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Table 1 the chemical composition of steel(mass fraction, %)

T C Si Mn P S Al v 0 Ca Mg

Ca 0.44 0.41 141 0.021 0.043 0.028 0.099 0.0021 0.0012 /
Mg-Ca 0.43 0.47 1.46 0.022 0.045 0.025 0.0956 0.0020 0.0011 0.0012

FERLHI A b EHORE, o Bt LT 1 B SRR HFE . T SEM-EDS 734 2 0 SR B0 »
HI Aspex € BT RPN KA TE L, FF AT 1A 8]t FactSage 8.0 5L #r Je 2 MO BRUE A«
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3.1. WP REMAB R RS

F Aspex il 73 # e 2 P R 0 je HAK S b, S5 aE 1 . B 1@) AT 0L, R £ 4G =Fhk
1 MnS, MnS-Oxide FIH:Ah 27, Ca kb3 5, 4 MnS FIT (5 Eh A5l 62.04%, MnS-Oxide FT (5 L84 22.66%
Mg-Ca 4b¥E 5, 46 MnS T 5 Leffilly 53.62%, [F]iE MnS-Oxide EL 334 N4 30.66%. B Mg-Ca AbHnf DL
B 22 1) MnS-Oxide SZ8¥. K% LIRS MITEI K HESH 2 —, SimsCE R4 MnS JAAEN
ANFETEAWGH A 3 98 BROIRIIIEEALY); RIECIRIITSEBRALYD: FUUPIR KIS s ). I 1(b) Bl W]
M1, Ca AbBRJSK % ELAE 1~3 (-4 15 H 40 Eb oA 19.99%, Mg-Ca AbFEiZ 4> Eb 21N 35.38%, FEK T 5
ZYiRIR (KBEH<3) MY, £ Mg-Ca I EHF T EmMAYIES .
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Fig.1 Types of inclusions and their aspect ratios in rolled samples ((a) Types of inclusions, (b) aspect ratios)
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Fig.2 Morphology of typical inclusions in rolled samples (a and b are Ca treatment, ¢ and d are Mg-Ca treatment)
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3.2. RZANFAL

F Factsage # {115 Ca. Mg-Ca AbFRARR &t A2 Hh Ak AR (e rabr i i, il 3 Fos. Ak
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T AZAT R 2 %0, i 2(c) (d)FTm.

Ti =1536-83w[C]~7.8w[Si]-5w[Mn]-32w[P]-31.5w[S]-3.6W[Al]-2w[V] (1)

T. =1536-334w[C]~12.3w[Si]-6.8w[Mn]-124.5w[P]-183.5w[S]-4. 1w[Al] (2)
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Fig.3 Inclusion content of steel during solidification (a is Ca treatment, b are Mg-Ca treatment)
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Fig.4 The relationship between the aspect ratio of inclusions and the area ratio and the content of elements in the oxide core
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Fig.5 Composition distribution of oxides in the sulfide core in the ternary phase diagram
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Fig.6 Activity of oxide in the Al203-MgO and Al203-CaO systems
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