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Products /. :
f\l!:;g{idmsfﬁii?flfsé structures and’ | eee | | @‘@ ®|
| Shipbuilding plates e ‘ese e @
Boiler and pressure vessel p’!atés V 7 L@ ® @ “ o @ '®/ |
Structural high-strength steel plates I ' @ @ @g @ @ @
Uitrahigh-strength steel plates ®e @ @ T@ . ‘
Plates for low-temperature servig;e @& @ . | @ & ‘$ @
) Weather-resistant steel plates @@\ @@ @ @ '
% Corrosiomesistant siesl plates & @ @@ @ | ’
T | Plates for machine structural use ®e ' ®o® | | ?@‘f I @ iR
% Steel plates for tools @ ' @@ | | 1 ’
Abrasion-resistant steel plates L K ] ;&@i | ® | |
Lamellar tear-resistant steel plates | @F@W @@@ @ k
| Clad steel plates : %@ [ ] ? ® , @ | ;
.vNun'zmum—sprayed steel plates N | \ S L ] r |
Nonmagnetic steel plates ‘ . @@\ & @ | '@M
Plates for high-pressure gas vessels ;, @@ $7 ‘ @@ & ‘
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Products

Bars for general structures
Concrete-reinforcing bars

Bars for rivets

Bars for chains

Cold-finished steel bars

Carbon steel for machine structures
Structural alloy steel

Mn steel for machine structures

Steel bars for cold heading

Spring steel
Free-cutting steel
Tool steel
Bearing steel

Boron steel

Low-carbon steel wire rods
High-carbon steel wire rods
Piano wire rods

Wire rods for steel cord
Wire rdds for welding rods
Wire rods for tie rods

PC wire
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Hot-dip zinc-coated sheets

Hot-dip iron-zinc alloyed sheets

sheets
coated sheets

d sheets

ytic zinc alloy

o zinc-aluminum

b

tro

Electrolytic zinc-coated

Hot-di
Elec

-coate:

ate

3t nickel/tin-coated sheets

te
a

rolytic copper-plated sheets

N

ra-li

|84

Tinpla

sheets

o

Y

Prepainted hot-dip zinc-c¢

-coated

8
C

9

d sheets

d ele

te

urable coated sheet
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A

¥

alloy-coa
Prepa

sheets

trolytic zinc
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Decorative sheets (embossed, pattern-

vished, high-grade
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printed,
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rative-finished
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Plastic-laminated sheets

PVC-coated sheets
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Precoated stainless steel sheets
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mInde uaziaenairihvemAnimiammw 4
NIMea9 Steelmaking AmswenenNaenumMIynead
Hot metal, secondary refining LarMIUTENETANRINL
WMeliNaemANN&T pre treatment l¢aehafitssansmmn
Ioenaniosivldsiommmdnasionaazongs Ui 1

=2 ¥ 2/ @
waastawnalduogmsldnueasiagnulweasio
Converter F9agWUWNIANENUETITU HAIMATMN
2avidayuln uazmefiemsmugsun converter ims
A va . o § v
Wnmal¥8gdsviin Magnesia carbon ¥ilangwas
dgunawiiay 2 whén

1983

1984

1985

1986

1987

[ ]1000¢ime)
2000
3000

Tudmaaamasalum SmsGusihenuuuld
Iihnszudasadnanld  feidoldwsuuenuuunssus
FAUTITNMNMEMU A

1. AAMIANNTDVILYIELAALNTA
anUssmnszualniily
ANAMMINABN

S

aamsanusazasidenulu

15904 Toyohashi Works %a3u3#¥n Topy Industries
Wuussusneasgyuizaunumuuubalddawian

% 4000
5000

g'd'?i 1 Changes of durable times of converter furnace lining
Source : Tekko-kai, (1988), May.

aNTAN 1988 FaSwavhliduumINaaanas :nqe

Suivnlvdnuae o Uismisnaula w3 Tokyo

Steel Manufacturing 9110 fMaIEHABMINAETIILEN
=1 o 2 < A A

wudewe 130 6w Feasdweniilngfigelulan  loe

manazaansaldnuld ludaniumneuili

TN 5 LEAIMIANMIENULDY se-
condary refining treatment {w 717% Way 53.4% @iy

Converter uazlenmsamuduaILaaIlFiindIan
ﬁaqmimﬁﬂqmmwgqa‘imn%u
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Ms9N s Secondary refined steel ratio and its trend. (%)

Total secondary refined steel — 65.9 70.4 71.7
Converter

Vacuum treated steel (out of the above figure) 50.0 53.3 53.5 52.9
Electric furnace Total secondary refined steel 42.5 49.1 51.4 53.4

Source : Takko-kai, (1988), No. 5 (May).
2.3 Continuous Casting and Blooming-
Slabbing

U7 2 udastemawReuuasdangmmsld
Continuous Casting Tudsswediu fisll 1987 u

100

80

60

Ratio of continuously cast steel (%)

~—— Special steel

6 o ) A
NI IMANNAMTUOUTTINATATIEIUANITIW 97.3%
(80.54 MUGU) WIDWNNTIU 04% NNUNBU  FIUman

Aewdangulul 1987 u 80.6% (14.47 Audin)

A A X A
WIDWANIU 0.1% 1NLNan

96.9 97.3

—
=
—— ——
—

94.3 94.3

-—

80.7 80.6

1 | | 1 | | L

1975 1977 1979

1981 1983 1985 1987

Year

Ratio of continuously cast steel (%) = Continuous cast material/Total hot rolled material

:311{'1 2 The change of the ratio of continuous casting production.

Source : Takko-kai, (1988), No. 5 (May).

Wwaifumsandununisuaalafimewam
S¥UU thin slab caster 4% #9u3%m Hitachi 3y
15301 Chiba Works ¥84L5¥ Kawasaki Steel Corp.
Iamaanssaifin Hot Coil MMAIEY thin slab caster

IadiSauiluasausnlulan  Yagisndunlddumand
NAGLAEIATBVIAABILUL twin-belt type thin slab caster

715l slab YW 30 N MNARGMLANNET 10 WA/
wiinulnamnIowinanmwna 12 89 16 § Miw
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wlviason laalifimsenmand waesueinldildin
wanuHusaEndmImaldnwhll  dumsniaman
LHUIAE UL 9 masagssninmsneaasssalyl
wannnBudlssnu Sagamihara Works  #91i5%v
Nippon Metal Industry Swialévhmaviaasiwiea Strips
wmENNEISafaAfomamuw) 2-4 s I 600 M.
Toelfinsameansdmsunaa Stip 19MENITUIN
m9 rapid solidification AnFgMWHaENMALlALlY
annas 2 gn

ludimrasgasmunssandamannaiasim
;36 u5Hn Topy Industries 11ia 1enfludvirlumsld
gunsth heating malu tundish TumEnuaanman
UnseiilévmewamnsaafusEm Sumitom  Indus-
tries $1rin lawsnansafiazsnmamngiaasimanme
lu tundish 1eefilé uazsinpemmwiiameluzas
Slab ivaasldlaamevili inclusion aaedusnann
mdnlesldmanin

2.4 Rolling and Surface treatment

Tudingasmssamanunnlsnmmandale

A X Al a @ - a
Wageaunhd 1986 lasnsdlasamdnuauiadand
maNawmNAaTUa Lnal o) ud lldnmsfaaainiaadng
vl drwmdnurudadnuazmanuiuwiedeulddims
faslvinIasdnalva 9 uasUsudqandsuulasniag
Insininie Nl s AT MM INEauaTqUMINTaY

NAGATW LNDERDIANINGDIMTURIAN AN NN

dlaRnsandaesasdnsildlumendaman
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m‘i‘nﬁ 6 Contents of technology exports. (September, 1987-August, 1988)

(A) Raw Materials, Ironmaking

1) Cokemaking 1 2 3
2) Raw material handling facilities 2 1 3 2 3 12
3) Blast furnace operation 1 3 2 7
4) Ferroalloys and others 1 1 3
5) Auxiliary facilities 1 2 3
(B) Steelmaking

1) Hot metal pretreatment 2 1 1 4
2) Converter 8 2 1 1 13
3) Electric furnace 2 1 1 1 5
4) Secondary refining 3 1 2 8
5) Continuous casting, Ingotmaking 6 1 6 3 16
6) Auxiliary facilities 7 2 2 11
(C) Shaping, Processing

1) Bar and wire rod 2 1 6 4 1 14
2) Pipe and tube 1 2 4 6 1 14
3) Plate 2 1 1 4
4) Sheet 2 11 7 2 22
5) Surface treatment 2 3 11 2 6 24
6) Heat treatment 3 1 4
7) Forming 2 2
8) Welding rods, Miscellaneous parts 2 2 10 1 1 16
9) Maintenance 5 1 6
(D) Other Operational Knowhow

(incl. research related) 1 1 1 3

(E) Iron and Steel Works in General

1) Feasibility study 1 2 2 1 3 9
2) Planning and design of steel plants 1 1 3
3) General operation guidance 1 1 2
4) Maintenance 3 1 4
5) Others 1 2 1 4

Total -

Coverage: 45 member companies of ISIJ
Country names in areas:
South East Asia: The Philippines, Malaysia, Indonesia, Singapore, Thailand
East Asia: China, Taiwan
West Asia: India, Pakistan, Srilanka
North America: U.S.A., Canada
Central & South America: Brazil, Peru, Chile, Venezuela, Mexico, Jamaica
Europe: U.K.,France, Italy, Spain, The Netherlands, Sweden, Finland, Norway, Portugal
Occania: Australia, New Zealand
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™59 8 R & D expenses of steel industry.

1982 182 772 4907
1983 186 088 4963
1984 192 091 5278
1985 240 409 5405
1986 255 290 5503

122 018 327 186 1.5
116 543 312 368 1.6
126 468 314 075 15
123 855 305 734 1.9
100 642 280 050 2.5

* According to statistics on R & D expenses.
* % Number of persons as of the end of fiscal year.

Source: “Report on the Survey of the Research and Development”, Statistics Bureau, Management and Coordination Agency, The Japanese

Government, (1987).
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