The 113th ISIJ Meeting Programme "

SYMPOSTA

APRIL 2, 1987 13:00 - 17:30 Chairman: Masayasu SUGATA

Theme I. New Informations about the Lower Part of Blast Furnace

-1 Behavior of solid particle in blast furnace. Kouji Takatani, et al. c.eeveeven.
2 Formation of raceway and furnace core and its influence on solid-liquid
flow in blast furnace. Kenji Tamura, et @l. c..esescceeeasansne ceenna ceesseen e
3 Behavior of coke in lower part of blast furnace based on analysis of
samples from tuyere level. Tsunao Kamijoh, et al. ...... Ceeeeesrsasraeneoan cene
4 Reaction and flow characteristics of slag, metal and gas in the raceway
and dead man of the blast furnace. Seiji Taguchi, et al. ..... cererecaerresenn
5 Investigation of slag, metal and coke behaviour at the lower part of
blast furnace. Masaaki Sakurai, et al. ...... ceeeessessenenn sesssvons tesscsean.

APRIL 1, 1987 13:00 - 17:30 - Chairman: Minoru SASABE

Vice~-Chairman: Tsutomu NOZAKI

Theme II. Advanced Technologies of Refining in Converter.

6
7
8
9
10
11
12
13

14

Improvement and future technology of refractories for converter.

Akiyoshi Yamaguchi. .v.eeeevinienccacennns ceeieesssseasntts it et Creessenas .
Development of BOF operation by using pre- treated hot metal.

Matsuhide Aoki, et 8l. ..iveerreeresnncesrsctssnerssavennan ceeeeiaessanaecenannnn
Refining characteristics of less slag operation in converter.

Osamu Yamase, et @l. tieceeevereccsccnsccnassnnnns vesesec s s senceosesarrannonn
Thermodynamic consideration of smelting reductlon of chromlte ores in
top—and-bottom converter. Yin-Xiong Zhu, et a@l. cieeiteeeivenecnnotesocsonccns
Scrap remelting and smelting reduction of chromium ore in 5 t test converter
with a pulverized coal combustion lance. Yasuo Kishimoto, et al. ..ceceecenees
Development of converter technology utilizaing cabon materials for thermal
source. ' Takeyukil Hirata, €t a@l. ... eeierierieecsoencenessvesesnssssossonsnannss
Reaction mechanisms of CO oxidation and possible technologies to control

CO concentration. Kazutomo Otake. .....c..e. B T R Ceesessesns
Development of coal injection and post combustion techniques in converter.
RyOji Tsujino, @t @l. teteeeeeeeosssoecaacsosssncsassoscsosessossscsssssososscsosses
New development of top and bottom blown converter with strong stirring.
Haruhiko Ishizuka, et al. ...... Ceeesseese et et eseeessess st esteasses st anes s ceee

APRIL 1, 1987 13:00 - 17:15 Chairman: Tomiharu MATSUSHITA

Theme III. Hot Rolling Techniques of Clad Steel and Their Quality

15
16
17
18
19

20

Deformation characteristics of clad steel plates in hot rolling process.
Sadakazu Masuda, et al. ...... T T L T T T T .
BAnalysis of plate rolling of clad steel by rigid plastic FEM and effects

of lubrication on curvature control during rolling. Shuichi Hamauzu, et al. ...
Manufacturing techniques for clad steel plates by sandwich type roll

bonding process. Mitsuaki Shibata, et al. .........00uen tecesssacresensonr e
Levelling of two-layered clad steel plates after rolling.

Michio Yamashita@, €t @l. teeeceeessecesscecosssassescsenassssscsssonssnsossonscsnse
Manufacturing technology and material properties of hot roll bonded

clad steel. Takashi Fukuda, et al. ...ceoccen. steecessscnnasssns crsessene seens
Production and some properties of clad steels by enshrounding-rolling

method. Taketo Okumura, et al. .ceceecceooans B

Al

Al3
aAl7

A2l
A23
A27
A3l
A35
A39
A43
A47

A51

A55
A59
A63
aA67

A71

* Tetsu-to-Hagané, 73(1987), No. 4 contains Nos. 1 to 388 preprints for Paper Presen-
tations in Japanese and Tetsu-to-Hagané, No. 5 does Nos. 389 to 733 preprints for
them in Japanese.

The preprints of Symposia were published in Tetsu-to-Hagané, 73(1987), No. 2, Al
Al82, in Japanese.

part of those preprints for Paper Presentations are to be published in Transactions
1s1J, 27(1987), No. 2 to 12, in English.
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21 Manufacturing techniques for clad.steel plate by hot rolling process of

composited slab. Shuichi Hara, et al. ..eeiuiiinereerenerieieieennnnncoasncanas A79
22 Manufacturing technique and gquality of rolled t1tan1um clad steel.
Seishiro YOshiwara, €t @l. cieeereeeseencseesnsseasossoosonssaassscsacnnssossonsosas A83

23 Role of intermediate nickel layer in stainless and non-ferrous metal clad
steels. Seishi Tsuyama et al.
APRIL 2, 1987 13:00 - 17:00 Chairman: Taishi MOROISHI

Theme IV. Characteristic Features of Duplex Phase Stainless Steels
24 Effect of phase ratio and composition on the properties of duplex stalnless

steels. Yoshito: Fujiwara, et al. ceeinececceccoes cececesessstescecsssessecsssass A9L
25 Effects of precipitates on corrosion resistance of duplex stalnless steel.

Shuji Hashizume, et al. ...ieiieirrersnecrneacocncsnnascsas Ceerereeessaens eeess A95
26 Some features of duplex stainless steels for line pipe material.

Katsuomi Tamaki, €t Al. .eeeeeeececrceneeccsorssnssssssssnsssonnssas cheemseansn A99
27 Production of duplex stainless steel ERW pipe and its properties.

Masao Onoyama, et al. ...c.evnecoss s e v ieeesesecssesaeseeseneseanseaaevcassssss ALO3

28 S phase precipitation behavior during high-temperature low-cycle fatigue
deformation duplex stainless steel. Imao Tamura, et al. ......ccieneeeeeses.. ALO7
29 Microstructural change and hot ductility of &/ duplex stainless steels. :

Yasuhiro Maehara, et al. ..ecverteesosncesoensccscncssossaccccncansns evecsessse Alll
30 Compressive deformation characteristics of duplex stainless steel.
Kazunari Shinagawa, et @l. .ceeeveceecesccacssssssccccnccccscssas eeesosssesssses ALLS

APRIL 1, 1987 13:00 - 17:30 Chairman: Hidejiro ASANO
. Vice-Chairman: Tsuneo INUI

Theme V. Materials for Can Stock

31 Fundamentals of modern can making technology. M. Sodeik, et al. ......00..... All9
32 Corrosion of tinplate cans and evaluation methods of them.

Kazuhisa Masuda, et al. c.iceceeaosovsocssncnas ceeesssssscscaenncossass s Al120
33 Effects of electrochemical properties of ‘steels on pitting corrosion of

tinplate. Hiroshi Takano, et al. .ueieiiieeeceeseeosssancanennssnss sedesesesss Al23
34 Effects of steel component on properties of tinplate.

Yashichi Oyagi, et @l. ceeeeeecececescnsnnsese s eeecvetrsrecasraccsrenreaneennn Al27
35 Underfilm corrosion of dewy spread lightly tin coated steel for welded can.

Shunzo Miyazaki, et @l. t.eeeeesecosrsoscnssssssssnsssessssssssccsosns sessseeass AL31
36 Effect of surface treated steel sheets on surface characteristics of welded

sideseam. Katsuhiko Nakase, et al: ...c..c. crsesvss et esrasssasssesesseoensas Al35

37 Characteristics of electrolytic tinplate treated with chromic acid
electrolyte. Osamu Yoshioka, €t @l. .teceeecscsesassscsevsecsscacosenssscssesses AL39
38 Effect of surface morphology and another metal plating on weldability of
electrolytic coated steel for welded cans. Hisatada Nakakoji, et al. ........ Al43

APRIL 2, 1987 13:00 - 17:30 Chairman: Hideo IWATA
Vice-Chairman: Yasuharu MATSUMURA

Theme VI. Trace Analysis of Metals*

39 Chemical analysis of trace level of carbon, nitorgen, oxygen, phosphorus

and sulfur in clean steels. Hideo Seno, et a@l. ..cieeeeercccarososacncsccss .. Al47
40 Determination of trace amount of carbon in iron and steel by tube furnace

combustion-conductometric method and high frequency induction furnace-

infrared absorptiometric method. Yasuo Inokuma, et al. .........ccceeveunns ... Al51
41 Spectrophotometric determination of boron and silicon with high sensitivity

after distillation separation. Kunio Takada, et al. c.eveeerineannns esesssesss ALS5
42 Determination of trace elements in metals by graphite furnace atomic

absorption spectrometry. Takeshi Kobayashi, et @l. ceceievrecnncececnanns .... Al59
43 Determination of trace elements in steel and high-purity silicon by induc-

tively coupled plasma atomic emission spectroscopy using micro injection

technique. Teruo Okanc, et al. ..eeeeeescaaans cesceceeceresanen weeessesoeeassasss ALE3
44 Application of inductively coupled plasma-mass spectrometry for the

determination of trace elements in metals. Tsuneo Kawamura. ....c.eeeeesess0.. AL67
45 Application of glow discharge mass spectrometry to trace analysis of metal

samples. Koichi Chiba, et al. ....iiieeeneecens ceeteccsssecneasesane ceesssans Al71
46 Synchrotron radiation X-ray analysis. Yoh-ichi Gohshi. ............. st eseean Al75
47 Trace element analysis using MeV range ion beam techniques. Susumu Amemiya. .. Al79

* Preprints for this symposium written in English were published in Transactions 1S1J,
27(1987), No. 2, p.p. B33-B4l.
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10
11
12
13
14

15

16

17
18
19
20
21
22
23
24
25
26
27
28
29
30

31
32

33

34

35

Two dimensional analysis on the formation process of burden distribution

at blast furnace top. Takanobu Inada, €t al. .ieevieerecrennseccsocsnosionnns
Charging method of fine particles into blast furnace. Koichi Rurita et al. .
Basic study on the burden distribution charactaristics of mix charge.
(Experiment on burden distribution by 1/10 scale model--1).

Masaaki Sakurai, et @l. .ueiuieieeserececeeessoscescossossssasossossncsoscnsnas
Mathematical treatment of the change of particle size distribution during
changing into blast furnace. Shinroku Matsuzaki, et al. ..eeieeennsescnnnnnas
The operation using classified sinter with size by flat burden profile

at Tobata No. 1 BF of Nippon Steel Corp. Kohji Saito, et al. «..ciiieececcnnn
Development of hopper feed control for adjustment Ca0/SiO, in burden of
blast furnace. Masamichi Mizuno, et al. ...iciiiiiireeieieneeecennenossosanans
Inprovement of the revolving_chute for Kokura No. 2 BF of Sumitomo Metal
Industries, Ltd. Moritaka Onishi, et @l. ..eeeeeeeenneennenececasennccennas
Development of a probe for measuring radial distribution of burden thickness
at blast furnace top. Shigemi Murakawa, et @l. «c.ciceeeeeecnerocsarascencsons
Effect of erosion at furnace wall on burden descent in blast furnace.
Mitsutoshi ISoObe, et @l: titieriveetoseeeesasoenascsnsnococsacnoasassasnsonsans
Observation of blast furnace condition using the vertical probe.

AsSao Hatanaka, €L @l. ciuieeeiscencocooasesaseenonssussassseesonsscsansoonsnsas
Analysis of blast furnace conditions using observation results from

the belly prove. Kouzou Yamamura, €t al. ..c.ceeceeccccsccccccnsccossoasssssoessas

Development oOf sonde for in-furnace observation at lower shaft.

Youichi Is0zaki, @t @l. ceeeeecenssessassasesssssosnsasssscssssssssnasnsessasss
Development of multi-functional sensor for measuring cohesive zone of

blast furnace. Akio Shimomura, et @l. .iceiiveireecerectneseececnscanocsennans
Prediction of coke degradation during gasification with CO5.

Hiroshi HaragucChi, et @l. ..eeieeeeteereeercsoosoacsnsccnosnncsnsasssssssnsanns
Effect of. coke strength and blast velocity on coke degradation under cold
raceway condition. (Optimization of coke quality--I).
Morimasa Ichida, et @l. teveeetectnsorosoosesassaesosssonsassssocsesosscncsscsssss
Effect of coke strength and blast velocity on coke degradation under

hot raceway condition.. (Optimization of coke quality--II).
Morimasa Ichida, et @l. teeeecieessooeeeossorcsnsssnsocsssosscnssssssssossnsssss
Coke degradation behavior in a hot experimental raceway model.

(Optimization of coke quality--III). Hiroshi Haraguchi, et al. .....c0eeeenuns
Effect of deadman coke on the furnace condition in Kobe No. 3 blast furnace
of Kobe Steel, Ltd. Junpel Kiguchi, €t @l. .eeeeseseeeseirsossocscensasssncse
Effect of dry quenched coke on blast furnace operation.

Hirobumi Nishimura, €t @l. cieeeeeceecsaioorsssssssasosssscasossonssassasscssasse
Examination of blast furnace operation using CDQ coke produced from low
grade coal blend. Shuji Yaya, et @l. ceieierieireerescscsnoccecnnoanocsannanse
Direct measurement of reduction equilibria of calcium ferrite with CO-CO,
gas mixtures by E.M.F. method using solid oxide electrolyte in the temper-
ature range 973 to 1 273 K. Won Sub Chung, et @al. .ceciiiieireernncnnncnanss
Reducibility of multicomponent calcium ferrite. Takayuki Maeda, et al. .....
Reduction rate of dicalcium ferrite. Takayuki Maeda, et al. .veeveecenacsons
Gaseous reduction of sinter bed under blast furnace conditions.

Tateo UsUi, €t @l tieeeeeuieneeerneoasesscasossssasassasssacosssossacencsnsnns
Effects of the addition of Ca0-MgO and Al;03-MgO on the reduction of

dense wustite with Hy. Nobukazu ShigematSu, et al. .....iiiieeeieienennnnn.
Effect of water contained in ores on the heat-pattern of the blast furnace.
Junsuke Haruna, €t @l. ..ceeeeceeecsecsosasessssossasosssacssssossnsosnocnsonsncascss
Development of adiabatic BIS(Blast furnace Inner-reaction Simulator).

Masaaki NaitO, €t @l. tieseeeeeeesssocnoseasnnsosnsssascsssssanosessasesnnsncos
Experimental study on the mechanism of the formation of low-temperature
thermal reserve zone. Masaaki Naitd, et @l. .eeeeereoreccesaccsosansennonns
Transfer mechanism of Si in metal by slag-metal reaction.
Masaaki NaAitB, €t 8l. «vieieseaascesoscascseansossssrsnsnssssssssssoensssonss
Thermo dynamic study of Si-C-O system by the free energy change diagram.
Takashi Miwa@, €t @l. ceeereeeeeessosessessoscssesensasansonsesoessancsnsosssens
Laboratory study of SiO gas behavior. Takashi Miwa, et al. +.cveeieecccennss
Separation of kish graphite from slag layer. Hideaki Suito, et al. ....cc.0n
The effect of MgO oxidation of Si in metal droplet by Mn containing.

Hiroshi Shibuta, et @l. t.iieietreeeoenesasssscsssnssssoscesossscsnssossasnacss
Fluidity.of slag dropping in the lower part of blast furnace.

Tomoyuki Nakagawa, et @l. ..ieieeeiiseresestesocscsossessccssscsassencncnsssnse
Analysis of stress field in shaft of blast furnace. Tsuyoshi Eguchi, et al.
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36

37
38
39
40
41
42
43
44
45
46
47
48
49
50

51

52
53

54
55

56

57
58

59

Numerical analysis and model experiment of liquid flow in the blast furnace
hearth. (Estimation of liquid flow by three dimensional analysis—--1I).

Yukio Tomita, et al. ..ccveieaenns teeeses e terteetesaacennns ceeeans ceesesasen S36
Two dimensional analysis of combustion for blast furnace coal injection.

Tomio Suzuki, et al. ....... cecesacnanns ceees oo chteereeccanenen teeesesacaeeen S37
Secondary reaction of primary tar in coke oven. Takeo Uno, et al. eoeeeeo. «see.. S38
Development of a recovery system of tar released from coke oven chamber.

Toshitaka Edakuni, et al. c.eececees B eeeessees S39
Reduction of binder consumption on briquetting with the introduction of

tar sludge. Teruaki Onishi, et al. ....cocveuenns ceeeacerensans ceeseccccansnas . S40
Relation between single coal properties and yield of carbonlzatlon

products. Tatsuo Fukuyama, €t al. .....ieieriereeerenrocennnenns ceesersececaaass S41
Relation between blended coal properties and yield of carbonization products.

Tatsuo Fukuyama, et al. ......... LT T -1 ¥

Development of sludge transportation system. Shigeru Tsunenari, et al.
Devélopmental experiment-of continuous coal block compressing process.
(Development of continuous coal block compressing process--I).

Shigeru Kuwashima, et al. ..c.vieenenneennnns ceeeen D R R R Y
Development of control method of compressive force in continuous coal

block compressing process. (Development of continuous coal .block

compressing process——II). Shigeru Kuwashima, et al. .veveeeeevooneoeennn ceeeen . S45
Reinforcement of ;insulation on coke oven door. Hidetou Katuki, et al. ......... S46
Application of coal pelletizing process to coke-making.

........ S43

Shigeki Tanaka, et al. ....... Cesesseceassananseosaneva e -1 ¥
Influence on coke apparent density that coal is carbonized under restriction
by heating walls. Katsuhiko Shiraishi, et @l. t.iceeceeieennsennnnn cesesesesee.. S48

Gas distribution and combustion calculation model of coke oven. (Development

of heat consumption reduction technique--I). Tsuguhiko Nakagawa, et al. ....... S49
Analysis of the gas flow in coke oven chamber with 1/7 scale model.

(Development of heat consumption reduction technique--II).

Gen-ichi Ishibashi, et al. ..... teceessrtesceseserssseererenane etsesseetsenesssnna ..S50
Effect of combustion gas temperature on heat consumption in coke oven.

(Development of heat consumption reduction technique--III).

Tsuguhiko Nakagawa, et al. .c.iciceceecnecaen et ertesecsetessavsnsnaen e cesecen eees. 551
Gas distribution in coke oven on coal carbonization process.

TAKEO UNO, €f @l. tureinnoesceacnsssoscsoanasssassosseocssenssssonsessssonnosesss .S52
Reduction of heat consumption in coke oven at Mizushima Works, Kawasaki

Steel Corporation. Kunitoshi Hashimoto, et al. ...evieeeevinneeenann ceecessesss S53

Compressed coal charging with model coke oven. Yuji Ishlharaguchl, et al. ..... S54
Carbon removal from coke oven chamber by high-speed air flow.

Yasutaka Shihara, et al. ....... Ceccecssersecassss e rscaseneene eececscassssessesss S55
Outlien of vibration leveller of Nagoya No. 3 coke oven of Nippon Steel

Corporation. (Development of vibration leveller--II). Xunihito Onouchi,
P - -1
Investigation on heat- and material-balance of coke dry quenching process.

Kouichirou OkazaKki, et @l. .teuueteescennarceesssoscacasonsesososaseasassessssssss S57
Automatic operating system for dry and wet coke quenching locomoctive.

Toshihiko Kashitani, et al. ...... R T T «e.. 5858
Distributed processing method using workstation for coke production planning

[ - N T P

system. Tatuo Nitanai, et @al. ..ceeicieerecsessosocncesasonnnns seenesetaananns .. S59
APRIL 2, 1987
60 Coal dilatation under rapid heatlng condition. Kiyoshi Miura, et al. ...v..... . S60
61 Homogenization of coke strength in the direction of oven with by heating

pattern--Improvement of drum indices--. Kazuhide Ishida, et al. ...oveveeneennn S61
62 Effect of pyrolitic carbon on coke properties. Masashi Ogawa, et al. ceveveee.. S62
63 Development of the preventive technique of segregation in ore bedding.

Shoji Nitta, et @l. tvieieeernneeeoncencanss tetscecetctecesessccearss e taseasns S63
64 Development of a pressing method for increasing the density of

upper sinter bed. Kazuma Nakashima, €t @l. t.ueeeeeeeceoeneocnonoeensneans eeee. S64

65

66

67

68

69

Use of a countercurrent mixer at the sinter plant test of pre-granulation

method. (Development of ‘iron and limestone pre-granulation method for

sintering process--VI). K020 Takata, €t @l. .ueeeeeeeeeueeosssoscsnnnnnneenssss S65
Fundamental analysis about stacked structure of raw mix in sintering strand

with DL type chute. Tadahiro Inazumi, et @l. teeeeeeeerenconncannnn cetsvecansan 566
Improvement of sintering method by control of ore blending ratlo in upper

and lower layer. (Application of double layer sintering system at Wakamatsu
Sintering Plant of Nippon Steel Corporatlon--III). Chikashi Susuki, et al. .... 867
Mineralogical properties of low SiO, iron ores containing goethite.

(Profitable use of low Si0, iron ores in sintering process--I).

Jun Okazaki, et @l. ..ttt ireneeennnnnncanns ceesssecasenn ceeeaseecanae ceeesen 568
Decrement of Si0O, content in sinter with decreasing size of limestone

particles. 1Ichiro Shigaki, et al. .iveveceeneenn
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70 Development of an iron ore sintering process with the addition of mini-
briquettes. Yoshifumi Matsunaga, et al. ...ccocevencnn Cessereceeetset e taanean .
71 Sintering technique with pellet feed. Shunsuke Arino, et al. ........... N

APRIL 3, 1987

72 Experimental method on refractory erosion at higher temperatures.

Hideo Yaoi, et al. ..ieieeeeveenacvesonnns ceescascreesenaanssasenan cesesessersans
73 Development of technique for injection of blast furnace bottom.

Mamoru Inoue, et al. ........ cebteseesscecescsactesreveseenenaee e cececccaan
74 Thermal stress fatigue of carbon block in blast furnace hearth.

Noriji Numata, et al. ....ccocecenn ceeeasenns Ceesesccecscssecsenennenn cee e eaen

75 Fiberisability and strength of slag based glass fibre. ' (Production and

property of slag based continuous glass fibre--I}. Eiichiro Konishi, et al. ...
76 Influence of ZrO, addition on the alkali degradation of slag based glass

fibre. (Production and property slag based continuous glass fibre--II).

Eiichiro Konishi, et al. ........ sresesesasaceasanes cecsssceseenns tececctereaas
77 Effect of MgO on physical properties of water granulated blast furnace

slag. Yoshiyuki Takaya, et al. ..cocceee.e. ceeeeesessaceeannes ce e ceteereas
78 Fundamental concept of oxygen blast furnace process. (Development of

oxygen blast furnace process--I). Yotaro Ohno, et al. c.csccencccasse cecesessnne
79 pulverized coal combustion and raceway formation with oxygen blast.

(Development of oxygen blast furnace process--II}. Yotaro Ohno, et al. .......
80 Test of oxygen blast furnace process with experimental blast furnace.

(Development of oxygen blast furnace process--III). Yotaro Ohno, et al. ......
81 In-situ analysis of carbon monoxide and carbon dioxide in high temperature

gas by infrared spectroscopy. Koichiro shibata, et al. ......cccnn. siecesrvas .
82 Effect of preheating of pulverized coal on combustion behavior.

Kenro Sato, et al. ceeeeceerasecnccnns cescesecennenenns .
83 High pulverized coal rate operation at Kakogawa No. 2 BF of Kobe Steel, Ltd.

Yoshiyuki Matsui, et al. ....... cesssecsessacennas ceseseennn ceteeeen cesene ceens
84 Operation of pulverized coal injection with petroleum coke at Nakayama No. 1

BF. Toshiya Kumada, et al. ....ceersssccscesscaccccncsnncncsns seeesssrecanesens
85 Heavy oil-pulverized coal injection in operation of Kure No. 2 blast furnace

of Nisshin Steel Co., Ltd. Tadashi Oishi, et al. ...ceccecceccencnss sesessesas
86 Development of a production process for coal-water-mixture.

Hiroyuki Mitsufuji, et al. ..cceeecececrenccncannn ceenscccoas cssesesasece s cee
87 Development of blast furnace diagnosis system based on knowlege engineering.

Tetsuhito Funabiki, et al. ...viececnn ceeeeen cieeesssesrssasessecescenennns ceetaes
88 Development of expert system for the blast furnace heat control.

(Blast furnace operation control by artificial intelligence system—--II).

Masaaki Sakurai, et al. .¢.ecceensse cesesssessacnses seeeeenn Cecesesanenn ceensen
89 Statistical analysis for decreased heat level. (Forecasting system for
blast furnace condition--I). Kouichi Matsuda, et al. .(c.cceceieeiecncenncecens

90 Application of forecasting system for decreased heat level to Kobe No. 3

BF of Kobe Steel, Ltd. ( Forecasting system for blast furnace condition--

II). Korehito Kadoguchi, et al. ciceevecenceccrseness vestrtecresseaasessaesans
91 Test of pulsated blast at the tuyeres of blast furnace by hot blast

control valve. Takashi Takebe, et al. ...cccce... secsssne R A Ceeses
92 Lowered stock level operation of blast furnaces at Fukuyama Works, Nippon

Kokan K.K. Makoto Gocho, et al. ........ seecesssnessassns .
93 Low [Si] operation at Mizushima Works of Kawasaki Steel Corporation.

Hirobumi Nishimura, et al. .cceeescreccceccncne cecssssessssrsescen ceesereesnas .
94 Development of high reliable and long life ordinary tuyere.

Shin-ichi Niinuma, et al. ....... cessesssasssse Ceesecenenenn Cheseeseseesereeaan
95 Development of abrasion resistance tuyere for blast furnace by using

ceramics. Haruo Kato, et al. .ccecese cessesetecnectrneeeeaas Ceeeeeseteesentoenn
96 Development of mud loading robot for blast furnace. Nobutake Ninaminosono,

et @l. ceecececcccoccacacnnas ceeoassense cececcennn T
97 Method for measuring sinter porosity by vacuum packing. Shunji Kasama,

et @l. tceececctrtertserressanrcnens ctesesscesressceanns ceeessesceose e csecesseses
98 Effect of sinter-cake structure on degradation. (Characterization of

sinter-cake--I). Shunji Kasame, et al. ......... tesscssssnsnanes .
99 Mathematical modelling of sinter breakage process. Masami Wajima, et al. .....
100 Investigation of desirable green ball size based on the drying and heat

condition phenomena in new agglomeration process. (Production of new

agglomerates—-III). Hidetoshi Noda, et al. ....c.oeveenneenenn Ceesesansscsene
101 Process evaluation between new agglomeration and sinter on the results

of pot tests. (Production of new agglomerates—-VI).

Hidetoshi Noda, et al. ....... trcesssssssecsennsene teeceeseseacsassstasseansan
102 Qualities of indurated iron ore briquette. Arata Yamaguchi, et al. ........nn
103 Reduction of binder consumption in the cold bonded pellet.
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