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Abstract The effect of converter end [ C] and (TiQ,) in LF slag on converter end [ Ti] and A [ Ti] during LF refi-
ning process, as well as the effect of [S] and [ N] on formation of TiN in ultra-low oxygen ([ 0] 10 x 107®) steel
20CrMoH and steel 60Si2MnA have been studied. Results showed that there were two kinds of TiN inclusion; (1) individ-
ual TiN and (2) compound TiN with core of CaS; TiN was minor in inclusions in steel 20CtMoH, but TiN accounted for
50% ~60% of total inclusions in steel 60Si2MnA ; with increasing S content in cast billet the TiN content increased; as

[Ti] was (69 ~80) x107°, [N] and [S] respectively decreased from (60 ~74) x107° and (30 ~35) x 10 * to (27 ~
35) x107® and (14 ~20) x10°, the TiN number decreased from 4.4 ~6. 1 per cm® t0 0.4 ~1. 1 per cm’; and as [S]

<0.002% , there was no CaS-TiN compound inclusion precipitated in steel.
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Fig.1 (a) Effect of converter end [C] on end [Ti]; (b) effect of refining slag (TiO,) on A[Ti] during LF refining process; (c)

effect of S content in cast billet on ratio of TiN containing core CaS
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Table 3 Change of [N], [Ti] and [S] of steel 20CrMoH AG’ = -291 000 +107.91 T
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Fig.2  Morphology of TiN inclusions in cast billet of steel

20CrMoH and 60Si2MnA; (a) individual TiN; (b) CaS

(core)-TiN compound inclusion
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Table 4 Change of [N], [Ti], [S] and TiN inclusion in steel 60Si2MnA before and after process improvement

S Wl E R/ % HosntEy TEFE/M0"° TiN FHM/ (4 - em™?)
S  (Ca0+Mg0)/(Si0, +AL,0,) TiO,  FeO +MnO min [N] [S] [Ti] ¥ T Mt
X 0.09 2.35 0.39 0.89 14 60 32 72 4.9 1.2 6.1
I
B 0.14 1.92 0.46 0.67 16 67 35 69 5.5 1.6 7.1
0.18 2.54 0.50 0.84 15 74 30 74 3.1 1.3 4.4
wag 061 2.84 0.58 0.42 24 27 20 80 0.4 0.7 1.1
0.95 3,51 0.41 0.52 23 32 16 69 0.1 0.6 0.7
1.18 3.30 0.31 0.61 21 35 14 71 0 0.4 0.4
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