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200t Open Hearth Furnace..
Masao TAKAMURU, Shinji TSUDA and Sigeru TAMAMOTO

Synopsus

. As it was necessary for the’ Wakayama Works of Sumltomo Metal Industrles, Ltd. to
increase the steel production in order to accomplish the extension program of the steel
plant, it was planned to extend the furnace capacity from four 100-ton furnaceés into .two 100-

_ton and two 200-ton furnaces, and to build an oxygen. producer to increase the productlon L '
for the more use of oxygen for steel-making. ‘

It should ‘be emphasized that in the case of 1ncreasmg the amount of oxygen the furnace D

bricks might be severéely damaged, and the regenerator would be shut off by flue dusts In’
this point of view, by adaptmg a Maerz-Boelens-type for the ZOO—ton furnaces, some constru- .
’ ct10na1 pomts were revised in the following ways: '

" The upper part of the furnace could be hanged off by a crane to shorten the repalrlng time, .
the wall construction was presumed to reduce the fire brick consumption, the regenerator
was changed into a 'two-pass checker chamber, the opening of the first checker was widened
to be able to deposﬂ; dusts at the bottom of the chamber, and dusts on the second checker
which had narrower opemngs were arranged to be blown off by air or steam.

Because the crane capacity for this  extended facilities was lacked, the bifurcated spout
was adopted to tap 200-ton heats into two ladles of 100-ton capacity.

"The constructional characterlstlcs of the new furnace were described ‘herein, and the
~furnace handling practice wds discussed which was ascertamed to be a successful operation .
for the cold charge which must be adopted until the blast furnace starts to work. The brick
consumption attained was 6°* 8kg /t for the new furnaces :
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Fig. 1.. 200t-open hearth furnace.

- ~Photo. 1.
e furnace.

The front wall seen from the
inner side.’ o

Photo. 2.
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“Table 1. Dimension of the furnace.
200t furnace 100t furnace
| Length A mm 14,700 11,600
' . ‘Width S 4 5 100 4150
Hearth | 'pepth (max). -~ h oy 940 750
Area S ‘m? 750 480
Vv's/h 9:2 9+3"°
. -Span mm 4152 (5250)
Roof - Height o ” 2600 - 2200
Length of comb chamber 4 1905 2250
Length X width mm 1260 X 1490 X 2 1400X 1780X2
Uptake Area s m? 2*4 50 o
s/S % 3%2 10°4
Slag Length X width X height - mm' | . 5800X5800X 3650 4150 X 4894 X 3700 -
chamber Volume » m?d ©123 7772 L
ist length x width X height mm 4300 X 5800 X 7995 4700 X 5700X 4800
© Volume of checker . m?3 115°3 130 S .
Checker Size of checker ' mm | 300(chimney type) 240X 190(open type).
chamber 2nd length X width X height mm 5060 X 5800 X 8065 ) =
“77 0 Volume of checker m3- . 159°4 ¢ . —
- Size of checker : mm | . 150(open type) : —
Heating area of checker mm?2. 7" 1978 X 108 1089 X 108 -,
' Canal - mm 1800 X 2400 1400X 1965 -

Width X height
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Table 2. Operating data of the campaigns with 200t-O. H. furnaces.
No.3 O. H. furnace. No.4 O. H. furnace
Campaign|/Campaign Campaign Campaign |Campaign/Campaign/Campaign| Campaign
3-A 3-B 3-C total- 4-A 4-B | 4-C . total
No. of heat 285 332 | 331, 948 375 331 329 1035
Total .tons t ‘56, 903°870,65,581°075 66,780'565 189,265°510|71,766°609|65,592°41565, 2169101202, 575° 934
Tons per h ‘ . . : g nn . 1. o : . ) "y
charhe tbéll:l:p ¢ /h} 24°748 25569 26°322 25°572 21°945 24+723 | . 25°783 23°966
Average heat size t - 1997663 197°533 | 201°754 199647 191378 1982104 | © 198°228 195726
Averahé hour, cha- o__.na! o__pnl o__. ] A o ) - A o__1n!
- rge to ta%l,lrh'-fmf 8°—04 7°—43 7°—40' 7°—48' 8°—43! 8°—01! 7°—41 8°—10
Oxygen Consumpigl/lt 13°19 15°31 | 1549 14074 |- 9r44 1345, 15°11 12*56
. . - . m ) ) - ) il
Ch to tap h E ) i
per fael imput ﬂ‘éﬂrg 91°0 90+2 90+9 907 885 911 88°8 89+4
Fuel imputhourperd | 945 951" 950 949 97 | 955 944 95%6

Table 3. Repairing of No.4 O. H. furnace during last one year.

4A~4C total -

Campaign 4-A 4-B 4-C total
Repair - Patching | Repairing| Patching Repairing Patc}iing Repairing Tota;i" Brick con-.
— sumption -
Date 1, Oct. [1~8, Dec.| 28, Feb.| 15~19, | 7, Jul. [ 18~25 () Tkeg/t)
~ 1959 | 1959 1960 |Apl. 1960| 1960 |Aug, 1960 o »
No. of heats 227 375 202 331 217 329 1035
%’ | Basic brick (t)| 66°076 258*745 62°749 307604 55°956 451+671 |1 202°801 5 738
g - | Chrome brick 0 134920 0O 252037 | 0 20°467 | 59°424 | 0293
< (t) _ o ~ .
Q| Others  (t 0 7°285 | 0 32°092.| 0 74723 | 114°100 | 0,563
5’ “Total - (_t 66076 279950 |- 62°749 | 364°733 554956 546861 |1 376°325 | -6,7%
o Down time ; ' ‘ ' \ -
(o] — g . . — —
,?-‘: %n (h-mn)| ‘24 14 130—50 12~ OQ 102—40 14—30 - | 148—10
‘8 £ | Heating up . _ — _ — -
g g time (h-mn) 15—30 62—05 11—47 24—750 . 9—37 36—08
o & | total tap to - ST R . op CeA_1g
£ charge (h-mn) 39—44 | 192—55 23 47 127 SQ 24 - Q7 184—18
~ Repaired parts | Front Main Front Roof, Front Roof,
. and back| roof, and , front and| and + front
wall ‘|front -andback walllback wall,| back and back
' back wall . uptakes wall | wall,
, and uptakes,
others | slag
chamber
and
checker
chamber.
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Table 4. Tapped tonnage difference between the ist and the 2nd ladle.

o 11959 B (1960
Month . Jul. Aug. [ Sept. Oct. Nov. | Dee. Jan. Feb. Mar.
No. of heats 79 76 72 | 76 61 (T s6 | 71 77 .| 88
Average difference  t | 107074 |. 6°820 | 4°803 | 4°209 | 37399 | 3°081 | 4°594 | 4°872 | 4°483

Maximum difference
Minimum difference t 0°029 0°048 0

-

28°348 | 21°872 | 16°727

18°140 | 14°346 | 9°300 | 22°100 | 26°900 | 16*550
0°153 | 0°073 | . 0°250 0°100| - 0°300 | 0°005
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Manth Apl. | May. l Jun. Jul. | Aug. | Sept. | Oct. | Nov. Dec.
‘No. of heats N 69 86 .| 84 | 84 | 63 | 87 | s | 8 | 72
Average difference t 5188 30391 4481 4-879 4°233 3 505 3 216 | 3°042 3°449"
Maximum difference t 18°720 | 132504 21110 | 21°100.|. 15°400 | 16*720 | 13°250 | 187900 | 27900
Minimum difference t 0 0 0 o 0 S0 0°90 0 0
Table 5. Composition difference between the BT BBiZET 5.
1st ladle-and the 2nd ladle in a heat. 7, uptake 75%\31,\ 2, 2 pass checker M}
Low carbon steel] Middle carbon Hi & Oﬁ#ﬁjﬁ%\’ f‘&b’ 17 oA Qraft Q@‘T#
. (C<ortg) | steel v m75 0 BSLb, BRLFORGCHEL S XETC LD
Com- C Si | Mn C S Mn 5. ;?W‘l%%ﬁzk 4 5 —0 fan OFESIHEK, checker
position - ‘ ' @H@Wﬁ,&ﬁ@ﬁ&;mmme@#i&&”w&%
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' _ Bz oo 5.
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Inﬂuence of Deformatlon Rate on the Tensﬂe Impact Propertles : |

of Steels at Elevated Temperatures.
(Study on the impact tensile properties of steel—II.) K »
Seita SAKUI Tadahisa NAKAMURA and Shigetomo NUbNOIVlU‘R’A

Synopsis: .
- This paper describes of the influences of deformation. rate of wide range on the tensile
“impact properties of several steels by using a high-speed impact-tensile testing machme with
T a large rotary disk. The 'deformation rate was varied from static region to 80m/s, and the
testing temperature from room temperature to BOOOC The results obtamed weére summarized
as follows: . , : ’
1) Blue brittleness was observed clearly in mild steel and two alloy steels, and tempe-
rature range of blue brittleness shrfted to higher temperature with increasing rate of defor- -
. mation. T his shift was conspiquous up to a speed of deformation of 10m/s, but was decreased - .
, : beyond this speed. Moreover, at the speed of 40 m/s the blue brittleness temperature was .
Al decreased on the, contrary: :
L (2) ‘The similar dependence on deformation rate was also made clear, with regard to the
k  ‘rittleness of 18-8 stainless steel which was due to the effect similar to that causing blue

brittleness as well as the brittleness of pure copper at elevated temperature

At (3) At higher temperature over 600°C, the critical impact velocity was not observed so

i “ , "dxstmctly as obtained at room temperature Tensile strength was lowered with a larger

5 _ scattering as the deformation rate was increased, while, correspondingly, the value .of elon-
gation or reduction of area showed tendéncy to be rather larger. This phenomenon, named -
by the authors as “high-rate deformation softening’’, was discussed in relatlon to the load-~ ,‘

.. time curves observed experimeéntally. : '
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