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Abstract

Thesinter cake load on the combustion-melting zone causes gas channel plugging during the forma-
tion of pore structure of sinter cake, resulting in low productivity and inferior quality of the sinter
product in sintering process. We focused the influence of gravity and has developed a new sintering
technique, called ‘stand-support sintering’, for obtaining high permeability at the lower layer asaresult
of reducing shrinkage dueto gravity and suction by supporting the sinter cakeload with plates attached
to pallets. Thistechnique hasbeen applied to four sintering machinesat Kimitsu and Oita Works, Nippon
steel Corp. since 1996 and contributed to their high productivity oper ation without lowing quality of the
sinter product. This paper providesthe principle of stand -support sintering and the influence of pro-
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ductivity and quality of the sinter product in commercial sintering machines.
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Schematic diagram showing the principle of stand-support sintering
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Supporting behavior of load on combustion-melting zone by stand
during sintering

Due to heterogeneous gas flow

>0 400
- 603
£ 45 | stand height 2%
2 O Base
240 b——
= @ With stand
S O Without stand
3 50kg pot test 0]
e 35
o initial height of Loaded

bed:750 mm
30 - 1 N
0 5 10 15 20

Shrinkage of bed (%)

oo0oooo0oooOo0ooooooo
Improvement of productivity by stand-support

goooooooooooobooooooboooooooooooo
oooooooooooooooobobOoboooooooooo
ooooooooooooooooooboOooooooooooo
goboooobooooboo
000000000300 mm, 0019.6 kPa, 00750 mm 00O
ooooooooooooooooooboOooooooooooo
goooooooooooobooooooboooooooooooo
oooooooobolsMPa OO OOOOOOOOODOOOOOO
oooooooooooooooooobobooogooozoonn
goooboooooboooooooobooooooboooooobooo
O000oU00oUo0ooU0OooOooOoooooUOoo™oUoooo
ooooooooooooooooooboOooooooooooo
goooooooooooobooooooboooooooooooo
gobooooobooooooooooooo

3. D000OO00obOoooooboooon

31 ODOOOOOOOOO0OO
goooooooooooboobiseo boooooooooon
goooooooooooobooooooboooooooooooo
ooOorvo0UO0oU0OOoUYCUi00O00UOOoOoUooooooo
ooooooooooooooooooboOooooooooooo
goooboooooboooooooobooooooboooooobooo
oooooooooooooooobobOoboooooooooo
ooooooooooooooooooboOooooooooooo
goooooooooobooOorreMOOOOOOOODDODOOO
oooooooooooooooobobOoboooooooooo
gobooooooosocoooooosscommbooooooon
goooooooooooobooooooboooooooooooo
gooooboooooooooooboooooobooooboooboo
0000 00oo0o0oo0oooo0oooooooooooo
gobooooboooobooooobooobooo
gooooooooooooooboooboooooooooooo
ooooooooooooooooooboOooooooooooo
goooooooooooobooooooboooooooooooo
goooboooooooooooobooooobooooboooboo
ooooooooooooooooooboOooooooooooo
goooooooooooobooooooboooooooooooo
gooobolommbodgoooooooooooooooooo
0000 00000000000000000MDoO0DO0OOOO
goboooomooooobooooooooboooooooo

32 0J0O0000OOOO0ODOOOODOO
000000000000000001199%.6,183mJ 00000
[01997.3,500m 0 0000 [OJ1997.12,280m(0 0 0000000
Oo0oo0omooboonD2004.11,660mI O O0000O0O0O0O
gobooooboooobooooboooobooo
gooooooooooooboooooobooooooooooon
oooooooowooooooooooooooooooooo
ooooooooooooooooooboOooooooooooo
goooooooooooobooooooboooooooooooo
goboooooomrrSoDOoOoOOOORSOOODOOO
ooooooooooooooooooboOooooooooooo
gooooimoooooobooooboboboooooooooooo

00000000000 38400020060



godooOdoooooooooOooooao

goooooooboooooooomobOoobbo@moooobooo
nooboooooooooooooooooboobooooo
gooooooooooooooDo
gooooooooooooooboboboooooooooooo
oooooooooooboooobooboooooooooooooon
gobooooogooo

—_ e
E 500 —@— With Stand
g —O— Without Stand
=
2 450 |
0000oooooooooooo <
An appearance of stands attached to a pallet in Kimitsu No. 3 sinter- E
400

ing machine
1.0

—@— With Stand
0.8 |} —O— Without Stand

gooooobo0oboboobooboooooooboboo
Operation results at Kimitsu No. 3 sintering machine
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Base With stand
1997/12/30 | 1998/3/22 02 ' ' ' '
. 0 20 40 60 80 100
Period -1998/1/27 | -1998/7/31 Strand ratio (%)
Productivity t/d/m? 373 40.8 =
- . Load reduction
Bulk density of bed t/m 161 1.66 Cldmbustion- Sintercake
FFS mm/min 24.2 25.9 melting zone
Product yield % 78.4 79.4 Raw mixture
Shatter index % 89.3 895 ——
Burnt-lime kg/t-sinter 18.3 15.8 0doooooooooooboooooobooooomooa
ooog
JPU - 24.3 26.3
- Changes in shrinkage behavior of bed and gas flow distribution at
Bed height mm 562 608 Kimitsu No. 1 sintering machine
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Changes in operation by installing stand-support sintering at Kimitsu No. 3 sintering machine
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Changes in relationship between bed height and suction pressure in
Kimitsu No. 3 sintering machine.
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Operation results at Oita No. 2 sintering machine

Base With stand
2004/10/1 | 2005/11/17
Period -2004/12/31 | -2005/11/30
Sintering area m? 600 660
Productivity vh 3 810"
t/d/m? 285 30.5
FFS mm/min 21.4 220
Product yield % 77.4 78.6
Burnt-lime kg/t-sinter 7.1 8.4
Bed height mm 578 670
MB kwh/t-sinter 184 16.7
O, in exhaust gas % 14.9 135
Air consumption Nm¥/t-sinter 1721 1323
n Co % 86.0 86.3
Tumbler index % 77.1 78.9
0 5mm % 5.0 4.2
RDI % 37.7 351
JSRI % 66.5 65.9

* Inclusive of effect of width extension
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Improvement of Tl by installing stand-support and width extension at
Oita No. 2 sintering machine
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Changes in sinter cake structure with stand-support measured by X-
ray CT in the width direction
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