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Research on the Process of Improving the Molten Steel
Quality of Low Alloy Steel
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(1. Panzhihua Iron and Steel Research Institute, Panzhihua 617000, Sichuan, China;2. Vanadium Recovery & Steelmaking
Plant, New Steel &Vanadium Co.,Ltd., Panzhihua 617062, Sichuan, China)

Abstract: In view of the actual situation of Panzhihua Iron & Steel (Group) company(PZHISC),in order to
controlling compositions of ladle slag, a high basic refining slag was added to ladle during the steel being
tapped, a modifier was added to ladle after the steel was tapped, also a small number of high basic refining slag
and 0.30 ~ 0.60 kg aluminum pill per ton steel were supplemented in LF furnace. And the blowing argon time
was extended by 6 min after LF refining. The removal conditions of inclusions were improved by these technical
measures, the quality of molten steel of low carbon steels was improved substantially. The average total oxygen
content is 14.69 x 105, the average sulphur content is 0.007% , [N] is less than 50 x 107, non - metallic
inclusions of type — B and type ~ C are less than before, the vast majority of non — metallic inclusions of type -
A and type - D both are 0.5 grade in the test slab of low alloy steel.
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—sEgaR—LF RS0 R &%, RTFHN
FEXEFRHFWOT:

BoK AT . R LR , R IEA AP ER KA
BE AD BTN,

FEGIK 120 C EIREE Y BRE T2, IRER AL
SEREF 0.05 m*/(min*t),
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ke/t EHEISH IER S &, R BERHB R
M T isE]; RS EIRENRRENRIBRTZ
3 min EKE 6 min DL . REXFSHIRERN
FEE RS T ANt LF KR 0 B R BT , 8 50 W BRA
], U R EHETENTE K.

RGs rh BudE i 4 5 LF R AT IS RO B R ABUL
SRR B LF R BTSN R R EMEE
Fia 174 WALARE A E 4 TLOIJRIIN]; Begl
MR ERERRI .

2 RBER

2.1 LF ILFEitE]

BTFRR P RE R EORKRNAIEdRE 3
min 3 /NZ] 6 min LL L, HHR LF TR E 55
BavE AP ED (<40 min), ERB R A H NI E
IOA B B R 2/3, R R WEROR M RLE, L
Y855 LF WORET AL B (E] B0 0 , (€ LF 4P B0 TP
HSRIZEAEY, HEIFER S ARERLE
1, B33 1 AT, LF TR i I 2 2 e e v PR A
BOZESK, (U BB R O R IR TR R e PRI T
EHIER.

%1 MEIFERAGANE
Table 1 Time distribution of various stages in

refining processes
FHEM B/ min FHT K/ min 2T / min
B-4 2-9 32-46
29.41 5.64 35.05
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33 iR R BEITRE T O] T4 R &REA, 865K T(0)
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Fig.1 T[ 0] distribution in test slabs
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Table 2 Gradeing of non - metallic inclusions &

HRRG A B C D
1 0.5 ] 0 0.5
2 0.5 0.5 0 0.5(DS)
3 0.5 0 0 0.5
4 0.5 0 ] 1.0(DS)
5 1.0 0 0 0.5
6 0.5 0 0 0.5
7 0.5 0 ] 0.5
8 0.5 ] 0 0.5
9 0.5 0 0 0.5
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Fig.2 Metallograph of inclusions form
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Table 3 Desulphurization results during LF refining

s alsl/e B&(Sl/% BAE/ %
0.008 ~ 0.021 0.005~0.011 25.0~64.3
0.013 0.007 46.2
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Fig.3 Change of [N] in steelmaking process
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Table 4 Chemical compositions of ladle slag after LF refining %
Ca0 S Si0, FeO + MnO AL O, MgO
49 ~ 59 0.11~0.31 6.84~12.25 0.80~2.10 17.10~30.50 5.11~9.35
53.94 0.19 8.24 1.49 25.74 6.21
.l s TILAE 5. HAE 5(a)E[Hl, 7 CaO/ALO, fITF 1.2~
3 i ’
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Fig.4 Effect of the time of “soft” blowing argon at
ladle bottom on T[ O] of steel
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Fig.6 The situation of increasing [N] at various
stages of original and testing process
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