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B OE 10 pdEVE K 49MnVS3 (/% ;0. 46 ~0.48C,0. 30 ~ 0. 40Si,0. 88 ~ 0. 92Mn, 0. 001 ~ 0. 014P,0. 004 ~
0. 005S,0. 09 ~0. 10V ,0. 19 ~0. 22Cr) & 100 t EBT DC EAF-LF-VD-260 mm x 340 mm 3% £5-140 ~ 150 mm #1 %1
WA, RHMA 75% 48K, EAF BTEABEZE <0.015% P, IE4IRT [ C] 34 0.20% ~ 0. 30% , ¥& #E B i1 150 ~ 200
kg BiAbRE , 8 LF K545 BT 2. 80 ~2.95,(Ca0)/(ALO,) =1.2 ~ 1.6,VD 5 1.5 m/t B4kLR, kit [a] =15
min 2 T 2850 ,49MnVS3 S [N] [HIF[ 0] 45K 130 x 107 ~220 x107%,1.2 x10™° ~ 1.5 x 10 "*F 5 x
107 ~ 11 x 107° SR A BBLE =5 R, ELBI Y MBEMEHAY <15 K, HACHR <1 &) M1 HaE(R,
803 ~883 MPa,R,, 517 ~590 MPa,A 16% ~21% ,A., 39 ~99 I) % BAT SR,
FE4#iF 100 t DC EAF-LF-VD-CC #i#  JEJEHRE 49MnVS3 T & 5upe

Process Practice of Non-Quenched-Tempered Steel 499MnVS3
Steelmaking by 100 t EAF-LF-VD-CC Flowsheet

Dai Gang and Zhu Zhihong
(Electric Arc Furnace Works, Suxin Special Steel Co Ltd, Jiangsu Susteel Group, Suzhou 215151)

Abstract 10 heats of non-quenched-tempered steel 49MnVS3 (/% : 0.46 ~ 0.48C, 0.30 ~ 0.40Si, 0.88 ~
0.92Mn, 0. 001 ~0.014P, 0.004 ~0.005S, 0.09 ~0.10V, 0. 19 ~0.22Cr) are produced by 100 t EBT DC EAF-LF-
VD-260 mm x 340 mm bloom casting-®140 ~ 150 mm round bar rolling process flowsheet. With using the process measures
including charging 75% hot metal, in EAF earlier period dephosphorizing to <0.015% P, before tapping controlling
0.20% ~0.30% [C], in refining adding 150 ~200 kg silicon carbide, controlling LF refining slag basicity 2. 80 ~2. 95
and (Ca0)/(Al,0;) =1.2 ~ 1.6, after VD feeding 1.5 m/t calcium-iron wire and soft argon blowing for =15 min, the
[N], [H] and [ O] of steel 49MnVS3 are respectively 130 x 10 ™% ~220 x 10™%, 1.2 x10™°* ~1.5 x 10 ° and 5 x
107® ~ 11 x107%, finished producis grain size is =35 rating, nonmetallic inclusions and macrostructure are all <1.5 rat-
ing, the structure (banded orientation <1 rating) and the mechanical properties (R, 803 ~883 MPa, R, 517 ~590 MPa,
A16% ~21% , Ay 39 ~59 J) all meet the requirement of standard.

Material Index 100 t DC EAF-LF-VD-CC Flowsheet, Non-Quenched and Tempered Steel 499MnVS3, Process Practice
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Table 1 Standard and internal control chemical composition of steel 49MnVS3 / %

1 JEARN 49MnVS3 B 5yigit

i C Si Mn P S Cr \ Ni Cu Mo
R BT84 49MnVS3 F AR HE fe 04~ 0.15- 070~ < 0040~ < 008~ < <= <
050 0.50  1.00 0.030 0.065 0.30 0.13 0.40 0.30 0.080
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(1) @R g B Iy (DCEAF) R &
100 t, 5% Fi 9O 4P IS 7 =X ABCEI e 1 45 AR s AR
SEZNH 100 MVA; R H 72 711 mm; BL & 7K@ 4]
B EUBR I o P BE K Y S VR AR R 1 2 45
min,

Q) WEREHY (LF) AFRAR 100 t, 28R 25
SELIE 18 MVA, A 4 ~6 C/min, HK B2
400 mm ; R P2 0B IE MR SRR T OBUAE LR B 4
il ; i 2 6 B LM 228,

(3) A= BBy (VD) AR A& 100 t, %
S RARBHE + BRI B R IR H & BEIAF 20
Pa, THEEZS B 67 Pa; ERMAE 450 kg/h; ZRIKH
#£ 13 t/h,

(4)5HLS WARITHEENEFINRB R
10 m, P45 W T (mm ) 195 x 195,240 x 240,260 x
340, tPlEMfD A& 30 t, R E A shEHl R (45 5
o L T 00 P FTBE (BT SR o R B IR RCR L 0% B Bl
KA
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3.1 WP EREREE A A

TSR A PR BRI POK Hism B i T
AT BOK AP IREETEL 500 CZ 47,90 t £k7K,30 t
A, BT BEEE] 0. 015% LU, = 33 i) 5
FACHE RN 500 ~2 000 m*/h, 47 P4 R E
IS, Mok ] BE R A R B, W R 1R R 72 2 500
m’/h, B FF 2 ~ 3 min, BUBE SR M 45 3R C B &
0.20% ~0.30% FF {5 H 4% (4 H7E 1.5 min, 54
THRAFERFEWRE) .

BR 515 R 4R SR FH B RO P TG HE R B 7 X, 1
BT LA B i A, O R
3.2 mEEEEZRA Ca0/ALO,

R RTE (R) 7£ 2. 80 ~2. 95, H &1 Ca0/

ALO, =1.2 ~1.6, HMMWMA G HEMA K, 5 B
HAT N 2,

SRR A AL RE IR A, B4 I A BETE 150 ~
200 kg, BAZRFSBARIGEH, B AE & BAHT K,
HRIA R il 5 i B R E 150 ~200 kg, 54
FrRit R R I AR Ao EEL 3 SO AE AR
ST BRRES R KR 3,

3.3 AL BFNER R EE

REEFBITHER, MASE&ZT TR, VD
HAaEMANB B RIEE & & <0.0002% , T
Se ], 38 A 0 98B F CaO/ AL O, , W RIIE
R B R AR A S SRR T ER L R R Y
AR, R E SR VD 5 /AN B R E] = 15
min, FEELEIAIE AN 1.5 m/t, 2B B ER
k4,
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Table 2 Ingredient of synthetic slag /%
5i0, Ca0 ALO, MgO TiO, H,0
1.38 51.33 33.60 4.12 0.03 0.03

#3 LF HBEEHBMNEE
Table 3 Ingredient and basicity of Lf refining slag /%

G/ % WE (Ca0)
310, Ca0 MgO ALO;  FeO Mn0 (R) (ALO;)
16.01 46.28 3.51 33.25 0.89 0.80 2.89 1.39

15.94 46.43 3.53 31.99 1.21 0.95 2.91 1.45
16.63 48.27 3.55 31.39 0.66 0.33 2.90 1.54

x4 FBHREMSSH
Table 4 Ingredient and parameters of calcium-iron wire
B % #/ )24
Ca Fe (g-m™")(g-m™")
25 ~28 (Ca+Fe)=90 =240 <175

H® w09
mm

13 +0.8 <0.5
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Table 5 Actual analysis of element and gas content in steel 499MnVS3

W 25y % Sk aR/107°
N C Si Mn P S v Cr Ni Cu [N] [H] (o]

3 0.46 ~ 0.30 ~ 0.88 ~ 0.001 ~ 0.004 ~ 0.09 ~ 0.19 ~ 0.01 ~ 0.02 ~ 130 ~ 1.2 ~ 5~

x| 0.48 0.40 0.92 0.014 0.005 0.10 0.22 0.02 0.04 220 1.5 11

W 0.47 0.35 0.90 0.013 0.004 8 0.10 0.20 0.02 0.02
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Table 6 Nonmetallic inclusions and macrostructure of ®140 mm roun bar of steel 49MnVS3 /rating

E| Ae A Be B Ce C De D — A HulE SERLEIAL R

PR <3.0 <3.0 <2.0 <2.0 <1.0 =1.0 <I1.0 <1.0 <2 <2 <2 <2
WEE 0.5~1.0 0.5~1.5 0 0.5~1.0 0 0 0.5 0.5~1.0 0.5~1.0 1.5 0.5 0.5
AR, X FE 2T 2 TR P R s . BUh,
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7E 260 mm x 340 mm R % &5 R 140 mm
PFLEEA R IAE & R Jeae R I 45 R nk
6 FT7R.
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260 mm x 340 mm BY3% 5 4L AL $150 mm
MR % , 22 880 “CARIR 120 min 1E A X& , FFINHAE]
580 °CfRiR 240 min [8] k75 ¥, J7 2 RRIASS R an
RT R, JIEFMERER I R B, 49MnVS3 £ HY 52
B AR AR R, H& R ISV AT
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Table 7 Mechanical properties of $150 mm round bar of
steel 49MnVS3

Y R,/MPa R,/MPa  A/% Z/% A/l
PR T80<R,<900 =450 =8 =20 =39
HahE 803 ~ 883 517 ~590 16 ~21 38~49 39~59
- H 8 848 554 18.5 45 45
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