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Technological Improvements to Attain High Productivity
at Fukuyama No.5 Sintering Machine (HPS)
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To use a large amount of pellet feeds containing high iron,
HPS process was developed by NKK. And real operation
started in November 1988 by remodeling the Fukuyama
No.5 sintering machine. Since then, various new techno-
logical improvements have been developed. The new charg-
ing equipment gave suitable segregation along the bed
height to quasi-particle and coke breeze. It contributed to
improve the productivity. Decreasing SiO, content in HPS
was effective for high PCI operation of blast furnace and
for increasing Fe production of HPS. In the increasing ca-
pacity construction, enlarging the coating mixer expanded
the productivity more than 1.85T/m?/H.
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Table 10 Concept and measures for increasing HPS production

P Items should be Meas Technological improvements
urpose improved casures developed by NKK
- Prevention quasi-particle from | Improvement of
Increase in Improvement of disintegration | coating mixer
Jsintering H— permeability H = -
speed in sinter bed Reduction of raw materials
interfere with sintering T
reaction
Production of coarse sized quasi-
particle by adding burnt lime
Migher Decrease in charging density of F
production H Improvel)ment’ of sinter bed Development of
UPD?E ayers L |Enhancing segregation of quasi- | segregation charging
yic particle and coke breeze equipment
Increase in Uniform sintering ; :
[yield THalong longitudinal {H—{Uniform charging of raw malerial |
and width direction -
of pallet Enlargement gap and pitch of i
crusher | |Low Si0, content
Prevention against Decrease in gap of conveyer sinter ore
over—crushing T conncction part
Increase in Decrease in slag ; ;
NFe content M content __{Decrease in Si0, content F__
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Fig.10 Schematic drawing of charging equipment
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Fig.20 Schematic drawing of charging system introduc-
ing after SSW (Segregation Slit Wire) system
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Fig.30 Effect of introducing SSW and automatic cleaner
on the operation of HPS process
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Fig.50 Operational results for producing low SiO, HPS

(

Low SiO, sinter ]

Hig

h PCR operation

Low temperature ratio

region

Heat flow

X

|
:

Hydrogen
reduction

AN

y Holding time in \
Reduction / | low temperature
degradation U v

pper
Reduction

degradation

X

y Middle
Permeability |

at upper point

Lower

High PCI

Burden temperature

All coke

i

Reduction
degree / ] *
v Permeability at

\] [ melt doivn point

Permeability resistance
at lower point \

v+
(s 0] [ Felraio %]

/]

Thichness of
cohesive zone

Fig.40 Concept of an effect of low SiO, sinter on in-furnace condition at high PCI
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Photo 1 Microstructure of sinter products (Sinter A:Ordinary sinter ore, Si0,=5.24% /Sinter
B:Fukuyama No.4 sinter ore, SiO,=4.84% / Sinter C:HPS, SiO,= 3.76%)
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Fig.60 Outline of the increasing capacity construction of HPS
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Table 20 Comparison of the new coating mixer specifica-
tions with the former’s

Former New
mixer mixer
Transporting material weight (T/H) 1100 1350
Length (m) 16.0 135
Diameter (m) 4.4 55
Inclination angle (-) 4/100 7/100
Revolution (rpm) 55 4.6
Hold up rate (%) 12 5
Retention time (min) 3.0 15
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Fig.70 Quasi-particle disintegration behavior in the new
coating mixer
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Fig.80 Operational results after increasing production
capacity of HPS process
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