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100 t EAF-LF-VD ®500 mm Z &R G EEESR P HE
$R SA-210A1 4 =508

PURN (-
(R B FE 2 FIRF L BT, 3858 271105)

B OE AFENEESP RS SA-210A1 (/% :0.08 ~0.11C,0. 22 ~ 0. 24Si,0. 72 ~ 0. 74Mn, 0. 007 ~ 0. 010P,
0. 004 ~0. 005S,0. 010 ~0. 015V,0. 025 ~0. 035Ti,0. 012 ~0. 018 Alt) {744 T WAE R 55% £k/K + BE4R-100 t EAF-
LF-VD ®500 mm #RE4#- %L B €130 mm RN ESREHRE T ¥ EAF £,5%H [ C] <0.06% ,[ P] 0.006% ~
0.010% , HEAINA IR 12 kg/t,AD $3 (/% ;10 ~ 13A1,55 ~60A1, 0, ,5 ~8Si0,,5 ~8Mg0)3 ke/t,70% Al 45548 3 ke/t
A LF 3R 5. 76 ~ 6. 06 B#E ALO, % ,LF &R 0.40 kg/t452k , K =10 min; F [EA4R/K T HE 15 ~
25 C , EEbE4E B SS RIS B REBE L B3 0. 31 ~0. 32 m/min, 53R B ¥ =48 h Z T ¥ 35, SA210A1 05y [0]
16 x107% ~24 x107¢,[N]65 x107% ~80 x 10 %, [ Alt] <0. 020% , &R AL R IS EH R FAES B I 2
R,

XK@IR RIEH AN SA-210A1 100 t EAF-LF-VD ®500 mm #3545 MEHETE REE ALO, ER
H PSR ER

Commercial Production Practice of Steel SA-210A1 for High Pressure
Boiler by 100 t EAF-LF-VD ®500 mm Bloom Casting Flowsheet

Liu Peng
(Special Steel Department, Laiwu Branch, Shandong Iron and Steel Corp Ltd, Laiwu 271105)

Abstract The metallurgical process flowsheet of produced steel SA-210A1 for high pressure boiler (/% : 0.08 ~
0.11C, 0.22 ~ 0.24Si, 0.72 ~ 0.74Mn, 0.007 ~ 0.010P, 0.004 ~ 0.005S, 0.010 ~ 0.015V, 0.025 ~ 0.035Ti,
0.012 ~0.018Alt) is 55% hot metal + scrap- 100 EAF-LF-VD-®500 mm bloom casting-hot rolling to ®130 mm Round
bar. With the process measures including low aluminium deoxidation process- EAF end controlling [ C] <0.06% and [ P]
0.006% ~0.010% , adding lime 12 kg/t, AD powder (/% :10 ~13Al, 55 ~60A1,0,, 5 ~8Si0,, 5 ~8Mg0) 3 kg/t and
70% Al aluminium cable steel 3 kg/t in tapping liquid for pre-oxidation; using 5. 76 ~ 6. 06 high basicity Al,O, slag series
in LF refining, feeding 0. 40 kg/t calcium wire at end of LF and sift stirring for =10 min; super-heating extent of liquid in
tundish 15 ~25 °C, using mold and end electromagnetic stirring process in casting, casting speed 0. 31 ~0. 32 m/min and
casting bloom slow cooling for =48 h, the steel SA-210A1 steel [ 0] is 16 x107° ~24 x 107, [N] is 65 x 10 ™* ~80 x
107% and [ Alt] is <0.020% , the macrostructure and nonmetallic inclusions in casting bloom and hot-rolled round bar all
meet the requirements.

Material Index Steel SA-210A1 for high pressure boiler, 100 t EAF-LF-VD-®500 mm Bloom Casting, Low Alu-
minium Deoxidation Process, High Basicity Al,O, Slag Series, Production Practice
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Table 1 Chemical composition of steel SA-210A1 /%

HH C Si Mn P S & N Mo Cu \4

Ti Al

HxE 0.08~0.13 0.17~0.37 0.68~0.83 =0.015 =0.015 =<0.25 <0.20 <0.15 <0.20 <0.008
i 0.09~0.11 0.22~0.30 0.72~0.77 =<0.012 =<0.006 =<0.15 =<0.15 <0.10 <0.15 =<0.050

=0.012 =0.020
0.022 ~0.040 0.010 ~0.020

P PN ER (% ) :As +Sn + Pb + Sb + Bi<0.035% ,0<40 x 10 "5 ,N<80 x10~¢ ,H<1.5x10 "%,
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1.2 SKREES

SA210A1 MBS EMR . AL EEBRLD, HHA
B R 521 C, 02 VD BAOEMRIBRE & F
VERBEER (1615 £5)C,LF 55 1 47 HARAT KR
FEMIER|1 700 C Lk, AP IR HNIRE A E
1670 C, i RYAN7K IR BE 238 n sk i SRR e 18] A
B3 SN AL TR KM BRI, B R EL 2R
B, [FB 6 i AR A, 0 T BRI A IR
1.3 WHERE

SA-210A1 REHEE LN, WK B E AR T4, F
FERE. ARKIZRYREE FLH T m T, 1 K
& ml S, SR 1) R A K B R ZR B R
BUEE A EARR 1 4 IR 57 R B8 e S, Bk
BT &R —EEW T, TIN KR ELEBE TES T
WA, APER AB.C.D.Ds KIEE B FIRYPF
BAKTF2.0%, R (A+B+C+D)XKIEEEFR
FYAKT 5.0 4K,
2 IZEHESRBARERE

AT ERERRN R + EHOK (B gki)
—100 t BIP I T A7 120 t LF—120 t VDK
W (500 mm Wi TH ) — 25 3 0 # g —950 %,
HLEL#H —>®130mm B BRI LR,
2.1 HIMBRHELTZ

HIPVR R R B N B B HRAE, A SRR
REBUR B + B3EERK, 8K 50% ~60% , Bk A
(125 £5)t, B AEMMLEEE RHEBERR
R, I E R E R P Bk IR B, PRk
FIRE AR B A . BIK A SR 5 L PR =
(/% ) F.<0.06C.0.006 ~0.010P, 405552 R H
BAIK (12 kg/ty ). AD #} (% : 10 ~ 13A1,55 ~
60AL,0, .5 ~8Si0,.5 ~8Mg0) (3 ke/ty ) .48 70%

(3 kg/tg) HITHILE. &N ERESE

RS E K SR
2.2 MHHERBEEHITZ

LF Z457 J5 R F {6 L 1 v L AR A

Ti ERAEE, Kb C SERBEERETRRSHE
TR O.08% =%, LF HEIHT, BA 0. 40 kg/t 455
RAEALH, BT IE] =10 min J5 iR IREE s, LF
W EIERL/2 ~ 1738 EHA VD EE K4
B, AEAESE FRWE 150 x2 L/min, B2
<133 Pa {% 50 6] = 15 min, 3 4b B A} E] =
25 min,

X T B R R R R, LF R RE
HEER(ER2) . B EEE—EiT, Mg0 RN
PR S NEE IR W RN T B B K, R AR
BEETEL 300 ~1 800 CHY,MgO TP MBMER
St BT EESE) . LBEREKLT00 CH,
F Yy MgO B 5 TR W S, i 7 &
KR E R, Hg, LF 8 1 4 0490
1670 ~1680 C,VD EHEZ /5B LF 218, FEEE
B Bk, 2 EEE M S RNEE RN, B LF
RESEMADCEERBE R SHBLE B LR R
BEFESA, B IEWB IR E AL IEE PR LF b
RE <1680 CAIWE TZEXK,

TR B WP ERRR WY, Lr=F
— R R R R R X K AT S5 R fb AL HE, Rk
AR AT A4 5k e 22 W SR (AL 26 FF 0 B 1,
R EREEE—E LR A R
WM DL R 208 & A 7R SR N e 2k 4y 25 B 0 TH # 5K
R A SR R H AR, R T VD b
FURAKESMERK 10 mn /MEKHBRK
10 ~20 min W5 BIRMAR S, 15 T Je 29 2 FR AE
71, KA Gt R 4T
2.3 KEREH

HEE R R ARAK OGRS, SHRNE
®500 mm, SA-210A1 NIBEHLBEE H1521 C,F
Al A RITE (20 £5)C; HEIGRAF L
FATBRE =, 4 e R R B BN S AR ;
SRR BN 250 A 1.5 Hz, Ruge R $ N
120 A.2.0 Hz, A% SEI R IRERERW, B 7™
BB, Z BRIk SS AR K B4 700 L/min,
KRB 10 L/min, /58 20 L/min, & 37 B
K ERTHIS L/min, J5#125 L/min §5% 3 41 ; B 3

®2 LF BEMERSMEE

Table 2 Ingredient and basicity of LF refining top slag

R I A 4R IR A A I R R A

e RS /% M
ks E, LF Sf L =30 min HBRE= XFe S0, Mg0 CaO ALO; MnO S P,0;, (R)
) 1705102 0.50 8.51 9.70 51.61 33.83 0.32 0.348 0.006 6.06

_ Ve
25 min G2 — KA. RT\E—K 1705103 0.62 8.97 8.77 52.32 29.82 0.27 0.365 0.016 5.83
BEAATEE R BN ESR 189 C.Si Mn, 1705104 0.58 8.38 10.57 48.23 38.71 0.27 0.357 0.006 5.76
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Table 3 Analysis of steel SA-210A1 /% 'H‘A_.Iﬁﬁ’ BB
C Si  Mn P S Ccr  Ni Cu v Ti Alt HITATBEE,
0.08~ 0.22~ 0.72~ 0.007~ 0.004~ 0.04~ 0.01~ 0.0~ 0.05~ 0010~ 0.025~ 0.02- 3 ILIGHEE
0.11 0.24 0.74 0.010 0.005 0.07 0.03 002 0.07 0.0l5 0.035 0.018
SRRAMT(% ) : As 0.006 ~0.008,Sn 0.003 ~0.005,Sb 0.001 ~0.002,Pb 0.0002,Bi 0.0003 ~0.0009, 3.1 ZERSAR
HER
R 1R 3

F 4 SA-210A1 £ ©500 mm IR {REHRIO LR/ R
Table 4 Macrostructure examination results of 500 mm
casting bloom of steel SA-210A1 /rating

SN R T T

R e <2.0 <2.0 <2.0 <2.0 <1.0
WE{E 0~1.5 0.5~1.0 0 0 0

B 1 SA-210A1 4] 500 mm LK EHLR
Fig. 1 Morphology of macrostructure of ®500 mm casting bloom
of steel SA-210A1

£ 5 SA-210A1 N $130 mm PRI HRERBER/E
Table 5 Macrostructure examination results of 130 mm
hot-rolled product of steel SA-210A1 /rating

ME —mEh homR e ELR
PR 2.0 =20 <20 XRAFE AAKFE
_BRE 1.0 1.5 0.5 0 0
H.EERFEEYWARKILO~LSE,BAOS~1.04,C20.5~
1.54%,D%0.5~1.04%,Ds 2k 1.0~1.5%,(A+B+C+D)%
3.5 4.0 % SRALEE N 7.5 ~ 8.0 4 ARH —RBUAMY 4 0.5 %,
LN 1.0 ~ 1.5 B FAIEER.

EHF 0. 31 ~0.32 m/min, FHEARRHER , B
[E] =48 h, i ik F R iR E <200 C,
2.4 [FEIWAELH G

KA 950 #LALLHATELH, EE LB AAE A
@130 mm, 5 5K i Hn # BL 18 B 45 78 1 190 ~ 1280
C, HRBURE#EHIFEL 210 ~ 1250 C, B HNRHET A
REATF6.5~7.5h, #HIFFELIEE120 ~1180 C,
KREIRE 920 ~1010 Co WM, AZRTUREX
TF 500 C, W BHEAT 24 h, /N 200 CHERHL

ROXTEC AT 20, SEFE 89 100 « B34 £ 7= f SA-
210A1 MbEM AR HIRE, RRTTEYERED
WERZH,

SA2I0Al A ME . R EE B R:16 x
107 ~24 x 107,65 x 107° ~ 80 x 107°,0.8 x
1076~ 1.1 x107°, 4 . B &M 130 mm 4L
B 402421/ 2 Zb BUREAG I o
3.2 BELAERELM Y EYERE

FHAMBE NN EEEH R, KERRES R
TEWERETTRIER, WE4 FES,

4 Hit

(1) RAZKK + BEW—100 t BT - T AL
LF— 3 T AL VD— [B 5 3% 7% ( ®500 mm W ) — 2
NP —950 FLALEL HI F AR 4 7= HY SA-210A1
W ARG RS R E R E U RIES B R YiT
FEERTISAREW E AP ESR, T2 AR
IS

QYARERETIZEIF HERBERESH
BRETH SA-210A1 N, 2EEBRESB ISR
YIVF R BEE T B A P B EDR,

G)RARBHREATLZX LF B8R E T &=
) SA-210A1 49,[0] K 16 x107° ~24 x107%,[N]
F65%x107° ~80 %107,
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