABLRAERRGINFHRE, XL PO MIT R
EARARFEEERRAT T 4. REERRA, ERPLCEFERICREE, FEEHRAEN 53% ~91%,F8
6%, SRETBKMLCEHFEHEL FLEFHARTIRET 45%. BRHLEFHFEF LRTABBE, FE
ARBBREMRE. BEKMEERBEE TR B HETRRTERIE, I B W 5 7050 R 38, 303

HMREMAR , AATRAEXMILEIEHEE,
3 JOFLAEE::N QY Y o AT
F @58 TF777 CREARIREY A

SN 1004 - 7638(2009)01 - 0051 - 04

Study on the Metallurgical Effects of Electric Pulse
Acted on Molten Steel in Tundish
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2. Panzhihua Iron and Steel Research Institute, Panzhihua 617000, Sichuan, China)

Abstract: The metallurgical effects of electric pulse acted on molten steel in the tundish of Panzhihua Steel

were studied, including the element segregation improvement for casting slabs and refining crystal structure.

The results show that, the equiaxed crystal ratio could be 53% to 91% , average was 66% , which was higher

45% than that without electric pulse treatment; the center segregations of C , S & P of casting slab have been

significantly reduced with increasing of the electric current and the frequency of electric pulse, mechanics prop-

erty of hot rolled strip was better after the treatment of EP.
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1.1 RE&RHE

e,k pp 40 3B o (] B iR Dol Bz R iR SR ZE 4R
1 RS LT IR Y STB32, KX E AL
ERANEZ 1. BN 1* REEHNE—EHIK
AR BIARIEE S, BN Z BIBE B XS 600 mm, B
Bxrh b B FARAR 1220 100 mm, K241 200 mmfY
BRTEERENHRAERN 450 mm B FLH,
AR A B E) G HNH R BE 04 300 mm, BEkE FL ST
Z[EBEEE2Y 750 mm,

21 SIBRRERAERS
Table 1 The main chemical composition of STB32 %

c Si Mn P S
0.05-~0.07 0.02 0.25~0.28 0.013~0.016 0.011~0.016

1.2 RBH&*

BN GEREERE T RENTZESY,
PR TIHEO0~50 Hz , 62550~ 1000 A, WAL
1,2,3,4 44, Kb 1,2 AR 48R, 3,4 A FiER,
H3,4BeamKT 1,2 4;F%,1,3 A5EHEH,2,
4 B3EERE, B 2,4 AMEAT 1,3 4. HEIERN
RO A BE 2 RIS HI7E 20 ~ 30 °C, R EBHIZE
1.0~ 1.3 m/min, B EH LU E 0 200 mm x
1 050 mm,

AT iR e bk rh b B RCR LR BB SRR R R
AHERFRY, FBHSBN TN ARE , Bk EE
ShFRR B EBZE 20 min DL b, SRS ZE B Bk MR AL FB XY 7
RISEIE EBUEE AT o

2 RBRERS5HH

2.1 HENRLGEGECRAESRESHAE
XE

2 Rk E A SRR S R S R
EHTHRRER. BR 250, MATEZEHKT
RIS IR SRR KB 56% ~ 68%,57% ~ 86%,
53% ~ 60% ,60% ~ 91% , B /& B 10 5 4 S5 K B
91% ,F 3% 66% . 55K HEHNEE bk Mg IR MELL, 7F
ORERRAREERBYOBFR T, FESHMS
REIIR® 45% , Bk B P E] B AR R IR
EHRENRERIAE.

REHHERTHRIENEEEE R, 47N
¥ o 3 DA Bk e, B, ZE R A P — AN TR

B EXREHER T NP — MR
B, RS SRR R 2 A A SRR L B A —
ABEHRERNY . SR DT RS RK ER
B G, MR 6k & P E RS Bl XD BERD
wof Bk (i R B0 W) 5 3R L X B 7= AR MO R MRV A SR
X4 Hlt, R H R A M RN iR meiE
FHMEEOER. MBEHH ROBNEEKE
REREEHA, G Mk, BfEsiMsal, &N
MK RBEE. BR ERHBEHMORN, &
R7 e 3t A EL B3 N . R B BRI, A &
TS R = A K T RORRRRT , T 22 BEW/ N
HERER T, 5 ERNEL. BT, ek
MR B A NEREAY . —HER(L
X, AR B — B RN R B R LR, B
ReFE9IEHo

%2 AEHARHESHEE
Table 2 'l‘heequlaxedcrystalnﬁobyelech’lcpulseu_umm

HESHAE/ %

IZ8u

B

nH n3l e _~ S .
4k 1 56 ~ 68 62 2
H4b 2 57~ 86 7 2
Y3 ] 3 53~ 60 57 2
Y3 | 4 60 ~ 91 76 2
62 4b 2 ait 53~91 66 8

]

E 33 21

2.2 BEMOGEDRIENERRIR

YE R M & SRk B RN, Bl R H
MEER R ER , BN R, B DB RET LR
K, ke X S A E b R R R,
BARBEAMBNTABN I ERRTEHTHENE
ENL AN ENTHRYBEROEHEND
fi. B ZoREEEBRUERR, BAMNLEDE
BN EEFEESHIEENBERR. EEHER
BB E  FREHERERTHEREL, XE
B kBN EERRIAR .
2.3 BEENTHRARKGER

%5 o Bk P L FE R R B iR B IR B R R AR
RERME 3 R, HERERETRIRBOIRAE
& YB/T 4003—1997, H&Z 3 O]/, RAMASHE
WEEOHE, Hrh O RTIRREREL R e bk
LEEIRE, TOER, ARGNSHEITENXA
T
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Fig.1 Effects of the electric poles position in
tundish on the equiaxed grain ratio
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Table 3 Results of Macroscopic test of the slab
by electric pulse treatment

Lt OB, ABEL,  HM/

ITZ2¥% 5 % 5 5 ¥ 3
1 0.5(C) 1.0 1.0 0.5 2
2 0.5(C) 1.0 0.5 2
3 0.5(C) 1.0 1.0 1.0 2
4 0.5(C) 1.0 1.0 2
KELAHE  0.5(B) 1.0 0.5 0.5 5

2.4 Bk SR MR RIRE Y

AT EN AR ETENRTEE, AR
SR E RGNS R TRES T, LREIR
L AMNEE S (A 2 FioR) E R EORTE, H
DISE R U BRRAT 0.95 ~ 1.05 5 R O BRIR
HTEOE £ LR B B2 B AR AT FORR , AR IR O
B FifR AT 0.90 ~ 1.10 5 R SR OB R ITRY
BORREGERXNEH METHRR  ERIE 4.
% 4 7] L, R A BB RE S , HIER OB R
WEshEE 5125 0.87~1.12, 3% 1.01, EhE 1
MEIFTZEHT, B BREHFETOBK
RITERHE. FERTOCBEREITEZNEEY 0.85
~1.31,%1.00, £33 HSHB PGB S E
HBERBLBRITSERAE . SR LHIRITE SIS
B4 0.67~1.13,%150.94, F2,3 W4 HEMSE
PR LR XS B SR R ORI R AR .

SARE,F 3 HS BB KM EEXN K E ST
HULER B TRIT R AR .
2.5 ML ER XS AELAR M RERI R

segregation of the slab

4 HREMDLEHERLRIT
Table 4 The center element segregation of the

slab by electric pulse treatment

BEH IZEH ®H Y OHR/e BEAX
BT 1 0.96~1.04 0.9 100 12
2 0.87-0.98 0.92 33 12
3 1.00~1.04 1.03 100 12
4 1.04~1.12 1.08 50 12
BT 1 0.85~1.15 1.03 50 12
2 0.88~0.94 0.9 33 12
3 0.94~1.06 0.99 100 12
4  0.94-1.31 1.06 83 12
R 1 0.67~0.78 0.73 0 12
2  091~1.00 0.97 100 12
3 1.00~1.13  1.0§ 83 12
4  0.94~1.06 1.00 100 12

rhiE) B HE e bk o R ELAR B RERI R M BN 3% 5
Bi7R, $0%b 54 STB32, thiR] &1 HE neR bk i 5 R B
BB MBI IR, B 0 B —BEeR , AR AR 4 3 B REH
Bo REHESAEH 3 mmx 1 100 mm, D31 8k
SEFR PR JE AR 38 B 04 305 ~ 310 MPa, U HISR &
2 385 ~ 390 MPa, RE(HFE X 42% ~ 45% ; Rt 8 bk
b ER RO I ELAR JEE B 58 B 26 250 ~ 360 MPa, FTHI5R
BE 320 ~ 445 MPa, REMH X 34% ~ 48% , B HL W]
W, &t 8 bk b B AL B AR R BT, S b 3 A
EAE g E LT Rkt ENREREE . KD
I BT TR BN BOREIR.

3 &%

(1) s Bk ap b T2 v ] 50 , 1R 1 T R S5 i R R
BRAR, FHBEFIN 6% , KBEE 91%,5
Rt kb BHIE (SRR 21%) ML, %5
LHBELIHRE 45%
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Table 5 Mechanical properties of hot rolled strip by electric pulse treatment

" /MP: 32 A /MP MR, % :

. R 38 B /MPa ﬁ‘t B /MPa % AR/ B
il ¥y #HE 1 #EE S 2] (mm x mm)

4t 305 ~ 310 308 385 ~ 390 388 4245 44 3x1100

*4M  250-~360 302 320 ~ 445 386 34~ 48 38 3x 1100 5

Q) BRPLCEFEDLRITASEE, FEN N EEXREMAE.
WREEMRIF. BRSO B Q)b BERIRHFEEHR TR
METKRTBIRAZ , HEBE R RNMERN  2NE FANTES-REREE.
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CHAETHZERZ BT RE, LIERHE EFERERLFEFRFRE. :

BTRARRIEHBRENBN X0, TR BREARTRBE RS, LU THETEALZH, Eﬁ%&
HFEWE" N EE BETRE BRI TEPREARZHE, BRHRALFRTT A N MIAITE O &
AR ERBTRE FEIRR ARELA¥SHARN K ERBRNEREESRTMARKT. . KE
e ekl AR BITR MM EMB LR R F R M APL TR, PRk 8, RF ™R WA, R
=, WBEAR (EH BURS T E#ITERE . AFBREFEANGFERRREY SRR
PN ERRUNER KB BARFR BEFREF FRES BORFEFLH L FTHAXEQRE, B2 h
FWRIR, ARG EETRES A RAE, MAMERAK L, ITERARENN RS T RS, TR
BEZFHSLEHRE. TRHREZRENPHREA.

EUXMREL, FRARSIBARRRA PEIERRELKE, NIAACLRELHARK EREKT
FUE, PHESRHAFTHAR WLERT™)IE RBETREMBRERFRFTHE ML ERIFER
ERBIET $BRE .
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