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A Study on Inclusion in Ultra-low Oxygen Spring Steel 60Si2Mn

Zhou Hongxia, Wang Ying and Wang Xinhua
(Metallurgical and Ecological Engineering School, University of Science and Technology, Beijing 100083)

Abstract Spring steel 60Si2Mn produced by 80 t LD - LF( VD) - CC flow sheet using aluminum killing during tap-
ping and aluminum powder strong diffusion deoxidation after tapping to get total oxygen content (T. Q) in hillet of steel
10x10°%, [S] 0.005% , [P] 0.010%. Analysis results showed that the main inclusion in steel at end phase of LF and
end phase of VD was CaO( Mg0)-Al,0,-CaS-Si0, series, the main inclusion in billet was CaO(MgO)-Al, 0,-CaS-Si0,-
TiN compound inclusion. As shielding practice was unsuitable led to increasing [ N] and containing TiN inclusion in billet.
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Fig.1 Change of T. O content and N content in spring steel
60Si2Mn during refining process

LF# LF VDE ¥



48 - Rk

%29 %

10°ZEH HE3PHLF B M KT 0F K60 x
107° AT RER i TR BRAER Y BBAMTMT. 04
FmmE TR (20 x107°) , 55 1 {407 VD BiS
3| VD Byf 9K T. OB B A B A, Al B2 B F VD %
75 JE MRS BT B K #E T 5 AL B A IR R 3R K IR
BB FTE, 5 2 WP 4N7E VD = B VD Bk 4Nk
T.ON9Ix10 °F 5 14 x10™° HFHE 2 PBRS
T. FeRIAH K, AT S B EEMER, AR FH
£, 5REH TESE (250 Pa) RBhT AR,
53 Pl TR VD BEKT. OBCARE R,

1 BRI I, 7E LF S, 5 1.3 PHRKK
[NIYERT LA (56 2 3 LF MK [N R ;&
S VD ESLBERETRE EPE1FETFES
FE (60 Pa) 8t , ES A0 )5, [NJ M 64 x 107°°
FEARE] 30 x 10°°, e IR 53% ; A2 B4 R G
THLESHRKRIZEE, AT BRAELE TH
KERAE , FRKIN]EFH,

K2R3 PWHFEERENIL/AL 0 L
1A B —SET. OR[N FHE, FE2 W
W3 PMIT. Ot BERE , WZE 10 x 10 ° £ 4, T A
SREBRIE L RE KBS A RN [N &
REMHAE LI B3 PEEEIX 74 %1075,

0.75 0.25 0.75

°O ©

[ ]
P SRV ST

%R2 SET.ORNSE/10°¢
Table2 T.O and N content in cast billet /10 -
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Fig.2 Ingredient of inclusions in liquid steel at end phase of LF (a), end phase of VD (b) and in cast billet (¢)
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Fig.3 Morphology of typical inclusions in spring steel 60S2Mn, SEM: (a) at end phase of LF; (b) at end phase of VD; (c) TiN
in cast billet; (d) in cast billet

F3 MWW 60SRMn H M RFMITR BRE AR

ogalgel e

Table 3 Inclusion rating, grain size rating, tensile
strength and reduction of area of spring steel 60Si2Mn
rolled products
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