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The 114th ISLJ Meeting Programme*

SYMPOSTIA

= TRONMAKING-- -
OCTOBER 10, 1987 13:00 - 17:20 Chairman: Hiroshi SAITO

Theme I. Burden Behavior in. Blast Furhace

Reduction behavior of iron ore sinter. Yoichi Ono, et al. c.eveeeveeecscncsna
Evaluation of burden based on analysis of samples from blast furnace.

Takeshi Sugiyama; €t @l. cuueerieneteeseesosstaconsosssssoccncoseaneasonsocasese
Behavior of sinter degradation at the shaft part of blast furnace.

Hiroshi Kawata, @t @l. c.iceeenreevesecesossossosassossnosaccascannescnseasioses
Reduction degradation: of ‘sinter in.blast furnace. Hideaki Sohma, et al. .....
;Observation of burden .behaviors at furnace top and its application to

charging method of burden - involving small particles.

Shigemi Murakawa, et al. cceiiiieineieineesessesicosssocnssnasanns
6 Flow dynamics of granular materials:in blast furnace.

‘Tsutomu Tanaka, €t @l. c.eeeeeeiveeessonssenssnesiosonsocessncaceocaneoscscnasesns

== STEELMAKING --

OCTOBER 9, 1987 13:30 - 17:30 Chairman: Atsushi KIKUCHI
Vice-Chairman: Yoshiyasu SHIROTA

Theme II. Tundish Metallurgy

7 Role of tundish in continuous castlng. Tsuyoshi Saeki, et al. ...civveennenns
8 Role of rate theory in tundish metallurgy. Shoji Taniguchi, et al. c.icveeven.
9 Improvements of cleanness of molten steel in tundish.

Chitoshi Matsumura, et @l. t.ieeeeeeeessosssescscassososssnssssoseocntansacnns
10 Control technics for temperature, cleanliness and chemical components of

the molten steel in tundish.  Hitoshi Ohsugi, et al. «..cee.o... ceeetesecscann
11 Promotion of. inclusion float-out by gas blowing. Keiji Nakajima, et al. .....
12 Flow simulation=-II. :(Mechanism of ‘Inclusion Float-out).

Ikuo Sawada, et 8l. ceeeeiieseeeesesocssansssassssassssocssacossossncosasscssas
13 Future aspects on tundish metallurgy. ToOsShiO ONOYE. seceveseseeccccccacasns e

-- SHAPING & FABRICATION - INSTRUMENTATION & CONTROL =-
OCTOBER 9, 1987 ' 13:00 - 17:00 Chairman: Takeshi TSURUTA

Theme III. Application of Maintenance Technology‘to Rolling Process.

14 Machine diagnosis technology for rolling process (Kawasaki Steel Corp.)
Satoshi Kasai, et @l. t.uiiuiieenieinnacneanencenosenssceossaonscanascannnsaons
15 Condition-monitoring system in bar mill. Kazuaki Fujioka, et al. ....cceceenn

16 Machine diagnostic techniques in rolling process (Nippon Steel Corp.). e..ce...
17 Remote monitoring system for maintenace. Masanori Kayama. ....ccecccee.. ceesn
18 Application of process.diagnosis technique to down coiler.
Matsuo YOShimOto, €t @l. tiiveveioeseeesccnsosasscoesoosnsocsoscsssnnsenscns ceseene
19 Application of the machine diagnosis technology. to the hydraullc roll gap
control system. Masahiko Hamaguchi, et al. cceececccccssacss ceesscessssssense

20 Condition diagnosis technology on lubrication by ferrography.
Motofumi Kurahashi, et @l. ...iciiiiiiniieiieeneeeecesacecccnnonscsancncnccaanss
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* Tetsu-to-Hagané, 73(1987), No. 12 contains S737 to S1139 preprints in Japanese for
Paper Presentations and Tetsu-to-Hagané, 73(1987), No. 13 does S1141 to S1539 pre-

prints for them
The preprlnts for Symposia were publlshed in Tetsu-to-Hagané, 73(1987), No. 10,
to A298, in Japanese.
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Part of those preprints for Paper Presentations are to be published in Transactions

ISIJ, 28(1988), Nos. 1 to 6, in English.



21 Maintenance activity and quality assurance by maintenance control system.

Tsuneya Hasegawa, et al. ..... R R R T T I . cesenson

A A Y .

22 Development of maintenance control system in addition to the newest OA
functions. Yukiyasu Tsubota, et @l. (eeceeececsersosccecnsassrsncccrscssaccaccaces A267

OCTOBER 10. 1987

-~ PRODUCTS AND PROPERTIES -~

Theme IV. Grain Boundary Segregation and Properties in Steel

13:00 - 17:00 Chairman: Teiichi ENAMI

23 Interfacial and grain boundary segregation in tempered martensitic low
alloy steels. Kohei Tatsumi, et al. c.ceeevescccannns .

24
25
26

27
28
29

Effect of phosphorus on the toughness of carburized steels.

Kunio Namiki, et @l. ceeeierereeeencscesoassescsnsassasnsessascsasosnsssscscsonsas
Influences of P-C interactions on the grain boundary segregation of P in

high purity irons. Hirosuke Inagaki. ....... s eseessessessasesseseresssersans
Grain boundary segregation of phosphorus and sulfur in iron, especially

intergranular fracture and effects of alloying elements.

Hiroshi Kimura, et @l. teeeececcesoccososssscsssnscsscsossassscsssssssssssssscsassscssas
Effect of impurity segregation on IGC and IGSCC in stainless steels.
Seizaburo Abe, et al. cceecee ceeesesecenasessseesresesasesss et sessssssssnsenses

Effects of deformed vy structure and B segregated in grain boundary on

hardenability of direct-quenched plate. Tomoya Koseki, et al.

Relationship between the hardenability of direct quenching process and
segregation behavior of B to austenite grain boundaries after hot
rolling. Yoshihiko Kamada, et @l. .eeieeieceeeencececesocscsscscsccsssnssocnes

PAPER PRESENTATIONS

== IRONMAKING --

OCTOBER 9. 1987

1 Application of Wicke-Kallenbach Method to measurement of effective diffusi-
vity in stepwise reduction of agglomerates. Yoshihito Shigeno, et al. .......
Change of effective diffusivity for agglomerates in. the course of stepwise

2
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10
11
12
13
14
15

16

reduction by Wicke-Kallenbach Method. Takayuki Sakakibara, et

al. ceieinccens

Effects of gaseous sulphur and alkali on abnormals swelling of hematite
pelletsduring reduction. Shoji Hayashi, €t 8l. v.eeeeeereseennococnncecensnss
Fundamental study on chloridization of rare metals in complex iron ore or

its slags. KOJi Kamiya, @t @l. cueeeeeoneeeenoeoonoeasencessnnncoccncesonssss
Transport rate of phosphorus gas into solid iron.

Yoshinari Kiyosawa, et al. ....... L T
Effect of additive flux on reducibility of Cr-ore pellet containing coke
breeze. YUZO Abe, €f @l. tttitieeeeeeeeenoesonesososacosnsossoscsssecncssecense
Gasification of coke with Hp-H20 mixtures. Yoshiaki Kashiwaya, et al. .......
Surface Segregation of Ca0 on wustite solid solution.

Yoshiaki IQUChi, @t @l. teeueoveeoeoeoseaneneoanonosenonaacscosocssonsensens e
Direct measurement of reduction equilibria of calcium ferrite with CO-CO4y

gas mixtures by E.M.F. Method using solid oxide electrolyte in

the

temperature range 1273 t6 1373 K. Won Sub Chung, et al. ...veeeeeeccnccanene
Statistical evaluation of rate parameters for gaseous reduction of
single sinter and influence of particle size. Mitsushi Ohmasa, et al. .......
Heat and mass transfer in the reduction of a single wustite pellet with

H,-CO gas mixture., Koichiro Higashi, et al. .euieiuivineninnnnenennneennannnnes
Measurement of void fraction in moving bed. (Study on permeability of

blast furnace lumply zone--I). Morimasa Ichida, €t @l. «.ueeeeecoocecaneneens

Estimation of void fraction in moving bed. (Study on permeability of

blast furnace lumply zone--II). Morimasa Ichida, €t @l. ...eeeececoccoonnoeees

Solid flow in one-dimensional two phase counter-current flow.

Mohammad Arif Khan, @t @l. teeeeeiteeerooeeeeeneoososseosnoesosssssssonennness

Improvements of charging for Kokura No. 2 BF of Sumitomo Metal Industries,
Ltd. Akinobu Ogawa, et @l. .eeeeveeccccecencneanasnansos et esessaccssacsnns e
Mix charge of coke and ore on bell-less top. (Experiment on burden

distribution by 1/10 scale model--II). Masaaki Sakurai, et al.
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17
18

19
20
21
22
23
24
25

26
27

28"

29
30

31

32

.33

34

Development of control system for opening velocity of large bell at

Mizushima No. 3 BF of Kawasaki Steel Corp.

Hirobumi Nishimura,

Model experiment on ‘renewal of deadman coke in blast furnace.
(Operation: control of blast furnace by center charged coke--I).

Masakata Shimizu,

et al.

et al. ....

Piling behavior of center charged coke in the throat of blast furnace.
(Operation control 'of blast furnace by center charged coke--II).

Yoshio Kimura,

et al,

Test operation of center coke charging at Kakogawa No. 2 BF of Kobe Steel,
Ltd. . (Operation control of blast furnace by center charged coke--III).

Fumio Noma, et

al. ....

conditions of blast furnace raceway.

coal injection technology for blast furnace--I).

(Development of optlmum pulverized

Kenji Tamura,

Influence of pulverized coal injection method on formation of blast

furnace raceway.

technology for blast furnace--1II)..
RIST diagram representatlon for 1njectlons of blast furnace.

Takashi Miwa,

et al.

Kenji TAMURA,

..-'---o--'o--o--.uo.-ooooo.-.ooo.-o...o.-o...-

(Development of optimum pulverized coal injection

et al. ....

ee oo
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P R O S AP

Influence of pulverized coal injection method on conbustibility under

ce s

et 8l: L.t ireccecccsccacnne

e s e e s e e

Multiple-fuel combustion of pulverlzed coal and gas fuel in a blast furnace.
Tomio Suzuki, et al.
Countermeasure. for chemical comp051tlon fluctuatlon of sinter bed material.

Hiroyasu Takahashi,” et al:

Systematization of raw—materlal handing process at Hirohata Works, Nippon
Steel Corp.. Shigeki Kawakami, ‘et al.
Madern .operation in iron making ore yard process at Mizushima Works,

Kawasaki Steel

Corp.:

oo...-a-nn..-.--.-..-o-o.oo-----..o--..o-oo.-...o...c--..o
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Shin-ichiro Yamana, et a@l. c(ecivecececccescsncecscnscs

Treatment of dust generateéd at Sintering Plant of Kobe Works, Kobe Steel,
Ltd. Yusuke Shiomi,
Micro pellet operation:at Fukuyama No. 4 Sinterlng Plant of Nippon Kokan
K.K. - (Development of producing process for micro pellet--III).
Akira Takaki, et al.

permeability of the beds.
Noboru Sakamoto,
Relation between chemical composition of adhering fines in pseudo-particles

et al.

et al.

obl.-hco.oocqoc-.o.o.o-co ..... L I I I I R A A ]
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Comparison Of processes between new agglomeration and sinter based on
(Production of new agglomerates--V).
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composed of -high-grade iron ores containing goethite and their microstruc-
ture after sintering.

process—--1II).

(Profitable use of high-grade iron ores in sintering
Jun Okazaki, €t 8l. cuiveeevecanssccisoosaoesacsnonsssnncas

Sintering and pelletizing the ore with Al;0, segregation.

Tetsuya Yamamoto,

et al.

@0 e 006000 i0ceses s e 000G 0N GeLso
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Application of iron and 1limestone pre-granulation method in Kashima No. 2
Sintering Plant of Sumitomo Metal Industries, Ltd.
~-limestone pre-granulation method for 51nter1nq process-—-VII).

Kozo Takata, et al.

D R R N T R I I e R I N I A A I IR I SRR A A A A Y es e e e

(Development of iron and

Pot test of vertically separated raw mixes with high and low basicity in
condition of layer by layer charging.

OCTOBER 10, 1987

35
36

37

' Tetsuya Nagasaka,

38
39

40
41
42
43
44

45

46

‘Rate of reduction of T102 in CaO- A1203 slag by carbon saturated iron.
Haiping Sun, et al.

A I I Y

Takuma Kodama, et al. ceeeececcccccccnscse

Rate of oxidation of titanium in liquid iron-carbon alloy by blast furnace
type slags. Nobuaki Kawai, et al. (ieeceecececeoenscarececosossssssssscscsosnse
Effect of additives on the rate of reduction of liguid iron oxide with CO.

et al.

Drying of a single cement-bonded pellet. Tomohiro
Effect of the surfactant on the strength and water content of the cement-

bonded iron ore pellet.
Hae Soo Lee, et al.
Special cement for underwater concrete.

"BF slag--II).
Effect of gypsum addition on slag cement.

BF slag--III).

Pilot plant test on high PCI operation with highly O, enriched blast.

Masao Ishii,

Masakazu Hara, et al.

Shigeru Araki, et al.

P R R I I I R R N N I I A A A SR A B Y B
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Akiyama, et al. ..ecceececnn

€t 8l. tiieerrtrecesersensctssessntirennsn

Reduction behavior of chromium ore pellets mixed with coke.

Masakazu Hara, et al. ..

(Use of highly

® 660 8000000009000 0000000000es000ssese0s e e e s e s e e s s 00000

Improvement of cement strength by use of very fine slag.
size reduced BF slag--1I).

seec s enacse e s oeeesee st es s e

(Use of highly size reduced
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"(Use of highly size reduced

LR A O I I I I O I I S A A R

Influence of grinding additives for water granulated BF slag on grinda-
bility and mortar strength. Yoshiyuk

i Takaya, et al. ....cceeccences

(Investigation of high PCI operation with highly O, enriched blast--I).

Yasuo Kamei, et al.
Combustion of pulverized coal with highly O, enriched hot blast.

R R R R R I I I R I I I R I I N A e e o s

e s e e e

(Investigation of high PCI operation with highly O, enriched blast--II).

‘By Yasuo Kamei,

et al.
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47
48
49
50
51
52
53

54

55
56

57
58
59
60

61
62

63

64
65
66
67
68
69
70
71

72
73

74
75
76

Change of furnace inside condition under 120 kg/t PCI operation of

No. 1 BF of Nakayama Steel Works, Ltd. Toshiya Kumada et al. .....c00c0cevese.. S783
Operation with high pulverized coal rate at Tobata No. 4 BF of Nippon

Steel Corp. Kohji Saitoh, et 8l. ..eeirieeercncsooscssasoscsecscssassssosssnacess 5784

Iron ore injection experiment at No. 5 BF of Chiba Works, Kawasaki Steel

Corp. Nobuhiro Takashima, et al. teeeeeecessnccassvsasnns ceesensesssescssesssss 5785
Decrease in silicon content of pig iron by use of powder injection from

the blast furnace tuyere. Kanji Takeda, €t @l. teceeeseerssersccscssccososccncese 5786
Blast furnace operation with low-SiO; and high—-RDI sinter.

Koichi Shinohara, et a@l. ..ceeeterneennrecesenssssncssccsssonscasecsssscssnnsssans 5787
No. 5 BF operation with all imported sintered ore at Chiba Works, Kasawaski

Steel Corp. Hideyuki Momokawa, €t @l. .cceeeecosocosionssacsosssssssoancsassses 5788
Construction and operating condition of blast furnace gas dry type

dedusting equipment for Chiba No. 6 BF of Kawasaki Steel Corp.

Hideyuki Kamano, €t @l. ceueeeeecencoessesssnasssesassasssnssssscssssssncansass S789
Blast furnace operation using small size coke mixed with ore at Kakogawa

No. 3 BF of Kobe Steel, Ltd. Tetsuhito Funabiki, et al. .vceeececvsscacsesceass S790
Properties of semi-coke during calcination. Kunihiko Nishioka, et al. ........ S791
Influence of coal rank and fluidity on the tensile strength of coke.

Yoshio Muroki, et al. ceeveeeeeecceanns ceeens e teetesesersstssesicnsensonan ceees. S792
Effect of Sampling size on the testing value of coke quality.

TOshio Abe, et @l. ittt ieeeenceeneeonssscssossasscsnssesssssessessssscsosssnsscseces S793
Development of 2 000°C hot drum tester. (Research on thermal degradations

of coke--I). Shozo Itagaki, et al. ..ecce.. et essesscbecaseeressssessscsscsasecsesSl94
Thermal shock resistance and hot drum strength of coke. (Research on
thermal degradations of coke--II). Shozo Itagaki, et al. .ccveeeeo.n cececeasass S795

Effect of moisture on compressibility of coal. Yoshiaki Nakashima, et al. ..... S796
Effects of preheated fine coal compression. Isao Sugiyama, et al. .cieecceseses S797
Manufacuring test of formed coke with pilot plant (200 t/day).

(Mew development of formed coke process by two stage heating--XIV).

Koichi Tkeda, et @l. .uiieceereeveenvonsveessacssinassossssssssossasssssncassnasces 5798
Shaft top gas heat recovery process in pilot plant of formed coke process.

(New development of formed coke process by two stage heating--XV).

Koichi Tkeda, €t @l. ciceereesocecocssosasorsossossossossssessasssscscssscssiacsses S799
Preventation against landslide of stacked coal. Tsutomu Tahara, et al. ....... S800
Improvement of coal pulverization system. Tatsuya Watanabe, et al. «ceceee.... S801
Operation management system in coke making process at Mizushima Works,

Kawasaki Steel Corp. Kunitoshi Hashimoto, et al. tcivieeeieeceocecccnocenneaeaess S802
Analysis of the relative humidity change in fuel gas header pipe for

underjet type coke oven. (Relative humidity control of fuel gas for

heating coke oven—-I). Takashi Sato, @t @l. .tuieeeeceoecesscsavcnosononnnonsns . S803
Improvement of excess-air-ratio in coke oven. Yasuhiro Kawaguchi, et al. ..... S804
Effect of combustion conditions on heat flux distribution in vertical

direction of coke oven. Tsuguhiko Nakagawa, et al. (ceceseen ceesseressssceansss S805
Development of measurement system for coke chamber profile.

Toshihiko Sakai, €t @l. tieieeeeineeceeenceoaonsesssenscsssssnsssnsscncnsasnecases SB806
Crack observation and crack width measurement of in-operation coke oven.

Toshihiko Sakai, @t @l. ceeeieeenee cecevsoonsnotoessosssscosanssosssesnenosos . S807
Improvement of annual maintenance method of CDQ. Hirofumi Kakimoto, et al. ... S808
Deterioration and reline of Ohgishima No. 1 CDQ of Nippon Kokan K.K.

Yoshihiro Funabiki, @t @l. cieeeereecoeseesssoassssesenacsocsncsansescnenssesees S809
Automatization for disposal of spilt coke on coke guide car at coke oven.

Yukinori Satd, et al. cecee o cosesoncsssensscacncsosscnnccnss ceeecsseseanne +eoes. S810
Design for effective dedusting hood of coke guide car.

Hidetou Katsuki, @t @l. ceieivieecctocoscsssosscsececccconsoonscscocncssccsassnss ceees S811
Operation improvement of activated sludge process in cokemaking.

Shigeru Ohashi, et al. ....... et aceccsncraresentcessctasereoae ceceececccsesssss 5812

OCTOBER 11, 1987

77

78

79
80
81
82

83

Outline on the trial use of formed coke at Tobata No. 4 BF of Nippon Steel

Corp. (Use of formed coke at blast furnace--I). Kiichiro Rurihara, et al. ... S813
Evaluation of operation results during use of formed coke at Tobata No. 4

BF of Nippon Steel Corp. (Use of formed coke at blast furnace--II).

Kiichiro Kurihara, et al. ...ceeinireniiietttennneneeeceecescsacaansnasscnssnsasss S814
Reaction of formed coke in blast furnace. (Use of formed coke at blast
furnace—-III). Kazuyoshi Inokuchi, et @l. ..cieceeereceereesacoeesnenonsansess S815
Operation control of blast furnace at charging low-strength coke.

‘Hirobumi Nishimura, et al. ..ccieeieeeiereeeeenrecaeeennsreenssesessoiossnassanssss S816

Change in blast furnace condition by using hot blast control valve.
Akio Shimomura, €t @l. t..eeeeeecerscescreerssessenssecasassassssesosesasssssssanes S8L7
New tapping control by hot blast controlling valve. .

Shigeki Furuya, et al. ce.veeorcecscnsscoansns cececreeisacaanaee teteceteceaes .. 5818
Tar injection to BF hot stove. Tadaomi Izuta, et al. c.ceiveeeereeneoss ceeeses. S819
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112

113
114

115
116
117
118
119
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121

‘system for blast furnace condition--III).. Korehito Kadoguchi, et al. ......

‘Carbon-ash reactions in:-coke. Hiroshi Haraguchi, et Al. seeesccecacacnacanns

Two-size separate charging of sinter at Sakai No. 2 BF of Nippon Steel

Corp. Akira Matsui, et al. sescvsnceccccnns cesssssecanseee eeess s sescaccesoans
Control under the lower productivity operation at Oita No. 2 BF of
Nlppon Steel Corp. Yoshiyuki Matsuoka, et al. ...ecoecenn setesescaneasscnnnes
Repair of blast furnace wall with lowered stock level operation at-

Kashima No. 1 BF of Sumitomo Metal Industires, Ltd.

Atsunori Koike, et Al. teecaeeecesssssessssosasssesssossossnsss ssasserssiosenscsocs
Mass transfer model for desulphurization reaction in the lowetr part of

blast furnace. Chisato Yamagata, et al. c.veseviersorecoccrsocensecscccsscccnsne
Development of blast furnace total model with extended function.

Takashi Sugiyama, €t @l. cceeevsssverrsesescocsocsassenssosnaacssasonsscccsananscs
Development of dynamic simulation program for blast furnace.

Yoshihisa Otsuka, et @l. seececeerisocccscsosssssososssnssccsvsoscssccosssssssosccns
Development of a general computer program for the analysis of gas flow and
heat transfer in a packed bed. ‘'Kanji Takeda, et al. ..cceifacescccacccnnns
Development of forecasting system for decreased heat level. (Forecasting

Development of blast furnace.operation control system with artificial -
1ntelllgence. Takashi 'Nakamori, €t @l. cieeeecdoteotiscececansssssansevsnsces
Diagnosis and control system of Mizushima No. 4 BF of Kasawaki Steel .
Corp by artificial. intelligence. Toshio Uetani, et al. ... coverecieiiorosanns
Automatic control of hot metal temperature by blast furnace heat control

‘expert system. (Blast furnace operation control by artificial intelligence
‘system--III).  Masaaki Sakurai, et al. ..ceeceveecncinecnccens

R R I A A I Y

Mechanical degradation: behavior of coke. -Takashi Arima, et ‘@l «cceceevsnnans
Development of the measuring’ technique of coke temperature in blast
furnace. Yoichi Suglzakl, EE Al. ciitrcccenarsecccrsescsesresstes st scnen s

Effect of FeO in slag on coke degradation in a blast furnace.

Atsuhiko NaKaniShi, €t Ble teveeoecevecenosaassissensossssonassossnnsenanasans
Core sampling results at Mizushima No. 4 BF of Kawasaki Steel Corp.

Makoto Nomura, et @l. i.iiiseeceeascserncoecrsscsocsscevsscsnssscessssosssencarssncns
Analysis of cohered material sampled.from the blast furnace at tuyere

level. Hideharu Shibaike, et @l.: «iveesesecsoscssssosocosnssscnosnscsssasannsne

.Effect of zinc on the reduction reaction in the lower part of blast

furnace.  Toshikatsu AShimura, et Al: t..e o cosseccssccoasosossossasssnsesanans
Development of continuously measuring equipment of cohesive zone in
peripheral part. Masaaki~ Sakurai, et al. .ccocvecne
Development of gas current meter of blast furnace.
Jun-ichi Nakagawa, et al. ..ceiviitiesstsscsencasannssanasnsnnnas
Measurement of refractory erosion line with impact elastic wave method.
Mamoru Inoue, et Al. .iiceesecesesoocosessaasncssossssosssasssseccsscssssososcseecs
Reduction degradation model of sinter in the blast furnace.

(Investigation of burden properties in blast furnace--III).

Hitoshi Kawata, et @l. .ceceieeceenceevsscossesoseasscccecoasccnns cesscccssemens
Drop behavior of molten slag in packed bed of coke. Yutaka Sassa, et al. ....
SiO(g) generation reaction of .slag under blast furnace condition.

Chisato Yamagata, et al. R L R R R R R
Improvement of sinter yield by controlling bulk density of raw mix

in bed. Masami Fujimoto, et @l. ceeevcscecrcscssersasiscsnsvosncnsscsssscoscscs
Effect of CaO-segregation in the vertical section of the sinter bed.

Kei-ichi Nakamura, et @l. c.icecsssececcscsscocccncsscnocns secsscsessesceenssons
Improvement of the charging equipment on Oita No. 1 DL of Nippon Steel

s e s e s e s e s er e esses s et

.Corp. Masanori Nakano, €t al. ..cececesccocssoososccoocacvencasooonssnsnssans

Decrease of energy consumption at Fukuyama Sintering Plant of Nippon

Kokan K.K.  Akira Takaki, et @l. ccecocercercrcvccnncanss ceevecsas cesececsenne
Improvement of ignition energy at Chiba No. 4 Sintering Plant of

Kawasaki Steel Corp. Hiroyasu Takahashi, et al. ..c.cicierecrevccncescvecnans
Decrease in sintering energy. Kazuma Nakashima, et al. ........ ceenns cescenne
Factors improving productivity of sintering process.

Satoru Suzuki, et Aal. ... c.ceerccccertccccccescsecsasasssrsrnrorron cesessseans
Low bed height operation at Kamaishi No. 1 Sintering Plant of Nippon

Steel Corp. Shigehisa Kabuto, et al. ..cciececeeecnnrscosossosscsccrsscvccnans
Improvement of sinter yield at the large sintering machine.

Hirofumi Yamada, et @l. cceceecscccsccscccscncnccnosncsces
Fundamental study on:sinter-cake breakage process.
Kazuyoshi Kuriyama, et al. ...cevecccacass Seesesasesssessesssranssns cesesesiae
Sintering operation with high-Ca0/Si0O, at Wakayama Sinter Plant of

Sumitomo Metal Industries, Ltd. Takahisa Miyake, et al. ...ccccecececccccccns

Production of sintered ore with low SiO, contnet at Mizushima Works,
Kawaski Steel Corp. Masayoshi Okuyama, et al. .....ccc.. ceseacceseesssasnaans
Production of High reducibility sinter. Takashi Wada, et al. ......... ceeeane

RDI Prediction model based on mineral forming process in sintering.
Katsushige Hamada, et al.

P I R S R R R R R I I A I A R N L A A A S .o

— 65 —

$822
$823
s824
$825
S826
$827
$828
5829
S830
$831

5832
S833

5834
5835
$836
$837
S838
5839
S840
S841
S842
S843
s844
S845
5846
S847

S848
5849

S$850
s851
s852
S853

s854

5855

S856

S857




-~ IRONMAKING / STEELMAKING --

OCTOBER 10, 1987

Investigation on mixed charging of iron ore and coke by carbon-type bell-

122
123
124

125

126
127

128
129
130
131
132
133
134
135
136
137
138

139
140

141

less top in a small scale model.
in shaft type Fe-Mn smelting furnace--I).

(Development of mixed charge operation
Yukio Konishi, et al. ceieveennnene

Perfectly mixed charging operation of coke and ore at the shaft type Fe-Mn
smelting furnace. (Development of mixed charge operation in shaft type

Fe-Mn smelting furnace--II). Kazuhiko Yoshida, et @al. ciiviineeereneocecennsns
Smelting test of pig iron containing Cr by oxygen blast furnace.

(Development of oxygen blast furnace process-1IV).

Masahiro Matsuura, et al.

..... R I I I S A N I R Y

es e e s o cr s e s s e s e e ee s e s s e

Smelting reduction behavior of sunthetic chromite in molten slag.

Masayuki SAtO, €t @l. eceeeeeeeneecesreccssossnsnssonscscasssosanssasesnassnnsosns
Compositions of metal and slag produced by the coke packed bed type

smelting reduction. (Development of ferrochrome production process

by smelting reduction--IX). Katsutoshi Igawa, €t @l. veeeeeeeecons ceecosecacs
Scale-up conditions of coke packed bed type smelting reduction furnace.
(Development of ferrochrome production process by smelting reduction

-~X). Katsutoshi Igawa,

Smelting reduction of ore-coal composite.
Behaviour of injected particles in the blow pipe.

= .

Akihiko Shinotake, et al. ....v....

(Development of powder

injection system for smelting reduction process—-III).
KatsutosShl Igawa, @t @leieeeeeseeecnceecncenaneacenoacsessasosscssoceosesansaes
Exergy analysis of blast furnace ironmaking, direct reduction and

smelting reduction processes.

Tomohiro Akiyama, €t 8l. tevevesesscccssoccenens

Experimental study of thermal reforming for high temperature gas
‘Shigeki Sasahara, et @l. .teeiiiveeenccccecnaconnan
Smelting reduction of iron ore with a bench scale reacter. (Development

generated from iron bath.

of smelting reduction process--I).

Eiji Katayama, et a@l. c.eevenecocecocannas

Smelting reduction of iron-ore by injection method. (Development of

smelting reduction process of ‘iron ore--III).

Michitaka Matsuo, et al. ......

Activity of chromium oxide in MgO-Si05-Ca0-CrO, melts and solid chromite

under reducing conditions at 1 600°C.

Kazuki Morita, et 8l. .ceceeenecann ceees

Viscosity measurement of slag containing chromium oxide.

EtsSuro Minami, €t @l. .t .ueseerossecsossasoossoconooanonsoseonsossosoanesnsesaes
Rapid reduction of chromium ore by the top addition through a blowing

lance. Yoshiteru Kikuchi, et al. .ccoeceeeenncnnn
Effect of initial Cr content on reduction rate of bottom-blown chromite

ore by C in iron melt. Masahiro Kawakami, et al.
Influence of various factors on the smelting reduction rate of Cr-ore.

. (Production test of stainless steel by smelting reduction process--I).
“Hiroshi Hirata, et @l. .iiuiiieiereecsoosonsasacesosescasoessoneosansesonanasas
Result of the smelting reduction test to make stainless steel by

‘industrial furnace. (Production test of stainless steel by smelting

Takashi Arai, €t @l. cuieeuiieeeroneeenooocnoaneessons
Formulation of smelting reduction rate of Cr-ore based on the reduction
mechanism. (Production test of stainless steel by smelting reduction
process-—-III). Shin-ya Kitamura, et al. ..eevece
Smelting reduction of iron ore in 5 t test converter.

reduction process--II).

Yasuo Kishimoto, et al.

OCTOBER 9, 1987
Desiliconization of pig iron at BF runner by Mn-oxide.

142
143
144
145
146
147
148

Hironao Matsuoka, et al.

blowing. Shohei Kouroki,

Tsukasa Sinde, et al.

—~ STEELMAKING --
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M I R TS

Investigation on efficiency of desiliconization in BF runner.

RyoJi TSUJINO, €T L. tiueiuntinivioeoasooacennonnsnnssanoscesocesnnssensnnsss
A consideration on the mechanism of dephosphorization reaction in

blasting and injection of fluxes into BF runner.
Accelerative dephosphorization method of hot metal by oxygen top

Ryoji Tsujino, et al. ......

€L Bl. ittt ittt ettt e aac et eastnassonnoeen

High efficiency operation of dephosphorization treatment of hot metal.

® 0 S P L0000 Lt er e s s sERsEEsGEOEOIOEGEOOLOSIBEOOEOIOBOLEGOGES

Dephosphorization of hot metal by the bottom injection of 02 and

CaO-based fluxes. Yoshio Nakajima, et al.

L A I I R R A N D I L T Y

Influence of oxygen feeding pattern on dephosphorization in

hot metal pretreatment.

Satoru Yamaguchi, et al.
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149 Improvement of hot metal process flow. (Improvement of steelmaking
~ process flow--I). Hirotaka Hanaoka, et Al. ciiceresssesssacisnaccescsassnsces S885
" 150 Improvement of molten steel process flow. (Improvement of steelmaking
‘ process flow--II). Hirotaka Hanaoka, @t 8l. ..civecverecencrosnsssscaacsassss 5886
151 Technology of slag removal from the torpedo car in the dephosphorization
process at Chiba Works, Kawasaki Steel Corp. Hiroshi Kondo, et al. .......... 5887
152 Development of high purity ductile iron base metal producing technology.
: Masafumi TIkeda, €t 8l. eveseesscsssocsssssenoscscsnssssessnscsasncssscsascssces 5888
153 Continuous granulization of desiliconization slag on the cast floor.
(Development of continuous desiliconization treatment of hot metal in
iron runner--V). Keiichi Fujii, et A@l. ceeceveceveecorsceessossessosnsvsansss S889
154 Exact and approximate solutions under a constant solidification rate.
(Theoretical analysis of solute redistribution during solidification--I).
SUMiO KODBAYAShie seeeeecscesaovosesonsssscssnsssessssssssacsssssassannnascceess 5890
155 Incorporation of thermal conditions. (Theoretical analysis of solute
redistribution during solidification--II). Sumio Kobayashi. ...........cc.... S891
156 Microsegregation in the ‘initial solidification of steel ingots.
Hideo MizuKami, @t @l. ceeeevoeiecnacssasescsossassassssessssssssscnnnasssssnsss 5892
157 Equilibrium distribution coefficients of solute elements between
solid and liquid phases in Ni-base multi-component alloys.
NOrio IMAi, €t @le ceeeeecessosssssasssosnsnsssesssossssnscsecssssssssnecsncssasscss S893
158 Thermodynamic studies on the distribution of solute elements between
solid and liquid phases in Fe-, Co- .and Ni-base binary alloys.
NOLio IMAi, €t 8l. ceeececesovesocsasssosnseasosssssscassssssssasscssssscssassese 5894
159 Transmission electron microscopic observation of fine precipitated
MnS in steel. Hiroshi Taumi, €t @l. .tecieveeccscssssessvsssrsencsocssscsasnscss 5895
160 Relationships of fraction solid with zero ductility and zero
) strength temperatures during solidification. (Numerical analysis).
SUMLIO KObAYaShii-ceeeessossssasssssasssasocsisssacsossossssccsoscsscscansoassanes 5896
161 Precipitation of MnS during &§/vy transformation of steel.
- Shozo Mizoguchi, et @l. tieeerecennncetecedocecscersecencnncccccsosacsnsscccnne 5897
162 Uneven solidification and austenite grain growth behavior in
initial stage of solidification of hypo-peritectic steel.
Hiroshi Murakami, €t @l. .eeecieececeoacossssanoscsssossssssasscsssasssnsenvcocssss 5898
163 Formation of CO macroblowholés during solidification of iron- .
carbon alloys containing ultra-low carbon. Masashi Hashiura, et al. ......... 5899
164 Process for enhancing undercooling of molten steel and solidification
behavior .of the undercooled steel. Ken-ichi Ohsasa, et al. c..cevecceccscesss S900
165 Quality of solidified shell on the surface of immersing chill block
in molten steel. Masayuki Kudoh, et al.

P - 1° [ I X
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166 Reduction of center porosities in a CC bloom by water cooling at

the final stage of solidification. Hisao Yamasaki, et al. ....ccececececences 5902
167 The method of decrease in the hydrogen defects in bloom for

bars and wires. Atsushi Yamanaka, et @l. cocerccccceccccsccccsccsrenccsoscnne S903
168 Improvement of center segregation for the tire cord steel grade

at Kakogawa Works, Kobe Steel, Ltd. Nobuhisa Wakafuji, et al. ceeeeeccncccseass 5904
169 Influence of superheat in tundish and M-EMS on center segregation.

Katsuichi Kimura, €t 8l. ceeeecscacecssascssescssocsacscssoasescssccscascscses S905
170 No soaking production tests of line pipe for sour gas service

(APIX-65) by soft reduction casting with S.P.S. segments.

(Improvement of center segregation in CC slabs—--III).

Hitoshi Kobayashi, et @l. tecececvencncencacccarecncecacaconncnsscrcrcrsoanese S906
171 The method of segregation-estimating with image analyzer.

Shoichi Ohashi, €t @l. ccesececcscsceceosaccnsnsnscsssosscssscssanassossnsccrsancse 5907
172 Development of internal crack model under CPC effect. (Development

of CC diagnostic technology--I). Masafumi Zeze, et al. ...ccveccercccccccnsnn s908
173 Development of diagnostic system for prevention of internal crack.

(Development of CC diagnostic technology--I1I). Tokinari Shirai, et al. ...... S909
174 Formation of internal cracks in continuously cast bloom during soft

reduction. (Improvement of center segregation in continuously cast

bloom by soft reduction--II). Mitsuo Uchimura, et al. ..ccccvcecccccccncccnns S910
175 Three-dimensional elasto-plastic and creep analysis of bulging in

continuously cast slabs. Kazuo Okamura, et al. ..ecccceccecsccccacncronracnces S911
176 Slab width effect on bulging by the three dimensional analysis using

the plate bending algorithm. Yuji Ashibe, et ak. s.ceeeccccvreccacccrcacccccce S912
177 Improvement of unsteady bulging by unperiodic roll pitch profile.

Hironori Yamamoto, €t @l. cceeeecssseccosovsecsccssscsssssncscscsacssessncncsoscs s913
178 Development of coal pre-combustor. Takeo Yoshigae, et al. .c.ccvvevrcnecccnss S914
179 Development of a pulverized coal burner for scrap heating.

Noboru Demukai, @t @l. ceecececsecessacssacsscsscsssassoscosssssccsnssocsacccsocs 5915
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211
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214
215
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Effective scrap melting method with combined blowing converter.
(Development of a new steel making method from scrap--I1I).

Hiroaki Ishida, €t @l. .eeeeeeveceeeeeoncocaosonscenanasone ceccsccesvesesesesece
Effects of horizontal tuyeres on post-combustion in converter. .
Minoru Ishikawa, €t @l. ceeeeeerieeesvosentonnsenososcsoasaosaconocsoasnnosansss

Gas~phase-mass transfer for decarburization
by post combustion. Takashi Itakura, et al.
Commercial operation use of post combustion

blowing converter. (Development of the post combustion technigue in

reaction accompanied

B I A AL U R R I

lance in combined

LD converter—--III).. Haruji OKuda, €t Al. e.eeececescccesccoccnosesvooscscnccnes

‘Effect of secondary Oz by side Oy lance on post combustion in the

converter. Masao Yamauchi, et al. R R TR R R

Improvement of post combustion ratio in 160

t BOF.

Takashi TaniokU, €t @l. t.teivereeeeeeoneseceeocosoososessesessssssssscanscess

Development of hot slab sampler. Shigeki Tamada, et al.

High speed casting and hot direct rolling technigue of middle
carbon steel. (Technigue and operation of No.5 CCM at Fukuyama Works,

Nippon Kokan K.K.--IX). Kazutaka Okimoto, et al.

ee s s es s escss s e

Dummy bar for multi purpose diagn051s. Isao Hamada, et al. tececeocccccscsecs
Development of roll alignment measuring apparatus for vertical type

Deformation analysis of semi-dog-bone slab cast by slab caster.
(Continuous casting method of new shape slab for section steel
rolling--IV). Michiya Hayashida, et @l. .eeeeeeeecoceeaceasoosnscessconnssess

Casting result of semi-dog-bone slab. (Continuous casting method
. of new shape slab for section steel rolling--v).

Development of heater of molten steel in tundish. (Development of

tundish induction. heater--II). Yuji Sato, et al..

Heating efficiency and flow pattern of tundish induction heating.
(Development of tundish induction heater--III). 1Ichiro Kudo, et al.
Development of refractories for tundish induction heater.

(Development of tundish induction heater--1V).

Dynamic heating control of molten steel temperature in continuous
casting tundish. Ryuji Yamaguchi, @t Gl. ci.ieeeccccersccescacossoanssonsnnasns
Effects of continuous measurement technology of temperature in

continuous casting tundish. Yasuo Maruki, et al.

Improvement of center segregation by controlling the temperature
in tundish. Kazuya Yamagata, €t Al. ceceeececesocscccasoacssseanasoosnsnscsasse

Development of dephosphorization in RH-PB process.

Development of combined tuyere for blowing powder and oxygen at RH.
Noriyuki Urabe, €t @l. cueiiieeiereeeeasessocnssosotossisecsoscsascacnnoancnsosns
Operational results of simple heating equipment by practical use of’
RH. Eizo Yonenaka, €t @l. t.ceveeeeearseaceransascscasssesscncsceasocnssnnss .o

Behavior of total oxygen during LF-RH refining.

Improvement of RH equipment at Kamaishi Works, Nippon Steel Corp.
Yukinobu YOshido, @t 8l. ceeieineeeeienscacrsesosositocsssisacsscsosoesncnososocons
Construction and operation of No.3 RH degasser at Fukuyama Works,
Nippon Kokan K.K. Takuji Teraoka, et al. R R R R PR
Reduction of carbon and nitrogen contents in stainless steel by
AOD process. Masanori INOUE, €t 8l. ciceeeeocesassscsceaconsoceasosascancennasn

Low Mg content refining technique of high Al content stainless steel.

. continuous casting machine. Tomoharu Shimokasa, €t Al. c.ceeeeeveecononesnans

Makoto Takahashi, et al. ...

D I R A I I I I I N I I I SR Ay

Noboru Okuyama, et ale ceeeese

L I I I A N A I IR S A A A )

Shuhei Onoyama, et al. ...

Ken-ichi Maruyama, et al. ...

Ryuji Nakao, €t @l. teeeeerenesioeaasoesconassnssscsasoasosoccecscocoanenanceiss
Improvement of flux refining ability with stirring power into

molten iron by rotating electromagnetic field.
Observation of Marangoni flow in water-alcohol solution.

of Marangoni effect on metallurgical processes~-I). Kusuhiro Mukai,
The influence of Marangoni effect on water droplets falling onto a
surface of water solution. (The influence of Marangoni effect on
metallurgical processes--II). Mikio Watanabe, €t @l. cuveeeeeeoneoceococonsss

Mechanism of penetration of single particle

into water.

Toshikazu Sakuraya, et al. ...

(The influence
et al. ...

Jueng-gil Lee, €t @l. ceeeeeeceeecnnceaan cesesesesssscosssesnseses cesecessseanna
Characteristics of mass transfer in heterogeneous system under
gas injection. Yasukazu Okada, et al. Setereteiecicitiiettetatetatststeosaaas
Visualization of rotation and thermal flow by water model. )
Toshio Watanabe, et al. R L TR T
The flow characteristics of water-air bubbling jet in a cylindrical
vessel with bottom blowing. Hiroaki Takeuchi, €t @l. .ce.eveeerencenscaccanase

Effect of overlying second phase liquids on

gas stirred ladles. Hidemasa Nakajima, et al.

the hydrodynamics in

Entrainment of overlying second phase liquids and their dispersion
behaviour in gas stirred ladles. Hidemasa Nakajima, €t @l. ceeeeeeecececenees
Condition of penetration of slag droplet into metal bath.
Morihiro Hasegawa, et @l. (eeeeveeconn S e e e s cecs e sescccsssccssescseeeessacnsene

Effect of stirring on slag-metal reaction.
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217
218

219
220

On-line analysis of hydrogen in molten steel. Akihiro Ono, et al. ....eeceess
Development of manganese on-line analysis technology in LD converter.

Masao Yamauchi, et al.
'In-situ' observation technique for the reduction of various oxides '

by infrared spectroscopy. Noboru Takahashi, et al. ..cveeceieivenneniiinnecess
In-situ analysis of silicon monoxide in high temperature gas

by infrared spectroscopy. Kouichirou Shibata, et al. .iceeveenenccnainneecnes

0CTOBER 11, 1987
Valuation of ladle refining property of fine bubbles using cold
model. (Refining property of fine bubbles--I). Hidehiro Kuwatori, et al. ...

221
232
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251"

Result of inclusion removal experiment with 1 ton ladle by broad

P T I I I I R B S I R I I R N R R N A A A I S I I I B )

bottom blowing of fine bubbles. (Refining property of fine bubbles--1I).

Hidehiro Kuwatori,

L - T S R R R

Effect of chemical composition of ladle slag on clean steel.
Akira Honguu, et al. ..
Development of heating and refining method of molten steel in ladle.

Nobuhiro Kurokawa,

€ © 9 66 00609 60 060680 8906060 0009000000000 060080000090s00000s0e000e

@t @l. seeeencesccccccscsnsssssssssscncsssocoserecsseosenne s

Results of metallurgical reaction by gas stirring. = (Refining process

of EAF by bottom blowing--III). Masahisa Tate, et al. ....ccecicecrcncccccnes
Test of bottom bubbling in electric arc furnace for improvement of

operation. Takeshi Ishiguro, et @l. seciececrcrecacaceanocnanciasoroseccasnsos
Construction and operation of electro slag remelting facility.

Toshio Kato, et al. ...
Coagulated inclusions in VAR ingots of superalloys.

Kiyotaka TakachiO, €t @l. seueeeeceeensersoacsacasasossscssnsnssssssansnnsonns
Development of electron beam melt-cleanliness evaluation technique.

Yoshio Nuri, et al. ...
Reduction of out of order on continuous casting slabs by improvement

of production control system. Masaru Shibata, et al. ..ccceeccacreccnncnranes
Quality improvement of starting slabs at continuous casting process.

Masao Osame, et al. ... '
Development. of an inclusion sensor for molten steel,

Hidemasa Nakajima, et @l. ceieeesoccocecoroasosesscccacassassssscsascncsscnconnse
Rapid evaluation of inclusions in molten steel by emission ]
spectrometry-PDA method,  Koji Kanetsuki, et al. ...cccveiecicienrinceoccanens
Behavior of the inclusion during RH treatment with PDA method.

Hiroshi Nakatao,

et al.
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Development of ultrasonic vibration mold for slab continuous casting.
(Development of ultrasonic vibration continuous casting--I).

Yuichi Kato, et al. ...
Results of ultrasonic vibration casting in slab continuous casting.
(Development of ultrasonic vibration continuous casting--II).

Mamoru Yamada, et al.

e PR NN RN EREEEREEE ARSI A

0 9.6 8 8 95 0606060008000 0000008000000 c00sssss00LsPOLSLILLOesOe

Solidification at an intersecting point between moving mould and

Masanori Minagawa, et @l. .eeeseveeccccecncnarescccsnnacnns
Improvement of mold powder for higher speed continuous casting of

low carbon Al-killed steel. Masayuki Maeda, et al. ...ccveceecrccacencscaneee
Consideration of the mechanism of defects on the continuous cast

slab of 9 % Ni steel.
Formation of surface carburizing structure occurred by level of steel

melt in continuous casting mold. Takashi Hiromatsu, et Al. cececoscsosesanaccs
Quality improvement of small section billet with high cycle

oscillation. Ken'ichi Morita, et @l. ..icscenertinnietesscnacansaasenseccnnece
Effect of casting conditions on surface defects of stainless steel.

refractory brick.

Kouichi Oki, et al.

Hideshi Ozu, et al. ceecevcecnneann. Ctecessrssassansnae

© 6 6006060060008 000 eseseesssRec0cseseCttorersessPPOOsOLILIOLGIOETCETS

Improvement of slab surface quality of stainless steel by development
of mold level control.
Mold powder entrainment by liquid flow. Naoto Tsutsumi, et al. ..............
Behavior of inclusion passing across molten steel-slag interface.

Keiji Nakajima, et al.
The influence of fluid flow on inclusion behaviour during solidification.
Masayuki Kawachi, et @l. c..vcvrieieacsoacorvecessccenveccsssoasssascssscccnsns
Segregation behavior of carbon during solidification of steel ingot.

Takashi Sakurai, et al.
Development of ingot making technology for heavy steel plate by .
controlled direct cooling method. Toshitane Matsukawa, et al. .......ccceceeen
Prevention of melting of cladding metal in enshroud clad ingot

casting. Hidenari Kitaoka, et a@al. ...cerveeececcenesscecascssessssccccccacccns
Development of refractory for torpedo ladle. Takao Suzuki, et al. .eceieecnns
Development of the hot gunning repair system for torpedo ladles.

Akira Takahashi,

et al.

Yuji Tanaka, €t Al. eeeceecececesossacscoosncssssssosncs
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252 Development of nitride containing unburned Al1203-~SiC-C bricks.

(Development of refractories for hot metal pretreatment—-III).

Akira Ohte, et al. St e e e e iiassesaseesarssecessaessesesssnrssasssssseeascseess 5988
253 Selection of refractories for steel refining ladles which uses high

MnO content slag. TetsSUO SAtO;, €t @l. tiveeereeeceecesoescocsosensesseancesces S989
254 Flame gunning repair technique for teeming ladle. Saburou Matsuo, et al. .... S990
255 Improvement of magnesite-chrome brick by controlling secondary

spinel component. HIirofumi TNOUE, €t 8l. wuveereseoocesnenossccoseseessenenes S991
256 Oxidation-reduction reaction of Mg0-CaO-C brick for converter at .

high temperature. Hiroaki Ishii, €t @l. vueieeriereeeenococnscosnseasennensass 5992
257 Improvement of tundish weir castable. Sumio Sakaki, et @l. .eeeeecceceneeaee. S993
258 Development of refractory materials and lining method for tundish

heater. Hitoshi Osugi, et al. .cieiiiiiiiineennnienneeenenosainsnsasoaoannanns 5994
259 Improvement of sliding plate for continuous casting. k :

Masao Nambu, @t @l. teeriiiuiiireroseeierocacesenossascaccesssossasassscesssess S995
260 Wear mechanism of submerged nozzle for continuous casting.

Yasuo IMaiida, @t @l. ciiuieuieuinroeneeesoeieceoonnseccaacsanssssasoncocnnseens S996
261 Development of submerged nozzle for preventing deposit of alumina. .

“Takashi MOri, @t @l. ceeeiieienneorecesnoocrsooseesoensossoncnsaascccsseeeesess S997
262 Effect of material for immersed nozzle on alumina adhesion.

Norifumi KasSal, @t @l. teueerieeatcoscneoasonscesoneooesoceonseccsosceacassesee 5998
263 Application of MgO-Cr203-Zr0Oy brick for VOD refractories. o

Shintaro SudO, @t @l. cuutiievreseseonosoconsccsasscoesnnsssassscassncssaanase S999
264 Improvement of LD-OB lining refractory for stainless steel production. ) ‘

Taijiro Matsui, @t @l. et iieerroseoeeeoeeeoaseeanecnseisocessasssneenesess S1000
265 Submerged nozzle for continuous casting of stainless steel.

Shigeyuki Takeshita, et @l. tuiiuirieesueeenoorcisssonnossoconassooenasnsessnees S1001
266 Computer control of pretreated hot metal blowing in LD converter.

Yasunori Muraki, et @l. wiieuieuiiuiioeiienoersseseesvasssaonssoossonsssesasnasss S1002
267 New operational computer system for BOF in Mizushima Works,

Kawasaki Steel Corp. ISao TOne, €t Al. cuieeseiecceceeennssnssoassasensssess S1003
268 Development of model analysis system based on relational data )

base for BOF refining control. ISa0 TONe, €t @l. cuveeeeeeseceococsscoanansess S1004
269 The estimation of (T.Fe) using the exhaust gas information.

(Development of blowing control in BOF based on exhaust gas

information--I). Toshio Hatanaka, €t @l. ceeeeseeeeseccsocencescacssnsanssss S1005
270 [Ple.p control in BOF used exhaust gas information. (Development

of blowing control in BOF based on exhaust gas information~--II).

.. Chihiro Taki, et al. ...... et e eserereseeeases s essssessssiaseseserssssnssasss S1006
271 Practical application of slag cut in BOF. Shin-ichi Maeda, et al. ...ccvoce.. S1007
272 Development of the method for prevention of outflow of slag into .

ladle with solidification of slag in BOF. Hideaki Yamamura, et al. ......... S1008
273 The effective application of low-phosphorus content slag. )
Nobukazu Kitagawa, €t @l. c.ieeecerosesrsescsosssscasosoeesocssescsnsscenanssees S1009
274 slaking property of dephosphorization slag and its utilization.
Shigeru Araki, et @l. ciceeneiereneeeccesaaersosssenossesessecscceccansoososses S1010
275 Reduction of manganese ore during less slag operation in converter. »
" (Development of less slag operation using hot metal treatment--I).
Toshiyuki Kaneko, et @l. tivieeeestooesceooroscsceoocooscassoocccssnassassssses S1011
276 Development of high reduction technique of manganese ore with converter.
(Development of less slag operation using hot metal treatment--II).
Kimitoshi Yonezawa, et @l. .ueeiiereeoesocosoccncssceososesosossssscseasnseasas S1012
277 Techniques for increasing blow-end Mn content in less slag refining.
) Yoshio Watanabe, et al. .c.ciieeeieectscscsccnsoscascnsnnans cesececcsccncaseses 51013
278 Reduction refining in basic oxygen furnace. Masaki Komatani, et al. ........ S1014
279 Characteristics of BOF dust generation in top blowing converter. .
. (Characteristics of BOF dust generation under a little slag quantity--II).
sYutaka Hiraga, @t @l. sieeeieereeoeeeeeeosssssesacasasescssencnsassscanonseas S1015
280 Development of wide range control technique of bottom blowing gas o
flow rate in combined blowing converter. Masahiko Inui, et al. «....oveeee.. S1016
281 Improvement of decarburization process at top and bottom blowing
converter. Hisashi Osanai, et @l. c.i.iiiuiiiiiierieneioreeceensoneonnnovannsnss S1017
282 Optimization of less-slag blowing condition. Masato Oita, et al. .ve..v.v.... S1018
283 Redox equilibrium between cuy2+ and Cut in flux as a measure of

"~ basicity. Shigeko Nakamura, et al. ....ceeesrennnnn tesesrseccscscseseneseses S1019
284 Solubility of COy in the slags containing Ba2t ions. Shigeta Hara, et al. ... S1020
285 Thermodynamics of As, Pb and Bi in slags under reducing conditions.

Takashi Wakasugi, et al. ...... ceesessersstscenaenn B - 1 2
286-Partition of vanadium, niobium and manganese between NayO added ] .

CaO-CaFp-Si0O, melts and carbon saturated iron. Fumitaka Tsukihashi, et al. . S1022
287 Thermodynamic studies of alkaline-earth oxide, halide and iron

oxide fluxes. Maofa Jiang, et @l. .uieieeeecoosooccocesonneanseesaanaessaaas 51023
288 Activities of P05 in molten fluxes containing alkaline earth oxide

and chloride. Hiroyasu Fujiwara, et al. ceveeeceeeees tecresssssssecrescsssss 51024
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Activities of the constituents in Fe{0-Si02-MnO-MyOy (MyO, = Naj0,

P20s5) slags, Mitsuru.Ejiri, et @l. wecesseneccreresosecciencccasanonencnones

Deoxidation of liquid nickel with silicon. Fujio Ishii, et al.

Investigation of optimum slag composition for reducing total oxygen
content in Al-killed steel. Kaoru Shinme, et al. .c.ceverrvnerecereraceeen.
Chromium and sulphur distributions between molten iron-chromium

alloy and calcium aluminate based slag. Hiroshi G. Katayama,
Effect of MgO and Alp03 on the sulphide capacity of CaO-CaF3-5i02

et al. (eececn.n

fluxes. Katsujiro Susaki, et al. .cocevreciiionoeeecciecaccecccecacacncnnnss

Effect of ultrasound on the dissolution of CaO in Ca0-8i0O2-
'slag.  Yoshifumi Kita, et @l. siueicverecaosavosiocescececesanesnccnocaarcscs

FeO

Behavior of sulphur in CaO during desulphurization of hot metal.
Mitsuru Ueda, et @l. ceeceoseesoescoccocsmessonnsecsossstocssssnsoosastasccsons

‘Kinetic model for desulphurization of hot metal by solid CaO.

Akira Tamura, €t @l. .ceeieciocesceecasssocsaravarsssscsosccectsccnooncccacsnnce
Rate of decomposition of NajCO3 and Na20-8102 fluxes'@y heating and

carbon-reduction and reaction with liguid iron. Kyoji Kunisada, et al. cevee
Similtaneous dephosphorization-desulfurization of liquid iron by
Nap0-Ca0-SiO, fluxes. Kyoji Kunisada, et al. ceociercrracencncnancanncncnens
Phosphorus reaction between molten iron of high carbon concentration

and FeO .containing slag. Michihiro Ohya, et al. .icceeeeeecncccecenncccccnns
Rate of dephosphorization of liquid iron by CaFp-based fluxes
containing manganese oxide. Mitsuru Maeda, et al. ...cccvierectcitniennannnn
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.mill., Hiroshi Ohtou, et al.

Outline and operation of fully intergrated processing line (FIPL)
at Hirohata Works, Nippon Steel Corp. Yasuo Kawanami, et al.

Analysis of surface roughness of cold rolled steel sheets.

(Development of high-distinctness steel sheet for coating use--I).

Makoto Imanaka, et al.

dull. (Development of high-distinctness steel sheet for

©© 6000800060 s000ss000 0000000000 sNLRIRGLRLEIOPEOIEOIOIEBROIOIOCIETOTOEDNIOSN

Development of high-distinctness steel sheet using laser-textured

coating use--II). Makoto Imanaka, et al. cecevereccccsrsoscsossssconsoncncnes
Development of shear line with a new type stretch-bending roller
leveller. Takeshi Masui, et @l. teceeeerecdercecresccsorsssaccascsssassscscnss
Development of the weld sputter brushing machine. Tatsuo Fujii, et al. .....
Welding characteristics in using parabolic mirror and operating

condition in APL. Masahiko Ito, et al. seceeccccsvscsosarscsscccncs

Improvement of flash butt welidng for extra low carbon steel.

Mitsuru Ogawa, et al. ceecesccsosconcscssnssesssssssssncnas
Development of automatic. paper winding and folding machine
coil products packing. Kenji Sato, et al.

s s ecacae

for

Outline of Kashima No.3 new pickling line, Sumifomo Metal Industries, Ltd.

Tsuyoshi Nunokawa, et @l. cecceeisececcecsoosrscccscccscsccscsncscnse

Analysis of damaged snubber roll in pickling line.

Akihiro Yanagisawa, et al. ..iecececenoencctoatecccaacasnasosasoccctosssonanes

Development of the work roll for stainless steel rolling.

Tsuyoshi Nunokawa, et @l. ceeeececaceccecasscsossscsscetascssocosonstocnsasnscs
Production of composite rolls by rotational bimetallic ESR process.
Yasuo Kondo, €t Al. ccececessecsccacacasisossascsssesosnsasosacstssasssnssscsanns

Development of a new load carriable dispersant in temper rolling

pipe. Yoshinori Sugie, et al.

Development of electric resistance welded square steel pipe with

inner ribs. Shinji Kojima, et al.
Application of thermal deformation analysis of UOE pipe to

improvement of welding process in manufacturing. Fumimaru Kawabata, et al.

Temperature analysis on tube blank through seamless tube rolling

process. Tomoyuki Hirakawa, et al.

Development of clad guide shoe. (Development of guide shoe for

cross roll elongating mills--I). Shdri Noda, et al.

(Development of elbowless pipe--III). Yasusuke Inoue, et al.

Investigation of piping design standard for elbowless pipe.
(Development of ‘elbowless pipe--1IV). Hisashi Naoi, et al.
Seal evaluation of premium connection for gas well by FEM.
(Metal-to-metal seal mechanism for premium connection--II).
Eiji Tsuru, et al. cececccecss
Seal limit make-up torque of tool joint. Yasushi Tsukano,
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Characteristic of static in-plane bending for elbowless pipe.
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323 Development of a pipe coupling pre-tightening robot.

Takumi Muramatsu, et al.

OCTOBER 10, 1987

324 Theoretical and expérimental study on 1ongitudinal'warp‘phenomenbn
(Development of longitudinal warp control system

325
326

327

328
329

330
331
332
333

- system using microwave radiometer.

334

335
336

337°
338

“Kuniaki Sato, et al.

339
340

341
342

‘mill equipment.- Noriaki Inoue, et al.

343

"machine. condition  survey.
Development of diagnosis apparatus for thyristor.

Thermal stress of bridge girder in hot galvanizing.
stress behavior in hot Zn galvanizing for bridge girder--I).
Tohru Iezawa, et al.

344
345

346"

347

< Tatsuo. Yamashita, et al.

348

~induced cracking of steels for bridge.

349

in plate rolling.

‘in plate rolling--I). Makoto Yoshii, et al
Width margin saving by edger and edge-miller.

L I I R I I I I I R I R T T
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Mechanism of occurrence of edge defect in plate.rolling.

Kozo Kohno, et al.

Tetsu Matobe, et al.

Koichiro Takeshita, et al. ...
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Camber control in plate rolling. (Verifica
identification model in actual operation).
Stress ‘analysis of plate during accelerated cooling. Ho-Young Kim, et al. ...
Experimental study on curvature of plate in cold leveling.

tion of camber

Tetsuya Nakano, et al. .........

Automatic slab transferring system of plate mill slab yard.

Shoji Takahashi, et al.
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Outline of automatic stencil machine in Kashima plate mill, Sumitomo

Metal Industries, Ltd. Kazuhiro Suzuki, et al.
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The effect of manufacturing condition on bonding properties of clad
steel by hot roll bonding process. Takashi
Design and fundamental experiments of temperature measurement

Fukuda, et al. ..cveevcceconccesns

(Development of temperature

measurement system of steel strips using microwave radiometer--I).
“Akio Hatono, et al. k
Application’ experiments to Operation of temperature measurement system
of steel strips using microwave radiometer.
measurement system of steel strips using microwave radiometer--II).

Toru Sunahara, et al.
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(Development of temperature
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New fast ellipsometer for on-line measurement of o0il film thickness
Takeo MiyazaKki, @t @l. teceeeeecscsocsoscecesasionsscnncsasn

on steel surface.

-Development of the auto-curvature measuring instrument for
~round bar. Kihachi Ikebe, et al.
Roll management using roll profilemeter.

D R I I I R R N A I N N R AP R AP S A A PP

Koji Ohmori, et al. iieeeennccncens

Slab surface defect inspection by laser streak photograph method.
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Development of ERW high-frequency-welder output measuring system.

+Yukiyasu Tsubota, et al..
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Development of the analysis system for oscillogram of arc voltage

in SAW. Keisuke Hitoshio,
Development of on-line iron loss meter.

L - B O

Michiaki Ishihara, et @l. v.ceeecsen

Improvement in reliability of mechanical ‘strength of hot strip

L R I I I R N IR E RS

Development of pencil-size vibration measuring instrument for

Satoshi Nakashima, et al.
Kunio Tabei, et al. ......
(Study of

L I I I A I I I I R R R N R e R T

Finite element method analysis of welding residual stress in member
(Study of stress behavior in hot Zn galvanizing

- O0f bridge girder.
.for bridge girder--II). Tatsuo Yamashita, et al.

Decrease of welding residual stress in hot 2n galvanizing.
of stress behavior in hot 2Zn galvanizing for bridge girder--III).

LR R I I I R I I I AT

(Study

LA R I I I R R R R R R R T I N

Investigation of test method to assess the resistance to zinc coating

for hot dipped galvanized bridge--I). ' Toru

Development of 50 kgf/mm2 class high st
resist to zinc coating induced cracking.

(A study of high strength steels

Iegawa, et al. ..v.iieievencrannes

rength steels for bridge which
(A study of high strength

-steels for hot dipped galvanized bridge--II). Ken Kanaya, €t al. weeeeoene..

350
351"

352
353
354
355

356

Restoration method

of buckled plate. Masatomi Shibamoto, et al. v...vooeenw...

Elimination of stress relief annealing for the tank corner of

LPG carrier. Hisaki Kamino, et al.
Damage assessment of structures.

Point estimates for structural reliability.
Investigation of weathering structural steel applied to the steel
bridge. Masao Hirosawa, et al. ....... csie
Fretting fatigue of duplex phase stainless steel and high strength

steel in sea water.

Kozo Nakazawa, et al.

Takeshi Koike.

L I I T

Naruhito Shiraishi, et al.

Secsecssssesensaes

sececccscscsses e
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Fatigue strength of 80 kgf/mm2 grade high yield strength steel
-with notch under varying stress repeated in synthetic sea water

at zinc potential.

Norio Maruyama, et al.
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357 Fatigue strength of tubular joint. (Effects of the variable loading

‘i and corrosive environment). Kuniteru Ishikawa, et @l. teeieesesececcsceoesse S1094
358 Creep embrittlement of pressure vessels and its evaluation.

"o Nakatsugu ADe, €L @l. weeeesescaecessisossoncesisossnsccancscconesossnnssessess S1095

OCTOBER 11, 1987 v : ; ‘
359 Width reduction of hot steel slab by press. Takashi Shibahara, et al.
360 Prevention of buckling ‘and crop control by model press experiment.
: Akinori Kangawa, et al. ..................................................... 51097
361 Investigation of width spread at early stage of rough stands in
“~hot strip mill. Takeshi FUJltSu, = T I 2 O K}
362 Development of a width sizing press in a hot strip mill.
.y Kozo Fujiwara, et al. ........................................................51099
363 Deformation characteristics of slabs in 'a width sizing press process.
.-, Shigeru Ueki, et @l. tiieieiieeeietieeedesseenensosoanesseossssecsacncnscaenses S1100
364 Synchronized and continuous opération between steel making and
... hot strip mill. Nobuo Yamada, ‘€t @l. .eciesioesccseseocnsannacssesnnseannssss S1101
365 Model test of width reduction using hot steel. (Study of heavy
5. width reduction with inclined edging rolls--II). Jitsuo Kitazawa, et al.
366 Low speed rolling effect in heavy reduction of slab’ width.
. Tadashi Hashimoto, et al. R R T O P I RRP -2 B K1k
367 Development of calculation model of strip crown in No.2 hot strip
0 mill, Fukuyama Works, Nippon Kokan K.K. Takumasa Terauchi, et al. .......... S1104
368 Reconstruction of hot finishing mill for shifting work roll.
© 7 (Modification of hot finishing train in Kakogawa Works, Kobe Steel,
o+ . Ltde=-I). Keiji Tokushige, et al.. seeerecceertcantstectsssenaseasssosassssss 51105
369 New control system and its effects in hot finishing mill.
‘. (Modification of hot finishing train in Kakogawa Works, Kobe Steel,
Lo Lt@.==II). Kiyoshi Hirata@, @t @l. ceeeieeesecnoceeosccesassessassoscnsassecnsees S1106
"370 Development of crown and shape control model in hot finishing mill. .
(Modification of hot finishing train in Kakogawa Works, Kobe Steel,
Ltd.—=III). . Junji Sato, et @l. .eetereieiionsonnanossoosccnnancencanannnanss S1107
©371 Reconstruction of automatic coil yard at Fukuyama No.2 hot strip mill,
" . Nippon Kokan K. K. (Reconstructlon of automatic coil yard--I).
. Toshikazu MOri, et ali wicieediveeianedooenesoosonsssessssoosasenssssansssens S1108
372 Control of automatic coil-yard at Fukuyama No.2 hot strip mill, Nlppon
Kokan K. K. (Reconstructlon of automatlc coil yard-~-II).
e Tatsuto Araki, et @k, it eieeesseoeseeesseacsssssacsssscassssasssosssensensss S1109
373 Characteristics of edger rolling of H-beam. Hiroyuki Hayashi, et al. ....... S1110
~"374 Basic characteristics: of H-beam rolling by universal mill with offset
: vertical rolls. - Kazushige TKuta, €t @l. ,eceecececncecvevecnoosssensanssesse S1111

ceeses 51096

... 51102

375 Multi-size rolling of T-steel. (Multi-size rolling with shape mill--II).

- Ichiro Nakauchi, et @l. (iieeeieieineeiendsencscnnnsvosnososnssssassssssnsssssssss SL112
‘376 Construction and results of compact mill at bar and rod mill at

.. Mizushima Works, Kawasaki Steel Corp. "Mikio Sasada, et al. ....ceceveenseess S1113
377 Development of automatic set-up control in wire rod rolling.

.. (Development of automatic gauge control in wire rod rolling--I).

v Takashi Ueno, et @l. ciueesreecesosessesscoceascssassonsassssesasscssancsssse S1114
378 The drawability of high carbon steel wire rod at the several

“% descaling conditions. Kiyoshi Oka, €t @le c.veveeresosscaceocacosssceasssaaes S1115
379 Outline of warehousing and delivery control system for wire rod coil.

-+ (Warehousing- and delivery control system for wire rod coil in

. Muroran Works, Nippon ‘Steel Corp.--I). ' Takayoshi Hizume, et al. ............ S1116
380 Development of labeling robot for binding hoop of wire rod.
: (Warehousing and delivery control system for wire rod coil in
;7 Muroran Works, Nippon Steel Corp.--II). = Jyun-ichi Fujlsawa, et al. ......... S1117
381 Application of autonomous decentrallzatlon to a process computer
TEiY system. RINEAro OWAKi, @t @l. ceieeereeeeeenonennnanncncenaassasssossneaneeaes S1118
--382 Total information system of cokemaking plant at Chiba Works,

‘7Y - Kawasaki Steel Corp. - Hideaki Unzaki, @t @l. .eceveceveeeeeeceonnacannneeness S1119
383 Development of control system between steel making and hot rolling

- production. Takeyuki Iwakuma, et @l. ..ceceeeeeceecoennnccsososoccoassonesse S1120
384 Replacement of network for process computer system.

Atsushi Satsuma, et @l. ..e.vetnereeeesroncceesonssssoscccasscancnsassssssass S1121

‘385.Automat1c operation system for overhead crane at coil stock yard.
- Yoshiharu Kato, et @l. ciciueerreveseeenossesscssennssancoasccceascssonassanass S1122
386 Two~direction forging technology of hollows. Kazuo Watanabe, et al. ........ S1123
387 Pipe manufacturing by forging machine with horizontal counter moving

" .’ slides. (Basic characteristics of pipe forging--I).

< - NObUhiro Tazoe, €t Al. c.vevectesesosecssossnesoccaasasensoseanncocennasssnaas S1124
388 Newly developed bar coil feeder for hot formers. Masaaki Yokoyama, et al. .. S1125
389. Composition of combustion gas in fuel rich condition.

Motofumi Kaminaka, et @l. ...eueeiieenocoscrsvssssoascccancnncnnaceasnssnnsssass 51126

P
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390
391

Economical operation of the reheating furnace in edge rolling mill
line. Yoshiki Tatsumi, €t @l. ceeeeseesscioscccnceasssssscsscsssssncsassssess 51127
Outline of the cyclic combustion control for new reheating furnace )

i at kimitsu plate mill, Nippon Steel Corp.  Yoshihiro Murase, et al. ...cevees 51128

392

393

394

395

Application of ceramics fan to batch type reheating furnace.

Toshiyuki Ooka, et al. ..eieeriinneneeuiiencossoocesnoososranocsnsnacacsanonens s1129
Experimental study of skid marks in a reheating furnace. (Development i

" of composite material composed of a heat-resistant alloy and ‘ceramics

" for skid buttons-~I). Masamitsu Obashi, €t al. ce.iceeeriesceconsasccencansons S1130

Mechanical strength of skid button by ceramics composite metal.

(Development of composite material composed of a heat-resistant »

alloy and ceramics for skid buttons--II). Kiyoshi Takagi, et al. «..eeveee.. S1131
Effects of ceramics skid button used in a reheating furnace.

(Development of composite material composed of a heat-resistant

““alloy and ceramics for skid buttons--III). Masahito Koide, et al. teveeeeess S1132

396
397
398

Roller extractor for reheating furnace of wire and rod mill.

Tadashi Sawada, €t @l. eceeeeceseeccesesesessnassssssssscsssnsssssssssssoscsnes 51133
Automatic charging and discharging system for wire rod reheating )
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