39 BH 4
2018 468 A

Vol. 39. No. 4

FFIA
SPECIAL STEEL August 2018 -1 -

VOD +LF f5M T ZMiE 304 AENKXEWRIEE

IEER LEE
(LT RAARGE R A FBA T ARG, KJF 030003)

8 E I 304 REEHMRA VOD + LF B T EMBHRBY W BMFTHR, oA ELEFERE 2 i
VOD Juf R FF IR AT AL R T | LF St #E T Z TR uT AU | o R a0e 68 s R S5 SR BEAT BURE , 37 I RG22 AR
ST SR L R SRS T TR . BT R 304 AEMAEF LSBT O] R B R K, i YHE
7E LF S5l 2 RS, B T2 MR B Bk ; T Je W8 STEFHTRIR TZ BT Cr, 0, MnO &Y K
F, BRI LG URERRERJe 2 5 T LE SRR EHEIS , e B R LIS AR e W h £, R Jede
YR = LT T AT AR

XM 304 RBH VOD-LF-CC TEHR  Jeed

Evolution of Inclusion in 304 Stainless Steel during
VOD + LF Refining Process

Wang Chuandong and Wang Zhijun
(Technical Center, Taiyuan Iron & Steel ( Group) Co LTD, Taiyuan 030003 )

Abstract The change of inclusions in the VOD + LF refining process of 304 stainless steel was studied. Before and af-
ter the beginning and end of the smelting process of the second VOD furnace with continuous casting and continuous cast-
ing, before and after the beginning and end of the weak agitation process of the LF furnace, mid-term tundish casting, the
continuous casting billet is sampled, and the use of chemical composition analysis, metallographic observation and electron
microscopy were used to detect it. It is found that the T[ O] production process of 304 stainless steel gradually decreases
with the process. The number of inclusions is on the rise before LF weak agitation. Then the process flow is gradually re-
duced. The morphology of inclusions is dominated by oxides of Cr,0, and MnO before the reduction process is carried out.
After the reduction process, the main silicate inclusions are found. After the weak agitation of LF refining, the inclusions
changed into spherical inclusions with calcium aluminate as the main inclusions. At the same time, the formation mecha-

nism of inclusions was analyzed and studied.
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Fig.2 Change of amount of inclusions in 304 stainless steel in
steelmaking process

Cr-Mn-Fe( & 3a) , 2Ll Cr,0, MnO A ERELY 5
MnS HE AN E & JeZe, i VOD IR HRERE £
BERFEYH R ITE N 0-Si-Ca-Al-Mg (& 3b) , Ky aE
FRih Je A B RV B, RIB BB BB A
F#4,{H Cr,0, MnO FEE YA BB, LF ¥
B R EE R YA BT E WK 0-Si-Ca-Al-
Mg( B 3c) ,5 VOD 154545 3R e E B Je e & A4
[A,/8 LF BB e T E L AR TR N
0-Ca-Al-Mg( [ 3d) , AF54R BRELBRTE I 2= 400 1 S 7Y
HBRITTE, EHEPREESE T EREMEBT
RN 0-Al-S-Ca -Cr( & 3e) , HEGEMER I
FALSEE R A HINE & Je 244
3.4 FRYMERIER

VOD 1445 BI7E 90 t ) K-OBM-S #13% Ff = i &k
K+ BEFITHE, AR AYGKP K TERES
AL, R IR R EFEB B S RN T2, At
VOD 16 580 b i A Ak (#  FeO ,MnO,Cr,0, &
BER)MERR(ER]D),FANNFEEE(E ) ®
EBANEGETF P4 TR, XFER VOD
AT Ie 4L Cr, 0, MnO BYE ALY R £, R B
FEEWAREZMBMITELRE, F3 MnS 41

VOD itk R T2 /5,y #E ' FeO MnO,Cr,0,
F B[R VOD G HRRT I A L B E AR, Rl 4R
FRFEK 64. 11% , FBE LT 2 8 B D,
VOD ¥ A B L kiR TE B, ERET
BT TIRIR SRR PEERAE, S BT KB E M
BN, B TR R, FARESE BT
BREREANBFERK S0, ERETEHNEK
HRFMETEMYFLRERN, EREHER



F4

FAEARE VOD + LF FEHRH TZ WA 304 AFERRBYHEE

(a)

(b)

()

(d)

(e)

300

200

Cr

Mn

Fe

350 1

. 250 |
- ®

+ 200 |
=

= 150
. 100
50 f

Ca

(R S

200

Si

Ca

Ca Mn

Al

Ca

Al

Cr

b

20 30

40 50 60

Fe

70

80

E3 BRI YHIEA  (a) VOD §7; (b) VOD f5; (¢) LF #i; (d)LF J5; () FPlEE/ E T
Fig.3 Form of inclusions in process of steelmaking: (a) before VOD; (b) after VOD; (c¢) before LF; (d) tundish/casting bloom

90

100



< 4- FREREN 539 %
£1 304 "HEMBHBEEL %
Table 1 304 stainless steel refining slag change /%

K TFe FeO $i0, AL 0, Ca0 MgO MnO Cr, 0, Ni, O CaF,
VOD 0.73 1.410 31.56 4.05 47.05 15.15 0.854 1.438 0.059 1.982
VoD J5 0.19 0.025 28.42 5.02 58.32 4.35 0.072 <0.01 0.042 9.040

LF B 0.21 0.245 28.21 5.91 57.08 4.05 0.110 <0.01 0.043 9.444
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