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Practice for LF ( VD) Refining of Medium Carbon
Sulfur Free-Cutting Steel

Wang Xiang, Xiao Yang, Yu Maoren, He Yong, Xia Huihua and Zhou Yinghao
( Guiyang Special Steel Co Ltd, Guiyang 550005 )

Abstract Medium carbon sulfur free-cutting steel 1141 (% : 0. 37 ~0.45C, 1.20 ~ 1. 65Mn, 0.06 ~0. 12S) and
steel 1144 (% ; 0.40 ~0.48C, 1.35 ~1. 65Mn, 0.24 ~0. 33S) are melted by 65 t Consteel EAF-LF (VD)-( 150 ~200)
mm x (150 ~200) mm CC flow sheet. With feeding Al wire during LF refining to control [ Al] 0.02% ~0.05% , end-refi-
ning-slag basicity (Ca0/8i0,) 2. 62 ~3. 02 to keep sulfide capacity in end refining up to saturation state, and blowing ar-
gon 200 ~250 L/min, =15 min during VD process, the [ S] of steel 1141 before and after VD is respectively 0. 11% ~
0.12% and 0. 10% ~0.12% , and the [ S] of steel 1144 before and after VD is respectively 0.30% ~ 0.33% and

0.29% ~0.30% , therefore the sulfur content in steel before and after VD process is constant.
Material Index Medium Carbon, Sulfur Free-Cutting Steel, LF (VD)

1 IZES

SRR T LF R 4 R 20 0 T B L e i S
VLBh1E B AF A T, o 72 PP MR AR T I A, IR
VD EEBALEM T ZMA L PR R 5
THIM, LZ 2R 65t Consteel EAF—LF—
VD—CCM (150 mm x 150 mm), RHEM T Z5H
B2, BB & B RS SR ME S AT T 4 RN R
PSR SIR I | R AE 11 O 8 B 3 O L
L AR C) MBEHAEEURAETFMNET
W RARE PRI RR

AR VO 0 1 75 0 YA B0 5 T LA 75
TEM B —E AT (1) B Ak, AT e ) 8ok
(2)i&iH CaO FER S, Fiamt L HEA G, H
Y CaO FE=60% ,BE CaO T EARS L, Ak
i, HRE 2 : 2 CaO & & 13 S0, ¥ oA B AH A
Prift s p AR, B TR E BT R
PR 2 R T BRI 3 1 500 (3) IR BEXT K,
JUF TR ABIRE T = 4R = BB B 5 (4) N 98
B ARREL S EEW R, IR A AR,

R, fEE S B R R S SR (L £ R E R
(I, @3 S TEXF R 2P BRI i 78 7 1 7
HITEOLT , R ORI P B & B A AR e B IR, TERS A
BT ECLL - RE W, (AR AL A R A B A, L
Ta%E VD AL B SRR P OB 2, R4 VD AL S
GBI A KT S
2 EFRRE

DL 4R A 7 1141, 1144 ( ASTMA29/A29M-
2004) HE], HALZE AT ERLE L,

®1 1411144 WU FHSERHN LF GBI HH S/ %
Table 1 Requirement of chemical composition and analysis
before LF refining, steel 1141 and 1144 /%

WH  fme  C Si Mn p S

lap 037~ 015~ 120~ <  0.06-

B 0.45 0.30 1.65 0.040 0.12

FRAEEK llag 040~ 015~ 135~ < 0.24-

0.48 0.30 1.65 0.040 0.33

ap 030~ 010~ 125~ < 012~

» 0.37 0.16 1.40 0.030 0.15
LF i 5

g 03~ 010~ 125~ < 0.28-

0.40 0.16 1.40 0.030 0.32
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Table 2 Main technical parameters of ladle furnace
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Table 3 Main ingredient of refining slag before VD and
[S] before and after VD

L] [8]/%
MY VDET VDS Hi&L

A RS % Ca0/
CaO Alz 03 5102 MgO SIOZ

0.110~ 0.100~ 0.100~ 50.51~16.35~ 19.37~ 1.2~ 231~
0.120 0.118 0.116 53.74 2.78 21.& 1.7 265

0.295~ 020~ 0.291 ~ 52.36~ 15.85~ 18.32~ 1.4~ 2.62~
0.300 0300 0300 55.27 18.% 2.3 1.8 3.2
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Table4 Macrostructure, [ O], [H] and ratting of inclu-

sions in products of steel 1141 and 1144

S| Pk g B (0] (H]/ & B/ R (ASTM)
852 NE % 1070 10°° A B D
114 81314 1.0 0 14 L7 2.0
813145 0.5 0 10 1.5 2.5
81346 1.0 1.0 15 1.7 2.0
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1144 813147 1.5 0 12 1.6 4.0 :
1.

813148 0 .o 12 2.0 3.5
813149 1.0 0 14 2.0 4.0
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