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Table 3.9. Measures against problems surround-
ing Japanese steel industry and main

Reuse of steel-dust ond siag
. [Gco-factory and eco-materials

process

Steel Products HFF R
Ferrous frontier

renaissance

. Various requircments of users - high
qualty, minimum lots, just in time

. Innovation of new function-materials
- beauly, ultra-high strength

projects.
{tom Targel aid Means l Projects
t
Resource 1. Flexible use of raw materials
onergy 2. Countermeosures for greerhouse cffect > 10S
environment 3. Reducing of various emissious swelting reduction
4. Oil savirgs
5. Transfer of efficient technology T®Smel ting reduction
6. Use of fucls containing hydrogen for ferro-chrome
7. Use of unutilized materials \ alloy
Recycling 1. Recovery of scrap and reclamation New steclmaking
2.
3
1
2

Seni-sol id proce-
ssing (Rheo-Cast)

fnnovation of . Expansion of flexibility in produclion

1
Stecimaking 2. Process climination

3. Direct casting of products (NNS-CC) % Electromgnetic

4. Introduction of advatced technology metallurgy
Improvement on 1. Amenity —Factory automation
Work 2. Flexible working hours — .

Table 3.8. Change of backgrounds in Japanese steel industry and progress of steelmaking process.

1st period (1950~60) 2nd period (1970~ ) 3rd period (1980~ ) 4th period (1990~ )
Period Environment
ity i i ti Hi 1 .
Capacity increase Pollution prevention High grade stee —friendly process
Background | High economic growth Oil crisis, energy saving Depression by Yen’s Restructuring & recycling

@ Expansion of demand
and large-scale invest-
ment

@ Import of cheap and
good quality iron ore

@ Steel works harmoniz-
ed with citizen life

® Severe control of envi-
ronmental pollution

strength

@ User requirements of
high quality and new
products

® Quality guaranteed
system

® Multi-function
products

@® Environment—friendly
technology

@ Multi-energy

® Recycling of resources

(1) Introduction & com-
mercializing of BOF

(2) Mass production by
BF-BOF

(3) Introduction of DH &
RH

(4) Introduction of AOD &
VOD

Progress of
steelmaking

(1) First plant with all CC

(2) Rapid expansion of CC
process

(3) Non polluting device

(4) Energy saving technol-

ogy

(1) Mass production of
high grade steel—Di-
vision of refining func-
tion, combined blow-
ing, high speed casting

(2) Improvement of EAF
process

(1) Scrap recycling

(2) Flat products by EAF

(3) R & D for near net
shape CCM

(4) Flexible operation

(5) Electromagetic metal-
lurgy
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Fig. 3.43. Change in consumption of raw materials and scrap ratio in Japanese steel industry.

Table 3.10. Prediction of scrap quality.

Present Future
(1993)
HS | Cu:0. 27%%1 0.154 4%
Heavy Hi 0.10 0.15| %2
scrap H2 0.24 0.36
H3 0.33 0. 45
Car shredder Cu: 0.25% 0. 30% 3
Zn: 0.7 0.9
Prompt scrap Zn: 0.8% (0.8% )

%1 large deviation
%2 150% : Estimated by JRCM
¥3 Increase of small motor installedwith car
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Fig. 3.44. Influence of increasing steel scrap on steelmaking process and steel products in the future.
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Fig. 3.45. Relation between ratio of hot metal in raw materials and CO, emission. (H. Komiyama et al.: “Control
of CO, Emission and Future Iron & Steelmaking Process”, Internal Report, IS1J, Tokyo, (Jul. 1993))
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Fig. 3.47. Progress of steelmaking processes from mass production to process elimination and environment

friendly process.

Table 3.11. Characteristics of various casters for flat products.
Conventional Thin slab caster Strip caster
Mold thickness 200 mm 40760)> Ij'c‘y
Casting rate 2 m/min 5-10 - 20-130
Capacity B 2.51mt/Y 0.5-1.0 B 0.5 o
Hot rolling 31:101_1_14%1‘(;5:/5; | No r(l).l(l)gnk]litl;% mill Unnecessary
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Fig. 3.48. Position of various casters. (S. Mizoguchi:

The Ethem T. Turkdogan Symp., ISS,
(May 1994), p. 166)
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Table 3.12. Overall schedule of various national projects.

- — Budget 8 | 87 | 8 | 8 | 90 | 91 {92 |93 94 95 96 97 | 98 | 99
New steeimaking billion yen > r->—Basic research O Estimation
process 10.0 Survey [>—0verall linkage test— O
Smelting-reduction 5.8 Large-scale
for Fe-Cr alloy D>—Test—O
Il -
I
D | OS process 15.5 D-Basic R&D —O Pilot plant Estimation
smelting-reduction ‘ D>Construct jon—D—4———Test—O
1 { Il
l l ) { I
Semi-solid processing 3.5 >——Basic research Estimation
Rheo-casting D> Integrated test—O l
|
FFR - ‘ DSurvey--I>
Ferrous frontier renaissance ]
L
Clean exhaust gases
T ---------------- ?—Exhaust gases —)
Reclamation treatment
Scrap > > Preheating furnace Melting furnace }——QO———>Stcel
Removal of impurities [
3 N —
¢
Cu Zn Sn Best mix of (uels
Fig. 3.49. Scope of new steelmaking process by national project.
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Fig. 3.50. Experimental results on removal of copper and tin from obsolete scrap. (R. Arima: NEDO Report, (1993))
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