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RATE OF DESULPHURIZATION OF MILD STEEL
IN BASIC OPEN HEARTH PROCESS

Masao Takamuku, Kiyoshi Okamoto and Takehiko Fujii

Synopsis:

In order not to increase the oxygen content of the steel bath, extra-low carbon rimmed steel
must be melted by slag of the basicity as low as possible, and moreover the sulphur must
be removed effectively and opportunely by that slag in the basic open hearth process.

Consequently the rate and the period of desulphurization in the process were so important
that test melts A (charged 6T lime in 113T), B (charged 4T lime in 113T) and C (charged
5T lime in 113T and poured sand before pouring Mn) were melted in a 100T basic open hearth,
and change of —ds/dt, (s)/s, excess base, fluidity of slag and slag composition for time in
the process were investigated and best method of melt was discussed.

1) In melt A, charged lime floated all at once about 10 mn. before melt down and the
rate of desulphurization was the greatest, and max. rate was attained to within 20 mn. after
melt-down. But in melt B and C the max. rate was attained to about 40 mn. after melt-down
and the rate of desulphurization was low.

2) In melt A, excess base increased rapidly from 10 mn. before melt-down and its value
was 0°2~0°3 at melt-down and did not increase remarkably in the refining period. On the
other hand, in melt B, the value of excess base was <0*! at melt-down and increased rem-
arkably in the refining period, In melt C, it was half-way between A and B. )

So it was recognized that in the basic process when charged lime was increased to 6T, the
rate of desulphurization was the greatest and the max. rate was attained to within 20 mn.
after melt down. But when more lime was used in the reﬁmng period, the basicity of slag
at before pouring Mn increased. So it is necessary to control the basicity as follows:

1. In refining period, lime must be used as little as possible. .

2. Slag before melt down in which FeQ content is much must be used effectively.

3' Basicity must be risen at the beginning of refining period.

4, C-0 boil must be used effectively in desulphurization.
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Test ! 1°5h i*Oh !> 0-5h . After ore ' Before
rﬁark | before before | before Melt-down | (after Q) ] Mn
! melt-down! melt-down| melt-down : addition addition
A 0+058 0-058 0°060 0:054 | 0031 ' 0e027
S % B 0061 07066 0-061 0059 | 0°041 | 0-033
C 0054 0°056 0°054 - 0°042 , 07034 |  0°033
. A 0142 ©0°097. .0°146 0-164 0292 0+278
(s)% B 0*111 0°087 0095 0°124 0-247 04290
, C - 0°090 0166 0°160 0°180 0°264 0°256
i A 250 | 172 294 | 317 i 953 | 10°50
(s)/s | B 1-87 129 154 V2007 I 664 . 9-21
- . C 1°62 2°85 3:01, |- 3760 | 706 | 850
ds A — | — B — l - 0°00045 | 000022 —
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dt c i - | = — ] orooot6 | 0-00033 —
A 0-97 1+45 1+58 ‘283 | 320 | 381
Ca0/SiO, B 1-08 115 130 1°70 | 272 . 344
C *00 1°36 1-64 188 I 290 | 2-91
A —0°+048 —0°059 0°075 0-277 ! 0+314 0°366
Excess base B —0°075 —0°048 0048 0-082 l 0°267 0+337
: C —0°075 —0°033 0°077 0°117 0289 0-283
A 0+351 0+240 0-141 . 0°125 - 0*15¢ , 0207
(FeO)t mole fr. B 0+291 0°179 0+133 0°113 0-141 - 0°189
' C 0°197 0°141 0112 0117 0-146 0193
]
A — — — 145 . — E 135
Slag thickness B — —_ —_ 115 | — ! 132
C — — — 160 ; = | 190
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OBSERVATIONS ON THE VERTICAL SEGREGATION PROCEED-
ING IN MELT BY ANALYSING THE METAL ADHERED TO THE

BARS DURING BAR-TEST

Studies on the solidification and segregation of larger steel ingots— (II)

3

Heishiro Morikawa Shinsaku Onodera and Yutaka Arakida

Synopsis:

As stated in the Ist Report (Tetsu-to-Hagané 1958 No. 1, p. 9~>14), bars used for bar-test
of measuring axial solidification rate of large steel ingots became thick due: to the adhesion

of solidified metal.

Cutting the adhered metal ‘layer-by-layer from their surface, it was found

that certain layer of this metal, that was 1°5~2'5mm deep after removing. surface oxidized
zone, nearly coincided with the melt of the depth at which the bar had been stopped for

marking for a few seconds.

By taking samples from this specific layer at every 400~600 mm,

the vertical segregation proceeding in the melt of the ingot core was qualitatively caught-

(Fig. 5, 6 & 7).
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