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Effect of Crucible Material on Inclusions in 55SiCr Spring Steel
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Abstract; The effects of MgO and MgO-CaO refractories on inclusions in 55SiCr spring steel
were studied in a MoSi, furnace. The results indicate that both MgO and MgO-CaO crucibles can
adjust the composition of the steel within the aiming range. Moreover, compared with MgO
crucible, MgO-CaO crucible is more effective in purifying the molten steel, in which the contents
of P, S, [Al],and T. O in 55SiCr spring steel smelted by MgO-CaO crucible are reduced to 56 x
107°, 10 x10°°, <5 x107% and 4 x 10 °, respectively. The average diameter of inclusions in
steel decreases from 1.376 wm to 1. 222 wm, and the ratio of the inclusions with the size <2 pm
increased from 79% to 89% . This is mainly because the MgO-CaO crucible has not only the
functions of dephosphorization, desulfurization and deoxidization, but also CaO reacts with Al,O,
inclusions in steel to form hybrid inclusions with lower melting point, which is easier to float and
remove, so that the molten steel is further purified.
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55SiCr 5B AN (1) H b5 B or F & T R A
B#E 1 Pras. B, C,Si,Mn,Cr,Ni,V 2L &
L rE X FEH WL IA W P,S, [ Al], J&H
PR Tk 28 AL

J T ARG WAL R 55SiCr i A ke 2
VIR, SEE % FH T MgO Fll MgO — CaO i il
TR, b2 il an e 2 B, 3 il 2%
AR L Sk i 5 S R T A 2l A AR P R R 2
SHRAE SR TR i R ML i e, R )
4 20 MPa, s J5 ¥ TE 1500 C 1Y s Ui e il
3 h. HHR AN 55 mm, 5 65 mm.
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Table 1

Aiming composition of experimental steel( mass fraction) %

Hoy C Si Mn Cr

Hirfre 0.55~0.59 1.40 ~1.60 0.60 ~0.80 0.60 ~0.80 0.20 ~0.30 0.08 ~0.20 —

AR 0.59 1. 60 0.70 0. 70

\ [Al], P S T.0 N
<0.012 <0.008 <0.002 <0.04

0.15 0.003 0.015 0.008 — —

x2 HIRHOUERS (RESH)
Table 2 Chemical composition of the selected
crucibles ( mass fraction) %

IR 5 MgO ALO; CaO SiO, Fe,O, HiAth

MgO M 96.15 0.34 2.40 =<0.2
MgO -CaO MC 67.78 1.1 30.26 0.65 =<0.2
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Fig. 1 Schematic of equipment( MoSi, furnace)
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Fig. 2 Effect of crucible material on the chemical

composition of 55SiCr spring steel
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Table 3 Chemical composition of 55SiCr spring steel( mass fraction) %

Him C Si Mn Cr Ni \Y p S [Al], Ca T. O N
M 0.57 1.56 0.70 0.70 0.25 0.15 0.0084 0.0053 0.00005 0.0004 0.0013 0.0029
MC 0.57 1.60 0.67 0.69 0.25 0.13 0.0056 0.0010 <0.0003 0.0019 0.0004 0.0032
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Table 4 Statistical results of inclusions

MR e R

MR Jedy B
mm?> AN emm ~? %

M 735 14 52.5 0. 020
MC 611 14 43.6 0.014
x5 EEYWRSTHH

Table 5 Size distribution of inclusions %
JeZe P Rt/ pm g
i S HAR/ wm
<1 1~<2 2~5 >5
M 41 38 17 4 1.376
MC 39 50 10 1 1.222
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Fig. 3 Effect of crucible material on the distribution of inclusion composition
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Fig. 4 Typical inclusions in heated MgO ( M) crucible
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Fig. 5 SEM mapping of typical inclusions in heated MgO ( M) crucible
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Fig. 10 Microstructure of MgO-CaO crucible at the
1/2 height after interacted with molten steel
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