The 107th ISIJ Meeting Programme*

SYMPOSIA
-= IRONMAKING --

APRIL 1, 1984 13:00 - 17:30 Chairman: Tanekazu Soma
Vice-Chairman: Katsuya Ono
Theme I. Reduction and Melting Mechanism of Iron Ore at High Temperature

1 Reduction behavior and carburizing-melting of iron agglomerates at high

temperature. Shin-ichi Kondo, et al. teeeveeescceansansn seeaeaaes cesascanan ..o Al
2 Melting and carburization mechanisms of iron ore during at high

temperature reduction. Fumitaka Tsukihashi, et @al. ...ceveeteerencecaanns ceees. A5
3 Softening and melting behavior of sinter under the conditions 51mulated to a

commercial blast furnace. Akira OKkamoto, €t @l. .e.eieevecescesoossnsocsannens A9
4 Softening and melting behavior of iron burden materials on reduction tests

under loading. Hirohisa HOtta, €t @l. tueeeeeeeneoncoonoencsasescnncens feaeas Al3
5 Melting reduction of iron oxide containing phosphorus at temperatures

below 1500 °C. Minoru Sasabe et @l. .veeecercencenranecnnns cecses cecsonsae «es Al7
6 Kinetics of gaseous reduction of liquid iron oxide.

Tetsuya Nagasaka, et @l. ceeeicerenvsonconenensnnnana Y - V3 §
7 Melting reduction of chromium ore and iron ore in coke packed bed.

Yoshiyasu Takada, et @l. tiiiveereenacnoncnss ccscscsessssssnsss eseseesacsanses A25
8 Reduction behavior and melting of ore at high temperature.

Teruhisa Shimada, et @l. c..iieiiiiennnrrooersssosossossaacssnsssssssccecenness A29

== STEELMAKING ==
APRIL 2, 1984 13:00 - 17:20 Chairman: Goro Yuasa

Vice-Chairman: Hisashi Matsunaga
Theme II. Steelmaking Technology of Alloyed Steels

9 The refining method of extremely low carbon-nitrogen stainless steel in

AOD process. Masatoshi Fujisaki, et al. ...... sessssssscassssenesssssssssnsses A33
10 Innovation of stainless steel refining methods. Haruki Ariyoshi, et al. ..... A37
11 Refining of ferritic stainless steels in top-bottom blowing converter.

Sumio Yamada, €t @l. teeieeerecscrnssssanecncoscasassacccaccsocasessoccccencanes Adl
12 Converter steelmaking techniques for low alloy steels.

Matsuhide AOKiL, @t @l. tiuirreecnceeecoenennoneseasenonns seseesnene sesesesssss A4S
13 Refining of low alloyed steels by means of EF-LF-RH processes for

continuous bloom caster. Takaaki K&ma, €t @l. t.veeeescosescnsonses ceeenns ... A49
14 Current situation and future outlook of electric arc furnace process.

Suguru Nakayama, €t 8l. cieeeesesvecsnsaccscsosoncecnoacnecs eessessssesnssencaass AS2

== PLASTIC WORKING AND OTHER FABRICATION PROCESSES --

APRIL 1, 1984 13:00 - 17:30 Chairman: Takashi Kusakabe
Theme III. Strip Rolling Technology of Alloyed Steels
15. Resistance to hot deformation of stainless steels.

Takahide Senuma, et al. cveeeeenenenes teeesseseaceresessans ceeceessasasassanas A56
16 Improvement of edge drop for Si-steel strip by tapered work rolls.

Kunio Kitamura, et al. +teececennennnn eressssceessrsstessenas cecuseensansens ... AGO
17 Cold rolling of thin alloy steel sheet by 2-high mill.

Shun-etsu KOomMatSU, €t @l. tuuieeeeeeeeoveosoceaasoenosnnesossesansenoonenennnes A64

18 Cold rolling method of high strength low alloy steels by asymmetrlc
cluster mill (NMR Mill). Takao Kawanami, €t @l. ceeeceveveeccncssocacanenssss AGB

* Tetsu-to-Hagané, 70(1984), No. 4 contains S1 to S303 preprints in Japanese for Paper
P;esentatlons and Tetsu-to-Hagand, 70(1984), No. 5 does S305 to S721 preprints for
them.

.The preprints of Symposia were published in Tetsu-to-Hagané, 70(1984), No. 2, Al to
Al27, in Japanese.
Part of those preprints for Paper Presentations are to be published in Transactions
Isig, 24(1984), Nos, 7 to 12, in English.
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19 High strength steel rolling by using a mill having unequal diameter rolls
and differential speeds of top and bottom work rolls.
Hiroyuki Shiozaki, et al. ....veveeun.. csessracnns te st tesessentesasancnnnn caee
20 Rolling characteristics of high hardness materials by a newly developed
rolling mill (UC-MILL). MitsSuru Nihei, €t @l. +.veeeeeeeneoesoarennonconnnsnns

~—=~ PROPERTIES OF IRON AND STEEL --

APRIL 2, 1984 13:00 - 17:20 Chairman: Minoru Kitayama
Theme IV. Evaluation of Corrosion Resistance of Autobody Steel Sheets

21 Adhesiveness of zinc and zinc alloy seam of galvanized steel sheets.

Shigeru Wakano, et al. .....veenenncencennans ceesesssserasnanasaana ceeccascanans
22 Controlling factors of unti-moisture adhesiveness of electrically

painted steel sheets and quick evaluation of adhesiveness.

Shigeyoshi Maeda, et al. v.iveeeeennn. et e s iessescencserorers st eseerosebeenos
23 Evaluation of corrosion resistance of painted galvanized steel in

chloride solution. Yoshiaki Shimizu, et al. I
24 Perforation corrosion of precoated steel for autobody.

Takeshi AGaniya, @t @l. .uiieceienceeeuneeanooansocaosnsassasessonesenenes eveas
25 Effects of cosmetic paint layer damages and corrosive environmental

factors on outside surface of autobody. Tenji Ban, €t 8l. eueeeveeesnseanoennns
26 Corrosion behavior of zinc-alloy plated steel sheets under various

A72

A76

A80

A84
ABS8
A92

A96

corrosive environments. Kazutoshi Shimogouri, et @l. euieeeeeeeeceeeseesessss ALOO

27 Evaluation methods of corrosion resistance for autobody steel sheets.

Yasuhiko Miyoshi, €t @l. ccveveeoceconcncenns Y S X X

APRIL 1, 1984 13:00 - 17:% Chairman: Eiichi Furubayashi
Theme V. Recrystallization and Crystal Grain Boundary

28 Preferential uncleation of recrystallized grains with specific orientations.

Mitsunobu Abe, et @l. teviieeeeeeoeoeenoesocnoaonassannnns cteecascnssaccasses. A0S

29 Effects of carbon and carbide on recrystallization textures of cold rolled

sheet steels. Atsuki Okamoto, et al. ...eeeeeenas cesecrsssssessssssssssancses ALL2

30 Kinetics of recrystallization, grain growth and texture formation in

Fe-P alloys. Hirosuke Inagaki. ........ ceeesennnan sesscrssevscrsrrersnsaanas .. All6

31 Effect of carbon and nitrogen contents on the recrystallization texture

of box annealed aluminium killed steel. Hideo Kobayashi, et al. «..oeeeeees. . Al20

32 Orientation of recrystallized grains in and near shear bands of a copper

single crystal caused by rolling. Shiro Kohara, €t @l. ...eeeseesceneennses.. Al24

PAPER PRESENTATIONS
—-= IRONMAKING ==
APRIL 1, 1984

1 Wall-brick strength. (Change in the silica brick quality used for the coke
ovens——II). Yuuji Narita@, €t @l. .ieeeeeieoenvscssacossssosssnsscssscsscssncnsssssan
2 Operation of coal moisture control equipment at Oita Nos. 1 & 2 coke oven
batteries of Nippon Steel Croporation. Shinjiro Wakuri, et al. ........... cenee
3 Effect of flue temperature and soaking time on coke oven. (Analysis of
operating conditions in low working rate--I). Masaki Fukunaga, et al. ....c.v.e.
4 Effect of flue temperature and soaking time on coke gquality. (Analysis of
operating conditions in low working rate--II). Takao Yamaki, et al. ...ceveeons
5 Changes of properties of by-products during the coking process. (Analysis
of operating conditions in low working rate--III). Jyun Kobayashi, et al. .....

6 Effect of mulling and pelletizing condition on the coal pellet properties.
(Pellet blend coking process—--II). Mitsunobu Morita, €t a@l. .seeieecercecansans
7 Effect of the breeze addition on the coke guality in briquette blending
process. Haruhisa Iwakiri, €t @l. .cveecesescansacsvsvsvsnscossasnsssasssascsnsonas
8 Fundamental study on degradation of rapidly heated coke.
Koji Takatani, et al. v.ieeeeenn evesesevoossensensse ceessesasessssssssssssensae
9 Determination of coal-oxidation by thermogravimetric analysis.
Hisatsugu Izuhara, et al. ...vevecscevecsansenacens ceeecesasssnsns vesesssasaanae .o
10 Simulation model of heat transfer in a combustion room of coke oven.
Yutaka Suzuki, et 8l. ceveeirtecsecscosacsacscsoncansance eeeccscencsrscesesrsane
11 Simulation model of material balance for coke oven batteries and its
application. Kiyoshi Miura, €t @l. eceeecenccsccccecnnsen seseeracsssasnes eseens
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Improvement of coke oven combustion control system.

Kazutoshi MatsumotO, €t Al. .cieeeveeacosscessssasssnocssssssasasssoncssscncs

APRIL 2, 1984

Construction and operation of ore yard system. Shin-ichiro Yamana, et al
Management system for raw materials demand and supply.

Noboru Horibata, €t @l. teeeeseeecesosovecosascosssossocsscsssossnsssonsesencsnes

Coating technology of coking coal at the stock yard.

Hiroichi Ishii, €t @l. ciesceeeecconcacansosacssscsscnsacssscsasssscnsssancsss

Selective granulation method of the fine part of sinter mix.

Tetsuzo Haga, et @l. i .iiiiiiiereeesoreessanonsoscsnsssossossonsssasassssnnsas

Blending design of sinter mix by use of micro-segregation of chemical

composition and coke breeze. Tetsuzo Haga, et al. ceeeecrnnccccenccanccss

Grain size effect of SiOy source on sinter quality. (Study on combination

of iron ore sinter feeds--VI). Tasuku Takahashi, et al. ...cceectcanonnase
Evaluation of fine ores for sintering. Kozo Takata, et al. .c.ceeecvcccnss

Basic research for segregation of sinter material. (Study on the charging

method of sinter material--I). Hirobumi Nisimura, et al. .ceeeececceosans

Influence of charging chutes on the size-segregation of materials on

the sintering pallet. (Study on the charging method of sinter material
--II). Katuyoshi Fukami, et @l. c.cieeeeessoressccssossssccoscassansosnses
Effect of the segregation charging of raw materials on the mineral phases
in sinter. Shirou Tarumoto, €t @l. ceeeeecsessccscocessscessscssnsccssvos
Increase in productivity of sinter by improvement of quasi-particle
structure and rasing the sintering bed height. Mikio Deguchi, et al. ...
Prediction of permeability of sinter mix on pallets.

Shin-ichi Mizukami, €t @l. teeeeerecesosecanacacssvesscccnsosasasnossssnssons
Automatic sintering operation with operation guide system.

Taisuke Oiyama, €t @l. ecieiiesevecescscncscscnsancssssosscvssossssasancsnocss
Recent sintering operation. Mitsuo Nozawa, et al. ..cieevecercancncannss
Investigation of the reduction of return fine sinter operation.

Takuma Kodama, €t @l. ceeeececencessccncerscnosssossssosassssssssssssnccnss
Wind distribution on sintering machine and countermeasures of its
unification. Nobuhiko Takamatsu, €t @l. ccecererrcecscssecscosssnsnssnsens
Operation of Sakai No. 2 Sinter Plant, Nippon Steel Corporation, at

high productivity. Kei-ichi Nakamura, et al. .cccieccercccseccncosaassens
Test on high layer thickness at No. 1 Sintering Plant of Hirohata Works,
Nippon Steel Corporation. Nozomi, Sasaki, et al. ....cceeivecacnnvencnce
Development of split suction sintering. Kazumasa Katoh, et al. .........
Influence of melting behavior of iron ores on the sintering properties.
(Sintering characteristics of iron ores--II). Hidetoshi Noda, et al. ...
Production of high-basicity sinter and the blast furnace operation.

Kazuhiro Yamamoto, €t 8l. ceeeeececoeesrscnoccsancessonsassonsasossannnsononss

Development of pulverized coal injection system and its operation
at blast furnace. (Development of pulverized coal injection into

blast furnace--III). Shin-ichi Tamada, et al. ..cceieececeanancccncoscsnnnas

Tuyere injection test of iron oxide at Wakayama No. 4 Blast Furnace of

Sumitomo Metal Industries, Ltd. Takahisa Miyake, et @l. cvevieeeenconsoanonns

Accumulation of fine coke and gas flow around the raceway in the experimental

furnace. Yoshikazu Seki, et @l. tiieeveesncsnoscsssssssssssssasonssssseccssas
Water spray equipment for blast humidification. Yoshio Saito, et al. ......

Preheating system of hot stove fuel gas at Chiba No. 6 Blast Furnace,
Kawasaki Steel Corporation. Ryoji Takabe, et al. ...ceeercvertcnrannanns
Improvement of Thermal Efficiency of hot stove at Kokura No. 2 Blast
Furnace, Sumitomo Metal Industries, Ltd. Moritaka Oonishi, et al. ......

Decending blow-out operation of No. 5 BF in Fukuyama Works, Nippon Kokan K.K

Kazuhiro Kikuchi, et @l. ..ttt eeeeresceerssssccsseccssnosssnasosscnsosssssa
Second relining of Fukuyama No. 2 B.F. of Nippon Kokan K.K.

NOrio SaitO, €t @l.: tieeeenseeesccoansenscosvansosnsassosasossssscssssssssanss
Experiment on bell-less top charging by full scale madel.

I1-0CK Le€, €t @l. ceeeceessencncssacsasaccscsnsocascssnssssasenssansssnsacs
Effect of raw material segregation on burden distribution.

(The research for the control of burden distribution of bell-less top
blast furnace--II). Yasuhiko Fujiwara, et al. ..ciieeeecrecensaoscncaanss
Effect of impact energy at charging on top burden distribution.

(Studies on formation mechanism of burden distribution-~II).

Jun—-ichi Sakane, €t Al. .ceeeeesesscnsnssssssssscssessasnscssssssscasnsnns
Estimation of coke layer collapse and control of burden distribution.
(Studies on formation mechanism of burden distribution--III).

Kazuya Kunitomo, et al. e.ciiececececnocsssncassososssvensocanansnassesccns
Simulation model of burden distribution in blast furnace equipped with
movable armors. Michitaka Sato, et al. .eeeeiceeeecessanocsonncensssanns
Development of mathematical model for burden distribution in which
collapse of the coke bed is taken into consideration.
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65
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72
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75

(studies on characteristics of burden distribution--IV).

Shinroku Matsusaki, €t @l. ceeescecieceosocsvssssssecsassosossscssscasancnnss
Application of burden distribution predicting model to blast furnace.
(Studies on characteristics of burden distribution--V).

Hajime Otsuka, et @l. civeeeceasoesosoenossosssssosssessosnsnscssssaccssassas
Effect of burden distribution on blast furnace by two dimensional
mathematical model. Koichi Kurita, €t @l. ccieesescesssscosssocosnscesscasons
Preliminary investigation on mixed charge of iron ores and coke.

Haruo KOKubu, €t 8l. teeeeeereceecesscnsnsonssnseccssssossscssssocasonaassos
Formation of mixed burden layer near blast furnace wall.

Kunihiro Kondo, €t @l. cveeeessccsesecsssoscssossoscnssosencsssssnssoscncscsse
Microwave burden sensor in blast furnaces. Hirokatsu Yashiro, et al. .....
Application of the shaft gas samplers to BF operation.

Shigeki Sasahara, €t Al. ceeviceveesosssesscesesnoresssssacassssssscsasnsns
Measurement of gas flow in lumpy zone. Yasushi Takamoto, et al. ..........
Evaluation of effective diffusivities of gases in coke and reduced iron

by Wicke-Kallenbach Method. Yoshihito Shigeno, et al. ..ceeevevecsccscacnse
Reduction process of iron ore containing CaF,. Gouwei Yin, et al. ........
Analysis of reduction rate of sinter by multi-stage zone-reaction model.
Masaakl NaitD, €t @l. vieeveosocvecsnssscssasosesssnescscssssasassnsosssosas
Reduction behavior of wustite pellets with different levels of porosity by
sulphur bearing hydrogen at high temperatures. Shoji Hayashi, et al. .....
Swelling of wustite pellets during the reduction with CO-CO; mixtures
containing small amounts of sulphur. Shoji Hayashi, et al. ...veeecencecns
Experimental study on Si transfer after the blow-out. Hiroji Sato, et al.
Effect of oxide addition on the reduction rate of

liquid wustite with CO, Tetsuya Nagasaka, et al. .ceceieiiieiiianncncnnonns
Reduction rate of molten iron oxide by solid carbon. (Research on the
smelting reduction of iron ore with coal--V). Akira Sato, et al. .........
Reduction of carbon-coated iron ore briquette by rotary kiln.

(Production of direct reduced iron using petroleum residue--V).

Yoshifumi Kameoka, €t @l. ceeecesesssossscsoscasansssssoascassssssncsscsossss
Application of diagnosis system for blast furnace operation.

Akio Shimomura, @t Al. ..iceieesooenroosoesossssscsssssssssasasossssssnssccnsas
Mgn—machine-interface of No. 2 Blast Furnace operation at Fukuyama Works,
Nippon Kokan K.K. Takaharu Ishii, et @al. .c..icerescsosrcocososossscsscnaene
Development of blast furnace process data analysis system.

Shigeru Katoh, €t 8l. tiveeeeceeseosrassosccacssssossssssaseassnscsasscssssnosnsss
Investigation on bottom lining of Fukuyama No. 2 BF of Nippon Kokan K.K.
after the blow down. Yasujiro Koyama, et @l. c.cevevreccrnrsacsscseansoccnns
Mechanism of crack initiation in blast furnace carbon brick by alkali
absorption. Ken-ichiro Uemura, et @l. cieeeeessecscccasaccccsssnosssssosans
The prevention of inactive hearth by new cooling method for furnace

bottom. Junji Misawa, €t 8l. .eeeceecsorsccscocccssssscscanssssonsscnncanse
Estimation of erosion lines and solidified layers of the blast furnace
hearth by means of boundary element method. Fumiaki Yoshikawa, et al. ....
Textures of tap hole mix bored from a blast furnace.

.

Tei-~ichi AndO, €t Al. i iiieeeeerssoaasosannnoscssesssssosssoscsscscscscscesscssssssasnas

Saving of trough refractory and tap hole mud of blast furnaces at

Ohgishima, Nippon Kokan K.K. Shigeki Furuya, et al. ...iceceeeersecncnsnnnoas

Effects of coke hot properties on blast furnace operation. (Investigation of

the influence of coke hot properties on blast furnace operation in Kashima
Steel Works, Sumitomo Metal Industries, Ltd.--I). Masateru Kojima, et al.
Relationship between properties of coke sampled at tuyere level and blast
furnace operation. (Physical and chemical investigation of coke sampled
at tuyere level--IV). Kohji Kawaoka, €t @l. ..ceeccecssccsscsscsscascssnes
Mathematical model analysis of coke oxidation. Koji Takatani, et al. .....

APRIL 3, 1984

76
77
78
79
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81

82

Effects of particle size and chemical composition of raw mix which takes
part in sintering matrix on the quality of the sinter. Ki-Sam Nan, et al.
Analysis of raw materials for iron making by computer aided micro

analyzer. Hiroki Hamada, et @l. cceecececcosnccacanconsscccsscscccaccoscann
Analysis of chemical compositions in sinter by a new micro analyzer CMA.
Aribumi Niida, €t @l. cccvecoceccascssnocsocsvssscasossscasssassocssansasosace
Morphological classification and gquantification of sinter microstructure.
(Uniformalization of sintering heat pattern-VI). Nobuo Kusakabe, et al. ..
Textural analysis of calucium-ferrites and hematite grains in sinter.
Takeshi Miyazaki, €t @l. ceeeveeeeeescanoressnssocsoacassonssacncanocatonsas

Influence of partical pressure of oxygen in the atmosphere on the formation

of acicular calcium ferrite. (Productionof "acicular calcium ferrite
bonded" sinter--III). Jun Okazaki, €t al. tieeeeecerenceoncncaccanscoscocnes
Effects of basicity and porosity on the reducibility of iron ore
sinter. Takayuki Maeda, et al. ....c.ciisecenscoacasonncsncccncnne
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Degradation of sintered ore during reduction in elevating temperature.

Kazuyoshi Kuriyama, €t @l. .iuieieeecesasesnsaseansosscascscnssssessonssssaanasee 583
Estimation of reducibility of sinter based on the mineral structures.

(Production of mineral phase controlled sinter--vV).

Noboru SakamotO, €t @l. .ceeeesseecossescosscsscsssssssscsscsasassssassossnssoess S84
Estimation of degradation of sinter at low temperature reduction based

on the mineral structures. (Production of mineral phase controlled

sinter-VI). Hiroshi Fukuyo, €t @l. c.ceveececrecsosvsensosssssssscsassnnsascans 585
Degradation of sinter during reduction. (Study on evaluation method of

sinter quality--I). Tsukasa Takada, €t @l. tececececsescscssscssansssnsssseses S86
Degradation of sinter in the upper part of blast furnace.

Seiki Nagano, €t Al. tieseceoscocccceseccestsosssssssnesssossssassssssssseascansesa S87
Analysis of coke combustion and heat transfer speed in the sintering

bed. Kiyoshi Kojima, €t @l. teeecereeccosssoseaocsocsssssassasssssssscnnosssseses S88
Comparison between measurement result of actual plant and sintering

simulation. Shigeru Yamada, €t @l. ceeeeecesscosorssnsscncssssssssssssensaceacse 589
Two phase flow of gas-solid in packed bed. Hideyuki Yamaoka, et al. ......... S90
Cause and characteristics of the burden distribution with the temperature

decrease in the central position of the blast furnace.

Yukio Konishi, et @l. cuceieeecesosnssacsnnensacscsasacncsesasnsnsnssnssnssnssssre SIL
Improvement in the controllability of burden distribution at Sakai No. 1

Blast Furnace of Nippon Steel Corporation. Kazuya Kunitomo, et al. ...eceo... S92
Improvement of energy recovery ratio under the high coke rate operation.

Toshiro Sawada, €t @l. ceeieieeececsoesesossnsacsesssncsssescssscsoacsansnasaass 593
Blast furnace operation control under the decrease in production.

Hironao Matsuoka, €t @l. c.veeereceeescscecassocasssessscnssesceanssnosssoseansecs 594
Blast furnace operation with low sinter ratio. Mitsuru Kiguchi, et al. ...... S95
Properties of the ores sampled from the blast furnace shaft.

Hidetoshi Yamaguchi, et al. ® 5 8 6660600000060 0ses0eIIIEESLIOIOEOSESEOEBIEOIECEOIROEOOROSEEOETBTOEOBEOLOEES S96
Reduction behavior of sintered ore in blast furnace. Kosei Kushima, et al.
Kosei Kushima, @t @l. ..uieeeosceseesearesusosesnssssssesssussssscsscnossnnssnnsanse3d7

Effect of sinter size on blast furnace operation.

Hideharu Shibaike, et @l. tiiiiiiiiiieenersssosasecsssscsancnasssasasosansnsssse S98
Numerical evaluation of reduction degradation of sinter on blast furnace
operation. Kanji Takeda, et @l. ....ceeeeassncosssccsosesssssosssoscansoscsss S99
Effect of sinter properties on blast furnace operation.

Kazuyoshi Yamaguchi, et @l. tiicieereeeesoscoesssnsenssnesassossnsssacscacnsasss S100
Blast furnace operation with small size coke. Yasuo Yoshida, et al. ........ S101
Operation test using much amount of small size coke (7~20 mm) mixed

with ore in the blast furnace. Hirohisa Endo, et a@l. v.veeeeeeseesnanneaaaass S102
Estimation of agglomeration of ore. (Study on cold bonded pellets

with coke--I). Hajime Yamada, €t al. ..cevercreassnocassvsesasssassansssnsess S103
Condition of agglomeration and reduction property of pellets.

(Study on cold bonded pellets with coke--II). Junsuke Haruna, et al. ....... S104
Fundamental study of conditions for glassy slag production.

(Development of rapid cooling method of molten blast furnace slag

by rolling--I). Tetsuyuki Nakamura, €t Al. cu.eeecececeeossoccsscsasascseanss S105
Development of air atomized molten slag cooling process. (Development of heat
recovery technology for blast furnace slag-III). Masanobu Muranaka, et al. .. 5106
Hydraulic hardening property of BF slag in soft clayey soil. ’

Ei-ichiro Konishi, et @l. tieeeeseveeveosceoveceocnsasocascesccscasannsnnnnsssSl07
Production of mild char by 2 T/D process development unit. (Development

of mild char process--III). Izumi Shimovama, €t @l. c.ceeveesencensoosseness S108
Evaluation of residual oil for metallurgical coke producing.

RKenji Matubara, et 8l. .c.ieieeesosceseessoesessssscsasassscnncsncnsansansess S109
Reduction and melting behavior of complex cold pellet for silico-manganese
production. Hideyuki Yoshikoshi, €t 8l. teiveeeececeseseseacacnosncnsasnseas S110
Dissolution behavior of carbon into molten high chromium alloy.

Masatoshi Kuwabara, et @l. c.cueeireeeeveesconasasoasonsossssocoansoasaansense SIIL
Combustion of pulverized coal in a top blow type gasifier with
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in slag-metal reaction.

The analysis of the fluid flow.

Masahiro Hirasawa,

et al.
(The fluid flow of the molten metal

and the metallurgical reaction rates in the bottom gas blowing
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