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Cleanliness of Steel 26 CrMoNbTiB for Drill Pipe Produced by
EAF-LF (VD)-HCC Flow Sheet
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Abstract Steel 26CrMoNbTiB is melted by 45 t EAF-LF ( VD) -®80 ~ 180 mm tube billet HCC flow sheet. Test re-
sults of cleanliness of the steel at each melting process showed that the oxygen content in steel after LF-VD is (8 ~18) x
10 ° with lowest average inclusion amount i. e. 2. 31 inclusions/mm’ and that is 3. 66 inclusions/mm’ in casting billet and
the average content of 250 wm micro inclusions in billet is 4. 08 mg/10 kg. To tighten the sealed shield of long nozzle
from ladle to tundish, use monitoring instrument for ladle slagging out, increase tundish capacity and use dam in tundish

are the key process measures to further improve cleanliness of billet.
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Table 1 Chemical composition of steel 26CrMoNDbTiB /%
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Table 2 Parameters of argon stirring

TR BHIHR/(W-t7")
B I 40 200 ~ 300
m#FHE 100
ma&E, MBBERT MRS 150 ~200
BB B 9 T 150
RER LR EFHH 30 ~ 50
1.2 BHES5aH

RS 5 N AF B BB LF 4E B AT |
LF SEBEA 5 VD AR (15 ¢ PH G R
EARERE /MRRE IR VAR 25X 5 it AT
BT WEEA T R Ik: (1)U E &
KRR A B AR ; (2) BFER ATOCE T
(3) KM HTT

/I R R AR AR, SR S B AR e
BEA0 EDAX ETE{Cx 4 P B Sk Ze My i B i\ AL K
BRWEHATHII o KBRS IR L2 0 B8 HH
H KB IR 28], AR A 48 L B A TR B XY
KR Se Ze 0 TR SR AT B

2 HRWE
2.1 RkEE

R AP AR R, T 9 A A T B SRR 1~ 2
ke/t BURKEHRIE 3 ~5 ke/t KEHRA] 2 ~ 4 kg/tRIFT
TEE, RER TEE TR AR
1 ~3 kg/tBUBE#Y 0.5 ~2 ke/t BEZEHF 0.5 ~2 kg/t,
AR T DOANIT R R EF I B AR S, 3
TR SR, HE 1(a) 7140, A\ LF iR BRATHAE) VD
EHRA S WRPE S RIBER, Hh2EaE,
TELF + VD TEZMA T R HA SR NPE S ER
FEH 18 x107°, B AKME N 8 x107°, HBIRMH
S OB, RO I A U R R IR A

ME 1(b) FRIH, VD 5T PR A& B
LF 4 Frigefie, X R 91, s 3 A1 T E 2 Lo 3R
BER, AR 20% ~37% . B2 VD ifRHREHRE
EFARTENE 1% ~5% KHm, RREmEE
HSRIPEFRRA K,
2.2 By
2.2.1 BRURAYEEEL

HREE SO 2 ) SE G R R & B B e e o 3
Bo S PMARIGHAMG R B BRI BT
WA 1(c) i, LF | VD S0 Bk 229 F %
E M 8.435 4~/ mm’ BEWAF) 2. 314 A/ mm®, £
RIRF]72.3% , 7] ) LF VD £ER k29 9 BOR TR
W o {E AN VD 2 o [a] 42 F41 % 55 51 480 2% 43 5l

160 160 14
(a) (b) (c)
140} 140t v ~nf e
3 L v )
120 120 v E 1o}
o 100} s 100} Ly
W sof A ] S s
& ol A Tl v v g di
P A, B ¥y ¥ v 8 |
4ot A 40} $ 4
20' 20 3 2 L
A A
0

Ll LR VD THE BE

LFE LFE VD WHE #%

LFE LFE VDR FHE #&

Bl S ASNTETE () ATH (D) MBI R (o)

Fig. 1 Oxygen content (a), nitrogen content {b) and micro-inclusions number (¢) in steel in each steelmaking period
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Table 3 Distribution of micro-inclusions in steel in each
steelmaking period /%
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Table 4 Ingredient of initial and end LF refining slag /%
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Fig.2  Morphology of macro-inclusions in steel, electro back scattering diffraction; (a) silicate; (b) silicon aluminate; (c) Mg0 + CaO;
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