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Abstract The pipeline steel (% ; 0. 039 ~0. 042C, 1. 56 ~ 1. 62Mn, 0. 01Ti, 0. 05Nb, 0.03V) was melted by tor-
pedo desulfurization, adding low sulphur scrap in LD, LD tapping with slag stopper and adding deoxidizer Si-Fe and Mn-Fe
and controlling end [ C] 0.026% ~0.030% , RH degassing treatment and alloying added Mn-Fe, LF refining with high
basicity slag and feeding Ca wire. Examination results showed that in cast billet of pipeline steel the sulphur content was
(10 ~18) x107°, the T[O] =30 x 10, the size of most inclusions <40 pm, and the main inclusion was calcium alu-
minate with few Al,O; and individual MnS being available to increase the resistance on hydrogen-induced cracking ( HIC).
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Table 1 Chemical composition of liquid steel in tundish / %
L= C Si Mn P S Al Ti Nb v T[O] N
B 0.042 0.243 1.62 0.017 0.001 8 0.028 0.010 0.055 0.034 0.003 5 0.004 2
B2 0.039 0.247 1.56 0.015 0.001 1 0.037 0.013 0.051 0.031 0.003 8 0.003 4
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Fig. 1 Change of T[O], [N] and [ S] in each steelmaking phase: (a) heat Nol; (b) heat No2

A THARACE , B S0 553 T AR e B
2.2 REAERAE EAS B

WL AT AR, BT O] L[ N] 25 b e
HEA—5, RH 4530F, TLO] (23 ~28) x10°°, £
LF ¥4 05, TLO] LR K, H (20 ~30) x 107°, i
Hnl B T O] L LF K25 SR BT s 4
BEE2 P EEERK, REAERHTO] N
(31~32) x 10°°, GEEA 3 45 5 72 h {7 11 8 45 7@
WORRRESBAS BRI, BHRIRRN R
A A ST O] fy b —3,

M T hiATTE ), RE K RRTS ek S & B
WA, % LF 55, [ STHRHRATHI (40 ~60) x
10 FHEEDRHRF 9 (10 ~20) x 10°°, R AUR 5
B, BB S ARHRHEEE (10 ~20) x 10K F,
HE T EA WL,

2.3 BHE T R hIES B I AL

M2 2 T UL, RH R RRAT, S0 B2 8
BEREREY ALO, FIBRAIR MnO-Si0,-FeO, k £ 5 Je 2%
R T =50 wm, 253 RH f LF ¥4, Rk i it
R ALO, K% FiF 2%, Wh R L2 FE R
HOREERR R IR ALO, . SHEHRATMILL, 2 49
Rt 85BN, 4k 2502 R+ <40 pm. 35
AT 25 W AT R A A0 B, TP ALO, 2K
S HERAR B B 45 S R R e 2, IR RE R A
RPN AELE ) MnS, HLHEREE 44T, Ho 4 5
&4 12Ca0 - 7AL0,,

LRI Z A BT L, e 26 T LABRTE OBk A 2,
ROFZ7E40 pm UAF ez £ ik 0.A1.Ca .S 4
L, o0 Mg Ti TTE, D E 100 um K 3k
Ze) 3 TR o T AR A A 7 S R 3
AT,

R2 ABEBHARIFESRIFMER HRIR
Table 2 Type, size and morphology of inclusions in steel
in each steelmaking phase
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Table 3 Change of ingredient of slag before and after LF refining / %

AR/ S Ik (Ca0) (8i0,)  (ALO;)  (CaFy) {Mn0Q) {Mg0) (P,05) (TFe) ($)
1 g P ) 22.65 12.25 31.37 0.82 16.22 6.28 0.07 7.61 0.009
S tey) 52.57 8.69 28.53 2.32 0.38 5.69 0.01 0.40 0.160

SELb Rt 50.78 10. 48 29.52 2. 14 0.34 4.67 0.02 0.61 0.171
w0 g K 24.57 10.24 38.59 0.48 11.33 6.17 0.11 6.42 0.006
TEHREEE 54.74 8,25 28.42 1.95 0.14 4,88 0.02 0.41 0.141
FELD BLETR 53.82 8.53 27.58 2.21 0.23 4.97 0.03 0.67 0.152
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Fig.2 Relation between floating velocity and radius of inclu-
sions in liquid steel
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