The 104th ISIJ Meeting Programme*

SYMPOSIA-

-- IRONMAKING —-

Chairman: Masanori Tokuda

Theme I. The Behaviour of Si in the Blast Fugnhace
1 significance of Si in iron- and steeTmaklng processes and some problems in
the reduction mechanism of 8102 in the blast furnace. Masanori Tokuda,

et al. ciseacacnensacnns Ceteererees et st as et nenenen Ceveecsssseaaasaas ... All7
2 Source of Si in hot metal and its reduction mechanism.

Kichiya Suzuki, @t @l. seeeescecconccnsassesnononsoonesssssasoncosoncscsencatsns Al2l
3 The operation of Nagoya No. 1 blast furnace with low Si containing iron.

Tamio Noda, €t @l. seeeeeecncsnesesensnosscncsocsscscossnonsnancs cesveveesesesess AL2D
4 Analyses of Si in pig iron by mathematical simulation model of the

blast furnace. Chisato Yamagata, et al. ..ieeierencncncnnnanccnse ceessesseesss AL29
5 Manufacture of pig iron with low Si content in the blast furnace and

its theoretical analysis. Seiji Taguchi, et al. ...ceicieteresenronnsans-nns « Al33

-= STEELMAKING --

Chairman: Tsutomu Mori

Theme II. Quality of Continuously Cast Slabs and Blooms and
Mechanical Properties of Steels at High Temperatures
6 Characteristics of the hot ductility and cracking sensitivity of

continuously cast steels. Hiro-o Suzuki, et al. c..ciereccnerecscececacnanes .. A137
7 Microscopic direct observation of weld solidification fronts and

cracking in carbon steel. Yoshioki Honda, et al. .oiecccrsnnsneresronsncasonnne . Aldl
8 Mathematical model of slab buldging during continuous casting.

Toru Matsumiva, et al. ..ccenencsncnes etusessssenenccsstbonnnns eescecseeseesssss AlLS
9 Internal crack formation and its prevention in continuously

cast slabs. Masanori Nakamura, et al. teieeceiereonencnses ceessaresses e .. Al49
10 Influence of soft cooling in mold on the formation of 1ongltud1nal

facial cracks of continuously cast slabs. Katsuo Kinoshita, et al. ........ ... Al153
11 Surface cracks in continuously cast slabs and their prevention.

Mikio Suzuki, et al. ...c.ienenncccncs cvecessnessesssrasans cheme e eeeverasssss ALS7
12 Elimination of surface cracks in continuously cast slabs.

Shigeaki Ogibayashi, et @al. ccecieiecancecnncancansns cest e ats e esesesess AlBL
13 Surface cracks in continuously cast blooms. Hiroyuki Yasunaka, et al. ....... . Al65

-— PLASTIC WORKING AND OTHER FABRICATION PROCESSES --

Chairman: Iwao Takai

Theme III. Recent Technology for Seamless Pipe Production
14 CAD/CAM system for seamless tube rolling.

Toshio Tanaka, €t al. «.veeeceaceccccacesoscsnanaans creseeenenn ceeeresasecasanan . Al69
15 Theoretical analysis of plastic deformation in Mandrel mill rolllng.

Tomoyuki Hirakawa, et al. ......... cetasssensearannn e recertaessesacneeanenan .... Al73
16 Computer control of wall thickness in Mandrel mill rolling.

Tateo Yamada, et @l. civeecocccnsosncesns teesecesssesseranane ceeseerenenn vesees ALTT
17 Process computer control system for medium diameter seamless pipe

rolling. Fusao Togashi, et al. ceeeenctnneenerscaceccancncnns ceteseseseaaaennn A181

* Tetsu-to-Hagan&, 68(1982), No. 1l contains 5665 to S1054 preprints in Japanese of
Paper Presentations and Tetsu-to-Hagané, 68(1982), No. 12 does S1055 to 51508
preprints of them.

The preprlnts of Symposia were published in Tetsu-to-Hagané, 68(1982), No. 10, All7
to A247, in Japanese.

— 35 —



—-- PROPERTIES OF IRON AND STEEL -—

Chairman: Noboru Masuko

Theme IV. Application of Stochastic Theory to Steel Corrosion

18
19
20

21
22
23

24

A stochastic study of stress corrosion cracking life for stainless steels

in simulated BWR environment. Masatsune Akashi, et al. ...c.eceu.nn cerarecnans
Evaluation of stress corrosion cracking life of austenitic stainless
steels in high temperature pure water. Kazuharu Hattori, et al. ........... e

Pitting rate and life expectancy of carbon steel (Statistical and
probabilistic analyses of corroded pipes in practice).

Masaharu Honda, et al. ...ceeeescen T ceesrecs
A statistical analysis of the corrosion of steel structures.

Satoshi Tto, €t @l. «.vcivesncscasnsncsosnasesnnses cessessesseverrressrseannn e
Stochastic approach to analyse the effect of alloying elements on the

pitting resistance of ferritic stainless steels. Toshio Shibata, et al. «.....
Statistical nature of crevice corrosion behavior.

Yuichi Ishikawa, et al. .teeeeeecesecnsosnonconsnoacnnns ceeatesecneserassenens .
Probabilistic evaluation of critical potential and incubation time for

crevice corrosion of type 444 steel. Shigeo Tsujikawa, et al. .....cviceecnnas

Chairman: Tomo-o Tanaka

Theme V. Fundamentals and Application of Controlled Rolling and

25

26

27

28
29

30
31
32

33

Controlled Cooling Processes
The mechanical properties of controlled cooled steel and
its application. Tamotsu Hashimoto, et al. ..eceecassossoscnsessssosasssnocsss
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Properties of oil-framegun-formed magnesia block.

Hiroyuki Ishimatsu, et @l. ceceeeveoveccsacacsscsnsassssesnnacsscncns rorereenvae
An approximate method of stress evaluation in cylindrical structure of
refractories. Akibumi Fujiwara, et 8l. c.eecerescsereccsssetssssssscacsssacnas
Relationship between the propagation of microcracks and the mechanical
properties of fire-bricks. Yoshiyasu Morita, et al. .....e.can. cererseseananas
Investigation of blick-thermal-expansion to blast furnace.
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Thermal stress analysis for study of wear mechanism of blast furnace
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Thermal stress analysis of the blast furnace bottom by the photothermo-
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The wear of hearth in the blast furnace blown off by dry cocling.
(Investigation of dissected No.3 BF at Chiba Works, Kawasaki Steel
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Property of carbon blocks in the blast furnace blown off by dry cooling.
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Production of reconstituted coal and evaluation of its coking properties.
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Results of operation test of dry coal charging to coke oven.

Hiroshi Uematsu,

PR R R R R R R I I A IR I A R R R I B N SL AR BRI A SR R .

$eeessses 00080 s R I R I R I L AR B R A A A A N N

s s s s e v e s e e esesaonas R R O L I I I R N

€t Al. et ecescasanarescsscsacscsacsensasacaanenn .o

Finite element analysis of heat distortion of coke oven doors.
Kiyomi Terazono, et al. ...... ceeiccesssecssessesscncscsseonseenssen s

SEPTEMBER 28, 1982
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Coke charge with size distribution control at Sakai No.2 blast furnace,

Nippon Steel Corp.

Shin-ichi Matsunaga, et al. ceecececesccscnnsanas

Mixed layer formation by multi-ring charging. (Test results by
a full-scale experimental blast furnace apparatus with bell-less top--I).

Tadatsugu Joko,

Influence of gas flow distribution on burden profile at furnace top.
(Studies on characteristics of burden distribution--I).
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Theoretical analysis on circumferential burden distribution at bell-less
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Effect of charging line change on burden distribution.
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Development and application of burden distribution forecasting model.

(The low fuel rate test operation at Fukuyama No.3 blast furnace, Nippon
Kokan K.K.--IV). Atsushi Sakai, €t al. cvceescesescrosscscososesossanncncnnn
Two dimensional gas flow simulation in the dissected blast furnace.

Takashi Sugiyama, €t @l. cueceeeeccccasanasoasascscsosancasonsanssancnnosesen .
Gas flow control of Hirohata No.4 blast furnace, Nippon Steel Corp.

Ken IShiguro, €t Ql: sveeecocscrosvssnsacsosssasssrserssccsosnscnnncos cesscansae
The test of reducing the thickness of burdens for B.F.

Nobukuni Suzuki, €t 81. ..ieeeccsssoesaonassssencsasascnasnsossssnscossassaanssna
The charging method of lumpy ore in blast furnace. Takashi Miwa, et al. ....
The low c¢oke rate operation at Kobe No.2 blast furnace, Kobe Steel, Ltd.,

with bell-less top. Seil Takano, €t @l. c.eveecevreccorerssncsanas ceseervevnens

Lower hot metal silicon operation by controlling the flame temperature

in front of tuyere. Kazuo Ichifuji, et Al. seeeriiecotecscesssnosensacasccanes

Low [Si] operation under low blast temperature and high fuel rate.

Takashi Takebe, et al. ..... eesesecmesesessenesansesesacsen e e asenancsnoson .o
Maintenance of Kimitsu No.2 blast furnace, Nippon Steel Corp., since

the completion of relining. (Dehumidification in the furnace).

Akihiro Tsuda, €t 8l. teeeceeesscaceosanennsssnesssassssssassasassansanansess
Blowing out operation with lowering stock level of Mizushima No.l BF,
Kawasaki Steel Corp. Shunji Iyama, et @l. ceeeessescnacsesesscsosssscsansens
Measurement of moisture in the up take gas. Shinroku Matsusaki, et al. .....
Packing property of fine iron ores. (Study on surface properties of

iron ores--II). Katsuhiko Sato, €t @l. ceieceesessascssscaressssssssssssannna
Agglomeration of fine-grain material by nuclear ore addition in sintering.
Masami Wajima, @t @l. ccecececesossssscssoasaacsassonsssososssssaasssssassansas
Effect of the mineralogical properties of coarse ores on the reducibility
and the productivity of sinter. Yukihiro Hida, et @l. cccevevoossrcsacacnnas

Combustion behavior of cokes in alumina ball packed bed.

Masanori Nakano, €t @l. ..ciceacsconosascananenacscncsans tescacaana ceescnnnna
Influence of burnt lime property on sintering property.

Sin-ichi Kurosawa, €t al. s.eceecscscactcsssnonsnscrsnnna crtsectesasesacanene
Quick lime addition on the sintering process. (Improvement of sintering

process—-I). Kazuhiro Yamamoto, €t 2l. i.ueeceerssnssecoasscacsssnanssannssns
Effect of temperature of sintering mixture on the permeability in sintering
bed. Takuma Kodama, et al. ........ e sesesssseseasesensescntesesasaenasntnan
Development of forecast model for basicity by mixture chemical composition.
(Forecast system of sintering operation--III). Tsutomu Sato, et al. ceveencas
Influence of air velocity in sintering bed on reducibility of sinter.
(Forecast system of sintering operation--IV). Tsukasa Takada, et al. «.cuoae
Theoretical investigation of sintering process and the characteristics

of wind box temperature distribution. (Development of sintering operation
forecasting system--II). Kimio Kato, et @l. cecerevevccnccnoncnsveosssannnns
Forecast of sintering operation by the mathematical model and its
evaluation. (Analysis of sintering operation--I).

Kazuhiro Furukawa, €t 3l. .e.cescccecososesscsosscsasnannna sscscecassasssescss
Analysis of sintering heat pattern in low-slag-operation.

(Analysis of sintering operation~-II). Hitoshi Kawata, et 8l. cececenceccces
Relation between high temperature properties of sinter and blast furnace
performance. (Analysis of high temperature properties of the sinter

at Keihin Works, Nippon Kokan K.K.=-=-II). Mitsuo Nozawa, €t al. ceeovevvevons
Control system of sintered ore's ingredients. Katsushige Hamada, et al. ....
Simulation of sintering actions by gas velocity distribution model.

Haruo Kokubu, et al. ..c.iceeeeossscascessnscnssscscsnnanonasas teeeseenanns ceeens
Investigation on RDI control factors of sinter. Minoru Watanabe, et al. ....
Consideration on the controlling factors of sinter strength.

Minoru Ichidate, €t @l. ceeeiessscscsvosossssossctvsecssoseocstasossssossonnos
Effects of the chemical composition and the grain size of magnetic minerals
on magnetic susceptibility of iron ore sinter. Nobuyuki Imanishi, et al. ...
Examination of representative sinter structure at sinter plant.

(Quantitative measurement of sinter structure--III).

Katsuhiro Takemoto, €t @l. ceeseeseoccocossosssnsssocnnascaneons Cerersesenae
The formation of the course secondary hematite in the system Ca0-Si03-A1303-
Fep03. (Influence of SiOj and Al,03 in sinter--V). Junsuke Haruna,et al. ..
Behavior of constituent minerals in the reduction of sinter.

Takayuki Maeda, et al. cececccacecans eseseesssesasussessese s rasnan cesesannas
Microscopical investigation of reduction degradation phenomena in low

FeO iron ore sinter. (Effect of FeO on microstructure and properties of
lime-fluxed sinter--I). Katsuhiko Inoue, et al. ceiocervocsonvonnesnoncenns
Investigation of mineral structure and its formation process of low

FeO sinter. (Effect of FeO on microstructure and properties of lime-

fluxed sinter--I1I). Hidetaka Hayashi, et al. ..cvvvuennnn csasscncsssrsenanea
Evaluation of West-American coal in preheated coal charging.
Seisaku Suzuki, €t @l. ceesesecescreosvsossrrcosasrronsassorssrennsnens esssss

— 38 —

.

.

5713

S714
S715

s716
S717
S718
8719
5720
§721
5722
S723

5724

§725

5726
5727
5728
5729

5730
S731

5732
5733

5734
S735

5736

S737

5738
S739

e



4|

76
77

78
79

80
81

82

83
84
85

94

95

96
97
98
29

100
101
102
103
104
105
106
107
108

109
110
111

Evaluation of coking property of low rank coal. Yoshihiro Funabiki, et al. .
Carbonized behavior of American western coal and its effective

utilization. Kunihiko Nishioka, et al. .......... Ceesecssnanesansnana csesanes
Automatic maceral analysis of coal by image processing technique.

Mitsuaki Uesugi, €t @8l. .ceeeeecnasessesatecsosasssasnsaossssasassonsssssnscsaos
Development of the automatic measuring equipment for reflectance of

vitrinite in coal. Ken-ichi Nemoto, et al. ..cceeeencacens ceesesssanascses s
Basic studies on coke reactivity. Kunihiko Nishiocka, et al. ..c..... csenenen
Effect of coke strength after COy reaction (CSR) on the blast furnace
operation. Michiru Nakagome, et al. ...c.ceeerecccscescsncncccncnnnncnns ceo e
Post COy reaction strength of blast furnace coke at high temperature

(v1 5007°°C)., (Deterioration of blast furnace coke by COp gasification--I).
Hiroshi Baraguchi, et al. ........ ceeesssenssansnensasnrnennn creveressssncn s

Modelling of the granulation of melting slag. (The granulation of

blast furnace slag--II). Hiroaki Sato, et al. ..ceeerersecencccccncnencnnsnn
A evaluation method of the hydraulic hardening capacity of vitreous

blast furnace slag. Kazuyoshi Sato, et al. cicevcereeersannsssccscncncnvocsnse
Application of water granulated BF slag for soil stabilizer.

(Development of the slag containing soil stabilizer--TI).

Hideaki Hoshl, et 8l. ce.vevevreccesccsossrascssenancns cesarasens teceserecacenn
Reduction of iron oxides from BOF slag melts by pig iron beads.
Toshihiro Kitamura, €t @l. ceeceeceeenenncroressossncnnnassne ceecasasennoans

Decrease of fee Ca0 in BOF slag. Hazime Mori, et al. c.ecitecsscsncncancss
Stabilization of slag in top-bottom blowing C.V. Chiyoji Fuji, et al. ...
The forecast of the stability of converter slags. Takahisa Koshida, et al.

.
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Influence of measurement conditions to 80 °C CBR test of LD slag.

Michio Konno, et @l. ceeseeecesvoncocsssssnssnssncnnscsos cereaanns cesssssscan
Heat recovery method by rotating drum type. (Development of heat

recovery of blast furnace slag--I). Haruo Ito, et al. ...... cssssessassrnsass
Heat recovery process of ID-slag. Kazuhiro Tonooka, et al. .......... ceesene
Slurry injection test through four tuyeres of Kobe No.l blast furnace,

Kobe Steel, Ltd. (Development of injection technique of petroleum

coke-o0il slurry into blast furnace--III). Mikio Deguchi, et al. .....cc0c0es
Uniform injection of slurry through four tuyeres with circulating loop
system. (Development of injection technique of petroleum coke-oil

slurry into blast furnace--IV). Mikio Deguchi, et al. ......ccncvenn cesscen
The combustibility of slurry in the raceway by the use of probe.

(Development of injection technique of petroleum coke-oil slurry

into blast furnace--V). Mikio Deguchi, et al. ......... ceescacnes cesessecnns
A new pulverized coal injection system for blast furnaces.
Hironari Marushima, et @l. .t..eviercccetostsssosncacnnasns secerssescencsnnse ..

High concentrate coal-water-slurry injection test into a blast furnace.
Tsutomu Fukushima, et @l. ceeeeccercesosesesrseroscsssssssnonossansnssoscsssascoss
Combustion characteristics of pulverized coal. (Development of pulverized
coal injection into blast furnace--I). Tomio Suzuki, et al. ...ccencecnncnses
Influence of pulverized coal injection on raceway phenomena in the blast
furnace. (Development of pulverized coal injection into blast furnace--II).

Hiroshi Kanayama, €t Al. cececeeseevncnceenensesosecosocacssssansasnsns ceesenanes
Coal-o0il mixture injection into all tuyeres of Kashima No.3 BF,
sumitomo Metal Industries, Ltd. Yohichi Aminaga, et al. ......... cesevensees

Properties of cold bonded ore. (Study on cement bonded ore--I).

Minoru Ichidate, et Al. t.iicecrssecscsanoucasenenananssnosonssosonsscssnnancsnss
Pilot plant test of cold bonded ore. (Study on cement bonded ore--II).

Kenji Kitamura, et @l. ..eeeceessesessssosennessososnsesosssasacssasannssssssos
Using cold bonded ore at blast furnace. (Study on cement bonded ore --III).

Takahisa Miyake, €t @l. .cieerenenvenconsesossrsoscsosananas csesesenenas ce e
Reduction rate of cement bonded cold pellet containing char at elevating
temperature. R&jiro Takahashi, et al. ... cecenncane.. cesesesanes teseesacanenn

Physical properties of cold bonded pellet with carbon composite and

-production test of silico-manganese. Hideyuki Yoshikoshi, et al. ..... ceeeen

Effect of basicity on high temperature properties of cold bonded

pellet. (Study on cold bonded pellet--I1I). Nobuyuki Imanishi, et al. ......
Consideration on the pelletizing mechanism for ore pellets by balling

disks. Goro Saiki, et al. ..... ciesreccnans tesessncasncnas ceeececccatataasns
Crack growth in the pellets under reducing condition.

(Improvement of high temperature properties of self—fluxing pellets--I).
Shunsuke Arino, €t @l. cceevessssessosorssssssascacasscasnsosnosassossosssossssnsas
Pilot plant test results for lead free pellet process. (Development

of lead free pellet process--I). B.J. Drakaliyski, et al. ..covetaeineneanns
Simulation of rotary kiln for lead free pellet process. {Development

of lead free pellet process—--II). Minoru Ichidate, et al. ...ccevecenencannn
Sulfurization and desulfurization of iron ore pellets during reduction

stage in the rotary kiln process. Shin-ichi Kurozu, et al. ......c.cceeiiunnn
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113
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115

Reducibility of high sulfur residue bound pellets.

Yukio Koyabu,

Effect of reactor geometry on reduction rate in a drum type
fluidized rotary bed.
Reduction of carbon coated iron ore by fluidized bed.
of direct reduced iron using petroleum residue--III).

Dentaro Kaneko,

Treatment of blast

et al.

Method) at Kashima Stee
Genshun Kochihira, et a
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116 Development of a hybrid simulator of blast furnace based on experimentation
and mathematical model.
Method and results of measurement of the melting zone.

117
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140
141

Yasushi Takamoto, et al.

Kazuhiko Kobayashi, et al. ...cveiiireroennnes

{Production

et al.

D I R I R R I T I e IR I I B B R A A A R R N R S

furnace dust by SPM (Sumitomo Prereduction

1 Works, Sumitomo Metal Industries, Ltd.

1. ceeeavaee Cecenasnersscasas

Hideyoshi Yamaguchi, et al.

LRI I I R R R R N “c oo

s e cs e

s e s oo e

Mathematical simulation of cohesive zone in blast furnace.

Mamoru Kuwabara,

Behavior of cohesive zone in blast furnace.

et al.

R N ]

L I R I R R O A I R I I R R S R O A I I TP N B AP R A S R AT SR SN A Y

(Development of

Estimating technique for profile of cohesive zone in blast furnace--1V).
Kouiti Kimura, et al. .
Investigation of cohesive zone by a probe at belly 1level.

Minoru Fujiwara,

Inactive zone of the lower level in blast furnace.

et al.

Properties of pellets,

Steel Corp.--II).

Hiro

R R I I R R I I R S R A N I I R R N A LI I RS SR Y

crushed pellets and sinter in the cohesive
zone. (Report on the dissection of Kakogawa No.l B.F., Kawasaki

shi Kanayama, et al. .ecccacas

LI A A I Y

Formation of melting line at lightening of Sumitomo blast furnaces.
Hiroyuki Yoshicka, et a
Phenomena in lower part of blast furnace at low fuel rate operation.
{(The low fuel rate test cperation at Fukuyama No.3 blast furnace,

Nippon Kokan K.K.--III).

furnace by using a two-dimensiconal hot model.

1. cetetieitictanncsnrsennene

Atsushi Sakai, et al. .....

s e s s s

Yoshiaki Iguchi, et al.

L S I I IR N AP SR AP S

Regenerative experiments on the phenomena in the lower part of a blast

(Study on the packing

characteristics of the lower part of a blast furnace and its control
method-=I). Tsuneo EnOKido, @t Al. .uieueessesossssscsssscesonssssnossssaocns
Effects of the operating conditions on the packing characteristics

of the lower part of a blast furnace. (Study on the packing characteristics

of the lower part of a blast furnace and its control method--II).

Tsuneo Enokido,

et al.

S et o e eI seEIEITEOINIEOITIEIREEIETROOISBEEOETORE

Investigation of lower part of blast furnace with sampled coke from
tuyere. Isao Ogata, et
Physical and chemical investigation of coke sampled at tuyere

level of Tobata No.4 BF, Nippon Steel Corp.
Flow of molten pig iron in blast furnace hearth,

=

------ LRI

ceccrederannsns

Yasuo Iyoku, et al. ......
(Studies on the control

of molten pig iron and slag flow in the hearth of blast furnace--VI).

Hirokatsu Yashir

Model analysis of hearth flow.

o, et a

L. siesecesasonsccnnsacsnonsss

S s ecsseassssr s s se s

pig iron and slag flow in the hearth of blast furnace--VII).
Akinori Yoshizawa, et a

using the boundary element method. Hiromi Shikata, et al.

(Studies on the control of molten

S

Numerical simulation of 2-phase flow in the blast furnace hearth by

Development of process data control system in iron-making
process. Kazuyukli kubokochi, et al. .....cccu... cese
Blast furnace operation control system in Hirohata Works,

Nippon Steel Corp.
Mitsuo Kambe, et al.

D I I I R I A N R I N A O I I T N A NN A S

R R I I I IR I A A Y

s s er v st ersseers e RO ae

Application of tuyere observation equipment to blast furnace
operation. Masaro Izumi, €t Al. t.ueeerececnssscscenssssenascesscsscacsssacses
Beneficiation plant of serpentine for sintering.
Michiharu Mochizuki, et

Masayoshi Kato,

et al.

(Permeability control system of blast furnace).

L R I A A N R R R

= R
Effects of the secondary mixer installation at Kure No.l sinter
plant, Nisshin Seiko K.K. Kiyonori Yamamoto, et al.
Improvement of function of the scrubber in sinter plant.

s s e s e e e e eI s re s EOer OO e

m s ecenssssss e s s sesasas

Development of waste heat recovery system of Kimitsu No.3 sintering

plant, Nippon Steel Corp.

Operaion of the waste heat recovery system of Kimitsu No.3 sintering
plant, Nippon Steel Corp. Michiharu Mochizuki, et al. +.ceeenn
Main waste heat recovery system of Kokura No.3 sinter plant,

Sumitomo Metal Industries, Ltd. Kazuaki Sato, et al.
Cooling of sinter cake on the strand by nitrogen stream.

Toshio Yanagawa,

et al.

e e e e v s

----------

Yoshiki Katayama, et a@l. ceeeesacecsssrscccscnsacs

s e e e s s s vecan
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160
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162

163
164
165

166

167
168
169
170
171
172
173
174
175
176
177

178

Improvement of sintering operation under low productivity.

(Improvement of sinter reducibility--III). Toshio Terai, et al. .....ce0evvee

Production of low SiOj sinter in Mizushima Works, Kawasaki

Steel Corp. Hirobumi Nishimura, et al. .ecasecencccrconcncesnosvesecssancnnas

Production of high-reducibility sinter. (Unification of sintering

heat pattern—-I). Kimio Kato, et al. teeicrietecrevencsvsscsccscccncscsosanans

Properties of high-reducibility sinter. (Unification of sintering

heat pattern--II). Kimio Kato, et al. ..c.civeecesrsececocncncacsssncsosensscse

Relationship between RDI and non-uniformity on cross section of

sinter layer. Ryoichi Machishima, et a@l. eesceeccecccarscncncscacnssscranas

High temperature properties of blast furnace burdens. Jun Kitayama, et al.
High temperature properties and its evaluation of various iron ore.

(study of high temperature properties of blast furnace burdens--VII).
(Study of characteristics of various iron ore--I). Hirohisa Hotta, et al.
Investigations on the high temperature properties of sinter.

Yuji Iwanaga, et al. ecvcercccccancenns Ceeerecriressaanencasneansasasserse b
Effects of the mixing of pellets on the high temperature softening

property of burden. Akira Kato, et @l. ce.tcetsersacccccarnncconacsccnnsncs
Visual sensing system for automatic control of reclaimer in

raw material yard. Kazuo Takashima, et al. ...... cesnssesasacevseseesossan s
Conveyor scheduling system for coking coal transportation.

Yukio Maeda, et Al. ceseeesosronscsccncssossossssssnsvsasosessosesssnsnsssssasns
Improvement of blending method in metallurgical coal bed.

Shizukl Kasaoka, €t @l. c.eceecesessessencsssnssososssonassancnessnonassvsans
Blast-furnace gas dry cleaning system. (Generation power increasing of
top pressure recovery turbine--I). Ken Mochizuki, et al. ....cierercncanns
Dry-type top pressure recovery generating plant. (Generation power

increasing of top pressure recovery turbine--II). Tadashi Takawa, et al. ..

Combustion characteristics of pulverized coal in pelletizing kiln.

Tomio Suzuki, €t @l. ceeececeesesessenssensosserostsssascnansnse seseserenans
Coal firing in the pelletizing plant at Kakogawa Works, Kobe Steel,Ltd.
Nobuhiro Hasagawa, €t @l. ceeececersecssessosssossnansasossossscosnsosnssnvossseccans
Development of small-scale pulverized ccal burners.

Hiroyuki Takashima, et @l. teeeecessosenscraancanssenssssosossosssnsnssasssns
Separation of low Zn portion in LD converter dust. Masaji Hasagawa, et al.
Analysis of reduction behavior of powder ore by three-interface model with
solid-state diffusion. Kazuhiko Kobayashi, et al., ..eecececcccccncrcncncnce
Effects of H5S on CO-Np reduction of iron oxide pellets.

ROKUrO KUWaNO, €t @l. seeeeesssssossssosntsasonsasosssacacncsnsnsssssosssacacas
Analysis of CO reduction of wustite pellets by grain model in

consideration of solid state diffusion and chemical reactions.

Takeaki Murayama, €t @l. ccucecececccnscscssnssscnossssssasnssssoancsncssecss
Kinetics of the side reaction in the reduction of iron oxide by

the gas mixtures. Kiyoshi Kawakami, et al. ....cuc0uennn cessssecnseecseaan
Reduction of dense wustite foil by CO-H, gas mixtures.
Kiyoshi Kawakami, et @al. ..cevesvcccrsscsscsosnscnannacnnans cecessccsasanas ..

Effect of the addition of S§i0p and CaO on the reduction of dense

wustite with Hp. Nobukazu Shigematsu, et al. ..cceeeaccerncnannancansvncss
Reduction of wustites containing Al,03, Si0Oz-CaO, SiOy-MgO and

$i0,-A1303. (Effect of the oxide additives on the reduction wustite--II).

Kinji Tada, @t Al. cvcevecsesocsesevrstocsstssssnsncsassscsssanssescsssosonas
Observation of fibrous iron growth during reduction of iron ores with

CO gas. Mutsuhiro Kobayvashi, et al. ....c.ieeeenncscscsesssssssnssssnncrsnce
Effect of phosphorus gas on the solution loss reaction.

Kensuke Sassa, €t 8l. c.cevescsscsncsonssosesceessososssascsssnncnncenssenssscss
Effects of sulfur on high temperature softening-melting properties

of acid pellets. Rokuro Kuwano, et al. ..eeececcesccescsoncncncrascccccsne
Classification of reduction curve at elevated temperature.

Yoshiaki Kashiwava, €t al. c.ciuiiereeeerioeoseeassacersososssososscosnsncnsson
Effect of slags on carburizing reduced ore by solid carbon.

.

ShUJi SAt0, €t Bl. veeveceseoeeovorenaosenrtosessassnssonenonnnes crencnonraes
Molten state reduction of iron oxide pellet below the melting

point of metallic iron. Kinya Ohara, et al. ....ccieeceen ceteverescsenncans
Smelting reduction of FeO and FeO containing slag.

Shin-ichi Suyama, €t @l. seueereeecnrensssenosnsnasoncsoesacesssscsossnansonssnes
Rate of reduction of liquid iron oxide with hydrogen.

Tetsuya Nagasaka, et al. teeeecencosesscsscnacncans cacassassananas crecaseee
The rate of SiO generation from blast furnace type slags.

Yukihiro Ebisawa, €t @l. seveeerveosveeassossesrossancnsaasscsonasss ceerseens
Reduction of Si07 by slag metal reaction. Seiji Sato, et al. «iveevreesess
Behaviour of sulfur in ccal gasification using iron bath.

(Study on gasification of coal by impinging on iron bath--II).

Ken-ichi Otsuka, et al. cieieereracoannons csenssane teesssas et asasasesenensan
Reduction of FeO in molten slags with carbon of iron melt.
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179

(Research on the smelting reduction of iron ore with coal--III).
Kazuo Kasahara, et al. ..... et escacrecesenaaecss et s er o e ssr s erreee s nn o

Test results of smelting reduction using a 15 t multipurpose STB
converter. (Development of CGS smelting reduction process--1).
Hidemasa Nakajima, et @l. teiviererecesoreoeonannnnes cecestsasnenasssnasseans
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184
185
186

187
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190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205

206

207
208
209

210

Improvement of the slab supporting mechanism under the mould.

Mikio Yamashita, et al. +s.veieceenscenncaancnans ciceesesssacsesasaassaesannn
As for materials of a pinch roll for a continuous casting machine.

Osamu Kato, et al. ceececnnncecennns Ceevereresse sttt esasssasn st esass et s e
Repetitive thermal impact test of surfacing materials for continuous

casting roll, Tsuguo Honda, et al. ...ccevcrucens B secosveeveas s
Development of the radiation type boiler utilizing heat pipes for the
continuous casted slabs. Kiyoshi Toyonaga, et al. ........ seesaceenasasaa e
The property of atomized mist cooling for continuous casting.

Ichiro Kudo, et al. seitenencenerecescrenns tesecsebtacacaes tesasacessinasaa RN
Development of a concave meter in beneath the mould. (Researches on the
prediction of break out--II). Katsumi Matsumura, et al. ..cicvereccercocsnns
Development of a prediction method of surface defects of C.C, slabs by
analyzing the on-line data of mold oscillation. (A new prediction method

of surface defects of C.C. slabs--IV). Kenji Tokiwa, et @al. ..cveeecnrcacnce
Roll alignment measuring apparatus for vertical-bending type bloom

continuous casting machine. ...ecceceeerecacnrencnes cesecnvrarrsseanesennsasoan
Development of a optical fiber type temperature distribution pyrometer.
Katsumi Matsumura, et al. ........ seesatassateanasnancnnocnnnnon cesesenaceenan

The influence on a bearing vibrational acceleration by a temperature.

(Study on the diagnosis of a low rotary machine--VII).

Shigeru Izawa, @t @l.: ceeececocecenssonossssossscsssssssccasssnsnnnasaa cesacssnsns
Instrument system in No.3 CCM at Muroran Works. Takashi Seki, et al. .......
Newly developed computer controle system of No.3 slab and bloom caster

at Wakayama Works. Keigo Okuno, @t @l. ciieieesreoroscarssrnsnovsososscsoccs
Solubility of nitrogen in liquid Fe-V, Fe-Cr and Fe-Ni alloys.

Toshihiro Tanaka, et @l. t.ieeeeeeeaneesesnscncncansnanacnannsns Creesenasaenas
The adsorption behavior of nitrogen in RH degassing.

Toshio Fujimura, et al. ...eeeecenaceneasoannss e e v acesssensesaactasa e aenan .o
Production of ultra low carbon steel. Xazuhisa Hamagami, et al. ............

Effect of oxidizers on the simultaneous dephosphorization, desulphurization
and deoxidation of liquid iron by sodium fluoride.

Toshisada Mori, et al., ..eeeecass ces et et st sessessnenass st st nas s s s e n
Mechanism of lime dissolution and dephosphorization of hot metal when
injecting lime with oxygen. Hitoshi Ono, et al. ......... Cterereea e
Functions and facilities of a new ladle refining. (Development of a new
ladle refining process--1). Haruyoshi Tanabe, et @l. ..ieeeernrrecnsenvesas .
Effects of a new ladle refining. (Development ¢of a new ladle reflnlng
process--II). Haruyoshi Tanabe, et al. ........ .
Dephosphorization characteristics of CaO-Na0-SiOp-FetO slag.

(Development of steel dephosphorization--I). Tsutomu Usui, et al. ...cvevenn
Production of ultra low phosphorus steel by meta-sodium silicate.
(Development of steel dephosphorization--II). Haruyoshi Tanabe, et al. .....
Treating methods of molten steel by ladle refining equipment.

Koichi Kudo, @t @l. ceiaeerecacenenocssessssnsesesoossasensasacaasasnasonsans .o

Refining characteristics of ASEA-SKF process. Matsuhide Aoki, et al. .......
Commercial scale experiment on ladle refining of molten steel by

pulsating mixing process. (Development of quick ladle refining of molten
steel-—-IV). NOrio Sumit@, €t @l., teeereevererssososssosssvsonccansncnssasnanass
Relationship between the formation of net-work structure and spot-like
segregation for CC slab. Shinya Kitamura, et al. ...ccevees seerecesneesanann
Investigation on spot segregation in continuously cast slabs by E.P.M.A.
Hiroshi Imura, et al. ..ceciereennencnccanenannns ceesseenne teeeseesa s aanaas
A consideration on the crystallizing behav1our of sulfide-inclusions

among derdrite arms and on the macro-segregation between solidus and

liquidus near the mixed zone. Masana Imagumbai, et al. ..o vrererecenrennens
Semi-macro segregation in CC slabs under casting with soft reduction.
Masayuki Nakada, €t AGl. (eeeeeeeesestssscsosscseasoescneacsssasasnassassassssansns
Application of electro-magnetic stirrer for C.C. bloom in medium and

high carbon steel. Michio Kanno, et al. (ciieeecncane eseunssacacacsarnen “ese
Effect of equiaxed crystallization by double EMS systems in the secondary

cooling zone. (Application of electromagnetic stirring to bloom continuous
casting--I). Makoto Suzuki, et @l. ...ttt ieensnoesatasnasasaasanansans ceees
Development of electric magnetic stirrer for combined slab-blocom caster.
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212

213

214

215

Sawato Noguchi, et @l. cevvecervecesssoscsanasnasnsass cesseseecnsernen vesssess 5874
Hot model experiments on electromagnetic stirring of residual melt at

about crator-end of continuously cast bloom. (Study on lowering of

centerline segregation in continuously cast bloom and slab--I).

Ken-ichiro Suzuki, €t @l. ceierescensnncncsacssosssscossssasscnsanens Ce e S875
Effect of stirring on solute distribution in solid/liquid region of steel.
(Solidification phenomena of steel under stirring condition--1).

Toru Kitagawa, et @l. ceeescccssessssncsonsscosncsnnescns ceseseuencesaannne .+« 5876
Effect of dendrite morphology change caused by stirring on solute

distribution in solid/liquid region of steel. (Solidification phenomena

of steel under stirring condition--II). Toru Kitagawa, et al. c.ceeeceeoss.. 5877
Fluid flow of solidification front and segregation in continuously

cast blooms with electromagnetic stirring. Yasuo Hitomi, et al. ............ 5878
Improvement of internal quality for CC slab by alternating
electromagnetic stirring. Takatoshi Hamana, et al. ....cevuivaneennaranennns S879
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228

229

230
231

232
233
234
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237

238
239

240

241

242

Hot ductility in Nb-bearing and Al-killed steels.

Yasuhiro Maehara, et al. ..c..v.e.. ctecsasesassesoas ceecasaanan ceessenansecnane 5880
Effect of compositional variables on the occurence of solidification

cracking in steels. Young Kil Shin, et al. ....ciieieeecncens ceesssessesssas S88L
Effect of various cooling conditions on residual stress in high carbon

continuous casting slab. Hideki Kume, et al. ...ccciccnesnanncnaces ceeceesss. 5882
The reduction of area in high speed tensile test of a continuously

cast slab at elevated temperatures. Junji Kihara, et al. ....... cesecssassas 5883

Delayed cracking in hypereutectoid carbon steel slabs.

Toshiro Yamada, €t @le ceecescerosssssancncsnasssansenseonscsanscsasssasssnsee 5884
Effect of gas injection on the melting rate of a metal sphere in a

liquid bath. Shigeji Taniguchi, €t Al. ceseesscesessoncnsosascnsscssssssssss 5885
Distribution estimation of characteristic length of bubbles from the

chord lengths based on the probability theory. Masahiro Kawakami, et al. ... S886

Recirculatory volumetric flow rate in a bottom gas blowing vessel.

Ji-cheng He, et @l., c.eeeeonceccsannonanccncsccnanans ceveressssaeansannan «s.. S887
Leakage of molten steel into the submerged tuyeres.

Yoshiei Kato, et @l. cueccecressoccsnoncsussacsosccoscscsasncsssonnsnsencs eseseees S888
Laboratory-scale study on the conditions of growth and texture of

thermal accretions. Arata Tanaka, et al. ...c.c.e.. cestesesesrecacasaranaranes 5889
Effect of alloying elements on the activity of phosphorus in ligquid iron.

Yukio Kawase, et al., .c.eeeececcnaann cassssnsnas ceesessessescscnas creneacaean 5890
The effect of Naj0, BaO, and Py0g additions on phosphorus partitions

between MgO-saturated CaO-MgO-Fe 0-5SiOp slags and liguid iron,

Hideaki Suito, et @l. ceeesececcccsscscssnsnonscsscsscsscnsns P 5891
Dephosphorization equilibrium between Ca0-S5iO3-FetO slag and liquid steel.
(Metallurgical characteristics in basic oxygen furnace with combined

blowing--I). Tsutomu Usul, et @l. ticecececcccasasassssanasccnse cessseeaensass 5892
Distribution behavior of phosphorus in various steelmaking furnaces.
Nozomu Katagiri, et @l. ceeeceeccnesesscacnesncscnoosssscasssansnencnse cessans .. 5893

The method of lime addition in BOF process. Akira Tsunecka, et al. ......... S894
Blowing practice utilizing dolomitic lime in BOF.

Rinzo Tachibana, et Al. seeeseceesascacccnsansssnasessnsnsassscncssssssancssns 5895
Flame gqunning of metal bath part. (Test trials of flame gunning for

repairing LD converter linings--II)., Juzo Shibata, et al. «.ccccvevesesees.. 5896
Cooling effects by extending cooling area. (Development of vessel

cooling system--II). Eiji Ikezaki, et al. ...... ehenesevsesesesssessncnens .. 5897
Fuel conversion in shaft kiln of lime stone. Kuniharu Funakoshi, et al. .... S898
BOF operation with integrated automatic and optimum control system.

(Integrated automatic and optimum control system for BOF using

informations drived from exhaust gases--IV). Katsuyuki Isogami, et al. ..... 5899
Operation scheduling system for steel making. Yoshiyuki Ienaga, et al. ..... S900
Basic oxygen furnace process with combined blowing system. (Metallurgical
characteristics in basic oxygen furnace with combined blowing--II).

Hiroaki Ishikawa, et @l. ceencecscocns ceceeveseessessssassenase teseccan veeeeeas S901
Recent operational results of K-BOP. (Development of top and bottom

blowing converter--VIII), Takemi Yamamoto, et al. ........ cesenes casesanaeas S9202
The blowing of high carbon steel in the LD-OB process.

Kosuke Yamashita, et @l. cicereeeesssncrsocersosonssosssscssnsncsncasnnsenssnescs ... S903

The refining of desiliconized hot metal in converter. (Development of

top and bottom blowing process with lime-powder injection from top

lance in BOF--III). Seiichi Masuda, et al. ..c.iceeeecn. csseserencscsnanenes .. 5904
Dephosphorization behavior in 160 ton converter. (Development of top

and bottom blowing process with lime-powder injection from top lance

in BOF--IV). Minoru Ishikawa, et @l. seseeenscccccscsccsacacscosncncns veeass S905
Application of castable refractories for tundish lining.
Katsunori Suzuki, et al. c.cecveess cessesssnesseasecssssassrcecnnn ceesaassns .. S906
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Development of grinding method for high performance heavy duty grinder.

(Twin wheel grinder). Yoshihisa Kawahara, et al. ....cocecevcn vesssecassensss 5907
Development of automatical nitrogen addition using long nozzle.

Setsuo Kakihara, et @l. .tieeescceaccosonsonccnssasssacscnsse tesesassssesssssss 5908
Nozzle clogging of tundish slidinggate in bloom caster.

Yasuo Suzuki, et @l. ceesesscescccscsssncacasans sessesecs ereresescssssssanae .. 5909
Improvement of technology for strand casting stainless blooms.

Yuji Tanaka, et al. ..... ce et esee et e ceseancs e acnasnssenen e s ceesesss S910
Influence of operating conditions on internal quality of contlnuously

cast carbon steel for cold heading and cold forging.

Iwac Nakazawa, et @l. cieesevcecaoncncannss P cesessenas S911
Extensive application of lightly reduced C.C. slab for plates.

Nobuto Shikanai, et @l. ceeeierenncnnoncnennanns Ceseeacaenanas ceecrsearseacsss S912
Production of Boron steels by continuous casting.
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