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IMPROVEMENTS OF OPERATION BY REMODELLING
OF THE TRIPLE-FIRED INGOT-REHEATING FURNACE

Takehiko Otsuka, Haruo Matsumoto and Daiji Yoshinars

Synopsis:

Summarized are the details of remodelling a triple-fired furnace which heats ingots of
400mm square or larger, together with the improvements obtained and the further problems

t6 be overcome.

zone, changing skid pipe construction, introduction of automatic control and etc.

The remodelling consisted mainly of increasing space of the bottom-heating

Through

which reduced slag accumulation, less temperature gradient within an ingot and improved

> thermal efficiency have been realized.

Actual operation of the furnace have indicated the following points as a clue to further

improvements:

(1) Number of supports of skid should be kept to a minimum "and width of the skid .
should be taken as w1de as possxble SO that the ingots might sufﬁc1ent1y heated from the

bottom side.

(2) Space of bottom Leating zone should be large enough giving heat release of approxi-
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- mately 100X 10% -kcal/m?h.

(3) To avoid a burning on ingot ends, large capacity burners should be arranged

- directed to the middle of. ingots.
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Instrumentation of furnaces.

Fig. 2.
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Table 1. Heat release of three zones.

Theoreti-| Before reconstruction

Heating .1 values by original design

Item

After improvement in

After reconstruction pipe skid construction

zone | 40t/h | 39t/h | 29t/h | 22t/h | 36t/h | 25t/h | 20t/h | 50t/h ' 35t/h | 25t/h

Volume of

{ | :

Front | 36°9 | # v # 4 v - ” P
tlg.% COIEbu'_ Top | 537 | 7 v o ¥ v . ” ” ”
S Caa | Bottom| 54-0 | # v 80°7 v 4 7 ”
Fuel rate | Front | 315 | 205 200 = 270 240 | 290 | 275 | 315 | 280 | 270

- “Top 730 | 440 330, 240 390 | 265 | 220 515 | 430 290
I/n | Bottom 1,105 | 995 890 | 720 95 .| 750 | 705 ' 895 | 785 600

i ! ] . ! [ '

Heatrelease Front | 854 | 80°0, 786 ~73'2, 6570 -78'5  74°5 | 85°4| 75'9 | 73-2
X 108 . Top | 1360, 82°0 61°5  44'8  65'2: 49'4 410 © 95°9 80'2 | 54°0
kcal/msh | Bottom! 205°0 | 184'5 i 165:0; 1332 I197 | 93:0 ' 87°4 | 111°3 | 97°3 | 74°3
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Table 2. Heat balance.
. August 1951 |September 1952 June 1954 January 1955 February 1956
Items ' . . I
X 10%kcal 9 ><103kcali % x10%keal! 9 |x10%ecal| % x10%cal’ %
5 [] T H i
Input of heat i ; f < |
a%igl{fﬁ}ﬁ?mb“s' 525°00 | 93:87| 452°00 | 91726/ 612°00 | 95°7C| 469-54 | 9830 430°80 . 9853
bgfs(ﬁ?s‘ble heat 1°93 | 0°35  1°99 | 0°40, 228 | 0°36, 2703 | 0°45 1°58 ' 0°36
cgfsce;lrill]))i;i}?)ia;ir‘ 19768 | 3°52 32769 | 6°60| 23'63 | 3769  4°06 , 0°80 1°77 046
d) Heat in steam . ] . I . . ] e . ]
for atomizing oil 12°63 ! 2426 '8 63 1°74 ) 1°56 025 204 0+45i 3°13 1 0-71
T°talQh)eat input 55924 100° | 495°31 100* | 639°50 |100*  477°67 100° | 437°28 1CO"
1 ! ; ’ i
Output of heat f , ; } .
e) Heat absorbed f ‘ | f
by. steel 188°00 35*41f 210.00 42+40] 21100 . 33*00' 206°00 43'105 20819 47+70
f) Heat carried by : :
scale 3-27 058 2+07 0+42! 3+98 0-62 3+34 0+70: 2+37 054
g) Heat of . ! ‘
oxidation of steel . —16°40 '—2-94] —10°00 |—2°02, —14°30 ,—2°'24. —12°30 —2°57 —11+47 —2°62
Total effective heat . | _ ;
(Qx) ©184+87 33-05| 202707 40-80{ 200°*68 31+38] 197°04 | 4123 199°09 45+62
h) Sensible heat ) . 1
lost in stack gas | 220°00 3936 134°00 27°05| 217*00 33941 136°00 28+501 118+34 27+10
i) Latent heat lost’ [ ;
in stack gas 640 1*14 250 0°51 1*11 0-17 327 0-68! 3°50 0°80
i) Latent heat lost : ‘ I :
in water vapor of: . Co. . v . o . P . .
stack gas 3660 | 6°54 26+00 5 25; 41+40 6°47, 29°50 617 2960 6°70
Heat lost by waste : ‘ \
gas (Qg) | 26300 47°04, 162°50 32+81| 259°51 ‘ 40°58| 16877 3535 15144 34-60
k) Heat lost to | : : ‘
cooling water 76*50 | 13+67 82°60 16°67| 100°00 | 1564 7200 {.15+08| 54+95 | 12°54
1) Heat.lost thro-! ! ' ; .
ugh furnace walls | ; j ' .
"and unaccounted : 34°87 |, 6°24] - 48°*14 972 79+31 ! 12+40 3986 834 3170 724
for. ’ . .
T°ta(1c‘31:)eat output. 555,04 %100 495°31 1100 639°50 100 477°67 100 43728 100
Heat efficiency : : ‘
m=Qwn/a 35729 4479, 32°7% 42+09% 46°29,
7 72=0Q8/Q, 3319 40789, 3139 41+29, 45°69,
Heating rate t/h 32°5 420 371 327 376
First experi- | After regular { Skid insula- i Volume in- Reconstructed
ment after-con- repairing. tions peeled . crease of bot- skid pipes.
struction. Each cross away. tom zone. Each cross
Each cross over is suppor-| Cooling water | 2,240kg ingot over is sup-
over is sup- ted by four leaked at the | Two shifts . ported by two
Remarks ported by two | risers. bottom hearth.| operation. risers.
risers. Skid insula- ! Slag piled at | 2,500kg ingot.
No skid insul- tions are good.| the bottom ' Two shifts
ation. - 1,800kg ingot. | zone. operation.

1,800kgingot. ' Two shifts 2,240kg ingot. |
Two shifts ! operation. Three shifts
operation. ' operation i
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STUDIES ON CEMENTITE CRACKS OF HIGH CARBON STEEL (I)

Synopsis:

Toshikazu Uesugi

This investigation deals with the causes of cavities which are occasionally observed at
the centre of the rolled high-carbon bearing steel.

Conclusions are as follows:

(1) When some pressed or hammered billets are cooled down, very fine cracks, the

width of which are less than 1/10x, are formed in Acm cementite.

These ‘“Acm cementite

cracks’ are considered to be caused by the super-saturated hydrogen contained in the
billets (hydrogen content are above 3°Ccc/100) at the temp of below 200°C.

(2) These ““Acm cementite cracks’ grow to cavities durmg rolling process. -

(3) These ““Acm cementite cracks” can be observed in the form of macro-hair-cracks
by etching of HCI, but cannot be observed by etching of oxidizing solutions like HN03 and

ammonium persulphate.

(4) These “Acm cementite cracks’> cannot be observed in the form of flakes on
fractured surface as far as the billets are simply cooled down.
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