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Abstract

In spring steel 60Si2MnA and 55CrSiA steelmaking by EAF-LF-VD, it is available to control [ Als] <

60 x 107°, the total [ O] (9 ~20) x107°, and get the rating of A series inclusion <0.5, B series <0.5, C series <1.5
and D series <0. 5 by adding 17 ~23 kg/t low aluminum ferrosilicon ( Al content <0.50% ) during EAF tapping, adding
more 3 ~ 6 kg/1 ferrosilicon during LF refining and controlling basicity of refining slag <2.5. The molten steel produced by
this deoxidation process has excellent castability being available for mass production.

Material Index Spring Steel 60Si2MnA, 55CrSiA, Non-Aluminum Deoxidation, Process Practice
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Table 1 Chemical composition of Spring Steels / %
G kb C Si Mn P S Cr Ni Cu
ssepsiy 00~ 120~ 050~ < < 050~ < <
7060 1.60 0.80 0.025 0.025 0.80 0.35 0.25
- 0.56~ 1.60 ~ 0.60~ < < < < <
B0SZMmA "g'ea 200 0.90 0.025 0.025 0.35 0.35 0.25
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Fig.1 (a) Relation between [ Als] and (Al,0,); (b) Relation between [ Als] and refining slag basicity R; (c) Relation between

[Als] and (Si0,)
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Table 2 Ingredient and basicity of LF-VD refining finish slag

WA %

- R
IF Al, O, Ca0 MgO MnO Si0, FeO s
LF Fekid| 2.30~6.89 52.87 ~63.95 3.55~10.88 0.001 ~1.41 25.38~33.13 0.16 ~2.01 1.69 ~2.47
iy 3.90 58.02 6.63 0.12 29.25 0.58 2.00
vD beXicl 2.56 ~7.61 49.99 ~63.35 3.36~11.84 0.001 ~0.16 26.10~32.82 0.18~0.83 1.68 ~2.31
SEHy 4.64 56. 66 7.41 0.03 29.60 0.35 1.92
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Table 3 Ingredient and basicity of LF and VD refining fin-

ish slag for several heats of spring steel 60Si2MnA

KR %

= - .
BSOUF 0, G0 M0 M0 S0, Feo ER
5000 IF 4.28 57.18 5.84 0.004 29.57 1.68 1.93
5004 IF  2.76 60.83 6.01 0.004 26.93 0.96 2.26
5088 LF  6.70 59.87 5.28 0.046 24.70 0.58 2.42
5004 VD  4.91 58.46 6.48 0.025 28.13 0.20 2.08
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&2 60Si2MnA IS HRZUB AT SL: (a) LF, 471K 5090, 1. 68% ( FeO) 3 (b) LF 471X 5094,0.96% (FeO) ; () LF, 417k 5088.0. S8%

(FeO) ; (d) VD 41Kk 5094 ,0. 20% ( FeO)

Fig. 2 Morphology of refining finish slag, spring steel 60Si2MnA: (a) LF, heat 5090, 1.68% (FeO); (b) LF, heat 5094, 0.96% (FeQ)

(¢) LF, heat 5088, 0.58% (FeO); (d) VD, heat 5094, 0.20% (FeQ)
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