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Effect of Slag Ingredient on Cleanliness of Alloy Steel by
Crucible Experiment
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Abstract The effect of Ca0-Al,0,-Si0, slag ingredient on T[ 0] in 0. 42C-1, 15Cr-0. 2Mo steel and sulphur partition
ratio Ls- (S)/{S] at 1 873 K has been studied by experiment of MgO crucible in Si-Mo high temperature furnace. It was
found that with increasing slag basicity- ( CaO + Mg0)/Si0, from 1 to 3, the T[ O] dramatically decreased from 0. 001 4%
to 0. 001 0% , and with further increasing basicity, the change of T[ O] was not obvious; as ( FeO + MnO) <0. 50% , the
T[O] was <0.001 0% and as (FeO + MnO) more than 0.50% , the T[ Q] obviously increased to 0.001 4% ; the slag
basicity, activity of Al,O; in slag and [ Al] had obvious influence on Ls, that was with increasing the activity of AL,Q, in
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slag, the Ls decreased and with increasing the slag basicity and { Al], the Ls increased.
Material Index Alloy Steel, Cleanliness, Total Oxygen Content, Slag, Sulphur Partition Ratio
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Table 1 Initial ingredient of top slag in experiment

K HE( Ca0/Si0, ) 1 3 5 7
AL0,/% 10,20,30,40,50 20,30,40,50 30,50 50
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Fig.1 Effect of (FeO + MnO) (a) and ( CaO + Mg0)/SiO,
(b) on T[O]
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Fig.2 Effect of basicity (a), activity of Al,0, in slag (b) and soluble aluminum content in steel {c) on sulphur partition ratio Ls

N, WA 2 Fix.
3 &t

()BREEm | #hn3 3 &, T[ 0] 410. 001 4% iR
H B E0.001 0% , WG HE S H . T[O] EHAH
B A THT(O]#=H7E0.001 0% , B E S Z KT
3, # 4 (FeO +Mn0) <0.5% ,

(2)Ls 762 ~30 BY , B BAEE F MBS
BA® T, BEE P ALO, FEEFAR TR, L
BWE, & ALO, KIEEN Ls MEMBNBE.

BRARMFXSLA B KB(4%F:2004CB619106)

$E3W

1 JKLLM. 400 MPs RSLESRAL T 20 Tk KR, GBI, 2001
(6):27-
2 PR MGG TR, A EREF, 1999(3) 25

3 Lund T, Akesson J. Oxygen Content. Oxidic Microinclusions, and Fa-
tigue Properties of Rolling Bearing Steels. Effect of Steel Manufactur-
ing Processes on the Quality of Bearing Steels, ASTM,1986,4-6 Nov.
Phoenix Arizona, USA ;308

4 Chapetti M D, Tagawa T, Miyata T. Ultra-long Cycle Fatigue of High-
strength Carbon Steels Part | : Review and Analysis of the Mechanism
of Failure. Materials Science and Engineering A356,2003 ;227

5 Chapetti M ), Tagawa T, Miyata T. Ultra-long Cycle Fatigue of High-
strength Carbon Steels Part | :Estimation of Fatigue Limit for Failure
From Intemal Inclusions. Materials Science and Engineering A356,
2003 :235

6 Yang Z G,Li § X,Zhang J M, et al. The Fatigue Behaviors of Zero-in-
clusion and Commercial 42CrMo Steels in the Super-long Fatigue Life
Regime. Acta Materialia, 2004 (52) ;5235

7 Ohta H, Suito H. Activities of SiO, and Al,0; and Activity Coeffi-
cients of Fe,0 and MnO in Ca0-Si0,-Al,0,-MgO. Metallurgical and
Materials Transactions B,1998(29) :119

£ 8(1982-), 5, EHRA, LB RS

SRy B A .2008-01-06



