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Production Practice of Clean Steel 27CrMoNbV for
Petroleum Tube Blank

Yu Lin
( Xichang Steel Vanadium Co Ltd,Pangang Group,Xichang 615032)

Abstract The flowsheet of steel 27CrMoNbV at Pansteel is hot metal pretreatment-120 t top bottom combined blown
BOF-LF-RH-360 mm %450 mm bloom CC process. With the process optimization including hot metal deep desulfurization
pretreatment, BOF double slag dephosphorization process, deep desulfurization in the process of BOF tapping and LF refi-
ning with (1.6 ~2.2) Ca0/Al, O, refining slag system, RH refining treatment by feeding Ca-Si wire and protective cast-
ing, the chemical composition stability of steel 27CrMoNbV is produced with P<0.010% ,S<0.004% ,[H] <1.5 x
107%, T[0]=<0.001 1%. The rating of non-metallic inclusion of A, B, C, D and Ds are all <1.0 rating, which fully
meet technical requirements.

Material Index Steel 27CrMoNbV, Phosphorus, Sulfur, Oxygen, Inclusion
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2.1 RESRLS Table 1 Chemical composition of steel 27CrMoNbDYV for tube blank/ %

T T o e S§i Mn P S vV N G Mo
‘ﬁwﬁ"ﬁﬁT W, B g 0.25~ 020~ 035~ < < 0.08~ 0.03~ 0.40~ 0.70~
WFERIRFEL, HFELIATUEFESE,S X 029 0.35 0.50 0.010 0.005 0.12 0.05 0.55 0.80
PRI A B B4 B 7E 27CMoV ‘S #R4Y 706674 0.26 0.2 0.39 0.010 0.003 0.12 0.04 0.52 0.7
A . 706675 0.29 0.33 0.39 0.009 0.003 0.11 0.05 0.5 0.74
BATEREEN, WK ARBEEM 706676 0.26 030 0.41 0.006 0.002 0.10 0.04 0.50 0.72
. - 706677 0.27 0.31 0.41 0.006 0.004 0.09 0.04 0.49 0.72
n A

AR PIATH 706678 0.26 0.30 0.38 0.004 0.003 0.09 0.04 0.51 0.71
2.2 R EKEREEHR 706679 0.26 0.30 0.40 0.005 0.003 0.09 0.04 0.48 0.72
, - . 706680 0.26 0.31 0.40 0.005 0.002 0.09 0.05 0.49 0.72
EHFLERAAMBHMEETIF 00k 027 032 039 0003 0003 009 004 048 073
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Table 2 Main parameters of technical transformation in each process
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Fig.1 Macro-structure of 360 mm x 450 mm cast bloom (a) and $300 mm tube blank of
steel 27CrMoNbV
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Table 3 Macro-structure of steel 27CrMoNbV /rating

,bf,{} ) 'ﬂﬁ 'll'L‘ gﬁl’?l‘ :F’L‘ qjlﬁl Jﬁﬁﬁ ;{‘E

ik B Ry R RW Bk
706674 1.0 1.0 0 0 0 0 x
706675 1.0 1.0 0 0 0 0 x
706676 1.0 1.0 0 0 0 0 x
706677 1.0 0.5 0 0 0 0 x
706678 1.0 1.0 0 0 0 0 x
706679 0.5 0.5 0 0 0 0 x
706680 1.0 0.5 0 0 0 0 x
706681 1.0 1.0 0 0 0 0 X
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Table 4 Ingredient and basicity of BOF terminal slag
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Table 5 Comparison of Phosphorus between BOF charging and end point 10)
4 y Y e i
MH 06674 706675 706676 706677 706678 706679 706680 706681 oo % BRI AL
A¥'BE/% 0.070 0.069 0.066 0.063 0.066 0.067 0.059  0.069 BIEA R, YHPREE
2 M@/% 0.006 0.006 0.007 0.005 0.004 0.005 0.004 0.003 \ . R -
BiBEE/% 91.43  91.30  89.39  92.06  93.94  92.54  93.22  95.65 7£.0.03% LAPY B, 9998 03 )3 ™
HWE, EATE 800 x 107° L) |,
26 EIFARHEEEL Xt TG AT R R SR A A F], R
Table 6 Changes in P content in steel at each processe Jl't’ 2 27ch01§EV KRR Rt A,
. FRAPES TN HaR /% {HEBEEBMEERT , NP E
’ 706674 706675 706676 706677 706678 706679 706680 706681  LiISH|FE 0.03% LL b, REEK
S 0.0070 0.0050 0.0050 0.0050 0.0040 0.0030 0.0040 0.0030
LF i3 0.0081 0.0068 0.0060 0.0060 0.0040 0.0040 0.0040 0.0030 # A 0.025% ~0.053% , & 1
LF #if 0.0100 0.0070 0.0070 0.0060 0.0040 0.0050 0.0040 0.0030 45 (564 ~828) x 10°°, B A 35 7
RH 45 0.0100 0.0072 0.0070 0.0060 0.0040 0.0050 0.0050 0.0030 _
RH #i3% 0.0100 0.0072 0.0070 0.0060 0.0040 0.0050 0.0050 0.0030 1 FEflHFo
%  0.0100 0.0083 0.0070 0.0060 0.0040 0.0050 0.0050 0.0030
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Table 7 Parameter of refining desulfurization process of
steel 27CrMoNbV
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Table 8 Composition and physical-chemical indexes of refining final slag
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Table 9 Changes in S content in steel at each processes 0.003%, ¥ ¥ it 8% % ik |
AEPEETERTHAE /% 92.23% ; S =< 0.004% , [ H] =
T 06672 706675 706676 706677 706678 706679 706680 706681 1.5 x 10~ ,T[0] <11 x1079, 3E
A 0.0070 0.0020 0.0010 0.0020 0.0020 0.0030 0.0030 0.0030 F \ N
B H4N 0.0040 0.0040 0.0030 0.0030 0.0040 0.0050 0.0050 0.0060 éﬁ%*A%‘B;&.‘Dgsslo
LF j#¥5 0.0040 0.0030 0.0010 0.0020 0.0030 0.0050 0.0030 0.004 0 g&’cgéiﬁ] Ds<0.5 g&,é%{nﬁﬂ
LF %5 0.0020 0.0010 0.0020 0.0030 0.0020 0.0040 0.0020 0.0030
RH ¥ 0.0010 0.0010 0.0020 0.0020 0.0020 0.0020 0.0020 0.0020 Ejko
RH ¥4 0.0010 0.0030 0.0030 0.0040 0.0030 0.0040 0.0020 0.0030
g 0.0025 0.0027 0.0024 0.0038 0.0036 0.0028 0.0020 0.002 8
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