The 112th ISLJ Meeting Programme*

SYMPOSIA

OCTOBER 20, 1986 13:00 - 17:20 Chairman: Yutaka MIZUNO

Theme I. Coal Preparation for Blast Furnace Cokemaking

1 Homoginized of coal blend by the yard blending system.

Shizuki Kasaoka, €t @l. eceeecvcrececosocncsosasesosuscsnccssososonvoccsanccns Al43
2 Utilization of non-cokeing materials by briquette blending process.

Haruhisa Iwakiri, @t @l. ceeccecesceccscsocccsesecesesoscocsosescansssasocsnscse Al47
3 Development of blast furnace cokemaking technology by coal compacting

method. Ken-ichi NemOtO, €t @l. eecesessesscssnssasoassosnsvsovasassscasasessss ALSL
4 Basic study on the coal preparation. Toshiaki Okuhara, et al. ..veeeveceeee.s AlS5
5 Estimation of various coal preparation methods by simulation model.

Kunihiko Nishioka, et @l. ceceeceesscsacsosssasscsaccsncsscscsncccasssscossoscns Al59

OCTOBER 21, 1986 9:00 - 17:30

Theme II. Development of Continuous Casting, Rolling and Quality
of Steels for Direct Charging

Chairman: Kiminari KAWAKAMI
Vice-Chairman: Shozo MIZOGUCHI

6 Progress in metallurgical phenomena for development of the hot direct ~

rolling of continuous cast slabs. Kiminari KawakamMi. .eeccceeeeeessesonasssss ALG3
7 Techniques for producing slabs at temperatures high enough for

direct rolling. Osamu Tsubakihara, et @l. .eeeecececorecscresascrccccccncans Al67
8 Hot direct rolling process at Fukuyama Works, Nippon Kokan K.K.

Tsutomu Wada, €t @l. .ceeeeevecevasesssseescssssnsscssoscasoscsensssnsoncsrcscccnas Al71
9 Analysis of CC mold lubrication and development of non-sinusoidal molad :

oscillation for high speed casting of steel slabs. Mikio Suzuki, et al. ..... Al75
10 Improvement of .continuous casting technology in hot direct charging

process. Kakuji Yoshiwara, @t a@l. ceeeesesecscsecesnccnsenccncacccnnroveences Al79
11 Surface cracking mechanisms of low alloy steel CC-slabs. ’

Yasuhiro MaeHara, €t @l. ecececscssscasosocsssassssosssssncsossososssasocsscncos Al83
12 Solidification phenomena in continuous steel casting mold.

TESUO OhNAKA: «coeenecesossssssssosscssascassssosssosscscssssssssnsssescccssonccs Al187

Chairman: Takao KAWANAMI

13 Technology of the schedule-free rolling on a new hot strip mill.

Shoji Tanaka, et @l. eciseeecocarsosccosseseosonesosoasssesseoscononccocscasess Al91
14 The optimal process on continuous casting and hot strip mill.

Akio KOdai, €t @l. ciceecesssssoessveosoncsrsosseassssoscssasosnencssscacscsecancs Al95
15 Dynamic production control for continuous process V at Oita Works,

Nippon Steel Corporation. Hiroshi Yoshimura, et Bl. ceecsocsencessnsssssscssss AL99
16 Fully automatic system in the hot direct rolling process at Fukuyama -

Works, Nippon Kokan K.K. Katsumi Matsumura, et al. ..c.ccecceecccccsccrcccoes A203
17 Total production control system for hot direct charging process.

Hideyuki Onishi, et @l. t.eeeecccooseccsosnssnasossnsccnsacoossavansscsccncces A207
18 Billet mill for a continuous and synchronized operation between

continuous casting and rolling. Toyohisa Tokumaru, et al. ceccccecccccecncance A211

Chairman: Hiroo OHTANI

19 Mechanical properties control model in continuous casting and hot
rolling process. Yoshiyuki Saito, et al. Crevesecesesencecacsssssescssssassss A215

* Tetsu-to-Hagané&, 72(1986), No. 12 contains S793 to S1284 preprints in Japanese for
Paper Presentations and Tetsu-to-Haganeg, 72(1986), No. 13 does S1285 to 51660 pre-
prints for them. ’

The preprints for Symposia were published in Tetsu-to-Hagané, 72(1986) , No. 10, Al43
to A234, in Japanese.

Part of those preprints for Paper Presentations are to be published in Transactions
ISIJ, 27(1987), Nos. 1 to 6, in English.
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Effect of hot charge direct rolling on the mechanical properties

and microstructure of controlled-rolled high strength low alloy

Steel. Masahiko Murata, et al. .oeeeeo.. e e e esse s s ettt e et s ac e a0 s nesnanas eee.. A219
Effect of hot charge direct rolling condition on mechanical properties

of Nb bearing steel plate. Yoshihiko Kamada, et al. eeceetattetitaacanseseass. A223
Effect of Ti on the mechanical properties of direct-rolled steel sheets.

Noriaki Nagao, et al. cieveeenna. cierettecsans teseretteetceaserasanaes eeeecesses A227
Effect of solidification structure on the mechanical properties of

sheet steels manufactured by direct-connection-process of CC to hot

rolling mills. Ichiro Tsukatani, et al. ....c.... D T T T A231

PAPER PRESENTATIONS
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content during granulation of iron ore fines).

Akira Takaki, et al. ......... ceevescssensons teees st escetsersesrnessesesseasees 5793
Effect of raw material on sinter operation with strand cooling.

Takahisa Miyake, et al. ......... e et s s s ecee et actseactsse s st esserterreccenesees 5794
Increase of productivity by oxygen enrichment in sintering operation.

Kastuhiko Shibuta; et @l. .iuiteuiiteetieinneenaeeneensoensnsseoeanoecssnneensees §795
High bed height operation at Mizushima No. 4 Sintering Plant,

Kawasaki Steel Corp. MasayosShi OKUYaMa, €t 8L. seerenereooonononennsensnnnennn S$796
A computer control system for the operation of Wakayama No. 4 Sinter

Plant of Sumitomo Metal Industries, Ltd. Katsushige Hamada, et al. ........... S797
Automatic operation system of sinter plant in Chiba Works,

Kawasaki Steel Corp. AKira Kato, €t 8l. .cveeeeeeecsneennonas cesescessssssses.. 5798
An application of fuzzy control for sintering process.

Takashi Kobayashi, et al. ..iveeenenn. e e et cesr st tieceersessasesasrscsncsessss 5799
Analysis of heat pattern in the sintering bed from the point of high

temperature zone movement. Kiyoshi Kojima, €t @l. vueeeeerveereceeseceesnesess. S800
Sizing of sinter by closed circuit and improvement of sinter yield.

Ken-ichi Okamoto, et al. et e s e ec et ae s et s e s e e acts et casseacesnressncenneeses S801
Laboratory test for crushing of sinter coke. (Improvement of sinter

yield--II). Akira Takaki, et al. ...... DRI T 5802
Measurement of void structure and yield distribution of the sinter cake
obtained from Oita 1, 2 DL, Nippon Steel Corp. Masanori Nakano, et al. ....... $803

Relation between the character of size reduction and the rate of fine

product. - (Study on the structure of sinter cake and its character of

size reduction--I). Shigeki Kawakami, €t @l. veveveueeensonerencoeenennnnnn... S804
Relation between the structure of sinter cake and its character of

size reduction. (Study on the structure of sinter cake and its

character of size reduction--II). Shigeki Kawakami, €t Al. .vveveeeennnnnnnnn. 5805
Investigation of burden distribution with Cardan type charging system

by a small scale model. (Burden distribution characteristics of

Cardan type bell-less top--I). Yukio Konishi, et a@l. ...vveeuevenonnn.. cieees.. S806
Investigation on filling up of burden on shaft type Fe-Mn smelting

furnace. (Burden distribution characteristics of Cardan type

bell~less top—--II). Katuyoshi Fukami, et 2l. ..ivieeennnenonnn Ceerer et naean «... S807
Construction and operation of the shaft type Fe-Mn smelting furnace.

Kazuhiko Yoshida, et al. ........ [P e et ecetertat s eeaean P eececsessean . S808
An application of rist diagram analysis to shaft type Fe-Mn

smelting furnace. Haruo Kokubu, et al. ...ceuvveerenss. ceseeaennn N seeene S809
Three-dimensional dynamic model of the shaft furnace. (Development

of a new ironmaking process~-IV). Yasuo Kamei, et al. ....... Ceesrssececesnaann S810
Three-dimensional dynamic model of the melting furnace. (Development

of a new ironmaking process--V). Yasuo Kamei, et al. ..o.uvevenn.. teesessevencns S811
Test on smelting of high-carbon ferromanganese. (Development of a new

ironmaking process—-VI). Yasuo Kamei, et al. u.eveueeeeennennnnn. tecessssassas. S812
Refractories for oxygen blowing furnace. Tadahisa Arahori, et al. «.oeowe..oo... S813

Powder transportation method by use of cold model. (Development of

powder injection system for smelting reduction process—-1I).

Mitsuo Sumito, et al. ..iiuieiineienenoneennns S e et et ettt anonssnaans S814
Effect of some factors on powder transportation by use of cold model and hot

model. (Development of powder injection system for smelting reduction

process--II). Katsutoshi Igawa, et al. ........ B . 5815
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Development of fine coke breeze granulation for sintering.
Shin-ichi Hirakawa@, €L @l. t.ieeeiiennieteenensancaasasesascsncsenaannsssnnocanans
Selection of raw materials for pre-granulation method of iron ore and
limestone. (Development of iron ore and limestone pre-granulation

method for sintering process--V). Takazo Kawaguchi, et al. c.cececocvecvosnans
Increase in productivity of sinter by the addition of fine ores having a

good granulation characteristics. Yoshio Kimura, et al.
Characteristics of iron ore fines for sintering. - Junsuke Haruna, et al. .
Basic designs and determinations of optimum operating conditions of
pelletizers for sinter raw mixture. Satoru Suzuki, et al. ...cceveeees
Comparison of the granulating characteristics of various pelletizers
for sinter raw mixture. . Satoru Suzuki, et al. .ccececeoscenn

s e e e s

-------------------

‘Segregation of sinter mix. (Improvement of: the material distribution in

sinter bed--I). . Takeo Harada, et @l. .ciuircecccccecanssronnnns N
The most suitable particle segregation of ‘sinter mix. - (Development of
technique for segregation of sinter mix--I). Nobuhiko Hiiragi, et al. ........
Improvement of charging methods of sinter mix.  (Development of technique

for segregation of sinter mix--II). Kiyonori Yamamoto, et al. ....cevevcesenns
Improvement of the charging equipment for: No. 2 Sintering Plant of Kimitsu
Works, Nippon Steel Corp. (Improvement of distribution of the raw

material on the strand--II). Yosio Kamiko, et al. ..... ceeiesessenen cecssesnnn
Effect of apparent density of raw mix on yield and sintering time.
Masami Fujimoto,. et al. ....... csesevasene Pecsetraesecsasssaisuassnessasesa cees

Pot test of vertically separated raw mixes with different basicity in

condition of non-segregated charging. (Sintering pot test of raw mix by
double layer charging--I). Masahiko Sato, et al. ....viiiencennnnnns .
Pot test of vertically separated raw mixes with different basicity in
condition of segregated charging. (Sintering pot test of raw mix by double

---------

layer charging--II). Masahiko Sato, et al. «ceeceiececcnecans cesesans Ceeeeneene
A phase analyzer of mineral mixtures with backscattered electron and

X-ray intensities. Yukihiro Hida, et @al. .c.cecereeecccecannsass csessecnsene .
Effect of chemical composition of fine particles on sintering operation.

Ki Sam Nam, €t @l. titeeseaesassssssaseascssacsnesssasansasnasnseansans cesccccane
Development of RDI estimation model based on mineral structures of 51nter.
(Production of mineral phase controlled sinter--X). Hidetoshi Noda, et al. ...

Behaviour of the reduction degradation of skeletal rhombohedral hematite

in sinter. (Study on evaluation method of sinter quality--IV).

Tsukasa Takada, €t A@l. .t .eeeeeesoesccastssocscssascscosssrscsocsasnsossssocsssssscscssces
Influence of adhering fines on the ore residue in sinter ores.

Norio Kurihara, et @l. ceeescesceccovscoceecsonacosens ceesscesenssrasrsenvenasee
Analysis of permeability in sintering bed. (Approx1mate simulation model

of sintering operation--II). Masami Wajima, et al. ....iveeeerevcrcnaeoscssonas
New lining materials for main sintering stack. Masayasu Shimizu, et al. ......
Decrease of air leakage at Sakai No. 2 Sintering Plant, Nippon Steel

Corp. Shigeya Rubo, et @l. ..ieiereioetoesersecoscscsacssoveosssvsoscessnsosccsnsosns
Energy saving operation in sinter plant of Chiba Works, Kawasaki Steel Corp.
MotoO Yasuda, €t @l. ceeescosossssccscsssnnsonnccs ceessene ceteserresecasacensas
Interrelation of chemical properties between coal and derived tar.

TOShiO KOLKE. eoerenrencesessoceossenssoesssssssssscsoscscsessnnsscssssccosanss ceeaee
Heat recovery of coke oven gas by direct heating process of benzollzed

wash oil. Syun-ichi Tamura, et 8l. (.i.iiiiieeeaeennsncanscaccanas cecesecsneenns
Development of carbonization in coke ovens. (Estimation of gas evolution
patterns). Kazuhito Sakamoto, et al. ..cevvererecnnccoscscncscns cesecnsacnen .o
Effect of coking chamber width on coking time. (Studies on coking

chamber width~-I). Takashi Arima, et al. .ceoeeeoeseconcccsccsns ceesnann ceenn
Effect of coking chamber width on coke quality. (Studles on coklng

chamber width--II). Takashi Arima, et al. ....ceeerecncecnacan cerenan ceetaaane
End flue heating equipment of Nagoya No. 3 Coke Oven Plant,

Nippon Steel Corporation. Zyunzi Ohori, et al. ....... eecessesssnsssseanees .
Homogenization of coke strength by heating pattern. Kazuma Amamoto, et al. ...
An investigation of combustion chamber control in a coke oven.

Tsuguhiko Nakagawa, et @l. c.ceereeeereeeneossesosestocssssosssenscssnsscncnness
Evaluation of final coking state by sensors on guide car.

Kazumasa Ariyoshi, et al. .iiuieriieieiererensinonnnnnsocnnnnns cecsectssssassennsnsn
3-D measurement and control techniques. (Repairing system for in-operation
coke oven—--I). Toshihiko Sakai, et al. ....c0.. ceceseesesainn teesesacenaenan .o
Development of plasma spray repairing for wall bricks. (Repairing system

for in-operation coke oven--II). Yuji Narita, et al. ....coeeee. cessescnceen .o
Mechanical design and control system of repairing robot. (Repairing system

for in-operation coke oven--III). Katsunobu Udagawa, et al. ....ceceeesnes ceoe
Elimination of deposited carbon on coking chamber by blowing air.

Akikazu Nakazaki, et al. ....'ecvvenenn
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Elimination of adhesive coal on chute of coal crasher.

Kouhel TakamoOto, €L @l. ceteeeserteeosensoersnssasesassssncsssscosssssssacsacsnnss S851
Controlling system of -10™/, briquette ratio at briquette blend
coking process. Yuzi Ishiharaguchi, et al. ...ieevieeenneanace Cetectesracanenn s852

Effect of bulk density on low-medium temperature carbonization.
(Study on low-medium temperature carbonization--I). Shozo Itagaki, et al. .... 8853

Effect of coal granulation on coke quality. Chikara Nakamura, et al. ......... 5854
Method of adjusting siZe of coke carbonized coal block.

Shigeru Kuwashima, et al. ceevevercernceasens T S855
Construction and operation of coke dry quenching plant for Fukuyama No. 4

Coke Oven, Nippon Kokan K.K. Fukio Kuwada, €t al. ..eceveeevccnes eiasesesssnns S856
Development of double flues for coke dry quenching plant.

Fukio Kuwada, et @l. .ieeeeeeessnenosscsccasossesansncanses Ceteessvesssesseaeass 5857
Stress corrosion cracking of b01ler tubes at- coke dry quencher.

Yuji Sato, et al. ..iieesecocen cevecosanssnancs S etsssscssesssssesssesss et ane e ne S858
Mechanization equipments provided on Tobata No. 1 Blast Furnace Cast House .,

Nippon Steel Corp. Yasuo Iyoku, et al. ..cevveievecans ceeesaceseenesae ceseenas S859
Development of the mud gun nozzle with ceramic coating.

Hatsuo Taira, et al. ......... O eoveserrtosesnsacs ceeteseseensaaen .... S860
Development of cylindrical tlltlng runner of blast furnace.

Koichi Shinohara, et al. ....vveverenceccnann cecesssercsanons sececssescscascnne S861
Development of highperformance vibration castable for tilting runner of

blast furnace. Haruo Mitsui, et @l. ...i.ieieeniieineerenennoseannnnnnss eseesess S862
Decrease in refractory consumption at Fukuyama No. 4 BF, Nippon Kokan K K.

Makoto Gocho, et al. ...... ceessevestsesssasns ccesessetssasreseenannans seacses 5863
Cast control system on Sakai No. 2 Blast Furnace of Nippon Steel Corp.

Shoji Yasunaga, et @l. .eiieeieneeosceeceeecacccosecsonssssssosssassnssnsnsans «... S864
Decrease in tapping times at Fukuyama No. 4 BF, Nlppon Kokan K.K.

Makoto Gocho, et al. ...cevecnsen ceeseaaaan cecracesescsaercsesssnesns ceeesssssss S865
Reduction of tapping frequency at Ohgishima Blast Furnaces, Nlppon Kokan K.K.
Kunihiko Ishii, et al. s.ce.n. ceeeeetenene seeesassccsesseessersrsne e srevess eee. S866
Development of hot metal transport control system. Masayuki Hayase, et al. ... S867

Measurement of pulverized coal flow in gas. Hisatsugu Ishizu, et al. ......... S868
Pulverized coal injection equipment and blast furnace operation at No. 1 BF,
Nakayama Steel Works Ltd. Toshiya Kumada, et al. .ccceevcessn seeesersessenenn 5869
Operation of pulverized coal injection (P.C.I.) with high P.C. rate at

No. 2.Blast Furnace of Ohgishima, Nippon Kokan K.K. Takashi Waka, et al. ..... S870
Combustion state measurement of pulverized coal in and around raceway

by using sideways tuyere probe. Kanji Takeda, et al. ....cceeevessssnveccesess S871
Control of raceway temperature by use of hot blast control valve.

(Investigation of raceway behavior--II). Shigeru Wakita, et al. .............. 8872

"In-situ” analysis of high temperature gases by infrared spectroscopy.

Noboru Takahashi, et @l. teeiieriieeeeecincensoscscssssssnsans ceessesessesasassss S873
0% sinter ratio operation of Wakayama No. 2 Blast Furnace, Sumitomo Metal
Industries, Ltd. Michihiko Yamashita, et al. ..cieeeeeeinerecrancenns teseseness 5874
Efficient Recovery of small size sinter and operational results.

Masaru Nakamura, €t @l ceeecessessssesasoesssosessosssascasssssssosssnssssecscss S875
Development and application of expert system for operation control of the

blast furnace. (Blast furnace operation control by artificial intelligence

system-~I). Masaaki Sakurai, et @al. cceccetccrvoncccccsncenns cesesssrsssssescsss 5876
Investigation of silicon-probe for hot metal using thermal EMF method.

Mitsuharu Tominaga, et al. «.ceeecevacaes cetsecscveonraesersnes ereosseseransraes 5877
Blast furnace operation of low deviation in [Si].

Hirobumi Nishimura, et al. c.ieeececceccosas s teessssescacensasessesenns ceeesane S878
Lower stack gas distribution for low silicon operation of blast furnace.

Makoto Nomura, et al. ...cceeveccencnccanns Ceeeessceenanns ceeccsecssesssersenaen S879

Production of low [Si] pig iron in low productivity operation at Kokura
No. 2 Blast Furnace, Sumitomo Metal Industries, Ltd.
Yoshizumi Kawaguchi, et al. ........ tecesssssesssesencoes s cecesssseseseseanna S880

OCTOBER 22. 1986

89

90
91

92
93
94
95

Effect of additives and heating temperature on the strength of pre-heated

iron ore briquette. Arata Yamaguchi, et al. ....... cececesencssssaerrsecsen s S881
Lowest limit of cement content in cold pellets. Masao Ishii, et al. .......... S882
Strength and reducibility of cement bonded cold pellets containing

iron sand. Reijiro Takahashi, et al. ......ciieeieinerisnens ceerasasrecsesesens 5883
Effect of reducing form on the strength of cold bonded pellets during

reduction. Hajime Yamada, et al. .......... T N Ceteessesesaecannn 5884
Reduction-reaction of carbon mixed pellet in blast furnace.

Hisao Kamiyama, et al. ..... cesesens W e vieseceseseecsnesseecasessssasssessecs e $885
Blast furnace operation using high amount of carbon mixed pellet.

Keisuke Mio, et al. ....cccveueeccnns C et e cesesetes st esscacsetsasnases e cececs 5886
The complete remote control of the raw materials transportation system

at Yawata Works, Nippon Steel Corp. Jun-ichi Sakuragi, et al. ....cceeceoenee . $887
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96 Improvement of ore preparation plant at Fukuyama Works, Nippon Kokan K.K.

Kazuhiro Kikuchi, et @l. ..ieeveeeeneererensceocossanesnnsoanennss [ .... 5888
97 Development of multiple and slit burner. (Development of low fuel rate

ignition furnace of sintering plant--I). Motofumi Kaminaka, et al. veeieeceans S889
98 Application Of multi-slit burner to the ignition furnace of sintering

plant. (Development of low fuel rate ignition furnace of sintering

plant--II). - Genshun Kochihira, et al. .......c.ciiiiiiiennnsn teeesesacssnas . S890
99 Relationship between solubility of Al503 in wustite and its reducibility.

Takashi Inami, €t @l. teeieseecesossesecosencnscnsansananns Geeecccorsonosaceans 5891
100 Effects of impurity elements on the reduction rate of dense wustite.

Kazuhiro Nishihara, et al. ¢ececeene e e e s sseseassrasessee s e nereeaceessano e S892
101 Comparison of rates of reduction of iron ore sinter by CO and by Hj.

Byoung Il Lim, et al. ...ceceevosccccscann celseecssaenenn e ereeeresesr s nsans 5893
102 Rate of stepwise reduction of single particles of sinter with CO-CO2-N3

and H-H,0-Nj gas mixtures. Tateo Usui, et al. ........... cesesesssessecenes. 5894
103 Rate of stepwise reduction of fixed beds of sinter with Hp-H20-N2 gas

mixtures.  Tateo Usul, et @l. ceeevececceennsnsssnsnsae ceesscsnssasenesensssess 5895
104 Reduction of iron oxide pellets in a. fixed bed with H»-CO gas mixtures.

Takeaki Murayama, et @l. ceieeeeecescasoncncanannnnns P 5896

105 High temperature measurement of structure parameters for molecular

diffusion, :Knudsen diffusion and viscous flow through coke and graphite.

Yoshihiro Shigeno, et al. s.cviceeosnaencanen D T R -2 - 1 X
106 Kinetics of the reaction of coke with steam. Kouji Takatani, et al. ......... S898
107 Effects of carbon gasification on -the reduction rate of sinter with

Ar-CO-CO2-Hy mixtures under heating-up condition.

Yoshiaki Kashiwaya, et al. ..ceececenns cevserssaserenans cesecanssscsnasesseses S899
108 Reduction of SiOj by solid carbon. (Rate of the formation of SiO and

SiC). Kazuteru Kawauchi, et @l. .eiveieitteeeeeeeecnesnassannsosssessoassassasss S900
109 Reduction and degradation behavior -of lumpy ore in a blast furnace

condition. Masaai Naito, et al. ..ieiteerereeecsessossncscrssscnsscnsssssssssas S901
110 Reduction, softening and melting behavior of several lumpy ore.

Keiichi Nakamura, et al. (coveceeecacenen A - 1 11 ]
111 Fundamental study for the rate of heat transfer in packed beds.

Tomohiro AKkiyama, €t @l. ccveseioesososcsessssasosssosscnsssossnssnsenoososssesas S903
112 Model experiment on the liquid hold-up in blast furnace.

Yutaka Oda, et al. ciseccncsccscs e - = 1
113 Model experiment on the liquid flow in blast furnace.

Takashi Sugiyama, et @l. ceieeeeereceeiencaccccsnsesscnnsssssnssssssssocssocsss 5905
114 A mathematical model of blast furnace by using FEM and method of

characteristics. 'Jun-ichi Kudoh, et al. ....cciccuvennnnnnnn tessereseceresons S906
115 Reduction of iron oxide pellets by simulated moving bed :
. Keiji Kobayashi, et @l. .veevreaseieedeescsnsnsssccncacsasanssssnsesnccssenass 5907
116 Behavior of solid particle in the blast furnace. (Finite difference

method for non-rectangular domain).  Kouji Takatani. .....cccveveevieseencess. S908
117 Disintegration of coke during gasification under mechanical impaction.

Yuji Iwanaga, et al. teeeeveesenncecccvacanns T T $909
118 Properties of coke at high temperature treatment. Tatsuo Fukuyama, et al. ... S910
119 CDQ power plant and its operation at Fukuyama Works, Nippon Kokan K.K.

Yosio Tani, et al. c.ciesveescoecsnsoanss I - A A
120 Conversion of existing heavy oil, gas firing boiler into fluidized bed

coal combustion boiler. Tetsuo Kltagawa, et al. cicieieeeennns sesesssssssssesss S912
121 Particle size segregation in bell-less top bunker of blast furnace.

Yoichi Aminaga, et al. ..vevevenececcnnes cesesesenenn P - 13 B
122 Flow dynamics of granular materials in a hopper. :

Tsutomu Tanaka, €t al. ..ceeeccecacesocons tesesescsetecasrasssssessssevansscss 5914
123 Effect of burden discharging rate from large bell on burden distribution

in blast furnace. Masakata Shimizu, et @l. cecvieverrnnenacncsons ceeresesancas S915
124 Burden distribution characteristics of new type bell-less top.

(Vertical 2-stage hopper with three discharge ports).

Hiroshi Oda, et al. «.vewevscscsncssccansanns ceetecccsenrasnessnne cesertecssens S916
125 Introduction of bell-less type charging system to Tobata No. 1 Blast .

Furnace, Nippon Steel Corp. Kiichiro Kurihara, et al. ....cicevecceonns eeeess S917
126 Application of laser-profile-meter for controlling the Muroran No. 2 BF,

Nippon Steel Corp. Yoichi Sugizaki, et al. ...eeevee.. e eseseesnecns ceeeessas S918
127 Improvement in burden distribution of the blast furnace with worn wall.

Jun Tsubota, et al. ..cee.. e e s e s e s s es s s e sases st et et os e secessssssssses 5919
128 Rellnlng and the start-up operation of Fukuyama No. 5 Blast Furnace,

Nippon Kokan K.K. Hitoshi Kawata, et al. tceeiereeenecenonenoasssssonn eesesss S920
129 Countermeasure to prolong the life of No. 3 BF in Fukuyama, Nippon

Kokan K.K. for 11 years. Yutaka Yamada, et al. ....c.venenn. ceseesesssssecncns s921
130 Thin wall structure for blastfurnace shaft. Yasuyoshi Mizuno, et al. ....... 5922

131 Cooling and Re-heating of NSC type hot stove. Aiichirou Sakamoto, et al. .... S923
132 Improvement of cooling capacity on furnace bottom at operating
furnace. Mitsushi Shirakawa, et al. .tiveeriieeeeerereeeeeeenanaiannnes ci e 5924
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Application. of C-SiC bricks to blast furnace hearth lining.

Kazunari Niiya, et @l. c.iuieieeeesscssocessesacosasonsnsnsscsnssnnenssssss eeees 85925
Upper stack profile repair at Mlzushlma 2 BF, Kawasaki Steel Corp.
Yoshikazu Senoo, et al. ....civincevss tesacesssssesstsssssseseccs st o s atsssoans 5926
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Viscosities of borate-base binary molten oxides and characterlstlc

features of the viscosity of molten salts. Masayuki Kawamoto, et al. ........ 5927
Density measurements of FeO-Fe;03-2Ca0-SiO; melts. Hiroshi Irie, et al. ..... 5928
Interfacial tension between molten fluxes and so0lid and liquid iron.

Kazuhiro Fujiike, et al. (icivvverenens PRSP seesieevaseeteeenn ... S929

An estimation of the diffusivity of calcium in Ca0-Si0O2 melts..
(Simulation and estimation of physical properties of slag by molecular

dynamics--I). Tooru Matsumiya, et @l. ...eeerecencnoccncnens st esnteesecncens S930
Measurement of thermal conductivity of slag by finite difference method.
Tsuyoshi Inoue, et al. ..iceveseeecnssansssasssasnnesos cieeseresssenssseasrsess S931

Effect of composition of multi-component oxide inclusion in steel on its

melting point. (Estimation of the melting point of multi-component oxide
inclusions by the thermodynamic models--II). Wataru Yamaka, et al. .......... 5932
Heat of formation of liquid Fe{O-MnO-S8iO; slag. Masayuki Arai, et al. ....... §933
Activities of P305 in BaO-BaCl,-P205 slags used for dephosphorization

of chromium-containing hot metal. Hiroyasu Fujiwara, et al. .¢.cceeveceseoae.. S934
Activities of iron oxide in molten fluxes containing alkali earth metal

oxides and chlorides. Mao Fa Jiang, et al. ....ecveencnn teessescassesasssseass 5935
Manganese distribution between liquid iron and Fe{0O-Mn0O-SiO2 slag

saturated with MnO. Ichiro Kikuchi, et al. ...... cesenan cecrsssssssesrssveesss S936
Effect of foreign ions on the solubility of CO2 in liquid fluxes

containing alkaline earth oxides and chrolides. Hideki Iritani, et al. ...... $937
Measurement of equilibrium partial pressure of CO2 of BaCO3-BaO biary

melts. Tetsuo Ishida, et al. ........ C et eseesseassanssevasesavseessensensesss 5938

OCTOBER 21, 1986

147
148
149
150
151
152

153

154
155
156
157
158
159
160
161
162
163

164

Desulphurization of hot metal by Ca0 impregnated with carbon.

Akira Tamura, et al. ..ceeeececccencnsnscson sesecsanse e -
Desulphurization of hot metal by Ca0 based fluxes using levitation

technique. Itsuro Kitagawa, et @l. .teeeeeeeeeoonnosososassscssennonsnsnsseasss 5940
Equilibrium among solid Fe-Cr alloys and sulfides at 1573 K.

Toshiharu Fujisawa, et @l. ceeeveseeeassnoosnsacsssssenaooessoasnnassensessenss 5941

Influence of additive for desulfurization behaviour of molten iron in

Ca0-MgO crucible. Toru Degawa, et Al., tieiieiieeannnn Chceeterneesssrrecaness 5942
Oxidation reaction of silicon in molten iron of high carbon concentratlon

by FeO containing slag.. Weil Pan, et al., .........ccc0nn R T I S943
Rate of dephosphorlzatlon of hot metal by molten slag.

Katsumi Mori, et al. civeeeeeeeeoeeecsssosesascnanesns Gt essesevesreastresoanes 5944
Dephosphorization of molten iron containing chromium by CaO—BaO-CaF2 flux.

Shigeru Inoue, et al. ........ Ctesaceseeteeeseonesanoasnne cieessseseecensseanss 5945
Evaluation of dephosphorization flux for hot metal treatment

Shohei Koroki, et al. ..ccececccncancnssssase tteessasterseserecscsnnssensravess 5946
Experlmental result of hot metal dephosphorlzatlon by Fe- and Mn-oxide

in small scale furnace. Shin-ya Kitamura, et al. ......... cesessssscsenssenes 5947
Desulfurization and simultaneous desulfurization-dephosphorization '
of liquid iron by Nazo—based flux. Kyoiji Runisada, et al. .,...iiieeecverocenss 5948
Interfacial resistance in nitrogen desorption from molten iron. .

Masamitsu Takahashi, et al. cceceecceccnene certeenan ceeriessvnae eeersisessessas 5949
Effects of calcination conditions on the reactivities of burnt 11me for
steelmaking. Kazuhiko Kato, et al. ..... s esenrescentens et et raiearssresnnnss S950
Theoretical analysis of desulfurization in molten steel.

leoyuk; Tanaka, €t @l. cieeeseeeseceesecsessossaceasssnonans t e aeeeeersanenn S951
Behavior of gas jet / plume injected horlzontally into liquid.

Takeharu Tamura, et al. ..... Ceeseesennann e eseesesseses s e et et eacennarssseeans 5952
Interaction between gas and liquid by means of jet of top blow. :

Tsutomu Tanaka, et al. ..cevevecnsocns Ceesecterr st es st c e estecnsccsnsannr o 5953
Application of ultrasonic pulse technique to gas- lquld countercurrent flow.

flow. Masahiro Ishigaki, et al. ..... cereessesaanae . Ch et esesseseeroaens 5954
Penetration behavior of single particle 1njected into llqu1d.

Jueng—-gil Lee, et al. .. cececenacannn cetesene teeersesesssessenene feesecearenas 5955
Cold model study on the mixing rates of a great deal of molten

slag in converter. Takashi Tanioku, et al. ....... . it iiiiiernnnncnns veesess S956




165 Estimation of liquid flow in bottom blown converter. (Estimation of
liquid flow by three dimensional analysis--I).

. Yukio Tomita, @t @l. ecevenscecocaeosocsasseevsessssesscossccnnsssscsscncnssscasnsse 5957
166 Numerical analysis of three dimensional fluid flow by F.D.M. eith higher
ceeerenecanaens ... 5958

accuracy. Ikuo Sawada, et-al. .......c.... Ceeetiatetaeeaan ..

OCTOBER 22, 1986

167 Operation of powder blasting desiliconization in blast furnace runner

of Kashima No. 1 BF, Sumitomo Metal Industries, Ltd. ' (Development of

hot metal treatment for mass productlon-—III) Masaaki Yoshida, et al. ...... S959
168 Oxygen partial pressure of hot metal in continuous selective ox1dat10n

process. (Refining of plg iron contalnlng Nb--VII).

Tsuyoshi Ozaki, @t @l. ceeeerercaniorscenacccceinccnanas cerenacs fesescannn eees S960
169 Removal of copper from hot metal by molten fluxes.

Hirokazu Shirakawa; €t 8l. iwieeeesecsncssoocivesssossoaanss vesesecvense ceeses 5961
170 pistribution of copper between carbon-saturated iron and NajS bearing

fluxes. Takashi Imai, et @l. .. eerieeoncensoccceosccnnnns cessecetrecresessenes 5962
171 Distribution of chromium and sulphur between carbon-saturated

ferrochrome and slags. Hiroshi G. Katayama, et al. ......ceiceeeones vesescesss S963
172 Behavior of gaseous reduction of molten slag containing niobium oxide.

Kazuyuki Sakuraya, et al. .....ivecevnvennn seessessecencsvasaesencssssaasenes . 5964
173 Dissolution and reduction behaviors of chromium ore in molten slags.

Masayuki Sato, et al. ..i..eeceeecineenns seccciesceven teesecscsscsnsesescsssesss S965
174 Production of amorphous mother alloy by the fu51on—reduct10n method.

Tomoo Takenouchi, et al. .....cccoccn Cessersesssssasaises tecessassnsessnsssscs 5966
175 Bath movement of molten iron in a coal gasification vessel.

Tsutomu Tanaka, €L &l. eeieisscoosssansseasvsecsancesssasncnsnasas vesssessssseses S967

176 Utilization of the chromite sand and the comparison of- feedlng ways of

the chromite sand. . (Smelting reduction of chromium ore in 5 t test

- converter-~II). Shuji Takeuchi, et al. ...cvveevienaennn. cieisecsarsesnseseasss S968

177 Effect of chromium ore charging method on reduction rate of chromium ore.

(Fundamental study on smeltlng reduction process--VI).

Toshio Takaoka, et @l. ..icvvvievresieenannerreeensnocatcassossossncsessonscnes 5969
178 Comparison of smelting reduction of iron ore with chrome ore in a 1 t top

and bottom blowing converter. - (Development of smelting reduction

process of iron ore--I). Michitaka Matsuo, et al. ....cciretosresrncncncnsens 5970
179 Slag foaming at smelting reduction of iron ore. (Development of smelting

reduction process of iron ore~-II). . Hiroshi Hirata, et al. ....... ceseeenenen S971
180 Smelting reduction of manganese sinter ore with top and bottom blowing

converter. Masaki Fujita, et al. ..eeeveecveccaccccnnn cedesrsnasesesssnsseass S972
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181 Equipment and operation of billet caster for stainless steel wire rod.
_ (Development of continuous casting for stainless steel square bloom~--I).
Ryoichi Hidaka, @t @l.u.ecevoeeescseoososncssasssccssassanssossssscassnssosanses 5973
182 Improvement of quality on small-size square bloom of stainless steel.
(Development of continuous casting for stainless steel square bloom--II).
Shogo Matumura, €t @l. cececeoecveoscascensoscacssssnsacacssscsnsssnsssssessces 5974
183 Casting of aluminium killed steel in small section continuous casting ‘
machine. Yoji Hatsuse, €t @l. c.veevenocccecscocscaocesassssccssnnsassesnsses 85975
184 Change of hydrogen distribution on piercing process from CC round billet.
) Satoru Ura, et 8l. ..cieeieeeeeecacoocassasensssccosanssocsasssscsasssscncascscss 5976
185 Development of technique for high speed casting, 3.0 m/min. (Technique
and operation of No. 5 CCM at Fukuyama Works, Nippon Kokan K.K.--VIII).
Kazutaka OKimoto, €t 8l. cueeeeececcoscscecosossssasocasassssssnossscscssssssasses 5977
186 Development of constant slab width control for continuous casting.
(Development of slab width control system for HDR--I).
Shunji Nakamura, et @l. ceeeeeceoscsccsenosssosesoncssssassencsssssssscsscness S978
187 Development of high-productive  twin mold casting by thinner center
block. Toshiaki Suzuki, €t @l. ccieevsornscoccnonccsssssacesenscaserssanssess 5979
188 Long life giving methods of C.C. rollers. Masahiro Tomatsu, et al. .......... 5980
189 Valuation test method of thermal fatigue peculiarity of pinch roll

materials for continuous casting machine. Akira Ohnuki, et al. «cccccccaenn. . 5981
190 Rationalization of tundish service at No. 3 CC in Kobe Works, Kobe

Steel, Ltd. Masatoshi Sasaki, et al. ciceceecenceancsocnsoacsoncncnee ceeeneee 5982
191 High purity coating material for tundish and its wearing pattern.

Nobutaka Watanabe, et al. ...cveeeeeene cecssesssens teseessersssssssssescans ... S983
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Influence of tundish temperature on quality of products in bloom continuous
casting. (Heat balance analysis by means of continuous measurement of

‘molten steel temperature in tundish--I). Jun Eguchi, et al. ..vevevrnnn... ... 5984

Continuous casting of stainless clad billet._ (Development of continuous

‘casting process for clad steel--I). Michio Ohashi, et al. csertsestsiietsaasas S985

Improvement of micro structure of horizontal CC stainless steel billet

by cold working. (Development of horizontal continuous casting--VIII).

Hideo Kiyoto, et al. R TR T - L -1 -3
Solidification on the narrow face of thin slab. (Continuous casting of

thin steel slab by horizontal twin-belt caster--II). :

Seiji Itoyama, et @l. tveeeeeeenceenoononoennnennnnn teesercecestacssaanceseses S987
Non-metallic inclusions of slabs produced by a low head continuous

casting machine. (Quality of slabs produced by a low head continuous

casting machine--I). Yoshio Nuri, et al. e eetisessssestassecesrsenssacnsasse 5988
Surface cracks of slab produced by a low head continuous casting

machine. (Quality of slabs produced by a low head continuous casting

machine--II). Kousaku Ozawa, et al. e et eeecesitescrecccssessescsssssasacsass 5989
Segregation and solidification structure of slabs produced by a low

head continuous casting machine. (Quality of slabs produced by a

low head continuous casting machine--III). Tooru Matsumiya, et al. .......... S990
Theoretical analysis of unbending for continuously cast strand.

(Theoretical analysis of unbending in a low head continuous caster--I).

Kiyomi Shukuri, et al. T - -1
Simulation of deformation of continuously cast steel slabs.

(Theoretical analysis of unbending in a low head continuous caster--1I1I).

Kazumi Yasuda, et al. L TR -1 1 1)
Relationship between formation mechanism of internal cracking and defor-

mation strain. (Theoretical analysis of unbending in a low head

continuous caster--III). ToOru MatSUmMiya, €t @le weveveeeseoeeeeeseeesennenas S993
Bulging analysis for continuous casting bloom using creep model.

Hiroyuki Yasunaka, et @l. touiieiiinnuiouunnnneeaconanasossseessaeeeesanannnnns 5994
Investigation results on as-cast bloom quality after enlargement of

mould size. HIikaru Uet@, et @l. .uiuiiueeeeeoeoseenneenneseseonconasonaesnessss S995
Reduction of manganese ore with oxygen gas injection desiliconization

and dephosphorization treatment of hot metal. Eizo Yonenaka, et al. ...ccc... 5996
Temperature control technique at hot metal pretreatment furnace.

Kiminori Hajika, et al. L I I T T T O 1 1 Iy 4
Construction and operation of dephosphorization equipment of hot metal

in torpedo car at Wakayama Steel Works, Sumitomo Metal Industries, Ltd.

Takashi Nakayama, @t @l. tuueuuvunrenasusooenesnnnneoeenossennoeenennneeneeses 5998
Comparison between soda ash and lime base flux in hot metal pretreatment.

Shuichi Kato, €t @l. tuiiuiiiiinoenenenueennnennsennnonnsnmennni. cereneeneen «s. 5999
Dephosphorization behaviour of hot metal with BOF slag-based flux in 2.5

ton laboratory scale converter. (Development of dephosphorization method

of hot metal in top and bottom blowing converter--I).

Tohru Matsuo, et al. L T T R T <2 K0 110
Dephosphorization behaviour of hot metal with BOF slag-based flux in

160 ton BOF. . (Development of dephosphorization method of hot metal

in top and bottom blowing converter--II). Tetsuya Moriya, et al. ¢eceveeev.. S1001
Investigation of dephosphorization in high phosphorus hot metal.

Noriaki Yamada, €t @le ceueeeveeeeeoeesoenoneosonennnsnnesnnennss teeececanenes 51002
Dephosphorization capacity of CaO-CaF.-CaCl.,-Fe.O. flux. (Development

of dephosphorization method of molten“iron &ont&ifling chromium with .
lime-based fluxX——I). TONIU MAtSUO: v evvonernnsoesononcoennnnoesnnnnnn. cesss S1003
Dephosphorization of crude stainless steel melt produced by a smelting

reduction process using a 10 t experimental convertor. (Development

of dephosphorization method of molten iron containing chromium with

lime~based flux--II). Takeyuki Hirata, et al. veveesoeon. seerssencesnsssssss S1004
Development of the post combustion lance for LD converter.

(Development of the post combustion technique in LD converter—-1I).

Nobuyoshi Takashiba, et al. .ivieerenncccnonencnncess Cieerasecnnans csecesess. S1005
Development of the post combustion technique for the top and bottom

blowing converter. (Development of the post combustion technique

in LD converter--II). Masanori Nira, €t @l. veueeeeseenoenonnonceennnnns ..ee S1006
Investigation of the mechanisms of post combustion in converter vessel.

Minoru Ishikawa, et al. c.ceeveneennns t et et eeeet et etess et enenens s eecarsaaens S1007
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218

Production of high carbon chromium bearing steel by BOF-CC process.

Natsuki Namura, et al. coeveeceaennn D T T cerrsenees S1008
Continuous casting of 13 & Cr steel. Takashi Kubo, et al. .......... ceessees 51009
Production of leaded free cutting steels by continuous cast large

section bloom. Kazuo Ishiyama, €t @l. vueeeeueenennnnnnnnnnn.. Cererecrereaennn s1010
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Quality of continuous cast lead free-cutting steels.

Kazunari Kimura, et @l. ceeeeccsecossesccsscncsssssssosnstsnssasassansnsossssss S1011
Water model experiment of molten steel flow in C.C. mould. (Control of

molten steel flow at free surface in high speed C.C. mould--I).

Toshio Teshima, €t @l. .ceeecesssesecssesssscsssossnsssssscsasssssnsscsnsssess S1012
Optimal shape of submerged nozzle at high speed casting. (Control of

molten steel flow at free surface in high speed C.C. mould--II).

Youichi Nimura, et @l. ceciesesscecreccesossssasscss et e ecesesssesasess st asens s1013
Developemnt of electromagnetic stirring technology in CC mold.
Tokinari Shirai, et @l. sceeeeceevececcnossscccssca cecceessatesscacseccstannnn $1014

Improvement of surface quality of C.C. slab in austenitic stainless

steel., Shoji Tokushige, et al. ccciieeerrenecsctsscessosensssssncsssccsssess 51015
Effect of stirring condition on amount of sub-surface inclusions in

titanium bearing stainless steels. Hiroshi Morikawa, et al. ......cecceees.. 51016
Principles and utilization of a robotized eddy current testing system on

a continuous casting line. Jean Louis Muller, et al. .cceeeeeeencessocsossss S1017
Development of bath level variation detector in CC mold.

Hidetoshi Yuyama, et al. ..eceeececcedencnosnscscns tecsscencessssasssssssssss S1018
Application of infrared rays thermo-graph to measure molten steel flow

in continuous casting mold. Tosiyuki Hirose, et @€l. .ceiivieeseecesosecassss S1019
Development slag. outflow detecting method by means of pressure
measurement. Masateru MOri, et 4l: .c.ciiececrsscacssoccnaronscnacans
Development of on-line slab quality estimation system. :
Masao 0Same, €t Al. seeeevessssessossssescssssesssscssssesosssascssanscesnsesse 51021
Local corrosion. of immersion nozzle for continuous casting of steel and
countermeasures against the corrosion. Kusuhiro Mukai, et al. ......ecce0000 51022
Development of continuous measuring technique of molten iron temperature.

Yoshiaki Shia, €t @l. seceeiescnocsossocssosssccnssossssasccssassssssssesnsssss 51023
Construction and operation of molten steel transportation equipment in

Muroran Works, Nippon Steel Corporation. Touzi Hoshino, et al. .....c.v..... S1024
Micro porosity of uni-directionally solidified ingot. (Manufacture of

heavy section steel plates by UDS process--IV). Mutsuto Tanaka, et al. ..... 51025
Simulation of solidification and carbon segregation in hollow ingots.

Renji Saito, @t @l. teveveeeesrecivseoasoracnsncsacscscsssosscssssncsasvsnses 51026
Basic study on decreasing of the microporosity of the ingot for steel

plate.  Toshitane Matsukawa, €t @l. ..eceeeeersosacescnsssossccssssseanseesss 51027
Production of large scale hollow ingot with water spray cooling.

Hideshi Ohzu, et @l. veeseioeecsossenosaonssosssonncrocsssssssncsasnsansansss 51028
Heat transfer analysis of post combustion in LD converter. (Fundamental
study on . smelting reduction process--IV). Shun-ichi Sugiyama, et al. ....... 51029
Fundamental experiment on post combustion in the bottom injection

process with oxygen gas and coke. (Fundamental study on smelting

reduction process--V). Shin-ichi Nishioka, et al. ....ciiecieeceraneceneesss 51030
Development of slopping prediction technique in converter.

TKUO HOShikawa, @t Gl: eeecececccssceasostosassssasssssascasssssassvsanssesss S1031
Reduction of slag foaming in BOF. Seiichi Masuda, et al. ...ccoeveceeeceese. 51032
Effect of the injection of oxygen and lime during tapping on temperature

and dephosphorization. Hisashi Osanai, et al. .....cccceereccncrcerceaiinnnce $1033
Decarburization of molten ferro-manganese in combined blowing converter.

Kotaro YamamotO, €t @l. seeecescocsoscvosnsancssscsscsessososcscssscncsoasnsssacoe S1034
Effect of stirring on decarburization reaction of molten stainless steel

with Cr 03-CaO-SiO slags. Ryuji Nakao, et al. c.ceisseccrevacscancccccnnnns 51035
Developfieit of micfowave level meter for molten iron. (Development of

level measuring technique using microwave for converters--I).

Takuya Kusaka, €t a@l. .eeceieeersestrececocecasscrcsccassccsrcaracsocccsceenne 51036
Application of microwave level meter for molten iron to the actual

ceeee... 51020

- operation. (Development of level measuring technique using microwave

for converters--II). Shin~ichi Nakajima, et al. .c.cceeeveeenvesococsosesases 51037
Development of control method increasing blow-end Mn content in BOF.

Yasushi Takeshima, et al. .eececvscceccsccscosnsens teeseesscscssscacsassscsss S1038
Nitrogen behavior in the top and bottom blowing converter process.

Masaki Nitta, @t @l. ceceeveoscecceeenosscnsssosssasscssasscssssocsscsnososvonns S1039
Gaseous desulfurization in top and bottom blown converter.

Kyouichi Kameyama, €t @l. ceecicecccsotceocansecosnsonososssossssssocsscsscacssns $1040
Thermal stress analysis and effect of air cooling at converter.

Mikio Watanabe, €t @l. ccecesesoesscsesscosccrsscssosvsscsscsccsnsoassovscaccoacs 51041
Development of automatic blowing control system based on distributed

microcomputer system. (Development of automatic blowing control process

in BOF-—-I). Shougo Sato, et a8l. ..ceeecersenaorscssssoccssssoncsscrsstne eee..51042
Development of final components prediction system in BOF refining.

(Development of automatic blowing control process in BOF--II).

Masahiko Inui, et al. cceeecerocceccasscsecnsosccsoccnns teeesecescesnssesssasess 51043
Computer control of less slag blowing. (Development of blowing

technology in BOF by using pretreated metal--III). Masahiro Kawakami,

EF Bl. ceevocsessccesessessssessassssessacocsscastasscsssssseanenveo e ee.ese. S1044
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253 High efficiency operation at Fukuyama No. 2 BOF Shop of Nippon Kokan K.K.

Chihiro Taki, et al. .oovoe... ceeeena seeeecsrenereneencenennnes ceeeee ceeessss S1045 :
254 Combind blowing operation under low hot metal ratio. ' ~
Kohichi Miyamoto, et al. weeveeon... e teececc ettt esactteasttcscenenssenes S1046 !
255 High decarburization rates during the refining of Fe-Cr-Ni-C alloys in
EAF. R. MOrales. et @luueeeeeeeenencennenss cecesessceeanannen cteceenonane, ceee S1047
256 Metallurgical study on manufacturing of superalloys bearing Al, Ti and
Mg by ESR process. Mikiya Yamana, €t @l. «eueeeeeseononseonnenneeonnn... «+.. 81048
257 Deoxidation of molten steel in a 2.5 ton calcia-lined vacuum induction
furnace. Kaoru Shinme, €t al. v.vveeeevveoeonnnnn.. cecesessanan ceseccsceccsss S1049
258 Dephosphorization of chromium steel by CaC2 with small consumption.
Atsushi Ishii, et @al. .v.ivvencen.. D T S1050
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259 Development of monolithic repairing material for TPC. Koji Kono, et al. .... S1051
260 Improvement of refractories for torpedo ladle. Juki Yagi, et al. ......... ... 51052
261 Open ladle bricks for hot metal dephosphorization. Satoshi Kohira, et al. ... S1053
262 Development of high alumina monolithic lining for steel 1ladles.

Teruyuki Nishitani, et al. L T T T .. 81054
263 Test results of slurry added gunning method for steel ladle relining.

(Development of slurry added gunning method for steel ladle--I1II).

Toshio Watanabe, et al. ...cu..... e s esesseet ettt st s eteeennan cesesvseses S1055
264 Application of Mg0-CaO brick for teeming ladle. Shigeru Iwano, et al. ...... S1056
265 Effect of zirconia addition on the thermal shock resistance of magnesia-

dolomite brick. Mari Nagafune, et al. T e et e ettt aetataseccsssesreanesessass S1057
266 Application of MgO-C bricks for RH lower vessel. Takashi Miki, et al. ...... S1058
267 Improvement of durability. of bottom blowing plug with penetrated holes.

Shintaro Sudo, et al. DD - 1 11
268 Evaluation method of sliding nozzle packing sands. (Development of new

technology for sliding nozzle free opening--V). Teiichi Ando, et al. ....... S1060
269 Equilibrium distribution coefficients of solute elements between solid

and liquid phases in Fe-Cr-Ni base alloys. Akihito Kiyose, et al. ...... «e.. S1061
270 Quantitative evaluation of the joint segregation characteristics of

two alloying elements. Alireza Radjai, @t @l. tueeevevononeneneneoesnnnnnn.. . S1062
271 Influence of nitrogen on solidified structure of cast austenitic

stainless steels. . Tadashi Momono, et al. s et teececeerseatecteeanan eessess S1063

272 Microsegregation in Ni base alloy. Akihiro Yamanaka, et al. .......00000v... S1064
273 Analysis about behavior of formation of MnS during solidification of

resulphurized free cutting steel. Koichi Isobe, et al. ceteccectrecanesaccass S1065
274 Process of enhancing undercooling and mechanical properties of

the undercooled steel. Tadayoshi Takahashi, et al. ceresestectctssesscsseenss. S1066
275 Segregation of impurity element in the phase of §-ferrite of SuUs304

continuous casting billet. Toshio Kojima, et al. tecercecsttsettssesnessases S1067
276 Mechanism of macro and semi-macro segregation in continuously cast slab.

. Mikio Suzuki, et @l. c.vvececeeconn. S e et tctecetestrettateccaarstscnnaaneassas S1068

277 Optimal condition of pre-forging of a steel ingot during solidification.

Osamu Tsuda, et al. R R R T - 3 N0 11 )
278 Reduction of non-metallic inclusions with ceramic filter in tundish at

unsteady’ state condition. Yutaka Akahane, et al. Sererectttracrstcsnsseseases S1070
279 Effects of ceramic filter on removal non-metallic inclusions. :

Kazuo Fukuda, et al. LR I T T I T AU -5 K o by & §
280 Improvement of tundish weir shape. Keiji Yoshioka, et al. cseettasesssessass S1072
281 Cleaning of steel by the CaO tundish dam. Iwao Nakazawa, et al. .v.vvvev.... S1073
282 Simulation of. fluid flow on heating of molten steel in tundish.

Masaki Mabuchi, et al. .t.veueeeneenn L T - N1 2]
283 Effect of shield tundish on removal of non-metallic inclusions.
. Kazuaki Tanaka, et al. .eveeeeeeennsn D T P 3 X o i 43

284 pevelopment on Ar gas flow control system at teeming nozzle of tundish.

Hirokazu Taniguchi, et al. R R I I T T T SRR = 3 X o by 4 -
285 Countermeasure for prevention of imbalance flow of molten steel in

mold at sliding nozzle casting. Keiji Yoshioka, et al. csesceccecsssssncacss. S1077
286 Development of ‘inner pressure control system in submerged nozzle.

Keiji Yoshioka, et al. D T .. S1078
287 Ssimulation of continuous casting without flux usage with the caster of

ultra high cycle oscillation capability. Toshikazu Sakuraya, et al. ........ S1079
288 Effect of ultrascnic vibration of the friction between mold and solidified

shell in continuous casting. Masami Komatsu, et al. .......ciiviveeecoenean. S1080
289 Application techniques of ultrasonic vibration for continuous casting

mold. Masami KomatsSu, et @l. +vvvernnennnennnonoonnnnnnnn.. ceesecsecessssss. S1081
290 Influence of operating condition on friction force between mold and shell

at No. 3 continuous casting machine of Chiba Works, Kawasaki Steel

Corporation. Hiroshi Nishikawa, et al. e eee ettt ecett e nnnan ceeseceesses S1082




291 Improvement of ratio of non-conditioning blooms for seamless pipes by )

improvements of surface defects. Hiroshi Kawano, et al. .......c.cc0ve0ss0.. 51083
292 Mechanism of pinhole formation on high-oxygen and ultra-low-carbon steel

CC slab. Atsushi:'Sato, et al. ..... e tesresssecssviesssascssnensssssesessesss 51084
293 Estimation of mold powder trappment at continuous casting.

Tosiyuki Hirose, et - @l. ceeeciereieeiecessssorerenesassscssssaasasscssassssse 51085
294 Consideration about formation of drops from mold powder filament by

vortex—-sinks. Naoto Tsutsumi, et al. ..ceeeecviosccccconoscancnnas cosvcssses 51086
295 Flow characteristics of molten flux in round billet continuous casting
mold. Hirotaka Miki, et-al. ........ cecetecesssecterteeasasesesenns ceeeeceacan 51087

296 Improvement of center segregation on soft-reduction castlng with short-

pitch split roll. (Improvement of center segregation in CC slabs--I).

Hitoshi Kobayashi, et @l. .eicereriieeceoncecroseccscssesssossscassssccssnaseass 51088
297 Influence of ununiform reduction on centerline segregation of continuously

cast slab. (Study on countermeasures for preventing centerline segregation

of continuously cast slab--V). Shigeaki Ogibayashi, et al. .......... PR, . 81089
298 Optimum reduction rate for preventing liquid flow due to solidification

shrinkage. (Study on countermeasures for preventing centerline segregation

of continuously cast slab--VI). Shigeaki Ogibayashi, et al. ....cccceeeveee. s1090
299 Soft reduction efficiency of the strand near the crater end. (Study on

countermeasures for preventing centerline segregation of continuously

cast slab--VII). Michiya Hayashida, et @l. c.cccveecocscnsacoocacnsasansssas S1091
300 Development of the pin for measurement of the fluid flow during the late

stage of solidification. (Analytlcal studies on the fluid flow during

the late stage of solidification in the continuous casting of steel--IV).

Masafumi Zeze, et @l. tvieeoesosveosessaosnsesnsnsocsocce cresecscsscesessesss S1092
301 Theoretical analysis of adequate roll slope in order to hold liquid flow

at end zone of crater of continuously cast slab. Hiroshi Niwa, et al. ...... S1093
302 Adequate reduction rate in order to decrease center segregation of

continuously cast slab. Hiroshi Niwa, et al. ..e.vvveeevscccsnaaccsecnssssss 51094
303 Effect of CC bloom thickness on the formation of equiaxed crystal.

Yasuo Hitomi, @t @l. ceeeeesescscancescacosconocsavessncnssossnosansss eeesess S1095
304 Effects of globular crystals on the macro segregation.

Toshio FUFimura, €t @l. ceeeesccicescssessassssessssssscsssscsssscccosscsssss S1096
305 Operation of ladle arc refining process. (Development of ladle arc

refining process--III). Hideo MOri, et @l. ceeceervesenesscscnesonceeocesness 51097
306 Manufacturing of wire rods for steel tire cord by ladle arc reflnlng

process. (Development of ladle arc refining process--IV).

Shin-ichi Maeda, €t A@l. ticeeecsscssossasossesssscsasccssscssossascscsnscscsscss S1098
307 Life-elongation of arc 1id for steel refining. Tetuo Sato, et al. .......... S1099
308 Drop of tapping temperature. (Development of the simple heating-up

method in ladle--III). Ken-ichi Sasaki, et @al. c.ccicceieirssncccccccccncnss . S1100
309 Effective utilization of BOF slag for ladle refining furnace.

Yoshikazu FUrUNO, €t @l. eceeeeesecresasssscnssssocssscasassssssesscscsssssssss S1101
310 Reduction of vanadium and niobium ore in ladle refining furnace.

Hironori Fukushima, et @l. ceveeccceccscossssascscssocanssncsssoscssascassccseses 51102
"311 Establishment of clean steel making process by reconstruction of water

cooled roof of arc heating ladle refining furnace.

Hironori Fukushima, €t @l. sececesececsceosssosvesoosceosncsassssossssansssases 51103
312 Refining of ultra low carbon steels by the powdered oxidizer under

reduced pressure. Kaoru Shinme, et al. .cieeiecrnresososccsscooccsccncccnncas S1104
313 End-point control system of decarburization behavior in VOD.

Masami Furukawa, €t @l. cesseeseosecececcocsssscosnssiscscsennsssssssssssscssss 51105
314 Mathematical analysis of the fluid state in the ladle during RH treatment.

(Influence of circulation rate and snorkels' spacing on fluid state in

the ladle during RH treatment). Junji Nakashima, et al. ....c.cceeveneecs... S1106
315 Development of desulfurization techniques in RH-process.

Shuhei Onoyama, et al. .cceceevercrsccesscnsscacscscnnsncans cesesessscessssses S1107
. 316 Effect of MgO content in CaO-CaF, based flux on desulphurization of steel.
p- Koichi Endoh, @t @l. c.eeececccoccassossasoosssosnsssssassassaseasssscasotnscnans s1108

317 Some improvements of RH operation. Masafumi Ikeda, et al. ....eecceecess.... S1109
318 Deoxidation of Al-killed steel by secondary refining. Hajime Mori, et al. ... S1110
319 Reconstruction and operation of Kimitsu No. 1 BOF DH equipment of

Nippon Steel Corporation. Akira Kichishima, et al. ...cceeviiceececnceees.s 81111
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320 The plan of the work roll shift mill at the Fukuyama Plate Works,
Nippon Kokan K.K. (Construction of work roll shift plate mill--I).

Yoshiaki Ishihara, €t @l. .eeeeeecscsovsccsesssosssscecasoccoansecnanereorsenes S1112
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Operation of the work roll shift mill at the Fukuyama Plate Works,

Nippon Kokan K.K. (Construction of work roll shift plate mill--II).

Yoshiaki Ishihara, et Gl. ceceaceeceesscscssccasssasensasssssscsasnsanns vese. S1113
Control system of the work roll shift mill at the Fukuyama Plate

Works, Nippon Kokan K.K. (Construction of work roll shift plate

mill--III). Shitoshi Murakami, et al. ....... e .. S1114
Development of mathematical model for plate rolling.
Wung Yong Choo, et al. ccvieeeeceecatoscorsosoesenasasaascencansesns veeeccssesvesas 51115

Outline of attached edger at Mizushima Plate Mill, Kawasak1 Steel

Corp. (Development of a process for manufacturing TFP (Trimming

Free Plate)-—I). Kazuo Ohmori, et @l. .uiieeeeeseeacsnecsnecosacoccssnnns ees. S1116
Control system of TFP Edger in plate rolling. (Development of

a process for manufacturing TFP(Trimming Free Plate)--II).

Isamu Okamura, et al. ..eveeeene tecescsessseessssss e cseesesseccssasse eeeess S1117
Effect of edging on the square edge in plate rolling. (Development

of a process for manufacturing TFP(Trimming Free Plate)--III).

Tomoyuki Orita, et al. ..... cesesecsecssetecsasessssssceessaasacsscsssssnssosss 51118
The properties of edging draft of plate rolling. (The properties
of edging of plate rolling--I). Kohzo Kohno, et al. ....ciieeeeceeseacsnecns . S1119

Analysis models and experimental methods on rolling of clad steel -

plates. (Manufacturing of clad steel plates by hot rolling—-I).

Sadakazu Masuda, et @l. c.ceeeeccsvsessccssascsosanens esessseneoss esssesssssss S1120
Characteristics of load and deformation in rolling of clad steel

plates. (Manufacturing of clad steel plates by hot rolling--II).

Sadakazu Masuda, et al. c.ceececenrncencnns teesececseesessasssacssssesssesesses S1121
Advanced automation on the shot- prlmer line of plate rolling mill

at Mizushima Works, Kawasaki Steel Corp. Shun-ichi Nishida, et al. ..e¢eee.. S1122

Development of automatic plate sizing equipment.

Yoichi Ishizaka, et @l. ceceececcceaccnososnscnonannns Ceeeseseseraversansannn S1123
Development of hot scheduling system for schedule free rolling

operation. Shoji Shibata, et @l. ...t eieenetesccecsetensssesensnsnnssnseass S5S1124
Application of general material flow simulater to slab transport

line between CC and reheating furnace. Shigeharu Kawai, et al. ..ceeceseesse S1125
Temperature tracking system for plate rolling line.. g

Takaya Kikuchi, et al. ..cc.ccnne T .. S1126
Renewal of plate mill computer control system. Hiroshi Shiomi, et al. ...... S1127

Automatic operation system in mechanical testing center.
(Automatization of mechanical testing process--I).

Fumihiro Ohnishi, et @l. tesesecsceecvoosscacssssessssessnsssssssasnsesssasss S5S1128
Development of the fully automatic gas cutting robots. (Automatiza-
tion of mechanical testing process--II). Akimune Sato, et al. ....ccc.. veees S1129

Automatic machining of mechanical test specimen. (Automatization
of mechanical testing process--III). Ken-ichi Maegaki, et al. .............. S1130
LDG automatic flow rate control for energy system using fuzzy

inference. Kaneyuki Hukuoka, et al. .....ccc000n e eeeceseeretensnsnesaons ... S1131
Energy management system with use of structured matrix.
Yoshihisa Matsuo, et @l. ...citiitenerveisonecnnnanonns ceresecsens [ veee. S1132
Inplant railway transportation control system. .
Hidetaka Yamashita, et @l. teieeeeeeeersssvscccnancns cesesecaan eeeesccecsssnses S1133

Outline of automated warehouse plant for export cargo. (Rationaliza-

tion of materials handling plant--I). Makoto Ikeda, et al. .....ceeeeeesaess S1134
The control system of cargo berth and warehouse. (Rationalization

of materials handling plant--II). Satoru Takahashi, et al. ....iceeee.. weses SI1135
Characteristics of elongator mill by drive roller shoe. (Develop- :
ment of drive roller shoe for cross helical rolling mill of

seamless pipes--I). Shohei Kannari, et al. ...ceceeeeeenns ceesereccnas ceesnse S1136
Application of drive roller shoe to elongator mill. (Development

of drive roller shoe for cross helical rolling mill of seamless

plpes—-II) Mikio Kodaka, et @l. ceeeeercrsossccoonsosassssscsocceas t et sesas S1137
Simulation study of bearing pressure for metal seal of tubular

connection. (Metal-to-metal seal mechanism for premium connection--I).

Eiji Tsuru, et al. i.ccieceeevososcsssosessnssocsssossososonscsancsnas ceceescnsens S1138
Development of the multifunctional robot for conditioning the

inside of pipe. Yasuyuki Furukawa, et al. ..vecececcenen.. F R P ceeseans S1139
Improvement of cemented carbide tip's life of edge milling machine

for ERW process. Shinji Kojima, et al. ........v... ceeeccescccasacananooann . S1140

Occurrence mechanism of edge wave and deformation behaviour of
formed sheet at fin pass roll in ERW pipe mill.

Takaaki Toyooka, et al. ...... Cesececcsetctcstecatestreaene ceeeeen ceeecaanae .. 51141
Manufacturing and properties of duplex stainless steel ERW pipe.
Yoshihiro Watanabe, et al. ......... e ee s eeencesce st sess et sttt ontoencen s . S1142

Development of new continuous welding mill. (Continuous welding
method by new H.F. induction heating--I). Yoshio Iwanaga, et al.
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Development of linear coil type induction heater. (Continuous
welding method by new H.F. induction heating--II).
Masayoshi Usukil, €t @l. ceveeeeeerencncecncsnocsosocnsannns
Skelp temperature control system for butt-welded pipe mill.
Naoki Harada, €t al. .eiceeieeenieieeneanseceveenosessonsosnsssascannannnannnns
Effects of chemical compositions and deformation temperature on

hot deformability of butt-welded pipe. Tatsuo Maeda, et al.
Heavy thick HT80 steel with superior toughness for offshore
structure. Kazushige Arimochi, et al. tevieeeevovocococans .
Properties of extra heavy plates for offshore structures.
Shoji Katagishi, et al. .cc.ctieriiriviineeseosodsnocescsnnns
High tensile strength steel for offshore structures used for
frigid area.  Ryota Yamaba, et al. ....cecvevesnavscccnnns
Development of YP460MPa steel plate for large heat input welding

produced by TMCP. - Yoshiyuki Saito, et @al. .ceveveeonvceacane ceereccaceancaens .
Development of high strength steel plate with superior toughness

of large heat input welded joint. (Development and production of

42 kgf/mm2 class yield strength steel plate for arctic offshore
structure~-I). Munetaka Koda, et @l. siceciireciecsnncnnnns
Production of high strength steel plate for arctic offshore
structure. (Development and production of 42 kgf/mm2 class yield
strength steel plate for arctic offshore structure--II).
Eiji Kobayashi, et al. cocieeecrrosanccsssnsnsosonanoncacens
Development of 47 kgf/mm2 class yield strength steel plates for
arctic offshore structure. -Toyoaki Shiwaku, et al. ..c.iceeeanns
Development of heavy thick HT80 steel plates for racks of jack-up
rigs. Shigeo OKano, et al. sieieieeeesiosoissosensnasansncnnne
Development of tensile strength 50 kgf/mm2 grade steel plates
for arctic offshore structures with high toughness in large heat

input welds. (Investigation on large heat input weldability of

steel plates with 50'kgf/mm2 grade ‘for arctic offshore structures--III).

Jun Furusawa, et al. ..cieieececersorosecsnsessssesssscsensassssnsnss ceesssene
Application of thermo-mechanically-processed high-Cu-bearing steels

to offshore structures. Takashi Abe, et al. .eivieneeeerennnnnnnn cesessnnsenn
Effect of microstructure on HAZ toughness of steel for offshore-

structures.  Shigeru Endo, et @l. cicveeeeescsesasesesecssascsnascossoosncsasnasn
The effect of microalloying elements on CTOD property in multi-

pass welded joint of offshore structure steel.

Shuichi Sakaguchi, et @al. .eevereeeesescessasonansascnasasasssnsans e
Influence of cooling rate on the transformation of high carbon

island martensite. (Influence of weld thermal cycle on HAZ-
CTOD--II). Kouichi Uchino, et al. ..cieeeceeesevcasscsssscscoasncans oo
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Development of centering meter for cooling trough by laser.

Jun—-ichi Fujisawa, et @l. seeseescccoscesseasasscscscnscsnsns Cetsscsescscaacens
Development of coil-end defector. Hideyuki Yuzawa, et al. c.ceeeecvecocnsans
Development of on-line surface roughness measurement for bright-

finished cold-rolled steel strip. Tadaaki Yasumi, et al. .v.vvossesecenccssns
Accuracy improvement of X-ray thickness gauge by compensating the

effect of components. Utarou . Taira, et 8l. ..oeeeteeeeecnnsseceocsccscssnoosse
Practical use of shape meter for hot strip rolling.

Hidefumi Tachibana, et al. ..ccevercecscsoccsossoccsscnasocs B T T cees
Basic experiment for measuring transformation degree by a through
transmission eddy current method. (Development of online

transformation degree's measurement equipment--I).

Masaaki Hatta, et al. ........... ceteesesesesesaseatesarsensacnn ceeesseanneen
Semi-online experiment for measuring transformation degree by a

through transmission eddy current method. (Development of online
transformation degree's measurement equipment--II).

Masaaki Hatta, et al. .ceecececcancns . sessessscnse
A method for prediction of ferrite grain diameter by measuring
transformation rate. (Development of on-line transformation

detector—--III). Masahiko Morita, et @l. cceeeecceenscrncennancnn eecsens ceess
Method for measuring strip temperature with magnetic sensor.

(Development of on-line transformation detector--1IV).

Nobuyuki Ishibashi, et al. .....cc..... cetscccsonns ceescecnsaaaa veesessensanse
Basic experiment of new wheel type probe. (Development of new

wheel type probe for high frequency inspection--I).

Riichi Murayama, et al. «cieceeecens Ceeeestesacsesscseetsatessecanans e ceesen
Fundamental experiments of the electronic scanning type ultrasonic

probe and its application to the pipe testing. Shoji Murota, et al. ........

83 —

S1151

S1152
S1153
S1154

51155
S1156

S1157

S1158

S1159

S1160
sllel

slle2
51163
Ss1l64

S1165

S1166
s1167
s1le8

s1169

S117¢0



379 On-line measurement of wall thickness of hot seamless pipe by i
electromagnetic ultrasonic testing. Shoji Murota, et @l. «eeeeeeeececacsnss. SI171 :

380 Ultrasonic testing of seam of ERW plpe. Shin Nakazawa, et a@l. cevvvecrencen. S1172
381 Development of ultra-sonic processing system for steel rods.

Kazunari Narita, et al. .t..eeeeeueenenn cecectessssssascesscasneae seessssesssases S1173
382 Round bar automatic ultrasonic testing equipment covering 100 % of

the cross section. Kousuke Ishii, et al. veveiuevveeeeanens ceraeen ceeerecaannn . S1174
383 Non-destructive testing system on cold drawn hexagonal bars.

Noriyuki Matsubara, et al. eeeeeececesen ceevecnes ceeseenene ceessesssssscaasss S1175
384 Development of a new electromagnetic testing method .using compound

magnetic field. Michiaki Ishihara, et al. ....... siseseseanens Ceteeretenenan S1176
385 Development of rotating transformer for eddy current flow detector.

Masashi MizuUno, et @l. t.ietieresnceotosennoneennsnannnsacneonnannan eeesevesss S1177
386 Application of hot ET equipment for wire & rod.

Toshio Sakamoto, et al. .c.eeeeecen. ttecasetsastesescensssnssssasssscenssses S1178
387 Reduction of fuel consumption by shortenlng truck time of C.C.

bloom. Satoshi Tateyama, et @l. «cceeereeeeeononons teceserssassessescessesesss S1179

388 Computer control system for reheating furnace. (Technical

development in plate mill control system at Kashima Steel Works,

Sumitomo Metal Industries, Ltd.--II). Fumiki H1rao, et al. ...ciieeeececesss S1180
389 High performance continuous reheating furnace in Chiba

Plate Mill, Kawasaki Steel Corp. (The construction of the new

reheating furnace for plate mill in Chiba Works, Kawasaki Steel

Corp.-=I). Masanori Ebihara, @t @l. .tueeeeeceeeenunoeensosacnoonsassanessnass S1181
390 The development of ceramics insulation methods in continuous

reheating furnace. (The construction of the new reheating furnace

for plate mill in Chiba Works, Kawasaki Steel Corp.--II).
, Masanori Ebihara, et @l. ceeeeeseeeecnoccessorcnsreosacaonnennans ceeesssesess. S1182
391 Outline of controlled cooling equipment in Oita Works, Nippon Steel

Corp. Hiroshi Uekaji, et @l. cieeieeenessosecsoeesosocseesncsanssannasneesss S1183
392 Furnace computer control of bar and rod mill at Mizushima Works,

Kawasaki Steel Corp. (Furnace computer control--III).

. Masayasu Fukul, et @l. i.ieiitiniienreeeeresoseeeoennnsensessasesscnsansensess S1184

393 Water cooling characteristics by submerged spray nozzle.

Shigenobu Yasunaga, et @l. .eieeeereeasensasoseceeeacesoseonnsssssassasassses S1185
394 Basic characteristics of pipe nozzle cooling with retaining water

on plate. Ryuichi Ishida, €t @l. tuiiiierieeioneenneeoanosoncaosansansas sesees S1186
395 Application of two degrees of freedom type PID controller to boiler

system. Shun-ichi Yamazaki, et @l. .iiieiereeeeereeeesonseeansessnnnneeseses S1187
396 Upset butt welding of hot rolled high strength steel sheets.

Shin Sakui, @t @l. .iieeeeeereeeeansosassceesnoseenoasoscosssonsscensans seeeees 51188
397 Welding of high carbon steel by laser welder. Noboru Tsuruda, et al. ....... S1189
398 Laser welder with 10 'kW oscillator for continuous stainless

annealing and pickling line. Yoshito Kawai, €t @l. te.eeeveceocensosscasasss S1190
399 Characteristics and operation of No.6 pickling line at Chiba Works,

Kawasaki Steel Corp. Hikosaku Matsunaga, et al. ........ cvsesesesssncsresssss S1191
400 Countermeasure for life extension of wringer roll in pickling line. )

Hirokazu Nagai, €t @l. tueeeueeeueeenessoaconsacnaonnesneenssessacsncasanesss S1192
401 Ferrite treatment method of stainless steel waste sulfuric acid.

(Recovery of acid and iron from pickling waste liquid of stainless

steel--VIII). Minoru HOShino, et @l. .seuivieerresteenocenannonnncnannns eves.. S1193
402 Pickling simulation test with scale breaking rolling. (Development

of high speed pickling of hot strip coils~-II). Yukio Matsuda, et al. ...... S1194
403 Mechanical scale breaker for stainless hot rolled strip.

Hiroyuki Fujikawa, @t @l. ceeieecesesecesoacecnesononsnsonans tetsssessseseses S1195
404 Dependency of forging process on temperature distribution.

(Elastic-plastic analysis of forming processes for material

property control--II). Hiroshi Sakuta, et @al. ....iiivuiiierncenoassanesnnaas S1196
405 Corrosion fatigue property for notched SCM435 steel in 3 % NaCl

aqueous solution. Chitoshi Masuda, et al. t.eeveeeeenennans creicenans ceeeess S1197
406 Threshold of fatigue crack propagation in synthetlc seawater.

Saburo Matsuoka, et al. t.ccevscscccoencnncace ceeesacnnann secesenn edessesasse S1198
407 Effect of frequency on the prediction of corrosion fatigue life for
. HT80 steel in ASTM sea water. Hiroyuki Masuda, et al. ..... secesscssessasas . 51199
408 An analysis of fatlgue crack propagation in Ti-6A1-4V at low stress

intensity range in sea water. Masae Sumita, et al. ..e.vioven... ceeeeen [N S1200
409 Corrosion fatlgue crack growth characteristics of a 50 kgf/mm2

TMCP Steel in Synthetlc sea water. Hideki Okamoto, et al. .ueveveeeeenes «e-ss S1201

410 Influence of marine environment on corrosion fatigue crack growth

behavior in 80 kgf/mm2 class high tensile steel.

Kaname Mori, et al. ..ieeeecescennaenn cesseerosen C ettt ecieecesassastasses s . S1202
411 Macro and micro-scopic observation of corrosion fatigue specimens.

(Corrosion fatigue properties of high tensile steels for offshore

structures—-II). Shin-ichi Nishida, et al. ..cccs.. cereeeaae Cetsesens eeeeses 51203




412 Effects of dissolved oxygen and cathodic protection on corrosion
fatigue properties of welded joints in cold sea water.

Hiroshi Ouchi, et al. ¢cieeecevecceeenns seeesseeneesvstenanan ceerensane eeseees S1204
413 Corrosion fatigue strength of welded T-joints fabricated from

TMCP steel ‘plate. Toshio Iwasaki, et @l. ciecvieeeerieneerencansensciannnssss S1205
414 Hydrogen embrittlement of low alloy steel in marine environment.

Hiroyuki Mitsumata, et al. ....cuiuviineccecscecsnnnens Tetsseeccasessnsesssssss S1206
415 Offshore o0il exploration and development around China.

Susumu Nakayama, et @l. .teiceeeeecesaceacscsosanacoenans S Bl

416 Fatigue design for long span bridges. Chitoshi Miki. .....
417 Effect of thread form on the stress of thread root of TLP

connection. Toshitaro Mimaki, et @l. ..eereeriiiinnnenereencenncoassnsnnness S1209
418 Experimental -study on the strength of steel/concrete composite

structure. Takeshi Sensu, et @l. ii.eiteeeeeonnsseescnsocennneeenoeosasnnenss 51210
419 Seismic responses of steel gravity platform. Takuzo Nakazato, et al. ....... S1211
420 On a new method of developing fatigue strength diagrams under

random loading without miner rule. Yasumitsu Tomita, et al.
421 Brittle fracture properties of high strength chains.

Nobukazu Suzuki, et @l. .cieiieeceersoceocsnssoscsaoesnasoncancnnsns ceesesesesss S1213
422 Statistical approach to the evaluation of significance of defects

in offshore structure. Hitoshi Yoshinari; et al. ¢.eveeereereencencnneseeess S1214
423 Evaluation of brittle fracture strength of tubular T-joint model

for offshore structures. (Brittle fracture strength of tubular

T-joint of offshore structures--I). Yukito Hagiwara, et al. .....eeeeeeeoese S1215
424 Evaluation of plastic hot spot strain and brittle fracture of '

tubular T-joint. (Brittle fracture strength of tubular T-joint

of offshore structures—II). Yukito Hagiwara, et al. ....c.o... cesecssessesses S1216
425 Safety assessment of offshore structures at collision of an ice

floe. Masahiro Toyosada, €t @l. .eeeecevsccsocensecannacnesoaossasasssaseseess S1217

et eecvsvensaseses S51207

ceressesasessss. S1212
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426 Developments of crown prediction model for hot strip mill in Oita

Works, Nippon Steel Corp. (Reconstruction of Oita hot strip mill,

Nippon Steel Corp.--I). Kiyoshi MuramatsSu, €t a8l. t.eceeevevececncenncasesss S1218
427 Application of work roll shift to hot strip mill in Oita Works,

Nippon Steel Corp.  (Reconstruction of Oita hot strip mill, Nippon

Steel Corp.--II). Kiyoshi Muramatsu, et a8l. .eciveerescecsoscccnsscsossscses 51219
428 Work roll shift mill and its actual operation. (Modification of

finishing train at No.2 Hot Strip Mill, Chiba Works, Kawasaki

Steel Corp.--I). Soichiro Onda, et al. ceeeveeecvsnocescancncns ceeseessseeas S1220
429 Control system and control effect for work roll shift mill.

(Modification of finishing train at No.2 Hot Strip Mill, Chiba

Works, Kawasaki Steel Corp.--II). Hideyuki Yuzawa, et al. ..iieevecscncaann .. S1221
430 Profile control in hot strip mill. (Development of automatic

profile and shape control system in hot strip mill--I)

Ryoichi Takahashi, et al. ceeseeteeiecetesraceataasaeaaasasesasarsesnenesass 51222
431 Development of automatic thickness and shape control system in hot

strip mill. (Development of automatic profile and shape control

system in hot strip mill-~II). Hiroaki Miura, et @l. c..ceveeesncesancsnaoss S1223
432 Adaptive set up model of hot strip finisher mill.

Kazuyuki Orita, et @l. ceeeesececeececoasscssocncnanans tessesecsssassesassses S1224
433 Development of width control with tension controller in hot strip

finishing mill. Yoshitaka Hayashi, @t @l. +t.veuvieeeeeoeecaesasonenecassnseas S1225
434 Development of sensor-type automatic steering control in hot

strip mill. Hiroaki Miura, et @al. ..ceveeeececeacsnccannasas Ceeectecrnanane .. S1226
435 Examination of direct rolling in edge rolling.

Tadashi Hashimoto, et @l.: teeeecececsncescsnnsssocscssnsccnnnns ceccsccassassses S1227
436 Reduction of fuel consumption of CC sizing slabs.

Isamu Takahashi, et al. .veceeeeacas T - 1

437 Technique of dog-bone rolling in edge rolling. Yoshiki Tatsumi, et al. ..... S1229
438 Effect of cross inclined edger against the material twist.

Toshiro Ayano, et al. cececececccncs cesscessecesscesssseeasssacsnneacncssssccsses S5S1230
439 Development of width control system by roughing mill edger in hot

strip mill. (Development of slab width control system for HDR--II).

Yukio Wakamatsu, €t @l. tieeecsescescccoseascracsnsasesenassacacsaseasssessasss 51231
440 The rolling technique of multi thickness hot strip. (Development

of multi thickness hot strip--I). Nobuo Kakehi, et al. .....ccveeecee ceesess S1232
441 simulation experiments of rolling of multi-thickness hot strips.

(Development of multi-thickness hot strip--II). Yuji Uehori, et al. ........ S1233
442 Development of automatic slitting control technique for multi

thickness hot strip: (Development of multi thickness hot strip--III).

Jun-ichi Fujisawa' et 8l. .eececencasn geteceececrsrtsccncanan cesccecscscsccees 51234
443 Development of high tension skinpass mill for hot strip sheet.
Tsuyoshi Nunokawa, et al. teeeeeeceecccacanss sesecscscceanaes esssesscecsnsas . 81235




444 Rolling characteristics of three roll type of mill. (Multi-size

rolling with shape mill--I). Ichiro Nakauchi, et al. ..... P < 2 X T E
445 Development of caliber design system for shape rolling. (Development F
of roll design system--II). Hironori Miura, et al. ....ieeeeenas seesessesess 81237 |

446 Web off-center of H-shape. Arihide Kawamura, et al. ........ceveeeeenaen.a.. 51238
447 Calculation of temperature of H-beam in universal rolling.

Hiroyuki Hayashi, et @l. teeeeverecseccscnconnnencnn ceecsenccsoncsosenne ceiane 51239
448 Development of set-up control system for universal mill.

Shinzo Saito, et al. ..iceeerecnsennnn creseesessssssanas ceeteeccsssassssesssasas S1240
449 Development of welded model H stalnless Steel. .

Masaaki Aihara, et al. teveeceennseeaenns creecescseracassarscnae ceecessesassss S1241
450 Drawability of direct patenting high carbon steel wire rods with

thin diameter. Takayoshi Yoshida, €t @l. .teeeeeeeerenseosenoosncnceescenoase 51242
451 Application of interstand tension control for all length.

(Tension control of bar mill in Kobe Works, Kobe Steel, Ltd.--II)

Yutaka Ichida, et al. .ccoeeens c et ceeceeseseesaasenassannn esessssasas cesenn .. S1243
452 Multi-slit rolling technology for steel bar. Kazunari Tanaka, et al. ....... S1244
453 Comparison between tension control and roll gap control for cold

reverse mill A.G.C. (Development of cold reverse mill A.G.C.--I)

Katsuya Kondo, et a@al. t.eeeececesonscnscssnnanns Ceecenenana ceeecessecacs e S1245
454 Development of A.G.C. by reel motor current control and roll gap

control. (Development of cold reverse mill A.G.C.--II)

Toshimitsu Miyagi, et @l. cueeeereeeeoneesocsosossoassosecananansacncenesasess 51246
455 Development of 4-hi reverse mill A.G.C. for thin strip rolling.

(Development of cold reverse mill A.G.C.--III).

Masaaki OKamoOtoO, €t @l. ceseseesorssrscsconsosascscceceanenonscnnoseaes ceeeenen . S1247
456 Outline of remodeling lst stand of No.2 tandem cold mill into

NMR-mill at Nagoya Works, Nippon Steel Corp. (Development of :

asymmetric cluster mill). Yasuhiro Itazuri, et al. .ce.eevececcacenes cesene .. S1248
457 The development of coiling method with tension control at the

‘top of cold strip. Shigeru Tanaka, et @l. .cceeeveeeeeenncenecnceasasnssoesss S1249
458 Effect of roll crown on occurrence of buckling and strip walk in

continuous annealing line. Tetsu Matoba, €t @l. cveeeevesececscscscsonnons .. 81250
459 Analysis of temperature of work rolls and rolled material during

hot rolling. Akira Yorifuji, et @l. .c.ceeveeesesrsrccsacenvanssossssssoane .. S1251
460 Evaluation of deterioration of work-roll surface by hot strip test

mill. Akira Yorifuji, et al. ...... ceseesessee et eecarsentennns eeessesessss S1252
461 Application of new hot rolling oil containing graphite to hot strip

mill. Yasuo Igarashi, et @l. teeeveccesscsasscnscnnns ceestecicensesssssssssss S1253

462 An investigation of occurrence of scratched surface on strip of
ferrite type stainless steel at hot rolling. Akira Ohnuki, et al. .......... S1254
463 Development of wear-resisting 5%Cr-Mo-V forged steel work roll for

cold rolling mills. Manabu Ohori, et al. .eiieereeeennns ceecctncressesaasssss S1255
464 Application of plasma powder welding system using high speed steel

powder. Yukou Takeuchi, et al. ..c.ciieieersnncacnennsn cseesecsnscannccss vese 81256
465 A cooling capacity of roll coolant in cold mill.

Osamu Miyamae, et al. .cceecececcccnns S eess 81257

466 Development of rolling oil for mill clean sheet production with

high lubricity in cold rolling and its evaluation by fundamental

testing machines. (Study on evaluation of lubricants in cold sheet

rolling--VIII). Yoshihiko Kita, et al. ...oivevenennnn ceesecsessvnenenansass S1258
467 Evaluation of newly developed mill clean oil with high lubrlclty

in cold rolling by simulating test machine. (Study on evaluation

of lubricants in cold sheet rolling--IX). Akira Azushima, et al. ...cc.cc.... S1259
468 Application of high gradient magnetic separator to cold rolling

mill lubricant and roll coolant. Kouji Kawashima, et al. suceenereeecceane .. S1260
469 Effect of Mo plug in pilot mill rolling of seamless pipe.

Shigeru Uchida, et al. .c.veveenccennns ceeecnens creesen Cecesestensnannn ceess. S1261
470 Consideration on cooling method of mandrel roll in rolling. .

Motohiro Egawa, et al. .¢cecececnss tesessesecsscns et tececcssscnsssssssssesess 51262
471 Development of high performance pipe forming oil. Masao Ando, et al. c.ceo.. S1263
472 Machine condition diagnosis technigue of oil film bearing for rolling

mill. Yasuhiko Kanao, et al. ....eciccenene ceecscseanee cresesssenae sesesssees S1264
473 Local corrosion of welds of 60 kgf/mm2 class steels in seawater.

Takashi Inoue, et @l. ..ceceececesccenss ceecseecseccsesassesaasersscnsasassss S1265

474 Observation of corrosion of ships operated in icy sea waters and

metallurgical study on the selective corrosion behavior.

Takashi Abe, et al. ...iiecieeccececaann cteseesssesseenettcsseat st annnnan vess S1266
475 Effects of potential and flow rate on corrosion fatigue crack :

growth behavior of high strength steel in sea water.

Soon-Shik Jang, et al. ....ecevecisecercaconss ceesesensnes ceseeen ceasssneens 51267
476 Estimation of corrosion fatigue strength and cathodic protection

of high tensile strength steel for marine structure.

Akihiro Kondo, et al. .eceveereecsocanas teiesssssectsssserasancaans seeesesess S1268




477 Atmospheric corrosion bf low-alloy steel oversea bridge.

Akitoshi Yamamoto, et al. cececeercecicoensencscsenssnsensnan . veesass S1269
478 Thickness distribution of anti-corrosive coating film for offshore
structure use. Masayoshi Arita, et @l. cieeecereresesncsncavoccnnnnns eeeeses S1270

479 Effect of cathodic protection on fretting fatigue of high strength

steel in sea water. Kozo Nakazawa, €t @l. secetecrsesseccessasssasecnnsosssees 51271
480 Investigation of heavy duty corrosion protection system for tether

of TLP. Shoji Suzuki, et al. ..vievercncennacaccnns ctececacaseeacans cesees. 51272
481 Corrosion protection of organic linings. (Investigation of corrosion ’

protection methods for marine structures--III).

Kazuhiro Masuda, et al. ceeciecrecocanas B T T S cssesesesses S1273
482 Appllcatlon of coral process in marine structures. (Corrosion

prevention of steel pile by coral coating). Makoto Kumada, et al. i......... S1274
483 Fracture toughness tests on coarse grained HAZ. )

Motoaki Suzuki, et @l. ceecereeerecacacans caseeecececc et tanetansssenoenan eesese S1275
484 Welding process and characteristics of welded joints in offshore

structures in arctic sea and deep sea. Takesuke Kohno, et al. .ccveeeeeseeses S1276
485 Safety evaluation of offshore structures by CTOD design curve.

Katsuya Ota, et al. ..cicnciseccnccns I -2 V. )
486 Achievement of HAZ-CTOD in TMCP plates welded by high efficient

welding procedures. Hideaki Harasawa, et al. .ciciiiiecaceesieconcasacsesess S1278
487 Static and fatigue loading tests on forged steel node having

projection. Ryoji Ueno, et al. ......... ceesecesancasaan teceecesnesasscssesss S1279
488 Effect of plate thickness on the fatigue strength of cruciform
welded joints. Asao Narumoto, et al. ............ ceseecscssssssssnsascsssess S1280

489 Development of a high-performance pipe tendon for a TLP.

Yasuhira Takeshi, @t @l. ceeeeesecveeceeaceesoceesaseassnssocsnenassssnnnsoss 51281
490 Fatigue damage evaluation of tension legs for tension leg platform.

Haruo SakamotO, €t Al. ceivseecencacecaccosossessnsnessosesssossassscsssonasssssse S1282
491 Fretting fatigue property of large diameter wire. (Fatigue

strength of parallel wire cable for TLP tether--I).

ISa0 SOYA, @t @Ll. tiieeeeesotasssscsssacacscsacsosatsasassassacssansssasseeass 51283
492 Fatigue evaluation based on stress measurement in large diameter

cable. (Fatigue strength of parallel wire cable for TLP tether--II).

Hikojiro YOkota, €t @l. ceuiesiecssscacscosccsocasacssoasnscsssssssascsnsonnsseces 51284

== CHEMICAL ANALYSIS + SURFACE TREATMENT --

ocToBeR 21, 1986

493 Determination of boron by inductively coupled plasma emission spectro-

. metry. Yukihiro Kurakake, et @l. ..ceceececscccssssccccnacccanccccccacnns .s. 51285
494 Determination of trace amount of phosphorus in steel by direct
chlorination method. Atsushi Chino, et al. cecceeeecverscsccccssoccscrsaccnccas $1286

495 Rapid 1nduct1vely coupled plasma emission spectrochemical analysis of

steel samples using laser ablation technique. Tadashi Mochizuki, et al. .... 51287
496 Determination of trace elements in steel by graphlte furnace atomic

absorption spectrometry with solution method using very small samples.

Haruno Okochi, €t A@l. cecovosccsocsccccscssscsssncsnssosnsoscnssscne cesessssssess 51288
497 Evaluation of inductively coupled plasma-mass spectrometer for ultratrace

analysis. Tsuneo KawamUIa, ceeceseccevecnscsscoscvcocnsooscnsas cessssseesssss 51289
498 Atomic emission spectrochemical analysis of C, P, and S in steel.

Yoshiro Matsumoto, et al. tececececcnces creee s s esssesssesececsanc s eesessssss S1290
499 Determination of carbon contents in pig iron by fluorescent X-ray

method. Kazukiyo Sugimoto, et al. ......ccccccececeann tecescasscssvececsncess S1291
500 Analysis of cobalt base alloys by fluorescent X-ray spectrometry.

Masanao Narita, et al. ceceeececenns tecesetecssescesesstaceseasnesars e s . S1292
501 Development of the auto—analyzer for copper plating solution.

Yoshitaka Sasa, et @l. ceeceecscsoseosscoscosccsosassssaccacsss iesecsscctsecses ... 51293
502 Development of analytical method for Fe2* and Fe3+ in Zn-Fe alloy

galvanizing solution. Akihiro Ono, et al. ..ccieiccecencennnn tessasseecseasses S5S1294
503 Method for analysis of upper and lower layer coatings of Fe-P/Zn-Fe -

double layer alloy coated steel sheets. Sachiko Keba, et al. .......c.. eeeee 81295
504 Quantitative analysis of galvanized coatings by glow discharge optical

spectroscopy. J. Pons-Corbeau, et al. ..ccoveeeenees teeecsccesasescssesscnsess S1296
505 In-layer analysis of zZn alloyed electroplated steel sheets by glow

discharge spectrometry. Yutaka Yoshioka, et @l. ceiceieecececcscocccsocances . 81297

506 Characterization of surface oxide films on metals by layer raman
spectroscopy. (Analysis of surface compounds on metals--I).

Kenji Furukawa, et al. ...... T R e 51298
507 Determination of free carbon in silicon carbide by hydrogen hot
extraction method. Yoshihiro Hashiguchi, et al. .......... tecesecssssesssess 51299
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508 Decomposition technique of BN and analysis of boron precipitates in

steel. Hirofumi Kurayasu, et al. ...eoee.. I T T ... 81300
509 Isolation and determination of non-metallic inclusions and precipitates
in stainless steels. EMiko Majima, €t Al. ve v covevonoeoonoeacnonsononennnns S1301

510 Development of new tint etching technique and its application to high
strength cold-rolled steel sheets with composite structure.
Seishirdo Bando, et al. sevceeeceeaass cecsesntonnen ceeesoas ecesstesssessassssss S1302

OCTOBER 20, 1986

511 Effect of alloying temperature on the morphology of Fe-Zn intermetallic

compound. Yukio NUMaKura, €t @l. ..eeeueeeecoseceesoscnnnonssnnocsonnsns eee.. S1303
512 Effect of Ti content in zinc bath on alloying rate of galvannealed steel

sheet. Masaaki Urai, €t @l. ceieeerneeroonoooocoococenan cesstesssessccccssess S1304
513 Effect of electrode tip diameter on nugget formation of a zinc coated

steel. Takashi HOrita, @t @l. tuitvuivseesecrenenosnooscsoseesasnsosensasenaes S1305
514 Black tarnishing on the hot dip galvanized steel sheets.

Yasuhisa Tajiri, et @l. teeererieuroeoeenooenenensenceseoasononssesannennesess S1306
515 Prevention method of black patina on Zn and zn alloy coatings.

Masaru SuzuUKi, @t @l. .eiiereienieneeeeeeeaonconnnonsosaneses cececsecssscssessssS1307
516 Factors affecting surface appearance of Zn-Al hot dip galvanized steel.

AKira Maruyama,; €t @l. cueseeectceeoaaecenssonnnesennsoesenncocenoonsnsnsssss S1308
517 High temperature oxidation resistance and corrosion property of ion plated

Al/Ti double coated steel sheet. Hiroshi Kagechika, et @l. ...eeeeveveeessss. S1309
518 Microstructure analysis of zinc vapor deposited coatings. (Effects of .

microstructure of coatings on characteristic properties of zinc vapor

deposited steel sheet--II). Kazuaki Chohata, €t 8l. teieeeceeveoenenenees ... S1310
519 Effect of base steel type on the alloying behavior of zinc-vapor deposited

steel sheet. Yukio Uchida, €t @l. tieeeieeneeneeeenososeasaoennennssnnseenes S1311
520 Effect of coating conditions on the alloying behavior of zinc-vapor

deposited steel sheet. Nobuhiko Sakai, €t @l. veeeeereesscescossesennnenness S1312

OCTOBER 21, 1986

521 Effect of colloidal silica addition into chromate film on paint adhesion.

AKihiro YauChi, @t @1. tueteeeorseeneuoooeeeacaeeesneososnnenseneneonsnsnnnnns . S1313
522 Structure of chromate coating by thermal analysis. (The reaction feature

of chromate treatment--IV). Kazuko Uchida, et @l. vueveveeeerocoesonnnnnnaass S1314
- 523 Phosphatability of cold-rolled steel sheets added titanium.
: Noriaki UsuKi, @t @l. tuterieeeeuieeernsoocsoencoeeonasesonsonossscansseanseesss S1315
524 Scab corrosion resistance and structure of phosphate coating on

the steel surface. Shuji Tanaka, €t @l. ceieeeeeeeoeeoosasseoceoeneasocsssens S1316
525 Influence of steel surface on the property of phosphate coating.

Tatsuya Kanamaru, €t al. eceeuiericeeeeeooestennssseroacceconsesssosscoancasess S1317
526 Effect of chemical composition of hot-rolled high strength sheet steel .

on phosphatability. Shun-ichi Hashimoto, et a@l. ceieeeveceonoceese seessseses S1318
527 Effect of primer properties on anti-corrosion properties of coating.

(Study on Ultra-violet ray cured primer for polyethylene coated steel

pipes—-II). Masakazu OOKita@, €t Al. cueieeceoceenoeeeesonooeneconenonnseenss S1319
528 Improvement of adhesion by the pretreatment with silane coupling agents.

{(Improvement of adhesionh between steel and polyethylene-coating--1V).

Yosihisa Kariyazono, et al. ..... ceeseccteseseets o st teceennee e ceteersensnan $1320
529 Development of technics to be preventive of film thickness deviation

in polyethylene lining pipe. Eiichi Yajima, et @l. ceevevenennns chesencecene S1321
530 Influence of thermal stability of films on corrosion resistance of -

aluminized steel sheets coated with silicone. Toshie Taomoto, et al. ....... 51322
531 Development of epoxy powder coated pipe with high impact resistance.

Kazunari YOshizawa, @t @l. tueeeiiuueeeooioscoeoeececonnososcaanseneenenuess ... 51323

532 Investigation of Fe-Zn alloy electroplating at high current density.

(Development of manufacturing technology for Fe-Zn alloy electroplating

sheet steel--I). Motohiro Nakayama, et al. ...eveeeo. csececsens cecersssnsens S1324
533 Production of Fe-Zn alloy electroplating sheet steel by new horizontal

electrolytic cell. (Development of manufacturing technology for Fe-2Zn

alloy electroplating sheet steel--II). Sirou Sakaguti, et al. «...... eeeeesseS1325
534 Effect of flow stress and frictional coefficient of the coated surface

on zinc build-up. (Mechanism and control of zinc build-up in coated

steel sheets-I). Yuuji UmetsSu, €t al. ceeeeeceeceeennon Ceeassecens ceeeccvns .. S1326
535 Development of a highly reliable FRP blower. KOhei Imamura, et ale ......... S1327
536 Development of a recovery system of metallic ions from wash-disposal

in the electro-galvanizing line. Tadashi Nonaka, et al. .....o.... Ceereasnnes 51328

537 Effect of heat treatment on corrosion cracking of electrodeposited
Zn-Ni alloy coating. (Corrosion resistance of Zn-Ni electro-galvanized
steel sheets--II). Kouki Ikeda, et @l. veeeereennennnnncnnn Ceerereraaan Ceeeee §1329




538 Corrosion process of steel sheets electroplated with Zn-(Co, Ni, Fe)

alloys. Hideki Hagi, et al. ...cccuannn B ceane
539 Prevention of cratering with Fe-P coating on galvannealed steel sheet.
Shigeo Kurokawa, et al. ........0. ceaane R P B I T U P

540 Fundamental study on scab corrosion. (Inhibition of cosmetic corrosion
on precoated steel sheets for automobiles--I). <Kimitaka Hayashi, et al.

541 Corrosion behavior of precoated steel sheets in hemmed portion model.
Shigeru Wakano, et @l. t.iueieerrorrencncoceascnanonccanes

OCTOBER 22, 1986

542 Effect of heat treatment atmosphere on the corrosion resistance of Cr

plated steels. Hidetugu Oohashi, et al. .c.e..... ceesesasreesaacen
543 Electro-chromate treatment stainless steel. Nobuo Hatanaka, et al.
544 Improvement in lacquered performance of stainless steels.

Toshinori Katayama, et al. .ieeeesensn cesesnseses ceevrsnsoes
545 Solderability of Au electroplated stainless steel sheet.

Noriaki Kikul, @t Al. seeeeeccccscecoescssosssovsscsoscsnsoscnocnccss cetessceasasans
546 Automatic inspection device for surface flaw in ETL line in Nagoya Works

of Nippon Steel Corporation. Tohru Ogasawara, €t @l. c.eecevessccecccncsonns
547 Weldability of chromium-tin plated steel. Nobuyoshi Shimizu, et al. «cveeec.n .
548 Effect of tin pre~treatment on the seam-weldability of chromium plated

steel sheets, Mitsuo Yoshida, et al. ...ceevven.n Gt eveeacecsactasesnaceenans
549 Effect of tin pre-treatment on the corrosion resistance of chromium

plated steel sheets. Mitsuo Yoshida, et al. ....ccievevennncen Cececeseoanae .
550 Effect of reverse electrolysis on the deposition of granular chromium.

Yasuhiro Akeda, et @l. ceveeesossscscsscsnscacncnces Cecescseaen

== PRODUCTS AND PROPERTIES --

OCTOBER 20, 1986

551 Effect of finishing temperature of hot rolling on recrystallization

texture. Hajime Saitoh, et A@l. .eceeecccccscscsccsscssccscsosscscnnsonsocscnse
552 Role of carbide dissolution in texture development of low carbon

steel during continuous heating. Kohsaku Ushioda, et al. ...cccecveosvscnsen
553 Influence of the carbide particle on the development of the

rolling textures in a low carbon steel. Hirosuke Inagaki. ceeeceeececcccens
554 Effects of c¢arbon and manganese on recrystallization texture

of cold rolled steel sheets., Koichi Kawasaki, et al. c.ccescecenscscscscncas
555 X~ray reflection intensity change of ultra low carbon steel

obtained by ferrite region hot-rolling. Takaaki Nakamura, et al. ..eecvcess
556 Grain refining of Fe-36%Mn steel by low temperature deformation

and subsequent recrystallization. =Microscopic observations during

recrystallization~. Yukichi Umakoshi, et @al. .ve.eeeevecocccocaccccosscsonns
557 Observation of grain boundary migration in the grain growth process

by ECC-ECP technique. Ryo Shimizu, et al. ..ceeeveereccecscesscnncorscssenne
558 Comparison of {110}<uvw> distribution measured by ECP

and Vector method. Jirou Harase, et a@l. ..ceceeccccrcccccscsscsnnasnsncnsonss
559 Effects of preliminary annealing on magnetic properties of ’

non-oriented 3%Si-Fe. Jin Shin, et @l. .cc.cececccencrtocassosvcssoscsscnas
560 Effect of mechanical testing method on cleavage fracture

behavior of grain-oriented silicon steel. Naoki Okumura, et al. .......c.ee
561 Synchrotron white beam X-ray topography of substructure in

grain oriented-silicon steels. Masayuk1 Okamoto, et al. ecccevecrccccccsscese
562 Effect of stress on sintering of grain boundary cavities.

Junro Kyono, et @l. ceeecscscocccacsssccsscsencoscssvocsasosessossossscsoncscccsans
563 Properties of 9Cr-1Mo-V-Nb steel after cold working.

Hiroshi Tachibana, et a@l. ccceceeecessarsoencorsosesscrcsscsccnscssscscccscns
564 Property change and evaluation of creep damage for boiler tube

after long-term service at high temperature. Atsuro Iseda, et al. ..cccceae
565 Mechanical properties of heavy section low C-9Cr-1MoVNb steel.

(Development of structural steel for fast breeder reactor--III).

Toshimichi OhmOri, et 8l. ceeececosessssccesssasocasascosssosssscscssssnsssoss
566 Effects of Cr, C and N contents on creep rupture strength and

toughness of high-chromium heat resisting steels.

Xing-yang Liu, €t Ql. cecsesccscccssccccosscssnsesscsscssossscssososossccscsssscans
567 Effects of alloying elements on creep rupture propertles of

high~chromium heat resisting steels. Xing-yang Liu, et al. ..cvcecccrcccacss
568 Effects of cooling rate from quenching temperature on mechanical

properties of 10Cr heat resisting steels. Hiroshi Morishita, et al. .......
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Effect of Zr, La + Ce on mechanical properties of 9Cr-2Mo-V-Nb
heat~resisting steels. Kentaro Asakura, et al. ..cccevceccccecccncececnnnss
Effect of normalizing temperature on precipitation of Laves phase

in 9Cr-2Mo steel during aging. Seiji Kunimitsu, et al. .eciceecrreccennanse
Effect of Mo and W on mechanical properties of 11 Cr heat

resisting steels. Yoshikazu Kawabata, et al. ..ccceuieeecccecercsscscacccnne
Effect of chemical composition on creep rupture strength of 12 Cr

steel for rotor forging. (Advanced 12 Cr rotor for high temperature

steam turbine--I). Tomohiro Tsuchiyama, et al. ...iieeeererceressccccsncans
The effect of qguenching speed on creep rupture strength of 12 Cr

steel. (Advanced 12 Cr rotor for high temperature steam

turbine--II). Yusaku Takano, €t @l. .ceceteccsssevesscscsssosssssssccnssnscsas
Development of martensitic stainless cast steels for low-

temperature service. Yoshitaka Iwabuchi, et al. ...cccceccceccscsnccsocccne
Fracture toughness of SUS 304 steel at low temperature.

Shuji Tida, et Al. ct.eececcresascscssssoscssscssossssesseasssscscsssssenssansscns
Material properties of austenitic stainless steel at low

temperature. Yasuo Kotetsu, et @l. .scieceeeccccessoscvesessscsvssssscncsasse
Fracture toughness affected by test temperature and strain rate

on austenitic stainless steel. Yoshihiro Nakajima, et al. .c.eeeecenevcccane
Solidification modes and cryogenic properties of nitrogen bearing
austenitic stainless steel weld metals. Toshihiko Koseki, et al. .....c..s.
Mechanical properties at cryogenic temperature of 12Cr-12Ni

austenitic large forgings. (Development of high strength structural

steel for superconducting magnets in fusion reactor--II).

Junji Ishizaka, et @l. .teceeceecsescsensessecsncovessasassoscsossssosssvonsss
Effect of Al and Si addition on low temperature toughness of

high manganese austenitic steels. Tadashi Furuya, et al. ...cceececcceccnns
Cryogenic mechanical properties of 25Mn-15Cr steel. (Development

of a high-strength high manganese stainless steel for cryogenic

use-~III). Ken-ichiro Suemune, et al. ..ceecevevecscceccossosccacesccascsssnncs
Mechanical properties of welded joint of austenitic stainless

steels at 4.2 K. Nobuo Yamagami, €t @l. .c.ceecececacecscccccnssassccncocnns
Manufacturing method of corrosion resistant bimetallic tube.

Isao Takada, @t @l. ceeesocesnssesscccosscssscssessssssosscssnssancsnssssssoscs
Effects of material factors on serration of Fe-high Ni alloys at

very low temperatures. (Study on the deformation behavior of

metals at very low temperatures--I). Koji Shibata, et al. ..ccececcccecenes
Effects of testing conditions on serration of Fe-high Ni alloys

at very low temperatures. (Study on the deformation behavior of

metals at very low temperatures--II). Koji Shibata, et al. .icececeeceeenes
Damping property in high carbon steel. Koji Omosako, et al. ...ccccveeeennen
The effect of grain size on the mechanical properties of various

as-rolled sheet steels. Kazutoshi Kunishige, et al. ..ccecerccnncccocccnnas
Effect of intergranular oxidation on hot ductility in Fe-423%Ni

alloy. (Study of hot ductility in Fe-high Ni alloy--III).

Takuji Okiyama, et @l. ceveceeevtssossascsecscoscessscsosccccscssoesonnasanne
Development of extra low carbon hot rolled steel sheet with extra

deep drawability. Tateo Higashino, et al. ..ccececreccccrnccsccnrcccnnsanes
Improvement of fatigue strength after cold forming in hot rolled

steel sheets. Yoshio Hashimoto, et Aal., ceeececescrscscssssscsscscscseascsnssns
Effect of phosphorus on the formation of retained austenite in

low-carbon steel sheet. Huang Chuan Chen, et al. .s.cieeecereccrvensncensnsns
Development of high strength hot rolled steel sheets containing

retained austenite. Osamu Kawano, et al. .ceececssorcsecscoscccasosscccnsccne
Characteristics of precipitates and austenite grain growth in

Ti, Nb-Ti and V-Ti bearing HSLA steels. Shuji Okaguchi, et al. ...........n
Effect of cooling pattern on the mechanical properties of hot-rolled

45 kgf/mm2 grade steel sheet. Masaru Kawakami, et al. ..ccuieceeceecccennnnn
Development of mechanical property control for hot rolled sheets

by run out table cooling control. Chiaki Mori, et al. ..eveiicncncnnneennns
The change of microstructure during hot deformation in y+o region.

(The development of thermo—-mechanical-processing technology on

hot rolling--I). Manabu Takahashi, et @l. ceceeeccrcccecancnsccnencecccnnns
The effect of Si content on ferrite transformation. (The development

of thermo-mechanical-processing technology on hot rolling--II).

Jun—ichi Wakita, €t @l. ceeeecsseccessssocccscsosoccscccasossasnssscsaanssssns
Drawability and annealing characteristics of low-carbon Ti-deoxidized

steel wire rod. (Study on low carbon Ti-deoxidized steel wire

rod-~I). Hiroshi Ohba, et @al. ..eeceieevecrencssccsososssscccenssosassasosnsns
Direct softening of low alloy steel wire rods for cold forging.

Toshiyuki HOShino, €t @l. c..ieceeeccscsoesoccessccuscccanssscocnsosonncsanas
Precipitation of proeutectoid cementite at center segregation

area of high carbon steel wire rods. Toshio Fujita, et al. (..ccviieeccnces
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Precipitation zone of proeutectoid cementite in high carbon

steel wire rods. Fu

sao Togashi, €t @l. cceececcccsocrssescccccscsonasaneoncses

Mechanical properties of high-carbon  steel directly patented by

water spray mist cooling. Motoo Satou, et Al. c.eceriereecescsssnnnccnannns
Effect of hot deformation on the hardenability of high carbon

steel. Yutaka Kanetsuki, et @l. ..iceeererscercoccsesscsccscoscnncnonnccsns
Effect of vanadium addition on strength and ductility of high

carbon steel wire rod. Hiroshi Majima, et @l. ceeciereesrsccnsecscessscncns
Carburizing and mechanical properties, and workability of Ti

added dual phase ste
Characteristics of g

els. Takashi Matsumoto, et al., ...eeceeecceccocnnccanns
as carburization by the tube type furnace.

(Fundamental study of carburization--I). Osami Serikawa, et al. .ieieeecsse
Accuracy and fatigue strength of gear processed by warm forging

and induction hardening. Yoshiyuki Nakatani, et al. .eicveeeecescesccacsnnns
Effect of carbon content on the y+o transformation of boron

added steels. (Study of the transformation control of medium

carbon steels—-II).
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Overaging process‘of a low-carbon Al-killed steel sheet by
electrical resistivity. —Thermoelectrical power measurement-.
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Kunio Ito, et al. ..

Toshimi Tarui, et @l. sececsecccscsesessosssncsesscscssns
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Effect of Mn-C dipoles on strain aging of low carbon sheet steel.

Atsuki OKkamoto, et @l. cevecsoocscosnceososcvssessnsoassesessascnsoscnccnnsaness
Effect of carbon content on y-values of continuous-annealed

Al-killed sheet steels. Naomitsu Mizui, et @l. .seeesescsccscscscsscsassanas

Lankford y value of

ferrite-martensite and dual-phase steel.

Kohichi Sugimoto, et al. ieceescesovoscscvssossncsnsessosssssosssancescncocese
Effect of retard cooling in the intercritical temperature range
on the properties of sheet steel containing retained austenite.

(Study of the steel’
Yasuharu Sakuma, et

sheet containing retained austenite--1V).

Al. ceseescccrssrcesecssssersscsssscncsssessscsasssansan

The effect of heat treatment condition on the mechanical properties

of steel sheets. (Study of the steel sheet containing retained
austenite~-V). Shoji Uchida, et @l. tecieeecescoccccscscscsssccsosssssssssse
The effect of microstructure on the mechanical properties of steel

sheets. (Study of the steel sheet containing retained austenite--VI).

Iwao Sawai, et al. .
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Mechanical properties of steel sheets produced by cold rolling and
annealing of thin cast plate without hot rolling.

Terutoshi Yakushiji,

= oS- T

Cold-rolled sheet and hot-dip-plated sheets by continuously cast
extra-low-carbon high-oxygen steel. (Development of pseudo-rimmed

steel by continuous

casting-~I). Toshiro Yamada, et al. seeeeeccocecsssncss

Effect of alloying elements on punchability of steel sheet.
Hiroyoshi Yashiki, €t @l. teeveecessocccscscsacscsscsscscsccscscasacacssscnnnsse

Effects of alloying
0.4%C-2.5%81 spring
Creep properties of

elements on the torsional creep strength of
steel. Yukio Ito, et @l. .eeeeeecsssscsasscsccancncsensss
weld HAZ of C-1/2Mo steel in hydrogen atmosphere.

(Material properties deterioration in high temperature and high
pressure of hydrogen atmosphere--I). Toshiaki Saitoh, et al. ..ccccvececeen
Elevated-temperature, high-cycle fatigue strength of engineering

structural steels.
Evaluation of creep

MOrio Sato, €t @l. teecevccccscccccsscsssaccncnccsscccns
strain behaviour for 2-1/4Cr-1Mo steel.

Masao Sakamoto, €t 8l. ceceeescscsecsscacccsossoscscossasssssscsacscsassssanas
Long-term stress relaxation properties of 2:1/4Cr-1Mo steel.

Toshio Ohba, et al.

© 990000000 00000000000000000c00000000000000s0000000Cs0ss0

Creep-fatigue interaction for 2-1/4Cr-1Mo steel under combined

loadings. Kiyoshi Kubo, et @l. .ecececscsscccsosassososcnscassscsssosocsccss
Recrystallization of y grain in hot forging process of turbine

rotor shaft. (Investigations on the conditions of manufacturing

procedure of turbine rotor shaft--I). Koh Moriyama, et al. cceveccecscsacas
Effect of Mn content on the properties of 3.5NiCrMoV steel for

low pressure turbine rotor forgings. Mutsuhiro Miyakawa, et al. c.ccceeacen
Effect of waveform on high temperature fatigue life of steam

turbine rotor steel.

Takeml Yamada, et Al. ceecciecevcacnnssascconcsssccnncsns

Degradation of a SUS304 due to high temperature creep deformation.

Kazuhiro Kimura, et

Ale cececcocrrtccccrvsorossssssessacssscsssssesercecrenne

Effect of cold deformation on g-phase precipitation in SUS304.

Abdel-Monem Batahgy,

€L Al. teeecrrccersscscsssscccsasosssssasesessnceesoanoses

Role of boron and.nitrogen additions in the improvement of
the creep rupture properties for 304 stainless steels.,

Yoshio Imai, et al.
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Effect of aging on high temperature low cycle fatigue properties

Of N-containing SUS304. ShOzZO AZUMA, €t 8l. vt eeeeosoocsscasassnasnsscnssas
Long-term precipitation in several austenitic stainless steels.

HidetO Rimura, et @l. eeeieeeeecesosoenossoccsacccaseeososoosssacsoennnnsanas
Various properties of 18%Cr-10%Ni-Ti~Nb tubes for boilers after

100 000 hr field test. Akira ToOOyama, €t @l. .ceeeeeeccacosansescosonononns
Elevated temperature properties of 308 weld metal by multi-layer

welding. Hiromichi HONGO, €t . @l. .e.ieresceessesonecoconsscccntoonsccananan
High temperature properties of type 316 stainless steel containing

low carbon and high nitrogen. Masayuki Fujiwara, et @l. cececeecececsnvennss
Properties of high strength and fine grained TP347H steel tube.

Akira Tooyama, €t @l. .ceeeeerieiesenonooroeocsnceceancononassesseoanencssass
High-temperature strength of high strength austenitic heat-resistant

steels. Takahiro Kanero, €t al. ..i.iiierireerssscesocccnanocsocsocssccconcnes
Diagram of creep damages for evaluation of residual life for type

316 stainless steel. Hideo Tanaka, €t @l. v.eeeeeoseveecensssescssscncsncas
Effects of additional alloying elements on high temperature

properties of a Fe-Cr-Ni base superalloy for exhaust engine valve.

Takanari Okuda, @t @l. tucecuiuieneeesrossccsesosocecesssssssenccoasncnscnnes
Improvement of intergranular corrosion, resistance of 13 Cr

stainless steel welds by Ni addition. Keiichi Ohmura, @t 8l. eeceececeoecsoees
Sensitizing behaviour of SUS430 hot-rolled sheet. Kazuya Miura, et al. ....
Sensitization of austenitic stainless steel manufactured by

thermo mechanical control process. Seishi Tsuyama, et @l. ceieeeseceonooons
Effect of precipitates on intergranular corrosion in
15Cr-16Mo-4W-5Fe-Ni~alloy. Toshiyasu Nishimura, €t a@l. .eceeeeoscococaccccns
Development of atmospheric corrosion test for stainless steels.

(Simulated cycle test to Okinawa environment). Kenjiro Ito, et al. ..ceoces
Properties of an alloy 625 overlaid weld metal with strip electrode.
Katsuomi Tamaki, et @l. cceeeeieeeieceeoeecensssnessososocsesossscccssccacsns
Corrosion behaviors of a weld joint of duplex stainless steel.

Katsuomi Tamaki, et @l. ..cieeeceacooncscsosesososasarasocsoscsosssosssocscsocs
Effects of chemical compositions on microstructure and pitting

corrosion resistance of duplex stainless steel weldment and base

metal. Masashi KOuSO, €t @l. .cevieeerccocccscsscacsccossocsccscsoscssoccssscsncs
Effect of nitrogen on corrosion resistance of 19Cr-5Ni dual phase

stainless steel. Haruo Tomari, et @l. ..eeeceseosssososssesssccsccascssscanss
Effect of alloying elements on magnetic property of 12 Cr stainless

steels. Yoshinobu Honkura, et @l. ...eeeeececcscsnsosoccccvecccoccnscsnssscccns
Effect of cold working on the magnetic properties of 15 % chromium

free machining corrosion resisting magnetic core steel.

Hiroaki Nakazato, et @l. ...ieeeeerieerscececsoacscocsoscncsssscscsscsssssacoce
Effect of chemical compositions on non-magnetic property.

Hiroshi Shimizu, et 8l. .sievececesssssssscssscssesescscoscsosscsncsossccscscsos
Permeability, corrosion resistance and mechanical properties of

stainless steel containing 0.7 $ N. Yoshimitsu Ohta, et @l. tceeeeesrcccens
Effect of alloying elements.and cold rolling on permeability of :
austenitic stainless steel. (Development of high strength-

nonmagnetic stainless steel--I). Toshihiko TakemotO. .eeceececererennnnnnns
Effect of alloying elements, cold rolling and aging treatment on

mechanical properties of austenitic stainless steel. (Development

of high strength-nonmagnetic stainless steel--II). Toshihiko Takemoto. ....
Temper color resisting ferritic stainless steel.

Kiyoshi Inanaga, €t @l. .. eeeecoeecrecenecsosctsoscccnscessssosssscsssoscnsnnss
Effect of final annealing condition on the yield stress

characteristics of SUS430 stainless steel sheet processed

without hot band annealing. (The study on the process metallurgy

ferritic stainless steel sheet--XI). Jirou Harase, et al. .cceieececcsannnce
Mechanical properties of ultrafine grain (a'+y) two phase stainless

steels. Yeonghwan Kim, €t @l. ..cceeeceecceeocosncosncscstscososcccsscssonsnss
Effect of nitrogen on the hot ductility of 22 wt% Cr duplex

stainless steels. Shinji Tsuge, €t @l. .eeeercecncssncsccssossoscsscscscnse
Hot workability of high Ni austenitic alloy. Tatsuo Takaoka, et al. .v..o..
Influence of copper on high temperature torsional deformation in

19Cr-4Ni duplex stainless steel. Yukinori Igarashi, et al. ....cc.vevnnnnn.
Production of ultra low Pgym X60 steel plates having superior

toughness. Shigehito Yoshimura, et al. .i.cieeeeececnccancenccncascnsnncsos
Production of high strength and toughness plate in high Ti steel

for line pipe. Akio Yamamoto, €t @l. .iceeeececesocossosnssesssnscssosocscacssscs
Adjustment of mechanical properties through thickness direction of

plate by controlled combined cooling. Masashi Hori, et al. .i.ceeceeecocans
Effect of accelerated cooling condition on ferritic and subsequent

second phase transformation from deformed austenite.

Taneo Hatomura, et al. ceeeceeeersossenssnsacans S
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665 Effect of prior austenite grain size on morphology and crystallography

of ferrite in low carbon steels. Kei Ameyama, €t @l. ceeeeeveccccconsssencs
666 Effect of mixed ferrite grain on toughness. Kazuhisa Kurihara, et al.
667 Metallurgical meaning of Mn addition for strengthening and

toughening in accelerated cooled extra-low carbon-niobium steel

plates. Kengo Abe, et al. i iiiiirerreecectcenseconnssscsnossonnesnncnscnns
668 Effect of cooling conditions on mechanical properties of controlled

rolled and cooled steels. (Research about the property control of

the controlled cooled thick  plates--VII). Hiroshi Yoshikawa, et al. «..c...
669 Effect of the second phase particles on the separation of the

control-rolled low carbon steel. Hirosuke Inagaki. ..cceececescsccnsensnses
670 8imulation model of microstructure and mechanical properties :

for TMCP steels. Hirofumi Morikawa, et @l. ceeeecieeccscssessccnsscnsosecns
671 Effect of rolling conditions on y+Fp transformation in C-Mn

steel. Yoshio Terada, et Al. .ceceiireceaceecenconcccaccssncccosssosncascssne
672 Relationship between microstructure and mechanical properties of

TMCP steel. Kiyoshi Nishioka, et @l. .ceeieceeeceeteecceeeccnsocsccocnssonncns
673 The prediction model of tensile strength of Nb steels.

Haruo Kawano, €t @l. ceceeeeveccosesoneconcosessssnssssscassssssosnccnscasssss
674 The prediction model of yield stress and elongation of Nb steels.

Jun—ichi Wakita, @t @l. .cveereecoscaccscssecccctscsnsrosescanasnsocssasnnsos
675 Development of high strength large thickness hot rolled coil with

excellent toughness: for ERW line pipe. (Development of ERW line

pipe APISLX80--I). - Makoto Fukai, et @l. ...eeeeccccessoorsccacsacnnscoacncss
676 Development of high-grade ERW line pipe. (Development of ERW line

pipe API5LX80~-II). Osamu Shiotani, et al. ..ceccctiecccvonececcecrscconnsns
677 Development of high strength casing Q-125 by ERW.

Yasushi Yamamoto, €t @l. cevececscccenocssccccccscsscscasssosscasosossscssnsensossas
678 Development of as-roll type ERW-OCTG APIS5AC L-80 for low temperature

service. Teruo Ohtani, et @l. t.cvescesccscsososcscsssnscsssnssssosasnsosss

OCTOBER 22, 1986

679 Properties of 2Cr-Nb steel resistant to CO2 corrosion.

Shiro Mukai, @t @l. teeeececceccsssersscssocsosccsscssesssososncnonsnsescosnss
680 Sulfide stress cracking of low alloyed steels by slow strain

rate tensile test. Teruo Kaneko, et al. .cecceevececccassosecssscccnossccnncs
681 Effects of testing conditions on Kygec for sulfide stress cracking.

(Establishment of evaluation methoé o% sulfide stress cracking

resistance--II). Hitoshi Asahi, et @l., .e.ccececcnnsscscscccsascscncssrssnccns
682 Test method for sulfide stress cracking. -Loading methods and

dimensions of specimen described in TM-01-77-. Katsutoshi Ina, et al. .....
683 Sulfide stress cracking property of Cu, Ni plated steel under

sour environment..  Shunji Sakamoto, et Al. .ecececscesscccccccocscsssrsacsnns
684 Steel pipe corrosion tester. Katsutoshi Yamada, et al. c.eccecrcsrncconcens
685 Evaluation method of corrosion resistance of coated steel for

sour environment. Tomio Wakamatsu, €t al. .ceesceeccccssscsssssscsossanncas
686 The relation between SSCC and HIC in high strength ERW oil

country tubler goods. Youji Yamamoto, et al. ..ccieeeeecccrrcececccsssccnnes
687 SSCC behavior related with HIC in linepipe steel plate. .

Jeong Hyun EOM, et A@l. .seccecececcsccscsccrscssanesossasssscsscssscssecscssocnses
688 Development of high strength austenitic stainless steel resisting

to sour gas corrosion. Yasushi Torii, et @l. ceceecevecncnconcssscscronnnes
689 Corrosion resistance of 22 Cr duplex stainless steel in H2S5-Cl1l~

environment. Hiroyuki Tsuge, €t al. c.ccececcscscccccosssossscsscsacssocose
690 Oxidation behavior of strips in ferritic heat resistant steels

with 5 8 Al. Susumu Isobe, €t al. cceiceecrrocccccascssscscsacecsccnsocsnns
691 Periodic precipitation of subscale on Fe-Cr alloys oxidized in Ar-H,0

atmosphere. Kiyoshi Kusabiraki, et al. ....ccerccaccscccascecercnccacccnees
692 High temperature corrosion of alloys ‘in coal gasification
- atmosphere. Michiya Okada, et @al. .ecceccecesecccccsoscscccsescscscnsnscnns
693 Effect of alloying elements on some properties of sheathed heater

pipe for high temperature use. Shun-ichiro Akiyama, et al. .cececencecacnnn
694 Scattering of the fracture toughness test results in the -

transition region. Yasuhiko Tanaka, et al. cccecieceecccsnsssvsscccccacnnnes
695 Evaluation of dynamic fracture toughness by instrumented

Charpy test. Yoshiyuki Fukuda, et al. ..ceceecrcecrcoccncorccecssonnnccnnns
696 Leak before break criterion of high pressure reactors for

© production. Tadao Iwadate, et al, ceeccecececacsccocncsssscassosscascssancanse

697 Toughening and evaluation of austempered ductile iron.

Hironobu Yamamoto, et al. «cceecececcscrsscsstcacsscssoncsosossnasscccsssccccns
698 Casting and properties of 400 mm thick test block. (Study

on ductile graphite cast iron--I)., Namio Urabe, et al. ...cccevvcccccccnces
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Loading rate dependence of fracture toughness of 400 mm thick
test block. (Study on ductile graphite cast iron--II}.

Namio Urabe, et al. .....
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Abnormal shortening of fatigue life in nitrided iron and steel

correlated with the Snoek effect. Kiyoshi Mineura, et al. cceeeeeernccannas
High speed rolling contact fatigue life of carburized and

carbonitrided steels., Takehiko Kaneko, et al. .veeeeececoscccsoccscsnscnans
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