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A Study on Cleanliness of Spring Steel S5SiCr during
80 t BOF-LF-RH-CC Steelmaking Process

Du Guangwei'' > and Guo Hanjie'
(School of Metallurgical and Ecological Engineering, University of Science and Technology, Beijing 100083 .
2 Qinghai Engineering Consulting Center, Xining 810001)

Abstract The flowsheet for steelmaking of 280 mm x 325 mm casting bloom of steel 558iCr (/% ; 0.55C, 1.428Si,
0. 67Mn, 0.008S, 0. 67Cr) is 80 t BOF-LF-RH-CC process. With during BOF tapping adding Al, ferrosilicon and refining
slag, controlling slag basicity R (Ca0/8i0,) about 2.0, RH refining for =20 min, soft blowing stirring for =15 min to
control the transformation of inclusions in steel, the clean spring steel 55SiCr is gotten. Analysis results show that during LF
refining process the inclusions in liquid transform from earlier period Al,0;-Si0,-MnO and Al, O, inclusions to inclusion
Al,0,-Ca0-Si0, , after RH vacuum treatment the inclusions in liquid all transform to inclusion Al,0,-Ca0-SiO,, the T[ O]
and [ N] at beginning LF refining are respectively 36 x 10 ™® and 26 x 10*, and the T{ O] and [ N] in casting bloom are
respectively 7 x 10 ™® and 43 x 10 "°, and the inclusions in casting bloom are mainly Al,0,-Ca0-Si0, and Al,O, with size
<10 pm.
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Table 1 Samplings during test steelmaking process
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Table 2  Analysis composition of liquid during refining
process and casting blecom /%

Wk T C Si Mn S Cr [Al]s

LF gkuh 0.46 1.33 0.58 0.0091 0.64 0.0015
LF 4k 5 20 min - - - - - 0.0059
LF s 0.55 1.43 0.67 0.0082 0.64 0.0057
PetE 40 t - - - - - 0.0052
7378 0.55 1.42 0.67 0.0079 0.67 0.0051
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Fig. 1 Change of T[O] and [ N] in spring steel 55SiCr during

steelmaking process
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Table 3 Ingredient and basicity of refining slag during
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. s BESY /% W
mi L Ca0 MgO Si0, ALO, FeO MnO (€a0/5i0,)
LFI LFi3% 38.4 7.6 15.7 37.0 0.6 0.7 2.4
LF2 #4520 min 39.9 7.7 17.3 33.6 1.1 0.4 2.3
LF3 LF®Ey 39.4 8.0 18.0 32.5 1.7 0.4 2.2
RH3 E{zs4K 39.3 8.4 18.7 32.0 1.2 0.4 2.1
RC2 #kwk4EH 38.3 8.1 17.9 30.9 0.9 04 2.1
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Fig. 2 Morphology of typical inclusions during LF refining

process: LF beginning (a) Al,0; and (b) 515i0,-38A1,05-11Mn0;

LF refining for 20 min (c) 188i0,-51Al,0;-26Ca0-4MgO and (d)

155i0,-59Al, 0;-24Ca0-2MgO; LF end (e) 148i0;-54Al,0,-27Ca0-

SMgO and () 72Al,0,-14Ca0-95i0, 4MgO
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Fig. 3  Morphology of typical inclusions during RH refining

process: RH treating for Smin (a) 62A1,0;-22Ca0-155i0,-1MgO and

(b) 75A1,0,-12Ca0-8Si0,-5MgO; RH end (c) 65A1,0,-19Ca0-

14Si0,-2Mg0 and (d) 56Al,0;-27Ca0-155i0,-2MgO; soft Ar blowing

end (e) 52Al,0,-27Ca0-185i0,-2Mg0 and (f) 51Al,0,-31Ca0-
168i0,-2Mg0
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Fig.4 Morphology of typical inclusions in liquid in tundish: (a)
67Al,0,-19Ca0-108i0,-3Mg0 and ( b ) 68Al,0,-19Ca0-118i0,-
2Mg0; in casting bloom: (c¢) ALO;, (d) 91A1,0,9MgO, (e)
43A1,0,-29Ca0-255i0,-2MgO and (f) 66Al,0,-16Ca0-145i0,-3MgO
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Fig.5 Distribution of ingredient and size of inclusions in liquid during LF refining process: (a) LF beginning; (b) LF refining for 20min

and (¢) LF end
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