The 106th ISIJ Meeting Programme (October, 1983) " -

SYMPOSTIA
== IRONMAKING --

OCTOBER 4, 1983 13:00 - 17:00 Chairman: Shigeyoshi Yabe
Theme I. Coke Behavior in the Blast Furnace
1 Recent research on degradation behavior of coke in the blast furance

Mitsuru Tate. St e e e e s et e et anasessaacsttes st s e et e uateesasaaenacaasacsenane o
2 Influence of coke strength after reaction on blast furnace operation.

Kazuyoshi Yamaguchi, @t @l. tuieieveceeencsoesoasnassacnoassesocnsscocsoacnnsss
3 Coke properties at high temperature in relating to blast furnace

operation. YasuO OKUYAMA, €t Al. tececeeecesccoscocansncseaceasnosansassanness
4 Fundamental study on the degradation behavior of coke at high temper-

atures. Yuji IWanaga, €t @l. cueeeecensseseasescnscnsoccsnsnnonnanssssesccansss
5 Evaluation of coke quality based on the fragile sample at the part of

tuyere. Masashi Kitamura, €t @l. seeeceecvoscccnosacncacsceasnsocsacconsannasne
6 Evaluation of coke qualities at high temperature. Tetsu Nishi, et al. eevsvocn.
7 Effect of dry quenched coke on properties. Ken-ichi Kaneko, et al. v.veueavnon

== STEELMAKING --

OCTOBER 5, 1983 10:00 - 17:00 Chairman: Hisashi Mori
Vice-chairman: Toru Kitagara

Theme II. Current Status of Segregation in Continuously Cast Steels
and Its Problems

8 Prevention of segregation in continuously cast bloom by electromagnetic
stirring., Hirobumi Maede, €t Al. .veeeeeescsecnssssonccsassasocssnnnnas Ceeeaee
9 Improvement of macrosegregation in continuously cast blooms and

billets by electromagnetic stirring. Yasuo Hitomi, et @l. v.veeeeeconcnnocnnsss
10 Improvement in center-line segregation of continuously cast blooms by applying

electromagnetic stirring of liquid steel at the crator end.

Ken-ichiro SUZUKL, @t @l. cettuenteuoneraceacsnancaaseenansoesenscenonsososonsess
11 Improvement of macrosegregation in continuously cast blooms and billets

by electromagnetic stirring. Kenzo Ayata, @t 8l. eeveeoeensonosecenaosanensens
12 New elevation methods of segregation in continuously cast steels.

KO Miyamura, €t @l. cueesesasseaceneeceesenoosessesensescoensssssssasessascsssss
13 Improvement of centerline semimacroscopic segregation in strand cast slabs

and mechanical characteristics of steel product. Hidenari Kitaoka, et al. ....
14 The segregation in continuously cast slabs and its prevention.

MOrio Kawasaki, €t @l. ceeeeeaesaocaceosocososesesceaseuneeacneseseoncsensnnsss
15 Effect of bulging on segregation and solidification structure of

continuous cast slab. Tsuyoshi Saeki, €t @le teeeeeneecaonnscnncocacnsacensons
16 Behavior of semimacroscopic segregation in continuously cast slabs and

technique for reducing the segregation. Yutaka Tsuchida, et al. ceeeveseovensn
17 Mathematical analysis of segregation in continuously cast slabs.

Tooru Matsumiya, €t @l. ceeeeessecesssssccssossssssscccscosssssosecncnonsonannas

== PLASTIC WORKING AND OTHER FABRICATION PROCESSES --

OCTOBER 5, 1983 13:00 - 17:30 Chairman: Hiroshi Hirano
Theme III. Wide Control of Hot Strip in Hot Strip Mill

18 Experimental and analytical studies on rolling of slab in width direction.
Jun-ichi KoKado, €t @l. teseeoeaseaccoccencnnocnosnasasessossesasesenaonsassens
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* Tetsu-to-Hagané, 69(1983), No. 12 contains S713 to S1053 preprints in Japanese for
Paper Presentations and Tetsu-to-Hagané, 69(1983), No. 13 does S1055 to S1504 pre-

prints for them.

The preprints of Symposia were published in Tetsu-to-Hagané, 69(1983), No. 11, Al53

to A320, in Japanese.

Part of those preprints for Paper Presentations are to be published in Transactions

ISIJ, 24(1984), Nos. 1 to 6, in English.
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19 Development of hot rolling of slab in width direction.

Nobumasa Mizoguchi, et al. ..i..i.iieieeeccancrrsnncens tecsesssscssesaccasssssnssss A225
20 Heavy reduction of width and minimization of crop-loss at roughing mill

in hot strip mill. Hideo Abe, €t al. ..ceceeceecsossessrsccosccscsansssssnss ere. A229
21 peformation in width directionof rougher train in hot strip mill.

Haruhiro Ibata, €t @l. cuiiececssereesasscsssossoscssssssssnensococas eevesesssses A233
22 Width control at roughing stands in hot strip mill. Teruo Kono, et al. ....... A237
23 Automatic width control at rougher in hot strip mill.

Masaharu YamamotO, et @l. cecceccoccavsossaossssoscssssccssscscssscssasascsnseonss cee. A241
24 Analysis and development of tension control system in hot strip

finishing mills. Morio Saito, €t @l. vecesescccsesscsasconcncocsssssoncavssoses A245

-~ PROPERTIES OF IRON AND STEEL --
OCTOBER 4, 1983 13:00 - 17:30 Chairman: KbSe Nakajima

Theme IV. High Puring Steels and Their Properties

25 Advances of refining processes of high purity steel. Koki Gunji. .....ecvs0a.. A249
26 Effect of S content on the toughness of controlled rolling type steel

plates for low temperature service. Yohji Kohsaka, et al. eececeeesccoscscasess A253
27 Effects of S and P contents on fracture toughness and strength of

9 % Ni steel. Yoshifumi Nakano, €t @l. secveccsessoescscosacacosssseassssesnsas A257
28 Alloy design of nitrate cracking resistant steel by minon elements

control. Yasuo SOgo, €t @l. ceevsenssvoscssssccaccssscssssssscassocscsscnsacseess A26L
29 Effect of reduction of C, N, and S contents on the corrosion resistance

of stainless steel. Taishi Moroishi, et @l. ..civecevsccscscsossscssosasnsscancas A265
30 Effects of alloying elements on stretchability of high purity ferritic
stainless steels. Katsuhisa Miyakusu, et a@l. cceeecesoossacnsesen esssessssnss A269

31 Effects of reduction of P, S, O, and N contents on various quality
characteristics of wire rods and bars. Jiro Koarai, et al. ...ececeeecceescsa.s A273
32 Effects of reduction of P, S, and N contents of warkability of wire rods.

Hiroshi Yada, €t @l. seecesesaoscsesascnceconcassosccsssscsansssscsncassnnsnsnnans A277
33 Impurities and strength properties of spring steels.

Yasuaki Kasai, €t A@le ceeececesceecccecssocencsacnanosccsaanasnae ceceessesssssaess, A28L
34 Machinability of high purity steel. Tadahisa Akasawa, et al. .cecceveceecannnna A285
OCTOBER 5, 1983 13:00 - 17:30 Chairman: Tatsuro Kunitake

Theme V. Micro-alloying in Steels

35 Functions of micro-alloying elements in steel. Yasuji Nishizawa. ......c.c..... A289
36 Hot ductility of micro-alloyed HSLA steels. Chiaki Oouchi, et al. ............ A293
37 Effect of boron on the mechanical properties of continuous-

annealed steel sheets. Nobuyuki Takahashi, et al. ceeceevrcascecescrccsnsecasss A297
38 Development of continuous-annealed deep-drawable cold rolled steel sheet

with extra low-carbon content. Susumu Sato, et al. +s.ceeersecccccsenrosncssess A30L
39 Correlation between notch toughness and precipitation of nitrides on

cooling stage of welding thermal cycle. Motoaki Suzuki, et al. .ceeveeeencee.. A305
40 Microstructure and mechanical properties of boron-treated controlled

rolled HSLA Steels. Tamotsu Hashimoto, et @l. ceceeccccccssncacscccsnsacnseasss A309
41 Grain refining and the properties of carburizing steels.

Yoshiharu Tanaka, €t @l. ceiececerecossoccanscscstocnsssessstscssasnssassnsscnsaoses A313
42 Effects of boron addition on the properties of structural low-alloy

steels. Tsuyoshi Inoue, €t @l. seceevecccccsccssccesnsasnsncsossscansssnscnseassss A31l7

" PAPER PRESENTATIONS
== IRONMAKING --
OCTORER 4, 1983

1 Influences of the characteristics of iron ores on production and quality

of sinter. (Study on assortment model of sinter feeds--I).

Masami Wajima, €t Al. teeececcececececscacocscnsosensossovesassssssssssoscsncnsansas S713
2 Permeability test for raw materials by hot air suction method. (Development

of technique for preparation of raw materials centering around the

improvement of quasi-particles~-II). Yoshiaki Shimakawa, et al. .cceveeeneeec... S714
3 Production of sinter with high reducibility by selective refining of raw

materials. Eiichi Shimozawa, €t @l. ceeeesovsossnssassnsscsssssossscsscsnsssssese S715
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10
11
12

13

14
15
16

17
18
19
20
21
22
23

24

Influence of each factor to upper layer of sintering bed.

Nobuhiko TakamatsSu, et 8l. .ceeeeveecesoassosasccccscsossnsscasscsssscoscssssansss S716
Semi-empirical size prediction of quasi-particles for sinter mix.

Fukuo Aratani, et @l. cueeceeececsssasesssssasasssanssnasassccacsscascsanssesses SIL7
Effect of wind distribution on sinter quality and yield.

Kazuma Nakazima, et al. .c.i.ieeeeeercensencsacrsosscscsasonscsssssesconssaanss ceees S718
Property distribution of sintering mix and coke in sintering bed. :
Katsuhiro Takemoto, €t Al. seeecitacsaccassnsasosscscscsscosnsscs ceccecsescnanses S719

Sintering process observation with fiberscope. Katsuhiro Takemoto, et al. .... 8720
Improvement of combustion performance in sintering process using quasi-

particle coke breeze. Takahiro Nasuno, €t Al. c.seescesccsoscsossnccssessnsases S721
Application of magnetic type FeO meter to sintering operation.

Jun-ichi Kodama, €t Al. ceecececscessascssssnsssasosseacssosscsnasasassasssnossssasne 5722
Combustion rate of coke in packed beds of alumina-coke mixture.

Hirofumi Taketomi, €t @l. c.iveveecssacacassasscosccecnsssacsosssacnssnsosscscsss 5723
Mathematical model of sintering process considering melt-formation and
solidification phenomena. Eiki Kasai, et @l. tevecssecacasccsascsnsascsacevess S724
Measurement of pressure drop at combustion and assimilation zones in

sintering process by using a laboratory-scale simulator and its

analysis. Eiki Kasai, €t @l. teeeeeessoccesscaccsacsccsasssossscannsnanssseansseST25
Variation of softening-melting zone by burden distribution.

Masakata Shimizu, €t @l. cceeeecescsessssccasscsassssssosossesssssncsasssscsvse 5726
Burden distribution control for prevention of permeability deterioration

in the lower part of blast furnace. Hirohisa Endo, et @l. ...cveescoscenascssss 5727
Measurement of configuration of burden distribution by using a laser

profilemeter. (Studies on characteristics of burden distribution--III).

Shinroku Matsusaki, @t @l. ceeeeeesosecoossonsssscerscssscscscancnsnsssccncncnase 5728
Measuring and control of burden distribution by use of profile meter.

Osamu Nishimura, @t @l. .s.eeeeecccacecocasssesssscscsssceancsscecsss sassvcseaseness 5729
Effect of armour plate position on burden distribution of blast furnace.

Yukio Konishi, et 8l. seeeececsescossesecssosossasssssssascscsancssssncnssacaseacs 5730
Use of small size coke (7 ~ 20 mm) mixed with ore in the blast furnace.

TsuyoShi Inoue, et @l. .eeceeecescecsassssscssesssscssnnosossscsosnsscaccssss weses S731
Kokura No. 2 blast furnace operation at low productivity.

Akiyoshi Kometani, €t @l. scceeeccovsrsossscoscssscssscscosscsnccsnnsnsns teccccine .. 5732
Structure and permeability of bell-less charged sinter layers.

Nicholas StandiSh. ceeeesecsassssasscacscerssssnsocscccnssnaaancacnsssssssanasss 5733
Model studies of liquid flow in blast furnace hearths.

Nicholas StandisSh. c.eeecescecsercescssessonsasssscscsonscncacssossacsssnnsns eeseese 5734
Burden distribution control by thermoviewer data analyzer.

Akihiro Tsuda, €t 8l. ceeceeeveessssssasccnoassssasssascaacsasnasscesosnsssaassns 5735
Development of controlling technique for fine particles size sinter on

gas distribution of blast furnace. Toshirou Sawada, et al. .....ceccvaesesasa. 5736

OCTOBER 5., 1983

25
26
27
28
29
30
31

32
33

34
35

36
37
38
39

Measurement of permeability in sintering bed and its analysis.

(Analysis of sintering operation--IV). Hirohisa Hotta, et al. teeveeecens eeses S737
Measuring system of sintering heat pattern. (Development of sintering

heat pattern-—-II). Terutosi Sawada, €t @l. teeeecerscesocnsescoscsscocscnnesees S738
Relation between sintering operation and heat pattern. (Development of

sintering heat pattern--III). Terutosi Sawada, €t 8l. ceeeeseocecssessecasasnssss S739
Thermal dissociation and reoxidization reaction of melt formed in

sintering process. Haruo Kokubu, €t @l. teceeerecccosscrsascosccnssoacenscacess S740
Properties of calcium ferrite at high temperature. (Study on high-

reducibility sinter—-I). Tsukasa Takada, €t Al. ceeeecececcocssosasosonosenssss ST7T41
The reduction degradation of sintered ore.

Junsuke Haruna, €t @l. t.ceceseeennccecsccasssncnvsesacsscscassssssasssncccsseas ST42
Effect of reactivity of iron ores on the sintering properties. (Sintering
characteristics of iron ores--I). Hitoshi Kawata, €t @l. .cuecevesecseosecasscsss S743
Influences of fine sinter materials on sinter qualities. Shun Sato, et al. ... S744
Effect of particle size in raw mix on formation of calcium ferrite in

heating course of sintering. Norio Kurihara, et @l. seceeceeecacecccecenaneess S745
Influence of mineralogical properties of coarse ore on its assimilation

with flux in the sintering process. Kaoru It0, €t @l. cveeceeeceenccscncassases S746
Influence of ore properties on the formation of calcium ferrite at the

heating pattern in sintering bed. (Production of "“acicular calcium ferrite

bonded" sinter--II). Masahiko Taniguchi, €t @l. cveveeesecencccnscacancseacenas S747
Method for volume measurement of pellets by sodiumoleate aqueous solution

and kerosine treatment. YasuO OMOYXi, €t Al. eeeececcocensocecncocaconccaceasesss S748
Quantitative analizing method of sinter's microstructure.

Mitsuo Kama, €t @l. cuevervvesosereoonsrsccscocoasoscnsessconnnnnaceennsas eeseses 5749
Sample number of sinter particles for their characterization by micro-

structures. Katsuhiko Sato, €t @l. .eeseeeserscesccsccsssasscnsssoconsncsssans S750
Quantitative measurement of skeletal type hematite in sinter.
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Shirou Tarumoto, et @l. teiiverceeecacsccecssossssssscsssssancsnns ceseesesssas S751
Application of quantitative image analysis to sintering operation.

(Unification of sintering heat pattern--V). Nobuo Kusakabe, et al. ......... . 8752
Behavior of constituent minerals in the reduction of low FeO sinter. :
Takayuki Maeda, et al. O - Y K
Production of high-TiOj; pellets. Nobuhiro Hasegawa, et al. «ceescscececcccacs S754
High temperature property test of sinter under conditions simulated

actual furnace. Ken-ichi Asai, @t @l. cieececscvecsssssacccscnnssoscossssccsse S755
Low FeO and low SiO, sintering operation at Sakai Works, Nippon Steel

Corp. Ken-ichi Nakamura, et @al. ccecesncecsccccrsrsasecancncncreerascaccsncecs 8756
Results of on-strand cooling test in Wakayama No. 1 Sintering Plant,

Sumitomo Metal Industries, Ltd. Kouichi Yazama, et al. ...ceecececceccccesnss S757

Optimum productivity at decreasing sinter production.

Yoshio Shimoda, et @l. cesesvcscssccsersccsssssncscsconans esesescsssseasesssss S758
Effect of the addition of Al,03 and CaO on the reduction of dense

wustite with Hz. Nobukazu Sgigematsu, = T teesseseneas .. S759
Reduction rate of a sinter with CO-CO,-N, gas mixture.

Shigeaki Hirashima, et @l. ..cieeicecieencecsosnncncacvocoseussccsoascsssocsscssnns 5760

Rate of reduction of liquid iron oxide with CO. Tetsuya Nagasaka, et al. .... 8761
Gasification mechanism in coal gasification using iron bath.

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

Ken-ichi Otsuka, €t @le cee o eosveissscesesssssscsssscsscnccssssscccaccnscesess 57162
Experimental apparatus using quadrupole mass spectrometer. (Simultaneous

reaction of ‘iron ore reduction and coke gasification--I).

Tomohiro Akiyama, €t @l. eceeeeccescssossssssosesncossssscssssossnncsscscsssaness 5763
Effect of CO2 addition to Ar-Hj gas mixture. (Simultaneous reaction

of iron ore reduction and coke gasification--II). Yoshiaki Kashiwaya,

= B R T T R R R R L S764
Experiment on melting of reduced iron by using pulverized coal

and oxygen. Tomio Miyazaki, €t @l. ceescececececceoscnccscccccssassnsssscsssse S765
Development on cold briquetting of reduced iron fine. (Development on

briquetting of reduced iron--I). Kunio Hachisuka, et a@l. sceevecesccsacescsss 5766
Development on hot briquetting of reduced iron. (Development of

briquetting of reduced iron--II). Kunio Hachisuka, et al. ..cccveeeccrasssss. 8767
Direct reduction of cement bonded cold pellets containing char by

pressurized moving bed reactor. Masao Ishii, et @l. ccoceeeecrennneessesenas. S768
Kinetic analysis of hydrogen reduction of iron ore by high pressure

fluidized bed. KyBji Satd, €t @l. ceeecee soscesscvssasssasncsssssasnsansos ... S769
Computational procedure for kinetic analysis of reduction of iron

ore with fluidized bed. KyGji Satd, et Al. ceeeceeecceccasssssscessscssssaanss 5770
Direct reduction of iron oxide pellets by pressurized moving bed

reactor. Yoshikazu Takahashi, et Al. .sececesoecsseccsccsceeassosasasacssssaoss ST7L
Side reaction in production of reduced pellets by pressurized moving

bed reactor. Masahiro Ishigaki, @t @l. ceceevesesscrscscvscososccssaassosocoss S772
Mathematical simulation of pressurized moving bed reactor for direct

reduction of iron oxide pellets. Reijiro Takahashi, et al. .....cceeeveeenns. S773

Thermal conductivity and specific heat of Ca0-5i03-A1303 slags.

Makoto Kishimoto, €t @l. .cueeeeeccscicscssssessccostscocssssannsancscscsnsscnsnas 5774
Gases in slowly cooled blast furnace slags. Hidenobu Kondou, et al. ......... s775
Application of slag-based soil stabilizer to various submarine clayey

soils. (Development of the slag-containing soil stabilizer--II).

Hideaki Hoshi, et al. ....... e vees 8776
Stabilizing characteristics of vitreous BF slag mixed with slow-

hardening cement. (Development of slag-containing soil stabilizer

~-TIII). Hideaki HOShi, €t @l. sevceceescsassssessasnsessassssasssscsncsacscsnans SI77
Strength characteristics of slag-based soil stabilizer under actual

temperature condition. (Development of the slag-containing soil

stabilizer--IV). Kazuyoshi Sato, et @l. ceceesccrccsccsceccscssnncas eeesseassas S778
Recovery system of bell hopper gas at Chiba No. 5 blast furnace of

Kawasaki Steel Corp. Ryoji Takabe, et @l. seeccesscsccscscccaccssssasnanncssens 5779
Property of carbon mixed cold pellet and operating result in blast

furnace. Kiyoshi Kojima, €t @l. cecevecsccsocsassscesssessscsscnssocasscsssnas 5780
Experience of long delay at No. 2 blast furnace of Mizushima Works,

Kawasaki Steel Corp. Osamu Nishimura, et @l. ceccesceccsosscsssssanccssscncess 5781
Development and application of thermal control system in blast

furnace. Atsushi Sakail, €t @l, teeeesvesnesccascesoccossscacossonssssscanssans s782
Investigation of growing scab mechanism on lower part of blast furnace.
Kouichi Mukai, et @al. eiieeecenccncasns ceecesessseasessteesssesssasessescssesss 5783

Dissective investigation of Wakayama No. 5 BF{2nd Campaign) of Sumitomo
Metal Industries, Ltd. Hiroyuki Yoshioka, et @l. ciuieceeescesnccancsosssenss S784

Blow down operation and N3 cooling at Kobe No. 2 blast furnace of

Kobe Steel, Ltd. (3rd Campaign). Sei Takano, et al. ...... ceesenssan csessssees S785
Descending operation of BF by no charging. Hironao Matsuoka, et al. ......... 5786
Consideration on the blast furnace permeability deterioration based on the

change of shaft gas pressure distribution. - Kazuyoshi Yamaguchi, et al. ceee.. S787
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921
922
93
94
95
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97
98

929
100

101
102

103
104
105
106

107
108

109

Effects of the blast velocity through tuyere on the packing character-

istics 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--III). Morimasa Ichida, et @l. ceeeccesessccsososnscncaccsosescosnasas . S788
Operation with lower blast temperature at Sakai No. 1 blast furnace of

Nippon Steel Corp. Hideharu Shibaike, €t @l. cvevescecscocsssossrsacnsssssences 5789
Operation of Fukuyama No. 4 blast furnace of Nippon Kakan K.K. with

low Si content. Hiromi Nakamura, €t @l. cceessscesccsccccscsssccssracsaccnsss 5790
CaCO3 injection into blast furnace. (Powder injection test--I).

Yasuhiko Sakaguchi, et @l. ceeeeeevecesssscscsesscccoosessessacsssssnsonscssess S791
Iron oxide injection into blast furnace. (Powder injection test--II).

Yasuhiko SakaQUChi, €t Als ceevseccncsssssscssssscrcsenssossesssssssoesne s en s 8792
Oxygen partial pressure and dissolved elements in pig iron in blast

furnace. Hiroshi Kanayama, €t @l. cceeseecesssoscescecscsosossosnsanancsscscocncss 5793
Variation of microscopical properties of coke by heat treatment at high
temperatures. (Study of coke degradation in blast furnace--I).

Masaji Kitamura, €t @l. sceesocsssosccosssacscssscsssascsoscscsssnscnsssscsssces 5794
Relation between the coke properties at the tuyere level and the blast

furnace operation. Kuniyoshi Anan, €t @l. eceecececsccccrccccsssssscanssscsnes 5795
Effects of alkali on the solution-loss reaction of coke.

Yoshiyuki Matsuoka, €t @l. eeeseoscceccoscsccosssesnsssessoscsossossscssanssssaneses 5796
CTM injection into all tuyeres of Kashima No. 3 blast furnace, Sumitomo

Metal Industries, Ltd. Yohichi Aminaga, €t @l. sceecsecsoseacnscncccncasssesss 5797
Development of blast furnace inner-reaction simulator (BIS).

(Study on the inner-reaction of a blast furnace by using BIS--I)

Masaaki NaitO, €t @l. ceceeceoccssescsasasssscssnsessacennrsssscssacccssonnnsasseS/IB
Effect of Hy on the behavior of sinter. (Study on the inner-reaction .

of a blast %urnace by using BIS--II). Yoshihiro Inoue, et al. .ieeececconsecee S799
Water—-gas shift reaction in a blast furnace. (Study on the inner-

reaction of a blast furnace by using BIS--III). Yoshihiro Inoue, et al. ..... 5800
Pellet blend coking process. Shigeki Tanaka, et al. cceccseescoscssscsaascsss S801
Mineralogical effect on softening and melting properties of

coal ash., Takao Kawai, €t @l. cececcesrcsesscccrsccsanscnecnssnsassscscncssses S802
Technology survey for producing formed coke. (Research on binder--I).

Masao Tsukamoto, €t @l. cecescecscsosscssessosssssssssssessessncssscsssessssses S803
Blending and carbonization survey PVA briquette. (Research on binder :
--II). Mitsumasa Hijiriyama, €t A@l. ceeeecceccccscscccscncscsnssnsnnscncnsssss 5804
Automatic control system of mixed gas calory for coke ovens.

Shun-ichi Yamazaki, €t @l. seeeceeceesvosossosssassccccsancasscascanscascsecsncass S805
Automatic combustion control system of coke battery.

Akikazu Nakazaki, €t @l. ciceeeesvrescorcecsscacsoosassosnscsscssnsnvsncenscnces 5806
Combustion characteristics of coke oven. (Developments of combustion

control for coke oven--I). Toshiyuki Yamamoto, et al. ceeececsverencscssceasss SBO7
Analysis of coke oven operation. (Developments of combustion control .

for coke oven--II). Toshiyuki YamamotoO, €t al. cceceoscsssosccsncssncsssscsess 5808
Developments of combustion control system for coke oven. (Developments

of combustion control for coke oven--III). Haruo Yamamura, et al. «¢cceeeses.. S809
Effect of agglomeration of none of slightly caking coal with binder.

Katsutoshi Igawa, €t @l. eceuseececcceccsssenssccsacnoansescsnssssssosacsssnccsssse 5810
Development of press stamping method for coking. Ken-ichi Nemoto, et al. .... S811
Thermal cracking of solvent deasphalted asphalt to produce substitute

caking coal. Hidenori Sawabe, €t @l. ccececcecesrsoscsscssoncscnvansassenasesas 5812
Influence of the coke oven width on coking time. Nobuo Suzuki, et al. ..¢.....5813
Comminution properties of blast furnace coke in JIS drum tester.

Yasuo Okuyama, €t 8l. ceseececcccsscccscocsssscssnsoscncssacscccsscsssscasncssnsenss381l4d
Coke quality along the width in oven chamber. (Distribution of coke

quality in coke oven chamber~--~III). Hiroshi Uematsu, et al. ...cieeeseosesaess S815
Coke quality in low working ratio. Shozo Itagaki, et al. .¢eceececeeraeacceses S816
Evaluation model of coke quality for CDQ coke. Kiyoshi Miura, et al. ........ S817
Effect of heating rate during carbonization on coke strength after

reaction with CO3. Kazuma AmamotO, €t @l. ssesscscscssscscssccscsssoncscsasss 5818
Selective reactivity of coke textures. Jose J. Bricefio, et al. ceeeeesecsesss S819
Selective reactivity of coke textures at high temperatures.

Jose J. Brincefio, @t @l. ceveseesesccscoccsessassassossescosnessscssssscesnoaseee 5820
Development of automatic measuring equipment for microscopy structure

in coal and coke. Ken-ichi Nemoto, €t @l. ceevcscacsccssnsscscsnsscscscsnssssss S821

OCTOBER 6, 1983

110

111

Countermeasure for uniform burning on sintering process. (Development of

control technique of sintering process--I). Akira Takaki, et al. ..cccev.esss S822
Combustion test of pulverized coke and coal in the ignition furnace at

Kure No. 1 Sintering Plant, Nisshin Steel Co., Ltd.

Kiyonori YamamotO, €t Al. eceeececccescsnnvnnsnocsse cresssesstesersasssssssssnsss 5823
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112
113
114
115
116
117
118
119
120

121
122

123
124

125
126

127
128
129

130
131
132
133
134
135
136
137
138
139
140
141
142

143

144

Development of the burner at ignition furnace of sinter plant.

NobUuhiro Futagami, €t Al. eeeececsescesccrssscassecosasneancssansossssossssnsaSB824
Charging ratio control for dry-type horizontal electrostatic

precipitators. Akira Shiomi, €t @l. sicessseccsssosscsssssoansosenccanacsaess 5825
Cooler heat recovery system and operating results of Chiba No. 4 Sinter-

ing Plant, Kawasaki Steel Corp. Ryoichi Machishima, et al. ..ccccceevecess.. S826
Waste heat recovery system at Mizushima No. 4 Sinter Plant, Kawasaki .
Steel Corp. Kazuma Nakashima, €t @l. cisovseeccscccccovcscssccnccssassasscase 5827
Hot air circulation system in the waste heat recovery equipment

of Kimitsu No. 3 Sintering Plant, Nippon Steel Corp.

YOshio Kamiko, €t @l. eceeecesacsscescossssssosscasvecsossrsecssscsssssasassensons . 5828
Heat recovery from sinter cooler at Sakai Works, Nippon Steel Corp.
Shigeya Kubo, et @l. .ceveececcscsscessscosscccssscsssssansssnnosnsosssnsns esees 5829

Reduction of fluctuation in chemical composition of fine ore bed.

Yukio Sato, €t 8l. seeecevesocrsssacasssacrsososscsscsensocsnssssascssssassses 5830
Development of slipring-less signal transmitter system by optical-

fiber at raw material yard machine. Noboru Yamasita, et al. ..ceeeesecovaecss S831
Smelting reduction of iron ore with dissolved carbon in iron melt.

Toshio Takaoka, €t @l. seveeesocoososscssnssassssssssssosssossssassnnnassssase 5832
smelting reduction reaction of chromium ore by carbon in liquid iron.

Hisashi Yamana, et @l. cueeeeeccesccoososncacncasssessscnasnssvsssonssancsscsas 5833
Smelting test of ferro chromium with miniature rotary furnace.

(Development of a new ferro chromium smelting process--I).

Tutomu Fukusima, €t 8l. ceeevecsessscosocsossssssascsssnscscsocssccacsnscsnasns .. S834
Smelting behavior of ferro chromium in rotary furnace. (Development

of a new ferro chromium smelting process--II). Tutomu Fukusima, et al........ 5835
Reduction rate of chromium ore with gas containing C3Hg in a fluidized

bed. (Development of ferrochrome production process by smelting

reduction--IV). Hideshi Katayama, €t @l. sicecessassccsccccccsacscssccncenss S836
Smelting reduction of chromite ore in a small scale coke packed bed

under batch condition. (Development of ferrochrome production process

by smelting reduction--V). Yoshiyasu Takada, et @l. ccciiersecoscsonccensass 5837
Smelting reduction of chromite ore in a small scale coke packed bed

under continuous ore charging. (Development of ferrochrome production

process by smelting reduction--VI). Yoshiyasu Takada, et al. c(.cceecevacsess S838
Development of heat recovery technology for blast furnace slag.

Katsumi Nakamoto, €t @l. scececescecscsssssassscncsocncssosasssvsccesoncncnssee 95839
Blast granulation of BF molten slag and collecting condition. (Heat

recovery method of blast furnace slag--I). Michiaki Sakakibara, et al. ..... 5840
Adhesive temperature between hot slag particles and a piece of collision

plate. (Heat recovery method of blast furnace slag--II).

Masami Fujimoto, et al. c.cececceccocososscssannes teesessessesscssasnssssessas S841
Quality control of granulated blast furnace slag. (Development of heat

recovery technology for blast furnace slag--II). Masao Watanabe, et al. .... 5842
Basic conditions of attaining a high glass content. (Development of

heat recovery of blast furnace slag--III). Hiroaki Sato, et al. ..ececceeeses 5843
Production of high glass content slag. (Development of heat recovery

of blast furnace slag--1IV). Yoshinobu Yanagida, et @l. ..ceeeeeccccccseessss S844
Improvement of the lining and shell structure of tubular joint portion.

Yoshiyasu Morita, @t @l. ceeeeeessecessscccensosacsscctstscccsncssnsnsesssssss 5845
Changes of blast furnace operation by hot linings repair.

Masao Kawanabe, €t @le teeeeeveeecrssssccasaasnssssssnsscnscssssscssonnssascssss S846
High temperature behavior of tap hole mix for blast furnaces.

Haruo Mitsui, €t 8l. ceeeecceovssosssssoscsasscssccocsasanssaccsessansasaasses 5847
Apparent elastic modulus and creep behaviour of carbon block for blast

furnace at elevated temperature. Tsutomu Wakasa, et al. ceseceecesesccsessss 5848
Thermal structural strength of blast furnace hearth bricks.

Yosiyasu Morita, €t @l. sesececscesacenassonsacscosssnssnscassnscasassssansess 5849
Analysis of thermal stress failure of alkali-containing bricks at

blast furnace hearth. Hiroshi Kanaya, et @l. c.ecovceccsvesoassscocsscasssasss 5850
Crack patterns in carbon brick under partial compressive loading.

Akibumi Fujiwara, €t al. ceeeecececesvecssssccssacesssssssasscssassscnnsssess 5851
Experimental results from hot model hearth tests. (Some structural )

studies on blast furnace hearth linings--I). Masakazu Ikeda, et al. ........ 5852
Stress analysis in carbon blocks under eccentric load. (Some structural

studies on blast furnace hearth linings--II). Masakazu Ikeda, et al. ....... S853
FEM analysis on thermal stresses in the annular structure.

{Some structural studies on blast furnace hearth linings--III).

vasakazu Ikeda, €t Al. ceeeceoscnccocscrasssssasessasscasssscssscssnsenssoses 5854
Development of high strength castable refractories for blast furnace.
(Monolithic-refractories lining of blast.furnace--I).

Motonobu KobayasShi, €t @l. seeeeeoecsnsecosssssssaseesssssansscssosconsccsseses 3855
Properties of high strength castable refractories for blast furnace.
(Monolithic-refractories lining of blast furnace--II).

Motonobu Kobayashi, @t @l. seceeeceoassassscsnsessasecssossoscassvsosssssasancs . 5856
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145 Experiment of high strength castable refractories for blast furnace.
(Monolithic-refractories lining of blast furnace--III).

Shintaro SUdO, €t @l. teeceeseeesccccanscosonsocccaceocsoosnnesenssncasssoseseS3857

146 Effect of H, gas on high temperature properties of blast furnace burdens.

Masaharu Kohno, €t @l. ti.ieeeeesosesssssonsacssassasoncnnnsasrassnonncssansses
147 Mathematical model of 3-dimensional gas flow in packed bed.

(Investigation of 3-dimensional gas flow in blast furnace--I).

Kunihiro Rondo, €t @l. .c.usecsnseccnscssesssccesensssssassssescancnsannns ceen
148 Mathematical model of 3-dimensional gas flow in blast furnace.

(Investigation of 3-dimensional gas flow in blast furnace--II).

Kunihiro Kondo, €t @le eceuvesssceossannssccosscssvcncnssceocacsnssennnnsncs ..
149 Heat balance and heat loss through the wall of moving bed.

Jun-ichiro Yagi, €t @l. ecieueeeeececscscososessoensasessnasenascsasaconnsnnnas
150 Development of 2-dimensional mathematical model for blast furnace.

Takashi Sugiyama, €t @l. ceeeeeceeesecosovsecsacccsasossssensacancaseonssacnss
151 Estimation of cohesive zone shape by the blast furnace total model.

Takashi Sugiyama, €t @l. cuieeeereescsenssesnsssssoscsosncnsnsassossancaccannes
152 Gas flow estimation model on the upper shaft of the blast furnace.

Kazumasa WakimOtO, €t @le weeeecessesceveocoacssscosnsoonnceacsacessnaosnnnnas
153 Analysis of operating conditions at Kakogawa No. 3 BF of Kobe Steel,

Ltd. using an estimation model of melting zone profile.

Mitutoshi ISObe, €L @l. ceieessssosesoasensscscosscenscsncsosssccsosovonsnnnnes
154 Simulation of Si content of hot metal in blast furnace by an axially

symmetrical mathematical model. Shigemi Murakawa, et al. .e.cececeeacaces see
155 Development of probes. (Development of new flexible vertical probe——I).

NOrito IWaO, @t @l: tieereeecsocssrossassosssscosncsceonasnesssnsesessosesnssanss
156 Investigation on inside state of blast furnace and its operation by

vertical probe. (Development of new flexible vertical probe--II).

Kohji Kawaoka, €t @l.: sseeseeccranceovosnsonssoancossassooasnssssncassoanssnos
157 Observation of burden descent in the blast furnace by fiber scope.

Akihiro Tsuda, €t @le seeseeacsssesenscsccacsassscsnecnostacassnsessscassrons
158 Properties of sinter sampled from the root of cohesive zone in blast

furnace by using belly probe. Muneyuki Higuchi, et a@l. ..eeceeesccnnncceanss .
159 Result of measurement of BF raceway coke by high speed shutter ITV.

Masaro Izumi, et al. teveececcccccacccsocaasncss cesene cessesnssescsasennnnaons
160 Method of concentrating and separating hydrogen using porous glass.

Eiji Taketomo, €t @l. ceieveesovccsscnasosnssanscacsacen P e

== STEELMAKING --

OCTOBER 4, 1983

161 Effect of gas flow rate on the volumetric mass transfer coefficient

between a horizontal submerged gas jet and a liquid. (Water

model study of AOD process--I). Yasuhisa Fujita, et al. ceececescans cesena e
162 Recoverization in AOD for stainless steel making. (Development

of AOD process~-I). Haruki Ariyoshi, et @l. cceeeevsccescecscccccsnscsascnse
163 Refining in AOD for stainless steel making. (Development of AOD

process--II). Haruki Ariyoshi, et @l. .ccevecceccccsoscasscsoscaanssssnsonnna
164 Application of top and bottom blowing method to 90T AOD furnace.

(Development of top and bottom blowing AOD process--I).

Masayoshi Yokoyama, €t @l. ceveecocccscasossscscsasosassaascsssssacnans cereccens
165 Investigation of top and bottom blowing of AOD by water model.

(Development of top and bottom blowing AOD process--II).

Minoru Ishikawa, €t @l. seececscrscscceserscssscsacacsosssssssansssosnonnsosse
166 Production of low-phosphorus stainless steel by AOD process using

LiCO3-added CaO- Can-FeO flux. Takashi Yamauchi, et al. ..cceen. cesesase cos
167 Decarburization behavior in ultra-low carbon area. (Production of

ultra-low carbon steel by RH degasser--II). Keiji Yoshioka, et al. .¢.cvevee
168 Development of ultra low carbon steel. Masafumi Ikeda, et al. cecevevsroavee
169 Denitrogen at RH degasser. Masafumi Ikeda, €t Al. siceeecccrscsssceconnvccan
170 Decarburization of high chrome molten steel. Hajime Mori, et al. ...cvevevsns
171 Wear pattern in refractory for RH degasser at Sakai Works, Nippon

Steel Corp. Katsuhiko SakamotO, €t Al. .eeescccvcsssssscssccsoacansossascsses
172 Slag corrosion resistance of refractories for ladle refining.

Kazuhiko Taniguchi, @t @l. ceeececseevseescsaescscssossasnencassssacsscsnnnns
173 Quality improvement of horizontal continuous casting steel billet

by electromagnetic stirrer in the mould. (Development of horizontal

continuous casting--V). Yoshiharu Fukushima, et @l. .c.eeceeceeesveccsnnncases .
174 Cast of stainless steel by H.C.C. Jun Miyazaki, et al. ...... Cessenvesvsoses
175 Facial longitudinal cracks of round billet C.C. (Round billet

casting process--II). Chitoshi Matsumura, €t @l. ceeeeeeecceenoconncencasoons
176 Application of compact eddy-current type level meter to casting :

- operation .at billet C.C. . (Round billet casting process--III).
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Chitoshi Matsumura, et al. eeeveeeeccossososcsosnsossossccsnssscssssonsscanccnosans
177 Friction between mold and strand in round billet C.C.

(Round billet casting process--IV). Chitoshi Matsumura, et al. ........... .
178 Operation and the quality of its products, result of the slab-bloom

combination caster. (Technigues ' for twin bloom castings--I).

Hiromi Takahashi, €t @l. eceececcecccccsccsocsscosveossososrsssaseasssscssacssnasosccs
179 Quality improvement at the bottom part of continuously cast bloom.

Yasuo SuzUKi, et @l. .ceeesescessensccssssescossssnsssssosscsecssssscncssonncas
180 Continuous casting of class 80 kg+ £/mm2 high strength low alloy

steel. Jun-ichi Fukumi, et @l. cceeecsesccccccsccsesssnscsosnccstscccsssasosacsscse
181 Black spots in C.C. slabs of S-free cutting stainless steel.

Tadahito SudO, €t 8l. ceevesecssssoncesocssoscenssncsssscsossscnssssosncssessns
182 S-center segregation in C.C. slabs of S-free cutting stainless steel.

Tadahito Sudo, €t 8l. .eccececoccoccsncnsssssntcoscasssassescssssscoscnnns ceeaen
183 Plant outline of hot metal desiliconization and its operation.

Keiji Arima, €t @l. .seeeeecscccccscosscscscssssvsacsssosncacsseossonsacnsssssnoncss
184 Desiliconization of hot metal with sinter ore. (Development of

hot metal treatment at casting floor of BF--I).

Hiroshi Shibuta@, €t @l. ceesecoscsscescsosssccccacsnssssssassscsessssananssssss
185 Rapid measurement of silicon content in molten iron by silicate

electrolyte. Seiji Nishi, et @l. ceceeececcosscsoroscsssascssosnssssonocnncnas
186 Oxidation mechanism of silicon in hot metal. Akihide Hikosaka,

€t @le ceceesccccceconcsessscrsrsacosssses s et cvses s s o s et ot s st e oo oo oo s
187 Optimum flux for desiliconization at BF runner. (Development

of continuous hot metal pretreatment--V). Kenzo Yamada, et al. ceeeceeceocnes
188 Model study of continuous hot metal pretreatment at BF runner.

(Development of continuous hot metal pretreatment--VI).

Katsuhiro Iwasaki, et @l. c.ieeeeccsssccscssssccosossnosssosossnscnsnosnssscsnsns e
189 Influence of iron oxide feeding method on desiliconization reaction.

Toshiyuki Matsumoto, €t @l. ceececeocccaccsocssosrsosnsnsecnssossssanassnsnssone
190 Operation results of the casthouse desiliconization treatment.

(Development of continuous desiliconization process of molten

pig iron--II). Shunsuke Nagata, €t @l. ceeeceecscesesscssnnnassescscccarssns
191 Behavior of Si in molten pig iron in the casthouse desiliconization

treatment. (Development of continuous desiliconization process

of molten pig iron--III). Shunsuke Nagata, et @al. seeeecevscecccccennnnncnes
192 Removal of silicon from hot metal by oxygen injection.

Kazuo OhnuKi, @t @l. cceecscesccecccasosscsrssosnsvocscssossnssencncosscoscsossccss
193 Installation of microwave type level meter to measure the

hot metal level in a torpedo car and its' contribution to energy

saving. Yunosuke Maki, €t @l. .scceeccescccsesrsecssasscssosscsnsesscsccsnsonces
194 Improvement of castable refractories for injection lance lining.

{Development of refractories for hot metal pretreatment--I).

Akira Ohte, €t A@l. ceececseccescsccsssensacescsscscsossosscccnsscccsnnancs ceaeae
195 Development of new type electro-magnetic stirrer.

Daijiro Mizukoshi, et al., ccccececccsccscesvesosoccnncessossesaassasocsoncssnsns
196 Application of mold EMS for slab caster. Taizo Sera, et al. ....c.cceveenncns
197 Effects of number of segregations and heating conditions on hydrogen

induced cracking. Katsuhiko Murakami, et @l. cceeecssccccecccrrssoscccccnves
198 Formation mechanism of equi-axed crystals by electromagnetic

stirring of steel. (Application of electromagnetic stirring to

continuous casting--VII). Hideaki Mizukami, et al. ceceeeeccincncroceancanes
199 Effect of electro-magnetic-brake on inclusion decrease.

Masanori Nira, @t @l. ceeescccrccccsccssasesesovsesosssssasssssrsososnncccsconssas
200. Flow field control of liquid steel in the mold of a continuous

slab caster by an electromagnetic brake, mold EMBR.

Ken-ichiro Suzuki, €t @l. scecocrcscccccsosssssscacscacssrssnsasnasscscscssccsons
201 Behavior of inclusions in tundish. (Development of inclusion removal

method in tundish--I). Keiji Nakajima, et @l. .cceeernccacveacssosnassccncnane
202 Reoxidation of ladle pouring stream and its influence on strand quality.

Toshiaki Suzuki, et @l. cecvesccesascccccccvssascsacsscnsensncassssosocsnssonse
203 Technique of decreasing non metallic inclusions high carbon steel for

fine wire. Kanji Yokoe, €t @l. cocevecacocercnssnssecocscossarsscsancarsnoans
204 Removal of alumina inclusions by ceramic filter. Hideaki

MizuKami, @t Gl. c.cceosecsscacscsnsosasssssassoccnsoascscnsannsssssssecnasvsss
205 Behavior of inclusion on continuously cast carbon steel for

cold heading and cold forging. Katsuichi Kimura, et al. ccceenverccccccnnnns
206 Estimation of inclusion on continuously cast carbon steel for

heading and cold forging. Iwao Nakazawa, et al. .eccccececccnrccccecrevecnns

OCTOBER 5, 1983

207 Quality improvement of slab surface by the uniform intensive cooling.
(Application of mist cooling to the intensive cooling--II).
Dshihiro Akai, €L Al., cceccesetesccntsesrrsssssseressesss st sesesOasRe
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208
209
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224
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228

229
230
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232
233

234

235
236

237

238

Application of dynamic control to mist cooling. (Improvement of

secondary cooling system in bloom C.C.--III). Takayuki Shimizu, et al. .....
Improvement of surface cracks of cast bloom by mist cooling.

(Improvement of secondary cooling system in bloom C.C.--IV).

Yoshinori Onoe, et al.

R R R N R O A I I A A I N I R S N IR I A AR A SN I )

Cooling proficiency of the mist nozzle. (A study on the

optimum mist cooling conditions for slab caster==I). c.eeecccessrscescnceanses
Development of mist spray nozzle for continuous casting machine.

(Development of mist cooling technique-~I). Toshio Teshima, et al. ....eo00..
Adoption of mist spray on continuous casting. (Development of

mist cooling technique--II). Tsuneo Kondd, €t al. ceeeececasas verevssenscsase
Improvement of slab surface quality by mist cooling method.

Hiroshi Nakatao, et @l. cceeeeeceoesoncsasseosscoasssssecsvsocssscasanncsssssss
Countermeasures for C.C. bloom surface cracks in conjunction with

hot tensile test.

Susumu Tsujita, €t 8l. ceveeeveecsrsessscssscssconsenenssns

Secondary cooling model control in continuous casting for CC-DR

process. Yuuji Chida, et al. ........ e ceaesssveressseansess
Prevention of transverse facial cracks by in-line surface-quenching

Takeshi Shibata, et @l. ccececreccesreccccanasssssnccsscnnns
Improvement of surface qualities of high carbon continuously

cast blooms. Syoichi Ohashi, et @l. tcieveceenssscasccccesssssssesossnsassss
Effect of coating on cold laps of continucusly cast billets.

of C.C. strand.

Hideyo Kodama,

et al.

L I I I R O I R I I N R L A R A R R N N N L)

Improvement of surface qualities on stainless steels cast in

continuous casting under the control of casting temperature.

(Development on the controlling method of casting temperature

in continuous casting--III). Yutaka Yoshii, et al. ceeevvcenccnsns cesevsanse
Effect of high cycle oscillation on slab surface quality of stainless

steel. (Development of continuous casting by high cycle oscillation

--I). Hiromu Oka,

[ T

Influence of fluctuated meniscus level on the formation of

oscillation marks on slab. (Development of high cycle oscillation

Hakaru Nakato, et al. ..ccieecernccaacssorcsssansacscssnsnsans
Development of the secondary cooling technology for CC-DR. (Development

of technology for producing no defect hot slab for direct rolling
process--I). Zenji Kajita, et 8l. ciciceseossoesensotsacsscasscacansenonsenes
Technology for estimating the CC slab's crater end using EMUST.

(Development of technology for producing no defect hot slab for

direct rolling process--II). Toru Yoshida, et @l. ....veeeeeroncnacncacns . e
Hot ductility and deformation resistance in high speed tensile test of
continuous casting slabs. Chihiro Nagasaki, et al. ¢.cceveersvesvoscrsvsnsanns
Investigation of slab bulging during continuous casting by

casting--II).

simulation of a plasticine model. J.Y. Lamant, et @l. cceeeeesnccceancocnnns
Measurement of bulging. (Studies on bulging of continuously cast
slabs--I). Shigeyuki Maeno, et @l. .ieeeeteoceosocsossocsnnncnssns ceevessennn

Analysis of the behavior of bulging. (Studies on bulging of

continuously cast slabs--II). Shigeyuki Maeno, et al. c..ieeeeecccrssasancnns
Separation of signals for the resonant frequency and noise with

chemical reaction on instantaneous viscosity measurements by the
oscillating-plate viscometer. Masayuki Kawamoto, et al. .cceeevcecnossocnces
A model experiment on pn curves in viscosity measurement of melts

by the oscillating-plate viscometer. Masayuki Kawamoto, et al. ..ceervescescse
Changes of viscosity of molten fluxes in the reaction between

Na,CO03-Li,CO3 fluxes and Sn-P alloys. Takamichi Iida, et al. ..........c...0.
Acgiv ty of Naj0 in slag and oxygen pressure at slag-metal interface

during dephosphorization of C-saturated iron by soda ash.

Tsuyoshi Kawashima, et al. ceeuiseeetesosssoscscnscssssasssossescsscsosossonnsas
Thermodynamics of FetO-Nazo, Fe 0-8i0,-Nay0, and FetO-PZOS-SiOZ—NaZO

slags. Hidetaka Takezoe, et Al. teveecersnsessrssscsessscassnosoncsassassasascs
Measurement of Naj0 activity, distribution of manganese and

vanadium, and solubility of nitrogen for the soda slag system.

Fumitaka Tsukihashi, et al. .eeesvceccan cececsss bttt tsesscrsesanesessssoaneone
Injection technics into torpedo car. (Development of hot metal

pretreatment process--1IV). Hiroyuki Ikemiya, et @l. c.veceecccrencoscnsacnase
Some phenomena during dephosphorization by soda ash in torpedo

car. (Development of hot metal pretreatment process=--V).

Shoji Anezaki,

et al.

----- R I I B I N S O O I R N A I R I I S A PSP P AP

Fume formation during hot metal dephosphorization with soda ash.

(Development of hot metal pretreatment process—-VI).

Akira Takahashi, et @l. ...iecererieescnenssonscusescasosscanecsssosssanssanss
State of lime on desulphurization of high sulphur hot metal by use

Mitsuru Ueda, €t Al. +.ecvvecvtocserssscsoossessscronsancanaseoss
Development of pretreatments of hot metal in torpedo car.

(Development of pretreatments of hot metal with lime base flux--III).

of solid lime.

Motoki Yoshida,

et al.

LR R R I I R I R I I I I R R R R A I I N N N A I A A R I I I Y
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239 Effect of BaO on the activities of FeO in CaO-based fluxes used for
external dephosphorization of hot metal. Noriaki Yamada, et al. ............ 5951
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