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Operation of the Water-Cooled Converter (Part 2).

(Study on a permanent-wall-type furnace with compulsory cooling—IV)

Ryozo Sato, Osamu S€yd and Nofu Tabatq
Synopsis: i Co A
In previous report (Vol. 45, 1959, p. 699) the authors reported the results of experiments
on a small converter with water-cooled tuyeres and jackets. In this report, they reported the
water-cooled converter practice to estimate the application of this method and ' following
results were obtgined. , : e )
_ By application of a side-blown converter process, low P steel was made while the C was
still high by the choice of refining operation. One of the objectives of the ‘experiment was
the production of low Cr steel from pig iron that contained medium Cr. The result showed
that this process had a strong ability to eliminate Cr completely in refining stage of the heat.
In general, it was important. to investigate the characteristics of the refractory meterials
for patching. This was exarﬁihed}ﬁby microstructure-test. Another test was made with a
baby water-cooled converter which was®designed as Skg capacity. From the results it was
found that the refractory lining in a converter was eroded by dynamic streams of metal, slag

and blast, and especially the action%of slag must be emphasized.
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Table {. Summary of experimental data.

Heat No. B—63| B—64 | B—65 | C—61 | C—01 | C—63 | C—44 | E—1! | E—49 | E—54
Metal | Weight kg 40 45 40 30 30 30 35 30 35 25
charged| Temp. °C | 1,250 — — — 1,300 — . — — — —
“Type of addition CaCOy | CaCO; | CaCO; | CaCOy | CaCO; | CaCOy . Ca.CO(d CaCO3 | CaCOgy

kg 3 3 1 2 1 3 3 2 3
Duration of blow mn 15 | 18 22 15 1 10 10 15 5 1 13

Pressure: . . . —~h —fn e —_e . . .
Oxygen | ke /cm?| €870 | 6~8°0 8°0 | 5~6"0 | 5~6°0 | 6~7°0 | 7~7°5 7°5 740 7°5

Volume: m? 32 52 48 1°8 1°8 1°8 22 1+3 2°0 2°1
Analy- C 3-8] 3+46 3+45 2°90 3463 2799 3*51 309 4°00 | 3-60
02 § Si 0°76 1"64 1°40 1+01 066 0°60 0+48 117 0+98 1-18
Sest°1 Mn 0°57 035 0°36 0°57 0+50 0°67 0°46 0°79 062 0°52
‘?f a ed P 0°376 | 0°25 0-208 | 0-140| 0°38 0°136 | 0'333| 0-65 067 0°70
¢ %;g S 0°110 | 0°087 | 0°112{ 0-110 | 0120 | 0°242 | 0°106 | 0%°093| 0+122| 0-090

° Cr — — —_ 072 0°31 0-73 0°60 0°197 | 0-097 —
Analy- C .| 1+86 0°70 005 1°13 2°90 | 0°29 007 1+94 0°10 0°03
ses of Si tr tr tr tr 0-17 | tr tr 0407 tr tr
blown P 0°044 | 0°088 | 0°159 | 0°096 | 0°144 | 0°086 | 0°244 | 0°25 043 0°061
metal S 0°035 | 0°064 | 0°070 | 07060 | 0°065| 07062 | 0072 | 0°068| 0063 | 0-034

% Cr T— — — | 030 0134 tr tr | — — 0°19
Analv- SiO; 21°39 | 27°95| 3147 ; 33°10| 2283 | 1974 | 21°05| 35°33| 3077 | 1526

e ﬁf Al,O, 2°68 7+10 5°45 | 16°49 288 | 369 347 1°25 2°40 3°35
Sla CaO+MgO } 33°08| 24'99 | 14708 | 12°83 | 2035 | 30°09 | 17°05 | 2067 | 2520 | 3271
slag I Fe 33°12 | 34*29 | 34°07 | 24°83 | 22°80 | 2409 | 3717 | 2444 | 1651 | 35-04

o P 0°410, 0°+638] 0°-361l 0°-83 0°78 — — — — 2474

° 1 Cr I — — — 093 — 070 | — - — —

i i
Volume 10 10 10 10 10 10 10 7 7 7

. {/mn ) .

Cooling | "7 ‘
Water | o ap.:inlet| 155 | 16°0 | 150 — 1772 1'2 | 110 ' 105 | 16°5 | 175
°C outlet, 172 | 186 17°2 — ‘3 . 11°8 12°5 : 13°5 220 | 23°5
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Fig. 1. Changes of carbon, silicon, and phos-~

phorus in molten metal during blow with
pure oxygen. '
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Fig. 2. Relationship between rate of elimi-
nation and blowing time.
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Table 2. Relation between the rate of chro-

mium-elimination and slag composition
and carbon in metal.

Rate of Cr |Carbon in{Iron con-
elimination | metal tent of gC?.O)jjv(MgO)
% % E‘Slag % |. (S5i02) + (Al:03)
50°C 290 2280 0°80
66*7 2°32 3559 073
45°0 . 1°24 24°44 138
880 0°%99 33°16 0-92
87°5 059 37°17 1425
88°5 0+45 41795 1°06
G9-0 029 44°09 129
1000 009 48°87 0*71
100°0 0°05 4601 1+69
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Fig. 3. Effect of the amount of water on

the rise of cooling water temperature.
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Fig. 4. Microstructures of the refractory
layer remained.
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Table 3. Experimental data of a baby water-cooled converter.

Heat No. ' } B-—5 B—i2 B—18 E—4 F—2

Weight kg 50 7°0 - 7,0 25 202

Metal charged Temp. oC {,310 1,400 1,400 1,320 —
Duratiop of blow mn 35 5-0 1140 7°5 80
Analyses of metal g 3:41 3:92 gfo 332 :13:51

charged % _ i 1+87 1°90 8 1 1-07

Mn 0°52 — — 0°45 Uv30

S 006 0°18 0+11 0-154 0°20

Analyses of | éi : 2°9 3-3 1°8 0-13 2'78
blown metal % 1 004 T ir tr T

S 0°06 0°04 0°04 0°04 0-04

Si0:+ A1,O, 22°79 5150 57+04 12+0t 1970

AI;?;yses Ofa/ CaO+MgO . 1°0 3+7 2'9 30 9.5

g ° FeO . 60° 15 40°80 41°02 6344 57+32
Volume l/mn 4+3 4-5 4°5 10°0 6°0

. Temp. of inlet °C 12 11 4-5 120 13°5
Cooling water Temp. of outlet” 15 26 24°5 14°1 16°0
Rise of temp. ¥ 3 15 20 21 2°5
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Fig. 5. Change of burnt profiles through the
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