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Abstract

Inclusion control method of 22SiMn2 steel under BOF-RH-CC metallurgical process is studied based
on process temperature distribution and process operation. It is concluded that the RH process
treatment process and effect are the decisive factors for the cleanness of the steel, and the process
temperature and rhythm control have important influence on the RH treatment process. By short-
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ening the treatment time of Ar station, establishing a standardized RH operation mode, stabilizing
the continuous casting process, the average total amount of inclusions in steel was reduced from
0.0136% to 0.0084%, and the qualified rate of ultrasonic flaw detection was increased from about
80% to more than 97%.
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Table 1. T[O)/ppm of steel in different metallurgical process
F 1. FREIIFHRAKEE S E/ppm

IR Lo F ko HMgE R Ar B5Eh RH 23k RH &)
T[O] I/ppm 900~1100 200~350 150~180 100~150 10~20
BREIC 1700~1720 1600~1660 1585~1650 1580~1640 1570~1580

1 PR, R AN, 22SiMn2 AN AR K e S B e, E R R, X
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SR RAIR I R v, SRBR N MR SRR BE TN R

RH Ab VA 4 1 FE b i B A AL BE TR [2] [3], fH B T A= B RH AL AIAR 7K L 9% B3 L A K
AbE S FEAE LA B R e S —, (EIREIRE, KTB WEE MR AME L BT B iz M, T Eub
FGAG B EARHE R, AFIPEATLE KTB WA T M AFTER R 22 5, 18 UK T & K R 20 30

KB G, AN e e B A A B RS RAASIN S BR A I (1 42 4 & & AE 20~30 ppm Z [R] 5,
50 pm B BLFRIAR (1 HL AR I S M I S8 B e AR 45 R 2 B, @@ I Olympus &AH S ss |
FEIQUANTA400 $5#H1 %% (SEM)AT EDAXGenesis 100-EDS 251347, 153 I 24 W i T 30 5 40 5 4n 4]
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Table 2. Types and content of inclusions in final 22SiMn2 plate

52 2. 22SiMn2 Bl RERIR PR R AR B R S

vt Total amount Al,O3 Cr,0; TiO, Others

BTE wW/% 0.0136 0.011 0.0006 0.0012 0.0008

Figure 1. Strip inclusion in 20 mm plate
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Figure 2. Irregular band inclusion in 30 mm plate
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Figure 3. Morphology and components of strip inclusion in 20 mm plate

3. 20 mm SRR FAR SR AANEN LS B AL 53

2.4 1

1.8 4

KCnt Si

1.2+

0649 o

F

62Na U\ Fe
00 T Ll T T T T ml
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00

Electron Image 1

T00 pm

Figure 4. Morphology and components of irregular band inclusion in 30 mm plate
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Figure 5. Segregation structure around strip and band inclusions
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FI TR K BT aa PR SO, 3k S il AR AR i 22 AR K B DTk . SERRAR =, BRANIN N =05k
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2) A JE R A ST R], R/ Sl P ek R Bk AT 2R R o SRR AR 7 R G A BRI ] ER P34 5
IYEPESET 100 FPLLA, GEuhALFRIE FERD T 5°C~10°C, BT RANK IS Sk T fEAE RH T LASEER,
FITLL, SEFRACER AR I A 2R

3) RH H ANt FE bR #ELL

R R, BKRERIIE RH I, AM/KIEEE M 1570°C~1635°C HITE I, 4k % 1580°C~1640°C (B
No TRV RIRT 15 B1EHE, FHEEN RH REEE, Wk 3 fis.

Table 3. Optimized RH treating mode
F 3. LAY RH AL IBFRSN

TG EIC KTB O, Blowing O,/m?® gERREIC
>1635 No 0
1635~1620 Yes 4~10
1580~1585
1620~1600 Yes 10~15
1600~1580 Yes 15~25

JRAE AT, RH AR 80 /KI5 i 1575°C~1595°C (56 Bl A R 200k 5, HAw R gk =i 22
v AU P AT 2R A FR R, EDOR/D T e AR R AL FRER Y, RN ZR AT AL BRI SR 67% A A, HE
N, HITA P2 22 P e, 7K A 3 b U Rk B () 2255 /N T 3 min, e s¥) BRI IS 2, Tl RE
KR IR EAN M P iR B o I DL A A AU S, BT 22SiMn2 4 ) Kb B ik R R 45 ORI AR
RRaE R, FSAFEEIAS] 98% LA I, HAGALIR 5 A AR E fRIE 3 min DL R BEIR B R], Rk
REN

4) FERR 0.8~0.85 Likg f55 — A SIS IF shas i, 2RI 8 & i b B, DI/
BT B I A 5% -
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Table 4. Average value of inclusion in 22SiMn2 plate after optimization
4. LG 22SiMn2 SRIRP RTINS E

Type Total amount Al,O3 Cr,03 TiO, Others

Content/% 0.0084 0.0075 0.0004 0.0002 0.0003

M AR DA R, SR B R LB EA —E D, KA AR B G .

Figure 6. Spinel inclusion in impact fracture before op-
timization
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Figure 7. Spherical inclusion in impact fracture after op-
timization
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Table 5. Impact character of typical sample before\ after optimization
5. TZMHaT R BRI Pt EE

ek P IR BE B /K VA1)
e 20°C —40°C
AL H 22 26 23 19 18 19
PALSE 31 33 34 25 26 23

M5 F, T20Uba, FiM-40C i R UL RER A B R IET . MRAEL NS, A %
HUTE %R 1 80% /e A it i & 97% LA LI/
B R BT I B A 3 A Rk

5. &g
1) %F BOF-RH-CC i1 22SiMn2 4R1h ik FE AR e P %o LA 1) 92 2 4 i 1 DA R R 1 e A TR
(- AR

2) AR I E AL RH ARBE T, (R UEES AR (1) St S 25058, 22SiMn2 49 v 1) e 2
B HF14 0.0136%P% % 0.0084%, &4kt B 1T,
3) AWML O Al BT, R S R B R 80% /5 A R & 97% L .
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