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STUDIES ON THE INGOT MAKING PROCESS IN
NITROGEN ATMOSPHERE (I)

Jenichiro Takao, Takaaki Shimose and Katsumi Saito

<.

" This paper compares results of the nitrogen blowing process with the ordinary and floa-
ting boards process for prevention of molten steel from oxidation in pouring process.

Results obtained are summarized as follows:

1) Floating boards are not much effective.

2) Nitrogen is effective.

3) Oxidation of molten steel in ingot molds cannot be neglected from conside-
ration of scum formation in ingot molds. ’
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Photo. 1. SE 5937 1st mold plate (whité

" marks show the positions of scums adhered.)

1. Nitrogen blowing proc:ss
Ordinary process

Ordinary process

Floating boards procass (A)
Floating boards process (B)
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Photo. 2. SE5%44 1,2,5 Ist mold plate, 6,7,9
2nd mold plate. ’
Nitrogen blowing process
Nitrogen blowing process
Ordinary process
Ordinary process )
Floating boards process (C)
. Floating boards process (C)
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Table 1. Pouring conditions of the test charge (the bottom pouring procéss)
— B | Charge N !
e ‘arge 0. : S E5937 S E5944
— ] -
Note 3) Before tapping h 1640°C | 1648°C ~
Tapping temperature ‘ :
: : In ladle | — 1593°C
_ U FE _ -
Killing time 400" i 5'07'"
: Note 4) t st Mold plate 1565°~1558°C 1552°C
Pouring temperature . -
2nd Mold plate 1555°~1558°C _ 1547°~1542°C
“ ! 1 st Mold plate 4'57"" ] 5'00""
Pouring velocity — - !
2nd Mold plate , 408" | : 7127"
Times of durability for molds i | ) 4
o ) o
Preheating temperature Top ! 60°C | ,80 C
1d -
of molds Bottom | 80°C ! 60°C
Note 5) k \ 8
Amount of nitrogen 1 st Mold plate | 1141 I 59
consumed (//mn) 2nd Mold plate | — 859
Lo ' Nitrogen blowing process Nifrogen blowing process
1 st mold .;, Ord,jnary pro;:ess ) Ord/inz}ry pro;:éss
I t N plate ! 4 Floating boards process (A)| Floating boards process (C)
ngo_ o. ‘ 5 Vs v 7 (B) 7 7 #  (C)
‘3:5.._ R ! I — — -
. ) ;}r 6 Ordinary process Nitrogen blowing process
il 2nd mold 7 % 4 Ordinary process
plate 8 Floating boards process (A) 4
9 4 #  (B)| Floating boards process (C)
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Fig. 4. Dimensions Fig. 5. Nitrogen blowing
of test ingot. apparatus.
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Table 2.

W 5353 (50C)

Chemical composition of the atmosphere .in ingot molds.

Position of Chemical compo(sa;t)mn of gases
Mold plate No. Note 6) C References
gas sampling | CO, 0. CO ' |Others
41/3 34 110 6°8 788
1 st mold plate 1/2 30 8°0 84 80°6 Ordinary process
2/3 34 3+6 140 790 1 ) o
_ 1/s 44 36 | 272 | 648 Note 7>
2nd mold plate 3/5 2+0 2°0 | 28-2 678 Wood throwing process
. 4/5 s 3°8 04 22°8 73°0 .

W 5365 (SF 45)

°

Chemical composition of gases
Mold plate No. gzgsé:g;l?rfg (%) References
. CO, O, co Others|” -
. 1/4 04 14+0 . 4+4 812
e 1/2 0°8 144 342 81°6 . :

,.1 st mold plate 3/a 0°8 10°0 70 885 Ordinary process
9/10 0-8 3°2 15-2 80°8
1/5 6°0 6+4 | 1470 | 7376

’ ’ : 1/2 2°6 1*6 24-8 710 .
) 2nd mold plate 3/4 L*2 04 59ea | 76°0 Wood throwing process
Hot ‘top 10 0*6 | 23*4 | 75°0 ‘

W 5371 (surfécé-hardening steel)

e Cliemical composition of gases (%) )
Mold plate No. ggé)sslgr?lr;lioxfg : References
CO. 0; . CO CH, Ho,
i ) g
’ i 1/4 28 8+0 6°2 1°2 . 56
o | 1/3 22 34 | 13°2 2°8 238 i
1 st mold plate | /2 L2 1.8 1744 58 21.2 Ordinary process
3 3/4 06 1-4 17°6 32 57°2.
1/4 P 5+2 2.0 31.6 6°0 28.2 ;
1/3 3+0 1°4 328 | 9°2 34-2 .
2nd mold plate 3/4 1.0 0%6 246 a2 60°0 Wood throwing process
o 4/5 06 0°6 19°6 32 71.2
1/4 - 442 5.2 |- 10°2 28 16.6 NOte 8)
3rd mold plate 1/2 1.4 1°8 16°0 2.2 44.4 Rosin throwing process
t 3/4 06 0.8 15.2 3.6 63.6 : ¢
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Table 3. Pouring condition of test charge (top pouring ‘process)
— e Charge No. !
- _ ! oD 7176
Before tapping 1625°C
Tapping temperature - :
In ladle § . -
- Killing time 425"
Note0s S 1506°/1515°C
. o 2 1504°/1520°C
Pouring temperature : Ingot No. 3 1498°/1515°C
i 4 . . 1510°/1525°C
§
1 4'03"
;e . : 2 4!00”
Pouring velocity i Ingot No. 3 315G
4 4'10'"
Times of durability for molds I 3
. . 80°C .
Preheating temperature of molds Top bottom 90°C
' . 2 ” 643
Amount of nitrogen cohsumed(//mn) Ingot No. 2 620
{
|
.o 1 Ordinary process
‘ 2 Nitrogen blowing processWNote 11)
Ingot No. 3 Ordinary process
' i 4 Nitrogen blowing processNote 12)

 §£9) C0.45~0.65, Mn 0.50~1.00, Si<0.35,P, $<0.030, Cu<0.30, Ni 1.00~3.00, Cr0.50~1.50,

Mo 0-10~0°30

H10) BEAES—ASv Fv 2 RESE. .
&E11) Fig. 5 oORFRAEB2IH EBCR B LREKA.
ik12) Fig. 6 o HFRALERBR > HRANCIBA LZEEKA.
Table 4. Chemical composition of the scum adhered to surface of ingots.
Pouring process Position of sampling FeO | MnO Si0; Al,O; | CaO
Nitrogen blowing process Top™ote 13 ©2'84% . 14°35 | 42°35| 27°20 —_
) ! Top 2e62 | 3332 | 59°75 | 3-45 | 0-16
Ordinary process Bottom 5.15 - 33.32 | 49°50 | 2°35 . 0°16
. ﬂ Top 586 3370 { 4775  3°20 |
. Wood throwing process Bottom 621 | 33°20 | 48:00 | 0°75 | 048
. i i
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