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Abstract

In this paper, the continuous casting process of the non-oriented electrical Si-steel from a domes-
tic steel company was taken as a research subject. Through sampling from tundish and continuous
casting slab followed by oxygen and nitrogen analysis and bulk sample electrolysis, the content
change of oxygen and nitrogen and the change of content, scale, type and source of large-size
non-metallic inclusions was systematically studied. Under the experiment conditions of this paper,
the main conclusions are as follows. The content of w(T.[0]) and w([N]) in the head slab and the
molten steel of the corresponding tundish was significantly higher than the one in the other cast-
ing state. During different casting states, the content of [N] in the slab was lower than the molten
steel of the corresponding tundish. The re-oxidation by air in the continuous casting process was
serious. The large-size inclusions in the slab were formed by slag entrapment and refractory ma-
terial erosion. The flow field of tundish and continuous casting mold should be further optimized.
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Figure 1. Sampling scheme of the casting slab
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Figure 2. W(T.[O]) and w([N]) of molten steel in the tundish at different casting
stages

2. AEFEEEM B T BV ELSRIRAERT w(T.[O)F0 w([N])



LA

W(IND) Z A GREE AR, e w] DA, ARVRCR I A 7 s P AR 20 NG B IR I O R, A Rt
BRefs 1< BRI AR A I AR 2 U A AR . TN w(T.[O]) AR AL TT A Y, #t
LI B A HE IR o T WL v FEARAE — AR AL B, BT DL IR v 18] B R R R 2 3150
Wi, AHAEGEFE AR RIRI B, w(T.[O)ISA T, XA i TN T F, AEARENVA0EiRTxT o a) B 4N
iRl B A N R KON S R e e = 2 R DN

3 FR AR A S Y B R AN S8R w(ND ST L. ATCAE B, B2 RS i TF Bep B
A RS A I B B B BUREAR B IR (1 w([NT) B0 o 1) EL AR w([ND) B S 3, 3K i B el ) A [ 4
s s TP GE B TR HH 7K S A P I PV

4 FIR AN RN Y B P LA S 5 50 R 1) w(T.[O])FIXTEL . PTRAE H, 5 w(IN]) A1k 3
ATF, TR AR RS T el B 2 A 2 (0 15 58 55 iy BeiE aN 8 2R P 1 w(T.[O]) 24 % H [ 0 40 V1)
W(T.[O]) B PR,  HITHRI BU# R w(T.[O]) I AL IR Bl A v 8] GLAH Xk A7 B AN A wi(T . [O]) Y fall 2
PR T UL, AEBEREIT B T 1M NI K 2 B R A AN RUDE o 22 45 it ws ok [ -2 i B 37
I e 8 it A ORAP R PR 25 B o BRARK Nl AN ™ 23 AR 2 P I AR, (B w(T.[O]) i/ T
P ARESNEHI AR

3.2. KFRIRIHIRE IR 4

B 1 IR SRR AR SR KUK e e KRR LR o T . IR Bl vl ORI, B Dt
MIREAT, FRASBEREHT BU IR BRI AR & 8 Je 2 M) B BRI T B R R,

5 T AR S I Fp TR S 2 P IK) SEM B Fr s 42 2 v Bdla R oxe AR SR 2 W i o) o 38 I DR HL
ML, B AAFAEA D K MRERRER R A a2, Ut WA DeRE AL % PN A7 5™ E 025 H T 3t sh &
RERH R ME, SN AR MRS, SEREEAN. LAk, R & B, TRIRIEIERR
o, NGB B (B B S RGN TS BB TSRS, 873 B AlOs K444 Si0,
FIMILL I Al O5-Si0, 2K IRM, I A M) BER i e AV 4™ A 1

50
- 2
oy NN 4 7
0 L
35+
30
9 »l
= |
= 20_—
15 +
10 -
5L
0 1 1 1
L2m SkR4m sLR6m IEH T
BeEI B
Figure 3. W([N]) of molten steel in tundish and casting slabs at different casting
stages
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Figure 4. W(T.[O]) of molten steel in tundish and casting slabs at different
casting stages
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Figure 5. SEM photo of macro non-metallic inclusions in the start-casting slab
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Table 1. Statistical results of bulk sample electrolysis of casting slabs at different casting stages

® 1 BRI ER

JERE R JR B S IRMIRIAZ 7
GerErT BL
kg mg mg-(10 kg) <80 um 80~140 um 140~300 pm >300 pm
B2 1.076 0.90 8.65 0.10 0.30 0.20 0.30
AT 2.244 1.10 5.88 0.20 0.40 0.30 0.20
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Table 2. EDS analysis of macro inclusions in the start-casting slab (mass, %)

® 2. KRR RFRAFEBRRAMBEE T T(RENE, %)

(VA o) Mg Al Si K Ca Ti
1 43.05 0.5 56.46
2 30.89 3.37 24.49 4.03 3.77 33.46
3 27.16 16.96 52.22
4 29.83 25.05 11.82 23.94 9.36
5 36.11 57.47 1.79 4,63
6 56.64 16.54 26.82
7 37.14 11.26 37 14.6
8 57.79 37.4
9 48.86 51.14
10 41.77 10.27 33.39 10.45 4.12
11 435 34.15 18.74 0.95 2.66

Table 3. EDS analysis of macro inclusions in steady-casting slab (mass, %)
3. REEPAFHAFSBREMEETT(RESE, %)

(A= 0 Mg Al Si P Ca Ti
1 37.52 1.70 6.43 13.79 421 36.36
2 49,51 49.75 0.74
3 51.94 0.90 47.17
4 39.80 20.11 3.57 36.52
5 54.21 32.19 10.67 1.88 1.05
7 57.69 15.39 26.92
8 23.38 74.27 2.35
9 44.87 2.00 53.13
10 54.03 1.54 0.77 0.87 42.79
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Figure 6. SEM photo of macro non-metallic inclusions in the steady-casting slab
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