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Study on Center-Runner Deoxidation.
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ZYEWL 7o, PRiE(% Fe-Mn 2 AL IREASHTED Mn
VX 0°4~0°5%% BE & Lo iivify 15~20 5T, Hifl
T Fe-Si (75% Si) % 1-25kg/t @ifnl 7o, HEWATO
MDAV Si0, 20~229%, FeO 4~5%, MnO
3~49,,Ca0 50~55% TCa0/Si0; ¥ 2°5ffhiiTH 5.
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Fe-Si BLKD % ORIELBAEMNDE, SRV L S TD
Fe-Si % 3~5m/m OREDOSDEMHERL 2. HREA
DX 0.35kg /t ~10kg/t OHEWETHEML 7.
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Table 1. Steel-making practice.

Charge No. 4588 4581
| ‘
Melting down Co% ! 0°25 i 0°30
Before slag off C% l 0°09 ’ 0:08
Furnace addition of T o 50
deoxidizer 75%Fe-Mn )
759%Fe-Si | 10 ! 10
Ladle addition Non N Non
Bath temerature at
before tapping °C 1620 1630
Ladle analysis Co 0+10 | 0-11
St 0-04 ; 0°05
Mn 0+45 \ 0-40
P 0-025 ! 0+023
S 0+029 ‘ 0°025
O, 0-030 I 0+035
Mould type ( o0k | 100k
Nozzel size mm 45 . " 45
Pouring temperature °C 1530 1540
Pouring velocity mm/mn | 420 330 .
Center-runner . .
deoxidizer 7595Fe-si | 0735ke/t | 1°0kg/t
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Fig. 1. Distribution of Si
in a killed steel ingot by
center-runner deoxidation.

Table 2. Cleanlinss of ingot by center-runner deoxidizer.

!

i 4588 4581
Position I ; - " -
iCleanliness (“B”)FT Thickness Cleanliness (*‘B”’)’ Thickness
, Sub-surface . 18 3.1 # 22 f\ 3.2 #
Top t - . ‘\
o Center 48 340 ‘ 4+5 \ 32
! £ ) !
i ! l !
Sub-surface . 2+0 : 343 ! 2*5 ;‘ 3°5
Bottom S | ‘
' Center 1: 49 3-1 ﬂ 47 : 347

i
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Table 3. Comparison of Si Value in the.ladle
and rolled bar analysis.

Ladle analysis| Rolled bar |Center-runner
No. (%) analysis (%) |deoxidizer kg/t
i | o004 0o | 0°35
2 0-05 E 0-11 10
3 003 | 0°12 14
4 l 0+04 014 ‘ 1°5
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Fig. 2~4. Comparison of Non-metalic inclusions by center-runner deoxidation and

furnace deoxidtion.

Table 4. Mechanical propertise of rolled bar by center-runner deoxidation.

Reduction of

s s . [ Yield point |Tensile-strength] Elongation
B Method of degxidation | (kg / rm?) i (kg / mm?) (%) area (%)
Furnace deoxidation ) I 33-22 l 47+30 38+6 61°8
Center-runner deoxidation 0°35kg/t ' 31+50 l 44482 £ - 40°0 : 66°6
1'0kg / t 31799 ‘ 42475 ; 400 657
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Segregation at the Top of Rimmed
Steel Ingot.

(Influences of track time & ingot size)

K. Kugai, et alius.
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Table 1. Dimensions of the ingots.
Type of ingot. I I % I I I\ \i
___ Moldused | ML—1 ML—2 | M-—71 | C—54 _ TC—1
Ingot wt. t 5 I 5 ‘ " s ‘: 2°8 i 18
" Average size of N ' ) o s Emeg =
ingot section. cm X cm 68+3X54.3 5%53 | 762 BX67°8 | 507;6"><7§o 6 i ! 405 40- 5
Ingot height. L cm 196 1 210 ! 175 167 160
Average area of C 1
ingot section. A cm? 3668 | 3417 | 4157 2521 | 1592
J— f
D=vA cm 60°5 I 585 1 64°5 f! 50°2 399
L/D 324 | 36 ; 2+71 3+33 ; 4+01
Table 2. Operafion conditions of each test ingot.
i | . diti ] : Strippi i .
Exo. Type of Ingot wt Ingot. Pouring conditions ; r1p.p1ng Track time.. Soz.\kmg
p- ineot [ Al used. !Expansion.| period. time.
! got. t No. | g i mm mn ! mn h
I i 5 7 20 20 ] 48 49 7°75
i 5 8 0 o 44 45 7°8
i 5 9 24 100 | 64 74 7°5
i 5 10 0 10 ! 63 74 7°5
It 5 13 24 120 61 126 6°6
i 5 |14 0 50 61 128 6°5
I I 5 I3 100 50 52 55 2'5
s \4 2+8 4 90 50 52 55 25
“ v 2-8 5 120 50 64 oo —
3 v °1+8 7 50 50 49 55 2°5
i v 18 8 60 50 59 co —
‘i I 5 i 100 50 60 oo —
] a
U n s a 0 150 — 132 6°2
I : 5 6 0 270 — 132 6°25
" 1 3 5 8 0 270 — 130 6+25
1 I\ ‘1 2°8 o 0 210 — 131 672
v » 1°8 11 0 230 — 119 672
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