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EESHEAN 4147 @500 mm EEEIFEH EFTTE

FihHE KHX BHpx
(ILF A RERHRATBEART &0, KR 215628)

B B KNEESHES 4147 (/% :0.46 ~0.50C,0.15 ~0.355i,0.8 ~ 1. 0Mn, <0. 015P, <0. 008S,0. 85 ~
1.10Cr,0. 15 ~0. 25Mo,0. 02 ~ 0. 04A1) 385 T2 110 t EBT B3} -LF-VD-®500 mm [ElEREE, a6 okt
80% 87K +20% JF4A, 15%] (Pb + As + Sn + Sb + Bi) <150 x 10 ™* ,EAF & 5[ C] =0.08% , & & [ P] <0.006% , 3+ 7
TR 1. 0 ke/t AL BA SRR LF ¥458 i (/% :40 ~55Ca0,20 ~30A1,0,, <6Mg0, <4. 058i0,, <1.5Fe0) ,
R EE<0.002% ,T[0]<17x107% [N]<32x107%,[H]=<0.9x10"°,(Pb+Sn +Sb + As + Bi) <0.013 7% ;
EFHFREP LR B S KM ERIRYH<0.5 K, HESEURAREER,

FER BESHMN 4147 0500 mm EEFEHE 110 t EBT EAF-LF-VD-CC if: HE&E SHEE

Production Practice of 500 mm Casting Round Bloom of
Steel 4147 for High Pressure Cylinder

Li Shangbing, Zhang Xinwen and Xue Weijiang
(Technology Research and Development Center, Jiangsu Yonggang Group Co Ltd, Zhangjiagang 215628 )

Abstract The steelmaking process of steel 4147 for high pressure cylinder (/% : 0.46 ~0.50C, 0.15 ~0. 3581,
0.8 ~1.0Mn, <0.015P, <0.008S, 0.85 ~1.10Cr, 0.15 ~0. 25Mo, 0.02 ~0.04Al) at Yonggang is 110 t EBT EAF-
LF-VD-®500 mm round bloom CC. With using charging 80% hot metal + 20% scrap to control (Pb + As +Sn + Sb + Bi)
<150 x107¢, controlling EAF end [ C] =0.08% and end [ P] <0.006% and adding 1.0 kg/t Al during tapping; using
LF synthetic refining slag (/% : 40 ~55Ca0, 20 ~30A1,0,, <6MgO, <4.08i0,, <1.5Fe0), the sulphur content in
finished liquid is <0. 002% with T[0]<17 x10°%, [N]<32x10"%, [H] <0.9 x10™%, and (Pb +Sn +Sb + As +
Bi) =0.013 7% ; the rating of center porosity and shrinkage pipe of casting round bloom is <1. 5, and the rating of each
inclusion in rolled products is <0. 5 to meet the requirement of quality for high pressure cylinder.

Material Index Steel 4147 for High Pressure Cylinder, ®500 mm Casting Round Bloom, 110 t EBT EAF-LF-VD-

CC Flow Sheet, Sulphur Content, Gas Content
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Table 1 Chemical composition of standard and finished metal of steel 4147 /%

BES C Si Mn P S Cr Mo Al
I5E101986 0.476 0.27 0.94 0.006 0.0006 0.988 0.200 0.029 HHEH B2 65. 1% , i B
I5E101985 0.481 0.28 0.94 0.006 0.0010 0.989 0.196 0.032
15E101984 0.478 0.285 0.96 0.006 ©.0004 1.003 0.198 0.032 #0.001 1% , & T (I H 8.
15E101983 0.487 0.27 0.94 0.008 0.0020 0.995 0.196 0.034 LF ¥4 30)5 VD S80S B B
_ 0.46~ 0.15~ 0.80~ =< < 0.8~ 0.15~ 0.02~
WEER 550 035  1.00 0.015 0.008 1.10 0.25 0.04 SRTAIE 1,

£2 NTRSENBRRARFEURBRSE /%
Table 2 Requirement of standard and analysis of residual elements and gas

content in steel 4147 /%

1.2.3 VD #kEEssl

VD HHEZRA T (<67 Pa)ff
HzsAtE] =15 min, EE IR 2EK
R W R ES I, BRI

it N H 0 Pb As Sn Sb Bi B4y, R EEERAR 4B AL, BRIR A (6] =
15E101986 0.003 2 0.00008 0.0013 0.0006 0.0060 0.0005 0.0010 0.0005 . N s b
15E101985 0.003 0 0.00008 0.0017 0.0008 0.0070 0.0010 0.0010 0.0007 20 min,, JE 3P fE /N BURLIE 5
I5E101984 0.0032 0.00009 0.0005 0.0009 0.0080 0.0020 0.0020 0.0008 4y b¥E, R T FAHSEFET
15E101983 0.0023 0.00007 0.0012 0.0007 0.0080 0.0020 0.0020 0.0008 -
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1.2.1 ®IPEE Table 4 Analysis of refining slag in LF and VD refining

kB (1) BFTRAIER]; (2) B R
B X (3) 2 R MRBEAN TOE By B AR, EERIR

process / %
IF  Ca0 S0,

SFeQ ALO4 MnO MgO

LF 50. 66 5.84 0.95 29.52 0.09 8.41
m%ﬁ@;ﬁ:%m%xpﬁyj@t,ﬁfﬁljj\yﬁﬁﬂs}cpﬂgﬂg VD  44.48 5.59 0.49 31.33 0.10 8.60
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Table 5 Hydrogen content in steel and parameters of vacu-
um treatment in VD process

e B/ WESH BERE REAN KKHE/

10-¢ 8]/ min B/ Pa ]/ min min

*R3 LFHEARENAR /% 15E101986 0.8 33 53 20 27

Table 3 Ingredient of LF synthetic refining slag /% I5E101985 0.8 32 65 21 29
— 15E101984 0.9 33 49 25 49
5i0, Ca0 Al, 05 Cal, FeO MgO 15E101983 0.7 32 65 22 68
<4.0 40.0~55.0 20.0~30.0 =<8.0 <15 =<6.0 TZEHE =<1.0 =30 <67 =15 =15
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FHEBEEHEN 0.8 x107°, X8 TH ESHH
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1.2.4  EéEEsH

HEFHLBAP Y% BRI (0.35 m/min) i
(20 +5)C HBWH (WEPE S +2 mm) 33
A BRERSEEERNER K., &
o BEEREM . (1) &R KinawR R RS
2150 450 A, $H# 2 6 Hz; (2) —¥ HAEO0.1 L/
kg, — . R RAKAEMSERH, R X HIE
K, IKBAERR 45% 40% 15% 5 (3) 45 B # 1) &
BE R 2R, ZR R =72 h, TR E
<200 °C, fRYHERAFRNETERFNE 6,

4 HL B R BR RE 0. 75 ~ 0. 95, K1 100 ~
1160 °C,1300 Ck5FF 0.55 ~0.75 Pa - s, HHiH
RERER LA AT LS KFL ek UG .
O EHRE, R REARER T
2 LYREHR

& B R OB, POBMRES<1. 5

Fo6 LRB[HORPEAR /%
Table 6 Ingredient of mold powder /%

5i0, Ca0 ALO;  Fe,0, MgO Cy
30~36 25-31 4.2~7.2 <200 1.5~3.5 13-~16

F£7 4147 ) ©500 mm EHEIREFEL/ E
Table 7 Macrostructure of ®500 mm casting round bloom
of steel 4147 /rating

L o mE KR KT
TE  gwm L omg omy mg qm

15E101986 1.5 0 0 0 0 0
15E101985 1.5 0.5 0 0 0 0
15E101984 1.5 0 0 0 0 0
15E101983 1.5 0 0 0 0 0
FMER <20 =20 <1.5 <1.0 =1.0 <I1.0

o

B2 4147 1 ®500 mm H&E RSB IRMEER
Fig. 2 Morphology of macrostructure of 500 mm casting round
bloom of steel 4147

£8 4147 REF RSB I2HRA/ K
Table 8§ Examination resuits of nonmetallic inclusions in
steel 4147 rolled tube /rating

- A B C D
m A @# ®H @ & @ #H
15E101202 0.5 0 0 0 0 0 05 0
15E101203 0.5 O 0 0 0 0 05 0
15E101204 0.5 0O 0 0 0 0 05 0
HEER <1.5 <1.5 <1.5 <1.5 <1.0 <1.0 <1.5 <l.5
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£0.001 1%, VD 5 H 48 0.8 x10°°,

Q) FEREEPOHM <L 5 K, EFRERET
RERE. FLUEESRIEY AB.C.D ZRHY <
0.5 %, KARETHMNHEERK,

S 30k

(1] B2 GEARALLAETNEFARRER]I]. K%,
2004,33(4) :1-6.

[2] WEE, FEE REHEESHEAREN TERHEEE(I] #N
W IR 5 A31{6,2006(6) :158-162.

[31Z4T ., ¥ 758 BESHNAEEENRERERSI[I].
#5749 ,2009,25(3) ;22-25.

(4] #E%, ZR0GE, I, . 30C:Mo “CHR 47 - K I e 2 1 BF
2R[J]. $:49,2009,25(4) :58-60.

(51 Bk &.2ER.E R, % 34CMA SHMAEEBLER I
[1]. $3mis,2013,31(2) :53-55.

(6] Mg, R, KT 18, . LF Wkl BB SR X SRR s
BERIREmIL ). 4k ,2009,44(7) :3644.

(7] FEF, BRI, DT, 4. BESMA 34C:Mo-H FSR BN
R[] EF12548,2014,31(10) :1-8.

8K (1978-) B B+ (2007 S EKKE) , TRIT, 5%
WKL L E-RRREHE,
E-mail ; lishangbing2004@ 163. com

5 B #7.:2015-08-23



