%38 5 1 3

3 IR
42« 2017 4E2 f3 SPECIAL STEEL

ReE26thHEBESFEHENEERRENETLR

ERF IFL K £ I
(REXERERAERAFA, XH 300301)

O OE AR R 26CiMod ,30Mn5 1 30Mn6V #I18 £ N 150 t EAF-LF-VD-®210 ~ 310 mm &£ %
o M6 RERREEKBESRRCERNM IS P SRER RN (/% :9.2Mg0,0. 87Fe,0,,44. 03Ca0,7. 5380, ,
18. 68AL 0, ) BRI P MBI AT 5 R R FE A RBE P aBFEE W Al 2 M VD B R 52
FIRE 3R 5 x 1070 ~35 x 107° 234 Al S84 25 x 10™° i FIBREE Sy 6 +P ] 607 35 M 3808 10 x 107° ~20 x
107 @ REE = VD 25842 300 mm® A E 1~ 10 pm YA BHE, >10 pum JeZ2H08/0 , TiE FHRE N
6 B VD B o[BG AH R EARSEE B ~ 10 pm M/, > 10 pum Je 29 B o2, REAGEE N 6 B (BB
AR F N EE AN,

XER PRAEZRN SBE Y B9

Production Practice for Improvement of Quality of Tube Bloom
by Increasing Basicity of 26 t Tundish Covering Powder

Li Guofeng, Wang Xueyi, Zhang Bing and Sun Jian
(Special Steel Co Ltd, Tianjin Steel Pipe Group, Tianjin 300301)

Abstract The metallurgy flowsheet of tested production steel grades 26CrMo4, 30Mn5 and 30Mn6V is 150 t EAF-
LF-VD-®210 ~310 mm tube bloom casting. The results of analysis on inclusions in steels steelmaking by 6 heats using o-
riginal low basicity tundish covering powder and by 15 heats using high basicity tundish covering powder (/% : 9. 2MgO,
0. 87Fe, 0, , 44.03Ca0, 7. 53Si0,, 18. 68A1,0,) show that with using original low basicity tundish covering powder, the
Al content in liquid from end VD soft stirring to tundish decreases by 5 x10™° ~ 35 x10~°, average Al content decreases
by 25 x10™°, but that with using basicity 6 tundish covering powder decreases by 10 x 10 ® ~20 x 10 ™®; with using origi-
nal covering powder the amount of 1 ~ 10 wm inclusions in steel sample at 300 mm® area increases obviously from VD to
tundish and that of > 10 pm inclusions decreases, but with using basicity 6 tundish covering powder the amount of 1 ~ 10
pm inclusions in steel sample at same area decreases from VD to tundish and that of > 10 pwm inclusions decreases obvious-
ly, it indicates that as compared with original covering powder the basicity 6 tundish covering powder is more suitable for
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steelmaking of clean steel.

Material Index Tundish Covering Powder, High Basicity, Inclusions, Aluminium Content
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Table 1 Ingredient of original tundish covering powder /%

BHMAEH Mg0 Fe,0; Ca0  Si0, ALO; C H,0
HLIE 7Y <8 0.58 30.48 0.94 42.62 0.30 <0.5
EWEER 5.13 3.78 16.48 42.40 6.04 11.36 <1.0
BB BM 7.54 1.62 23.29 24.16 8.21 0.10 <1.0

F®2 26CrMod ILER S /%
Table 2 Chemical composition of steel 26CrMod / %

C Si Mn P S Cr Mo Al
0.24~ 0.17~ 0.85~ < < 0.80~ 0.15~ 0.005~
0.29 0.35 1.10  0.015 0.010 1.05 0.20 0.040

®£3 FEESESN VD SEHHE. D EE. HE 300 mm® FERFE L0 ~ 100 pm FZ4 5

Table 3 Distribution of 0 ~ 100 pm inclusions number at 300 mm’ area of specimen sampled at end VD soft stirring, tundish

and casting bloom with original tundish covering powder

o i 1 e R (um) 19 %FHE /4
ok BURETUF B B
1~5 >5~10 >10~15 >15~20 >20~30 >30~40 >40~50 >50~100 > 100
401 2 8 3 2 5 4 2 6 4
| e 402 2 6 3 6 0 2 2 3 2
(8] 602 49 39 7 0 ] - - _ _
IR 701 68 22 4 - - _ _ _ -
401 14 15 6 8 3 1 3 5 3
) #ie 402 12 5 3 3 3 0 3 0 1
H ] 602 19 4 0 1 - - ] - -
537N 701 24 6 1 0 - - - _ _
401 10 10 5 0 4 1 1 1 2
3 Gl 402 28 8 7 1 0 1 1 4 1
o [E] 1) 602 55 20 7 2 0 0 1 _ _
237 701 52 24 0 0 - - _ _ _
401 37 11 7 2 8 4 2 2 2
4 e 402 30 17 11 11 10 5 5 11 2
e {E] £ 602 106 41 5 0 2 - - - _
73 701 52 40 3 1 - - - _ _
401 56 30 7 5 4 7 4 3 1
5 G 402 53 17 4 2 5 4 2 2 -
) 1) 602 110 89 15 2 1 - - _ _
73S 701 62 65 8 0 - - - _ _
401 5 10 8 6 6 2 - 5 6
6 e 402 8 11 4 5 5 4 _ 4 3
w1 {8 £ 602 25 12 2 1 . - - - _
jra3nN 701 40 13 2 0 - - . _ _
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Table 4 Ingredient of basicity 6 tundish covering powder /%
BEEMEE  MgO Fe, 03 CaO  8i0, ALO; C H,0
WERNEER 9.2 0.87 44.03 7.53 18.68 0.30 0.91

5 30Mn5 #030Mn6V LR S /%

Table 5 Chemical composition of steel 30MnS and
30Mn6V /%
MR C Si Mn P S Al v
0.27~ 0.17~ 1.20~ < < 0.005~
30Mn3 0.32 0.35 1.45 0.025 0.020 0.040 0
0.28~ 0.17~ 1.20~ < < 0.005~ 0.05~
30Mn6Y 0.32  0.35 1.35 0.025 0.020 0.040 0.08

R6 WEN6EEHN VD BHHE . B EE.H1E 300 mm’ HAR L0 ~100 pm k4
Table 6 Distribution of 0 ~100 um inclusions number at 300 mm?’ area of specimen sampled at end VD soft stirring, tundish

and casting bloom with basicity 6 covering powder
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Fig. 1 Percentage of Al,O; content in tundish slag specimen for

each heat by using original covering powder (1) and basicity 6

covering powder (2)
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Fig.2 Percentage of MgO content in tundish slag specimen for
each heat by using original covering powder (1) and basicity 6
covering powder (2)
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