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Current state of steel production processes of Nippon Steel

Yoshiyuki UESHIMA

Technical Development Bureau, Nippon Steel Corporation

Abstract

Nippon Steel Corporation, of which annual production amount is over 30
million tons, supplies various steel products to customers. Our steel products are
manufactured by integrated steel production processes with large size blast
furnaces. The author introduces the current state.
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Fig.1 Steel production processes of Nippon Steel.

Fig.2 Layout of Kimitsu Works.
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Fig.4 Kimitsu No.4 blast furnace (left) and its operation room (right).
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Fig.5 Schematic view of a converter.
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Fig.7 Schematic view of vacuum refining.
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Fig.8 CO equilibrium in molten iron.
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Fig.9 Schematic view of a continuous caster.

72

REERI®



.~ T

18I

SR, 2~ 19mm

1000°C AL ICHNZAL =R 5T —EMRICHA RO EIEH TEFRMICELEL . HEMIZ 1.2~19mm FTHEIL TIAILIRIZ

BEMD, ERFURTITEHE 100km G THIRAED
Fig.10 Schematic view of hot rolling process.

Fig.11 6-Hi mill(left) and pair-cross mill(right).
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Steelmaking of special steel by electric arc furnace in Sanyo Special Steel

Kazuo UEMOTO

Technical Planning and Administration Department, Sanyo Special Steel

Abstract

Sanyo Special Steel produces special steels such as bearing steel and
engineering steel. They are used in a wide variety of machinery and
equipment ranging from automobile to railways, and are required to have
high reliability and cleanliness. In Sanyo, they are produced through a
combined processes of scrap melting by an electric arc furnace, refining by
Ladle furnace, degassing by RH degasser and continuous castlng by a
completely vertical type jumbo bloom caster. This report introduces electric
arc furnace steelmaking processes including slag recycling in Sanyo.

Key words: Electric Arc Furnace, Special Steel, Scrap, Slag, Cleanliness
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Fig. 1 Bearings as examples of special steel applications.
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Fig. 5 Energy balance in electric arc furnace process.
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Fig. 10 Ladle furnace.
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Copper Smelting and Refining at Kosaka Smelter

Yoshihiko HOSHIKAWA

Kosaka Smelting & Refining Co., Ltd.

Abstract

) Kosaka smelter started copper production in 1901, and diversified
into other products and metallurgical technologies that treat complex

concentrate.

And main process are composed of copper operation that

consist of flesh smelting furnace and PS converter, and lead operation

consist of hydrometallurgical treatment plant and electric furnace.
However, social and economical situation changed worldwide in recent

year, and Kosaka smelter started restructuring measure to cope with this

harsh business environment.

The cores of the plan were improving the performance of complex
smelting technologies to precious metal production and expansion to
recycling business and waste management business.This paper introduces
recent copper operation and describes about an outline of the modification.

Key words: Kosaka smelter, copper smelting, recycling business
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Recycle Material Residue Cu-Conc Cu containing Waste
Domestic Market Zn-Refinery Oversea Supplier Waste Treatment Plant

Oversea Supplier
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Fig. 1 Copper Smelter Process Flow sheet
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Table 4 Modification of Sampling and Assay Facilities

Year |Facility
1996(Expantion of Fire Assey fasilities

Specification

1998|Expantion of Strage Yard 390m2
1999|No,1 Waste Circuit Board Milling Plant 50t/M
2000(Installation of New Facilities

Sanpling and Strage Yard
Weighing Facilities

13,000m2
50t, 2set

2002 [Installation of new Sampling Preraration Plant
Installation of new Fire Assey Plant
Waste Circuit Board Incineration Plant 60t/M

2003[No,2 Waste Circuit Board Milling Plant 350t/M
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Fig. 6 Process Flow sheet of New Smelter
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The current state and Issue of Zinc Smelting
Seiji IKENOBU
Mitsui Mining & Smelting Co., Ltd.
Abstract

Zinc is one of the most important metal elements for our living. In
this report the outline of zinc business is discussed. The main contents are
as follows: zinc production supply-demand balances. zinc concentrate
supply-demand balances, the process for zinc smelting and issues of zinc
business. Zinc concentrate production, zinc metal production and zinc
consumption in China rise remarkably in these ten years. China's economic
growth will have a big impact on the zinc market. The domestic demand for
zinc has fallen below 500,000t.The tough business environment will
continue for Japan. However zinc smelters in Japan have overcome a
historical crisis up to now. We cannot control the change in the economic
environment but in the problem of fluctuations in the market and raw
material shortage - these are not the problems of Japan alone, the smelters
all over the world have the similar situation. KFS for the zinc smelting
industry of Japan to survive is to keep inventing competitive technologies

Key words: Zinc smelting, Zinc concentrate
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Table 1 Domestic refined zinc supply and demand
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Table 2 Ranking of zinc products in 1992 and 2008.
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Table 3 Ranking of zinc consumption in 1992 and
2008.
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Table 4
(kt-Zn).

Global refined zinc supply and demand

Table 5 Ranking of zinc concentrate production in
1992 and 2008.
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Current Situation of the Aluminium Production in Japan
Atsumi TAKASUGI
Japan Aluminium Association
Abstract
Japanese aluminium industry currently produce semi-fabricated

materials by rolling, extrusion, diecasting and so on and make some kinds of
fabrications, because aluminium smelting industry has almost died out by
twice the oil shock.

But, aluminium has an advantage for coming sustainable and low-carbon
society by the recycle property.”Aluminium Strategic Technology Roadmap
2009”by Japan Aluminium Association indicates the main subjects increasing
the recycle ratio of aluminium scrap and reducing the amount of the alloy
elements to realize the aluminium alloys would be suitable material for
sustainable and low-carbon society.

Keywords: Aluminium, Aluminium alloy, Rolling, Extrusion, Diecast,Recycle
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The Present Status of Titanium Production in Japan
Takashi NISHIMURA
Japan Titanium Society, NTC Corporation for Titanium
Abstract

Titanium has been commercially produced since 1946 and used for
various applications, especially for aerospace and chemical industries.
Titanium 1s an abundant metal, and fourth place after Aluminum, Iron and
Magnesium. Titanium metal is obtained from titanium dioxide using Kroll
process which 1s reduction process from titanium tetra-chloride with
magnesium and the only process now used in the world for titanium
reduction.

Titanium mill product is produced by using iron & steel mill from
titanium ingots which are made from titanium sponge and scrap usually by
vacuum arc remelting process(VAR). Now electron beam melting(EB) ‘and
plasma arc melting(PAM) are also used for titanium melting. Properties of
titanium material and various kind of titanium material are also written in

this paper.

Key words: Titanium, Titanium Alloy, Titanium Sponge, Kroll Process
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Table 1 Titanium properties with other metals
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(TP340) | (Ti-6AI-4V)| (SPCC) (SUS304) (A5052P)
| AR (C) 1,668 1,540~ 1,650 1,530 1,400~ 1,427| 476~ 638
2] | BE (g/cm?) 4.51 4.43 7.90 7.90 2.80
| BB AR R B (107°/K) 8.4 8.8 12.0 17.0 23.0
" BiZEE (w/m-K) 17.0 75 63.0 16.0 121.0
t B (J/kgK) 519 585 460 502 962
| ERIEEE (%xCu) 3.1 1.0 18.0 2.4 30.0
® | BRLER (4 Q m) 0.550 1.702 0.097 0.720 0.058
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fit 7 (N/mm?) 277 909 179 206 101
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Table 2 Commercially Pure Titanium and Titanium

Alloy
LRI (%) A
E 4 . _— T 1. Tal% p— BRRES | 029 | 1R U -
W) | (W) | (%0
JIS H 4600 15& TP270H(TP270C) |003={008=(001321020=|0.15=f BEE/ZEL | 270~410 | 165= | 27= |REINLi4HERATF
(ASTM Gr 148%)
JSH4600 25 | TP340H(TP340C) |0.03=]008=(001321025=(0202f BEEAZEL | 340~510 | 215= | 28= |(RFMTFEAE
. (ASTM Gr 2tH)
JIS H 4600 31& TP480H(TP480C) |0.05=(008=(0013=0.30=(0.30=] KX/ | 480~620 | 345= | 18= |HB&EDFLALH
(ASTM Gr 348
JIS H 4600 478 TP550 H(TP550C)  |0.052>] 008=(001321050=(0.40=| AL | 550~750 | 485= | 15= |GEha&fEfiFmf
(ASTM Gr 4482
JSH 4600 1248 | TP 340 Pd H (TP 340 Pd C) 003={ 008={0.01320.25=| 0202 7L | 340~510 | 215= | 23= |TISFIERMTHESS
e (ASTM Gr 7482)
it Ti-5A-2 58n (5-25) Ti-5A-2 5% BEEGEL| 828= | 795= | 10= |{EEEME AR
(ASTM Gr 6482)
JIS H 4600 605 TAP 6400 H Ti-6A-4V BEEFEL| 895 | 8%B= | 10= |REMLTFL AR
v pad (ASTM Gr 5489 (6-4)
JSH 46006178 | TAP 3250 H (TAP 3250 C) Ti-3A-2 5V BEEEL| 620 485< | 15= |/ARENTHE
(ASTM Gr 98 (Hlf Alloy)
P JIS H 4600 80F& | TAPS0OOH (TAP 8000 C) Ti-22V-4A FRIMEABE 640~000 | 8502 | 10= |ARENITHER. BREIER
o Ti-15V-303Sn-3A (15-3) Ti-15V-3Cr-3Sn-3Al %WI:&&I# 745~945 | 690~835 | 12= |:AREINTHER. EERLIER
ECEOERAR (JIS 4600 )
TP270H | Titaniun Plate (5REE&STRR) Hot rolled
TP270C | Titaniun Plate (5RRE&ESTBR)  Cold rolled
TP340PdH| Titaniun Plate (5ERE&STBR) Pdifhn Hot rolled
TAP 6400 H| Titaniun Al loy Plate (BIEES) Hot rolled
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Table 3 Potential Estimated Reserves of Titanium
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Ore and Production (B4 - Fhv)
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AVrH4 b WF Tio0, AW b Wl Ti0,
Ti0, 5 Tio sy | BSE Tio 5 Tio | BFE
x E 59,000 29, 500 1, 800 1,710 31,210 300 150 0 0 150

il 130,000,  65,000{ 32,000[ 30,400

it

95, 400 1,100 550] 220 209 759

hrE 36,000, 18,000 0 0f 18,000 950 475 0 0 475
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/)L z—|( 40,000 20,000 0 0f 20,000 350 175 0 0 175
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T Dt 84,000, 42,000f 17,000{ 16, 150
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Fig. 1 Titanium Sponge production Kroll Process
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Table 4 Titanium sponge Capacity and Production
in 2008
Country Capacity (ton) | Production(ton)
Japan 46,400 40,900
USA 35,100 17,300
CIS 72,000 68,300
China 71,000 49,600
World 224,500 176,100
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Table 5 Titanium Shipment in Japan
20004 | 20014F | 20024F | 20034 | 20044F | 20054F | 20064F | 20074E | 20084F (200941
BA-EK 483 805 886 601 806 891 584 | 1,020 431 1,500
ez BfE- PHE 1641 | 2043 2199 2006| 2910 3323| 3509| 4038| 4605| 3200
B BE-TR 113 72 43 166 36 2 98 263 680 | 1,500
ReeE 1279 | 1,325| 1,135 1257 1733 2011| 1475 1,767| 1,289| 3,600
Bl 7| BES-RR—Y 1287 | 1,352| 1335 1,045 971| 1088 1,130 1,099 921 | 3,000
fiZoA 254 554 447 491 409 603 592 500 397 200
N B 5062 | 6,151| 6045| 5566| 6865| 7942| 7.388| 8687 8323| 13,000
SEE 473 499 571 767| 1,008 138 1503| 1408| 1,285 700
| s TRLE— 2 154 194 149 145 280 193 231 13| 1,700
] RIGELE 0 0 0 0 0 0 0 0 0 800
F| ER-EUES 18 17 30 33 37 47 62 51 52 [ 1,000
it 472 487 416 297 428 435 431 607 391 800
N A 987 1,157 1211 1246| 1708 2144| 2,189| 2297| 1,841| 5,000
E A it 6049 | 7,308| 7256| 6812| 8573| 10086 9577 10984 10,164 | 18,000
o A 5897 | 7,127| 7225| 7026| 8814 8061| 7,740| 8103| 9,563 | 12,000
(&) 49.4% | 494% | 40.9% | 508% | 507% | 44.4% | 447% | 42.9% | 485% | 400%
w & &t 11,946 | 14435| 14481| 13,838 | 17,387| 18147 17,317 19087 19,727 | 30,000
1 199 TOFEE
AARTIE, KRFX=0 LT )0 o—R L HERT # R R~ T,

ZUAD 2 FETAR T HUEEFELTED, 2003
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(2) F% VR DL
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THIIN L7, AEENT, KED 27%., =T A 24%,
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Vo TREEHAR S R EN TR Y . 2oMiT 7 )
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B FxLroMk

T 5 RO T IR A AT 45% M ZE T
HrE T K 55%MbF - B e K fRFEEN T TH B,
MK CIIBHERIZIZE FH B 3 2 V0 A3, HARTIE 10%
AR Céd D, Table 52 AARIZIIT 5T & M O H
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