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Process and Quality of Spring Steel 60Si2Mn(A) Produced by an
150 t Top and Bottom Combined Converter - 150 t Ladle Furnace

Liang Fubin and Liu Xinsheng
(School of Metallurgy and Energy Resource, Hebei Polytechnic University, Tangshan 063009)

Abstract The spring steel 60Si2Mn(A) was produced by an 150 top and bottom combined converter - 150 t ladle fur-
nace (adding Al 1.2 kg/t, Ba alloy 1.0 kg/t, Ar stirring, feeding SiCa wire) - 165 mm x 165 mm billet concaster. The ox-
ygen content in steel at end phase of ladle furnace was (15 ~25) x 10~° and residual aluminium was 0.020% ~ 0.030% .
The results of analysis on macrostructure of billet, distance between secondary crystal branches and electrolytic analysis of
inclusion showed that the most of inclusion in steel were Si0, particle, spherical (Mn,Fe)0+Si0, and MnS with size <20
pm. It proves that added barium alloy is available decreasing oxygen content in steel and modifying morphology of inclusion.

Material Index Top and Bottom Combined Converter, Spring Steel 60Si2Mn(A), LF Refining, Ba Alloy, Inclusion
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Table 1 Chemical composition of spring steel 60Si2Mn(A)
1%
C Si Mn P S
0.56~0.64 1.60~2,00 0.60~0.90 =<0.030 <0.030
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Table 2 Main technical parameters of ladle furnace

mH E 54
el HEEN 150
WA E AR /mm 2950
H B %3 [E]l/mm 300 ~ 500
FEAFAR/MVA 25
H R A /C - min~! 34

X DURE R —150 + LF K (F2), 1 S, Ar
SBEPE W SiCa 28— 165 mm x 165 mm 7 %
(%&3)o
1.1 FpRss

HBIKIBE =1300 C.S<0.035% .P<0.100% ;
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Table 3 Main technical parameters of billet concaster

A ¥
HEAARN 16x2
S5 R W T8 /mm X mm 165 x 165
P42 /m 8
ik ¢ 8
FIEPIE /me min ! 1.5~3.0
HEERKE /m 11.8
HEKE /m 10
HEHFNX 4R EHHE
=R K&
R R x
FHRAR B AR K O RY
34 B 5 5 (6] /min 50
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Table 4 Relation between solidification status, secondary

branch distance and distance from billet shell of spring steel

60Si2Mn(A) /mm

IR 4 7 2 P Y R
40 50 6 70 80

1 0.24 15.30 0.17 0.24 0.25 0.22 0.15 0.17
2 1.13 23.10 0.15 0.24 0.31 0.32 0.22 0.17
3 1.02 18.13 0.19 0.21 0.26 0.49 0.23 0.16
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Fig.1 Macro-structure of incurved side of spring steel 60Si2Mn(A) casting billet
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Fig.2  Morphology of electrolytic inclusion, photomicro-
scope, X 60

B3 60S2Mn(A) B EEM 3 PR ZHITLH - (a) BURLIR Si0, ; (b) FRILBLIK (Mn, Fe)0-Si0; ; () MnS
Fig.3 Morphology of 3 kinds of inclusion in spring steel 60Si2Mn(A): (a) SiO, particle; (b) spherical (Mn,Fe)0-Si0; (¢) MnS
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Table 5 Distribution of content in different size range of 3
kinds of inclusion in spring steel 60Si2Mn(A )

R e 58 R T (um) 15375/ % s
X <10 10~20 >20 BIH%
@ 0.029 0.018 0.006 0.053
@ 0.016 0.012 0.001 0.029
O] 0.093 0.006 0 0.099
TR E R BRIE,

(2) NEEWERAENTRENFEITEN
KM, FLRERRIY FER 3
KA, 5358 OERBURAR Si0, 4Y . ORKE

P78 (Mn, Fe) O+ Si0, T Z2¥ Q2 MnS F 4
V) P RBIR IR,

BE Rk

1 R P RS B E R H . ek, 2004,39(8) :49
2 FRREE,FHE®.60S2Mn(A)MBERNBEETE. MW R¥
#,2003,15(4): 1

RABIK(1950-) , 5B , #42, 1976 £ ALF B ¥ Br s, 4R
PFEARTTRFRH -

Wi B $5 :2006-02-24


http://www.cqvip.com

