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SYMPOSTA

v " 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. cesuececcrecoccesocoscscsscacassnsossassnssassssnsasessess Al43
2 Utilization of non-cokeing materials by briguette blending process. :

Haruhisa Iwakiri, et @8l., ceecececcecccccccsoonssnsnanosccsssacsessnssosscssscsss ALAT
3 Development of blast furnace cokemaking technology by coal compacting

method. Ken-ichi Nemoto, €t 8l. .uiceececececscscsosnscseoscncacsosncssssassseseases ALS]
4 Basic study on the coal preparation. Toshiaki Okuhara, et al. ...vcceesese... AlSS
5 Estimation of various coal preparation methods by simulation model.

“Kunihiko Nishioka, et @l. ceceeceeccnectensscarsrscresentoroncccsssssssacssssss ALSY

~~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 Kawakami. .....eeveevenceceveeeasss ALB3
7 Techniques for producing slabs at temperatures high enough for
direct rolling. Osamu Tsubakihara, et al. cececeeceeneisneececnncssonsaccnsees ALE7
8 Hot direct rolling process at Fukuyama Works, Nippon Kokan K.K.
Tsutomu Wada, €t @l. ceeeeecesseecssosossasnasososssssassessssassscasssnnsscsssss AL7L
9 ‘Analysis of CC mold lubrication and development of non-sinusoidal mold
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, et @l. .ceceeeeeececccccsecsccssncsssecasasscnssssss AL79
11 Surface cracking mechanisms of low alloy steel CC slabs. ’
Yasuhiro Maehara, €t @l. ceecvceccocccensoccsevossocnscansscoscsaoscsnsoscssnssesess ALB3
12 Solidification phenomena in continuous steel casting mold.
ItsuO OhNaka. seeeeeevmesocnossnssosossccasonsossosossasossnssosensoscsessssnsesss ALB7

Chairman: Takao KAWANAMI

13 Technology of the schedule-free rolling on a new hot strip mill.
. Shoji Tanaka, €t @l: ceveeeeseascrsasescssassosssrsscsossesnssssscssssssssessscess ALIL
14 The optimal process on continuous casting and hot strip mill.
, AKio KOdai, @t 8l. cveceeoecassscsscocssscsosonassscsessscsescsssssssscsosasssssssassss ALOS
15 Dynamic production control for continuous process V at Oita Works,

' Nippon Steel Corporation. Hiroshi Yoshimura, et al. ....c.cceseevevecccasceess AL99
16 Fully automatic system in the hot direct rolling process at Fukuyama

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

Hideyuki Onishi, €t @l. ceveevoeccacocssvsasscsescsnsssacseanscsssssssssacssseses AR207
18 Billet mill for a continuous and synchronized operation between

continuous casting and rolling. Toyohisa Tokumaru, et al. ......cceeesees .sos A211

Chairman: Hiroo OHTANI

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

* Tetsu—-to-Hagané, 72(1986), No. 12 contains S793 to S1284 preprints in Japanese for
‘Paper Presentations and Tetsu-to-Hagané, 72(1986), No. 13 does S1285 to S1660 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. «seeceasee ceeesesesstaneas cesecsecteseannanna cenen
Effect of hot charge direct rolling condition on mechanical properties

of Nb bearing steel plate. Yoshihiko Kamada, et al. ........ ceressesaenne oo
Effect of Ti on the mechanical properties of direct-rolled steel sheets.
Noriaki Nagao, €t Al. ..ceeeecesccascacssescsossaassnnnnn teeecerrtacsecsesnesnenn

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. ..ceeeeeeeecenenonnn veceseenenaann ceee
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1 Characteristics of iron ore fines. (Investigation on moisture
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content during granulation of iron ore fines).

Akira Takaki, et @l. c.veiiioreoeosessoscsacsnssecocesnsssosssesssssssossssssass
Effect of raw material on sinter operation with strand cooling.

Takahisa MiyaKke, @t @l. tiueiecetroressesosocsssanssssscossssssssscssssseanssanse
Increase of productivity by oxygen enrichment in sintering operation.

Kastuhiko Shibuta, et al. ..iieeersrccosencosssnsnsnns s seesssesssrssenranssues
High bed height operation at Mizushima No. 4 Sintering Plant,

Kawasaki Steel Corp. Masayoshi Okuyama, et @l. .eeeeeecosoeoceonsecnnooassasonas
A computer control system for the operation of Wakayama No. 4 Sinter

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

Kawasaki Steel Corp. Akira Kato, €t @l. ..eteivieotoreesssensoscccssoscsosancnns
An application of fuzzy control for sintering process.

Takashi Kobayashi, €t @l. tieeetieeessessoessssesssssesesnossoscasosossncsosncsa
Analysis of heat pattern in the sintering bed from the point of high
temperature zone movement. Kiyoshi Kojima, et al. ....cccen.. ceesscccesssencens
Sizing of sinter by closed circuit and improvement of sinter yield.

Ken—ichi OKamoto, €t @l. teieeeesvonssscosasasccascsosnssssssssesssnsscssacssansas
Laboratory test for crushing of sinter coke. (Improvement of sinter

yield--II). Akira TakaKi, €t @l. civeseesercsocscsatsscesssscesossoascsnsaasnsnscas

Measurement of void structure and yield distribution of the sinter cake
obtained from Oita 1, 2 DL, Nippon Steel Corp. Masanori Nakano, et al. .e.eae.
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. tcevseeeeeeceoncssononsarococosnces
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, et al. ..cceeeeveeene ceees
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 al. .....cicveee.. cesanen ceen
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 al. ...cveeeecasocsnn cetesesssosacnann
Construction and operation of the shaft type Fe-Mn smelting furnace.

Kazuhiko Yoshida, et al. (iivesernccnnsocnnes teceertcearssessane cesernsesranses
An -application of rist diagram analysis to shaft type Fe-Mn

smelting furnace. Haruo Kokubu, et al. ....eeeeinereccescsesossonscsnsns ceesens
Three-dimensional dynamic model of the shaft furnace. (Development

of a new ironmaking process—-IV). Yasuo Kamei, et al. ....iceiteevesansocaannns

Three-dimensional dynamic model of the melting furnace. (Development

of a new ironmaking process—--V). Yasuo Kamel, et al. ..crieveeeceocecscnocansas
Test on smelting of high-carbon ferromanganese. (Development of a new
ironmaking process—--VI). Yasuo Kamei, et al. cueveevrececeoccesonoannnnn cecesn
Refractories for oxygen blowing furnace. Tadahisa Arahori, et a@l. .c..cecenceen
Powder transportation method by use of cold model. (Development of

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

MitsSuo SUMItO, €t Al. .t ieitiieereeeenecencsesosonnencscansosaeas Gesecssessscsseses
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. ..iiiiiiiiiinnnnenennnrennnnnnns ceesens
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24 Development of fine coke breeze granulation for sintering.

Shin-ichi Hirakawa, et al. ..... cesesanecis ceetesecnensnenan
Selection of raw materials for pre-granulation method of iron ore and
limestone. . (Development of iron ore and limestone pre-granulation
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method for sintering process--V). Takazo Kawaguchi,

et al.

s re s e e .o

P I R I B Iy ..

Increase in productivity of sinter by the addition of fine ores having a

good granulation characteristics. Yoshio Kimura,
Characteristics of iron ore fines for sintering.

Basic designs and determinations:of optimum operating conditions of
Satoru Suzuki,

pelletlzers for sinter raw mixture.

et al. ...
Junsuke Haruna,

et al. .

s s e

et al.

s e s e s e s eccece

Comparison of the granulating characteristics of various pelletizers

for sinter raw mixture. Satoru Suzuki,

et al.

D I R R A I I I A )

Segregation of sinter mix. - (Improvement of the material distribution in

sinter bed--I). Takeo Harada, et al.

e s s s essses oo

The most suitable particle segregation of sinter mix.

technique for segregation of sinter mix--I).
Improvement of charging methods of sinter mix.

for segregation of sinter mix--II).

Improvement of the charging equipment for No.

Kiyonori Yamamoto,

e e s s 0o

(Development of

et al. ....

Works, Nippon Steel Corp. (Improvement of distribution of the raw
material on the strand--1I). Yosio Kamiko,
Effect of apparent density of raw mix on yield and sintering time.

Masami Fujimoto, et al. ....cecenecn

L R A I I R R L]

“eee

e e e e

Nobuhiko Hiiragi, et al. ....... .
(Development of technique

2 Sintering Plant of Kimitsu

Pot test of vertically separated raw mixes with different basicity in

condition of non-segregated charging.
double layer charging--I). Masahiko Sato,

« e e

s s e e

(Sintering pot test of raw mix by
et al.

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.

ss 000 ss 00 s s e s s e s e
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A phase analyzer of mineral mixtures with backscattered electron and

X-ray intensities. Yukihiro Hida, et al.

sses s s s es s ssesecsssone
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Effect of chemical composition of fine particles on sintering operation.

Ki Sam Nam, et al. ceeeieocccsscccnsescs

P N R )
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s s e 0 s e

e s s s s e 0 s

Development of RDI estimation model based on mineral structures of sinter.

(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--1IV).

Influence of adhering fines on the ore residue in sinter ores.

Norio Kurihara, et al. ..ceetecrescscrssoscscvsonccncsns

Analysis of permeability in sintering bed.

of sintering operation--11). Masami Wajima,
New lining materials for main sintering stack.

e e s e

se e e

Tsukasa Takada, €t @l. .t.ceevecscescscasossososesssscassssssassssssssssaanssssss

(Approximate simulation model
et al. ...
Masayasu Shimizu, et al. ......

R R R A A I NI )

Decrease of air leakage at Sakai No. 2 Sintering Plant, Nippon Steel
Corp. Shlgeya Kubo, et a@al. v.eivevesssecsccsenscnsenes
Energy saving operation in sinter plant of Chiba Works, Kawasaki Steel Corp.

Motoo Yasuda, et 8l. ssiecescccosraceanes

se e s es e
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Interrelation of chemical properties between coal and derived tar.

Toshio KOiKE@: ceeceeteesscceescsccssnocssccncsncosa

s e s s

s e ecs o
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Heat recovery of coke oven gas by direct heating process of benzolized

wash oil. Syun-ichi Tamura, et al.

Development of carbonization in coke ovens.

chamber width--II). Takashi Arima,

e e s e s e s s s

3 Coke Oven Plant, '

(Studies on coking

R R

An investigation of combustion chamber control in a coke oven.

Tsuguhiko Nakagawa, et al. ....cee.c..

e vt e savevss s e

es e e

Evaluation of final coking state by sensors on guide car.

Kazumasa Ariyoshi, et al. .cccecerereccccancvecnnse
3-D measurement and control techniques.
coke oven--I). Toshihiko Sakai, et al.

L R R A I NI )

Development of plasma spray repairing for wall bricks.

for in-operation coke oven--II). Yuji Narita,
Mechanical design and control system of repairing robot.

et al.

cee oo

D I R

(Estimation of gas evolution
patterns). Kazuhito Sakamoto, et al. ..... cees
Effect of coking chamber width on coking time.
chamber width--I). Takashi Arima, et al.
Effect of coking chamber width on coke quality.
et al.
End flue heating equipment of Nagoya No.
Nippon Steel Corporation. 2yunzi Ohori, et al.

Homogenization of coke strength by heating pattern. Kazuma Amamoto, et al. ...

(Repairing system for in-operation

(Repairing system

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

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

Kouhei Takamoto, et al. ...... et et e et s ee e st et ss s st neste s rac e e onssaesesenene
Controlling system of -10M/, briquette ratio at briquette blend

coking process. Yuzi Ishiharaguchi, et al. .......... et seceeeecannn Cetaeann .
Effect of bulk density on low-medium temperature carbonization.

(Study on low-medium temperature carbonization--I). Shozo Itagaki, et al. ....
Effect of coal granulation on coke quality. Chikara Nakamura, et al. «....oee..
Method of adjusting size of coke carbonized coal block.

Shigeru Kuwashima, et al. ..o.veeneecneess s esecectasecessnesesanas ceeceessensns
Construction and operation of coke dry quenching plant for Fukuyama No. 4

Coke Oven, Nippon Kokan K.K. Fukio Kuwada, et al. .eeeececeocen. cetece e
Development of double flues for coke dry quenching plant.

Fukio Kuwada, et al. ....veuveennnn cetecaneenns Ceetecstsesececansnn cecsecons oo
Stress corrosion cracking of boiler tubes at coke dry quencher.

Yuji Sato, et @l. t.ieiiieeiiiiannennconnnann teeessonane tecseresseersnsenenanns
Mechanization equipments provided on Tobata No. 1 Blast Furnace Cast House,
Nippon Steel Corp. Yasuo IYOKU, €t @l. tuuuieveooecocoeeonoeeennns ceccescnnsnn
Development of the mud gun nozzle w1th ceramic coating.

Hatsuo Taira, et al. ticeeeneenns e st e et ac ittt et ettt eassttencsannn ceeeenan e
Development of cylindrical tilting runner of blast furnace.

Koichi Shinohara, et @l. ...iiieteronronnennnncenenoonsnenens cecennessas ceseeen
Development of highperformance vibration castable for tilting runner of

blast furnace. HAruo MitSUL, @f 8l. tuuiireenunnnnesuoooononoseoaennenennnnns .o
Decrease in refractory consumption at Fukuyama No. 4 BF, Nippon Kokan K.K.
Makoto Gocho, et al. ...... cecesscnsa F R Ceeeereann cesee
Cast control system on Sakai No. 2 Blast Furnace of Nippon Steel Corp.

Shoji Yasunaga, et al. c.iieieiiians et et et et eccecesteaetee sttt neneseanane .o
Decrease in tapping times at Fukuyama No. 4 BF, Nippon Kokan K K.

Makoto Gocho, et al. ....... e e s s e e e st e s ettt e et e et c e et e e s et e e taeeet e en
Reduction of tapping frequency at Ohgishima Blast Furnaces, Nippon Kokan K.K.
Kunihiko Ishii, et al. ...... B . e
Development of hot metal transport control system. Masayuki Hayase, et al. ...

Measurement of pulverized coal flow in gas. Hisatsugu Ishizu, et al. .........
Pulverized coal injection equipment and blast furnace operatlon at No. 1 BF,
Nakayama Steel Works Ltd. Toshiya Kumada, et al. ....eevecens seevssesstcns e
Operation of pulverized coal injection (P.C.I.) with hlgh P.C. rate at

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

by using sideways tuyere probe. Kanji Takeda, et al. ..eeveveeenn. reesenesanen
Control of raceway temperature by use of hot blast control valve.
(Investigation of raceway behavior--II). Shigeru Wakita, €t al. .v.veveveeeenn
"In-situ" analysis of high temperature gases by infrared spectroscopy.

Noboru Takahashi, et @l. c.citiiiiirereeioeeononeneneannannnnes e et ereeetsssns
0% sinter ratio operation of Wakayama No. 2 Blast Furnace, Sumitomo Metal
Industries, Ltd. Michihiko Yamashita, et al. cieeeeneeeeennnennns certeenaenanne .
Efficient Recovery of small size sinter and operational results.

Masaru Nakamura, et @l. (..eieeeereessecennoensosecoensesnesnannsnns ceeeseseenn cee
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. ..... creeeracennans ceeecteeeseeeesasnans
Investigation of silicon-probe for hot metal using thermal EMF method.
Mitsuharu Tominaga, €t @l. c.ceeeesceccscecncoans Ceeessesscensaa cerssaseteaenne
Blast furnace operation of low deviation in [Si].

Hirobumi Nishimura, et al. ..eeeeeceneneens ceeesecsescsssscssssena ceecsasancse
Lower stack gas distribution for low silicon operation of blast furnace.
Makoto Nomura, et al. ........ eessess ceeecetsensestsonn cessreeeenn cresecereasnns

Production of low [Si] pig iron in low productivity operation at Kokura
No. 2 Blast Furnace, Sumitomo Metal Industries, Ltd.
Yoshizumi Kawaguchi, et al. ceecesessoass cesse e seean seeecncane ceerreenseane ..

OCTOBER 22, 1986
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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. ..i.veeeeeeacnn ctesesetecsocscsaans
Lowest limit of cement content in cold pellets. Masao Ishii, et al. ..........
Strength and reducibility of cement bonded cold pellets containing

iron sand. Reijiro Takahashi, et al. ...v.evenen. Ceeesescserers s sttt tesassesan
Effect of reducing form on the strength of cold bonded pellets during
reduction. Hajime Yamada, et al. seeeecccen. st esesenessacrrsanannn cesessescens
Reduction-reaction of carbon mixed pellet in blast furnace.

Hisao Kamiyama, €t @l. . eiveiereeesoscenaenonseessenoenconcacess heesesesecesns
Blast furnace operation using high amount of carbon mixed pellet.

Keisuke Mio, et al. ........... cresscescssens T R T N
The complete remote control of the raw materials transportation system

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

Kazuhiro Kikuchi, et @8l. ceeteeeeieeecnanaoanannnans srieseiacisaressssssannas .. 5888
97 Development of multiple and slit burner. (Development of low fuel rate

ignition furnace of sintering plant--I). Motofumi Kaminaka, et al. .......... S889
98 Application 6f multi-slit burner to the 1gn1t10n furnace of sintering

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

plant--II). Genshun Kochihira; et al. .....ciieeiccencnncnnnns cerseeeesasenns 5890
99 Relationship between solubility of Al,03 in wustite and 1ts reducibility.

Takashi Inami; €t @l. ccesvevsesscecscsesaasoscessasesssoscsscsssssscscssnssnsseses S891

100 Effects of impurity elements on the reduction rate of dense wustite.

Kazuhiro Nishihara, et al. ceiveeereccreccccceannanns tesevestscessrraressraoonse 5892
101 Comparison of rates of reduction of iron ore sinter by CO and by Hj.
Byoung Il Lim, et al. ....ccocnveecansn . S893

102 Rate of stepwise reduction of single particles of sinter with CO-CO2-Np

and Hp-H,0-Nj gas mixtures. Tateo Usui, et al. .....ceievienienenrnecnenee.. 5894
103 Rate of stepw1se reduction of fixed beds of sinter with Hy-H20-Ny gas

mixtures. Tateo Usui, €t al. ...cicetaresaciesnsnsionronoasscasssnsrssncesssesss 5895
104 Reduction of iron oxide pellets in a fixed bed with H9-CO gas mixtures.

Takeaki Murayama,; €t @l. ..iceeecncerencsresnasonnscssoscanns ceessesreeseesnnn 5896
105 High temperature measurement of structure parameters for molecular

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

Yoshihiro Shigeno, et al. ...ceierreseiecssecnsecnasssnoanas esescssesesesensss S897
106 Kinetics of the reaction of coke with steam. - Kouji Takatani, et al. +..voe.... S898
107 Effects of carbon gasification on the reduction rate of sinter with

Ar-CO-CO2-H, mixtures under heating-up condition. L

© Yoshiaki Kashiwaya, @t Al. veceesesscasioscsnsesesnesnssassasccssvossseassocasss 5899

108 Reduction of SiO3 by solid carbon. (Rate of the formation of SiO and

SiC). Kazuteru Kawauchi, et al. .cceevvecocesececsosanascs ressessassssvsssasss S900
109 Reduction and degradatlon behavior of lumpy ore in a blast furnace
: condition. Masaai Naito, et @l. ...ieceeeneenssoneesesscnossncsssccsnasnsnssss S901
110 Reduction, softening and melting behavior of several lumpy ore.

Keiichi Nakamura, et @al. .cecieecccvooacssos S £ 214
111 Fundamental study for the rate of heat transfer in packed beds.

Tomohiro AKiyama, €t @l. ceeeseressossacienssaassasenasnsessasesssssnscnsacssss 5903
112 Model experiment on the liquid hold-up in blast furnace.

Yutaka 0da, et al. .cciceccenccncnencns e - 10
113 Model -experiment on the liquid flow in blast furnace. .
Takashi Sugiyama, et al. c.eeececnevsocnverssasnnnas e - 14

114 A mathematical model of blast furnace by using FEM and method of
) characteristics. Jun-ichi Kudoh, et 8l. .iieeieerieeeeniesnsscncsnccsosoancsss 5906
115 Reduction of iron oxide pellets by simulated moving bed.
- Keiji Kobayashi, @t 8l. teeeceessssersesssesssscnsssnsscssscnsessosnnnsssnsssas 5907
116 Behavior of solid particle in the blast furnace. (Finite difference

method for non-rectangular domain). Kouji Takatani. ........ccceeeeeevesces.. S908
117 Dlslntegratlon of ‘coke durlng gasification under mechanical impaction.

Yuji Iwanaga, [ - T T A S 10
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.
‘ YOSIiOo Tani, €t @l. seeeeeeonecesncsossoasesnasaseasessssssssasssnrssoseansnasces S911
120 Conversion of existing heavy o0il, gas firing boiler into fluidized bed

coal combustion boiler. Tetsuo Kitagawa, et al. ...eceieecoseceerrsnsososesass S912
121 particle size segregation in bell-less top bunker of blast furnace.

Yoichi Aminaga, et al. .iceeevvcenencn Cesseseseesenanan ceseessesessesesesnsess S913
122 Flow dynamics of granular materials in a hopper.
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Kiyomi Shukuri, @t @l. eeeueeeereeesossessscosnccosoonnencaaccocassanceosncasns
Simulation of deformation of continuously cast steel slabs.

(Theoretical analysis of unbending in a low head continuous caster--II).
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Quality of continuous cast lead free-cutting steels..
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molten steel flow at free surface in high speed C.C. mould--I).
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Fundamental experiment on post combustion in the bottom injection
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Develop%ent of mlc%owave level meter for molten iron. (Development of

level measuring technique using microwave for converters--I).
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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. «eveeeeve... S1052
261 Open ladle bricks for hot metal dephosphorization. Satoshi Kohira, et al. ... S1053
262 Development of high alumina monolithic lining for steel ladles.

Teruyuki Nishitani, et al. R R R I -2 1 Y
263 Test results of slurry added gunnlng method for steel ladle relining.

(Development of slurry added gunning method for steel ladle--1IIT1).

Toshio Watanabe, €t a@l. tiieieeieieeecneooncoceononnns ceecssserssssnccsssssses S1055
264 Application of Mg0-Ca0 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, €t @l. .eceeeeeceoeseessoencoosaosceasacasanss 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, @t @l. t.ieeuueeveeseeosssnsessessoaconscaasarssssaseasssncsssss S1059
268 Evaluation method of sliding nozzle packing sands. (Development of new

technology for sliding nozzle free opening--V). Teiichi aAndo, 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. .......... S1061
270 Quantitative evaluation of the joint segregation characteristics of

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

stainless steels. Tadashi MOMONO, €t Al. tueess seserencenssoaneennonssaseaees S1063
272 Microsegregation in Ni base alloy. Akihiro Yamanaka, et al. ..eeeeeeeeeeses. S1064
273 Analysis about behavior of formation of MnS during solidification of

resulphurized free cutting steel. Koichi Isobe, et @l. viievveeencoeseacaeeas S1065
274 Process of enhancing undercooling and mechanical properties of

the undercooled steel. Tadayosh1 Takahashi, et @al. .vcvevieverececcscecesesss S1066
275 Segregation of 1mpur1ty element in the phase of §-ferrite of s8US304 : ,

continuous casting billet. Toshio Kojima, et @l. cue.vevereeeeennasecncesoass S1067
276 Mechanism of macro and semi-macro segregation in continuously cast slab.

Mikio Suzuki, @t @l. .ieueneereneeeisonroscseesoaoocacasesnsssssscocnssaseeases S1068
277 Optimal condition of pre-forging of a steel ingot during solidification.

Osamu Tsuda, @t @l. cueeeereensanenececsossssorasnconsoscssasocscssscccssnese S1069
278 Reduction of non-metallic inclusions with ceramic filter in tundish at

unsteady state condition. Yutaka Akahane, et al. ....eeeeeeeseasescannesases 81070
279 Effects of ceramic filter on removal non-metallic inclusions.

Kazuo Fukuda, et al. .ciuenuiaieieieioecsosnsoscnssosnsnsnssencsasosscosssaaaas S1071
280 Improvement of tundish weir shape. Keiji Yoshioka, et @l. «c...evsvececeeenss S1072
281 Cleaning of steel by the CaO tundish dam. 1Iwao Nakazawa, et al. ...e00veve.. S1073
282 Simulation of fluid flow on heating of molten steel in tundish.

Masaki Mabuchi, @t 8l. ceeeireeeteeensonreonensesnnssaesecacasanconssossssenses 51074
283 Effect of shield tundish on removal of non-metallic inclusions.

Kazuaki Tanaka, €t 81, ceeeieerecesnnosososssssssscsccsoscenasscssesasesnssas S1075
284 pevelopment on Ar gas flow control system at teeming nozzle of tundish.

Hirokazu Taniguchi, et @l. tie.i.ieieiineereencnrscnccescacesncssasansasssnsaes S1076
285 Countermeasure for prevention of imbalance flow of molten steel in

mold at sliding nozzle casting. Keiji Yoshioka, et @l. vviveeeereeeneneasaes S1077
286 Development of inner pressure control system in submerged nozzle.

Keiji Yoshioka, €t @l. tieeituninneeierseeesncoseeesannanscennncanonnseassnsess S1078
287 Simulation of continuous casting without flux usage with the caster of

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

shell in continuous casting. Masami Komatsu, €t a@l. .ueveeeeveeeeveoesceeeess S1080
289 Application techniques of ultrasonic vibration for continuous casting

mold. Masami KOomatsu, €t @l. . .ieeerivreeroneeeeeeeacosoarosascoaaneennnanes .. 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. .cecvvnnn. Ceecenrenienaan cestececen .. 51082
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Hiroshi ‘Kawano,

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

improvements of surface defects. et al. ... iiiieiiiiiinennnn .

292 Mechanism of pinhole formation on high-oxygen and ultra-low-carbon steel

. CC slab. Atsushi Sato, et al.
293 Estimation of mold powder trappment at continuous casting.

L I I R I R I R I I I N I A L A P A A I I S Y

Tosiyuki Hirose, €t @l. ceieeeeeeeeeseneotsososasassesessssssssecsacsassnnansss

1’294 Consideration about formation of drops from mold powder filament by

v - vortex-sinks. Naoto Tsutsumi, €t @l. t.ceerecrircctociiacnnanecnnnss

295 Flow characteristics of molten flux in round billet continuous casting
mold. Hirotaka Miki, et al.

s e s s e s
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7296 Improvement of center segregation on soft-reduction casting with short-

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

Hitoshi Kobayashi, et al.

® 60 2 9000050000800 0LLINEILTIest0s 0B ecseEss0saLsse

’;297 Influence of ununiform reduction on centerline segregation of continuously

cast slab. (Study on countermeasures for preventing centerline segregation

of continuously cast slab--V).

g Shigeaki Ogibayashi, et al. teeveveverecenans
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. .cc.vceviveccnnes
- 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 al.

stage of solidification.

2300 Development of the pin for measurement of the fluid flow during the late

(Analytical studies on the fluid flow during
the late stage of solidification in the continuous casting of steel--IV).
Masafumi Zeze, @t @l. ..vceeessveacsscosostoscsesesssscasassssccsasesacnsansone

 301 Theoretical analysis of adequate roll slope in order to hold liguid flow

at end zone of crater of continuously cast slab. Hiroshi Niwa, et al. ......

302 Adequate reduction rate in order to decrease center segregation of

continuously cast slab. Hiroshi Niwa,

et al. ..eve.

et e e s ecsss e s s vr e ees s

303 Effect of CC bloom thickness on the formation of equiaxed crystal.

Yasuo Hitomi, et @l. eieeeeeeciosacececsoncssosonsocoonacsosscssnscnsnsonsnnsssnsscs
304 Effects of globular crystals on the macro segregation.

Toshio FUFimura, €t Al. ceeeeeeiiseocescascesavsesosnsacsasssosssnossonnsesanses

305 Operation of ladle arc refining process.

B refining process—-III). Hideo Mori, et al.

306 Manufacturing of wire rods for steel tire cord by ladle arc refining
process. (Development of ladle arc refining process-~IV). .
Shin~ichi Maeda, et @l. .ieeaceesccossecssssesescsnssssossacsassssscasssssssasss

‘307 Life-elongation of arc 1lid for steel refining.
308 pDrop of tapping temperature.

(Development of ladle arc

: Tetuo Sato, et al. ...cvvavs
(Development of the simple heating-up

method in ladle--III). Ken-ichi Sasaki, et @l. cceeiieriacecenecceenensannss

309 Effective utilization of BOF slag for ladle refining furnace.

Yoshikazu Furuno, et @l. cciiceceieecccecsoccoscessncssanoecacsoscsscsscsscsasocsos
310 Reduction of vanadium and niobium ore in ladle refining furnace.

Hironori Fukushima, et al.

I I I I I B I I R R I I I I A A A A SR B A

cooled roof of arc heating ladle refining furnace.

Hironori Fukushima, et al.

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

"311 Establishment of clean steel making process by reconstruction of water

R R R R I T I R e S R I BRI AR AR RPN SRR Y

312 Refining of ultra low carbon steels by the powdered oxidizer under

R R R I I R R A I I N A A )

Masami Furukawa, €t @l. c.icecedecssoscsornsascosanssoscsssnssssscsnssssnsansns
314 Mathematical analysis of the fluid state in the ladle during RH treatment.
: (Influence of circulation rate and snorkels'

the ladle during RH treatment).

spacing on fluid state in

Junji Nakashima, et al. c..veececaccncanonns

315 Development of desulfurization techniques in RH-process.
Shuhei Onoyama, €t @l. teececeeesocencasacososscccososccsscssssesssccosscnsacas
316 Effect of MgO content in CaO-CaF, based flux on desulphurization of steel.
Koichi Endoh, @t Bl. ceieeieessnsesoeetssocersosnasanssacsosssarocssssnsecsonccss

317 Some improvements of RH operation.

Masafumi Ikeda, et @al. cececeececccccccns

318 Deoxidation of Al-killed steel by secondary refining. Hajime Mori, et al. ...
319 Reconstruction and operation of Kimitsu No. 1 BOF DH equipment of

Nippon Steel Corporation.

Akira Kichishima,

et al.

“e s e e s easseses s s
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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).
vYoshiaki Ishihara, €t @l. .ceeecescceessososasosccasosnsacoasnssassccntoveccses
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346

347
348
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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 @l. ceeececceacessnsnnns e eseccesasesadansssssesnscesss 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--IITI). Shitoshi Murakami, et 8l. .e.vveeeeencanonenans teeeesseeeanen ceee. S1114
Development of mathematical model for plate rolling.

Wung Yong Choo, et

= .. S1115

Outline of attached edger at Mizushima Plate Mill, Kawasaki Steel

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

Free Plate)--I). Kazuo OhMOri, €t @l. cieteecosccecsonescccnsacccactocnasans S1116
Control system of TFP Edger in plate rolling. (Development of

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

Isamu OKamura, €t @l. c.cceoessosaccsssesatossaneasosnnesncsancanas csesssanse S1117
Effect of edging on the square edge in plate rolling. (Development

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

Tomoyuki Orita, et

L P - B 1

The properties of edging draft of plate rolling. (The properties

of edging of plate

rolling--I). Kohzo Kohno, et al. ...... cessesssasssssssss 51119

Analysis models and experimental methods on rolling of clad steel
plates. (Manufacturing of clad steel plates by hot rolling--I).
Sadakazu Masuda, et a@l. ..cceeecevccvossesessncancosanns teatsecssscscsnssasses 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. .eveveeeteeneccnesesosnssasesncssoasosnscsnsassscasoss S5S1121
Advanced automation on the shot-primer line of plate rolling mill

at Mizushima Works,

Kawasaki Steel Corp. Shun-ichi Nishida, et al. .e.vec... 81122

Development of automatic plate sizing equipment.
Yoichi Ishizaka, et A@l. suiveceerroncssosnnsoranann P - 2 B

Development of hot

scheduling system for schedule free rolling

operation. Shoji Shibata, €t 8l. .te.iveeererescceroeesesosssonsassseassseaasses S1124
Application of general material flow simulater to slab transport

line between CC and reheating furnace. - Shigeharu Kawai, et al. .v.eeveeesa.. S1125
Temperature tracking system for plate rolling line.

Takaya Kikuchi, et

P - 2 I 1 3

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, €t @l. tieeieereeneeeasscecsscccsassososncoancscsascansas .. S1128

Development of the
tion of mechanical

fully automatic gas cutting robots. (Automatiza-
testing process--II). .Akimune Sato, et al. .vieievecevseses S1129

Automatic machining of mechanical test specimen. (Automatization

of mechanical testing process--III). Ken-ichi Maegaki, et al. cvevieeeecanas . S1130
LDG automatic flow rate control for energy system using fuzzy

inference. Kaneyuki Hukuoka, et al. ..ceieesesceansnas setssssaen ceesescssese S1131
Energy management system with use of structured matrix.

Yoshihisa Matsuo, €t @l. .t.eeeeeneceessoesoenssssassssosesnsnnansne ceceesaasss S1132

Inplant railway transportation control system.

Hidetaka Yamashita,

€t @l. ciecertttsttetsescctscersttas o naia eeesssssseass S1133

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

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

of materials handling plant--II). Satoru Takahashi, et al. ...ceevecesaeesees S1135

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. ceieeeeanacenns cieees csesessecsss S1136

Application of drive roller shoe to elongator mill. (Development

of drive roller shoe for cross helical rolling mill of seamless

pipes--II). Mikio Kodaka, et al. .ccceeeerrrerccnecennanacsnnncnsons esresiaee $1137
Simulation study of bearing pressure for metal seal of tubular

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

Eiji Tsuru, et al.

P T cecsecsstsesecsssrasns S1138

Development of the multifunctional robot for conditioning the

inside of pipe. Yasuyuki Furukawa, et al. .. cececevenen ceccesseeaseccenssns . S1139
Improvement of cemented carbide tip's life of edge milling machine
for ERW process. Shinji Kojima, et al. .c...cvieicaeenns ceesecsanasen ceceanns S1l140

Occurrence mechanism of edge wave and deformation behaviour of

formed sheet at fin pass roll in ERW pipe mill.

Takaaki Toyooka, et al. IR I 2 B T |
Manufacturing and properties of duplex stainless steel ERW pipe.

Yoshihiro Watanabe,

et al. ..... cecereceaseaans t e eec e se e seseseses «ss S1142

Development of new continuous welding mill. (Continuous weldlng

method by new H.F.

induction heating--I). Yoshio Iwanaga, et al. eo.evoce.. .. 51143
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: ~Masayoshi Usuki, et @l. ceeeeeennceeccresnccsosassscsosssnccnsosanscan
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355
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357

358

© 359

360

361

362

363

364
365
366

367

Development of linear coil type induction heater.  (Continuous
welding method by new H.F. induction heating--II).

Skelp temperature control system for butt-welded pipe mill.

Naoki Harada, et @l. seeceeeesoscecsacsssscoasvossnosaasnnns detecncactecanaane
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. .ceeeeeeveerocoacenns
Properties of extra heavy plates for offshore structures.
Shoji Katagishi, @t @l.: ceeeueceienreeenesasssacscosonacacassaaans .
High tensile strength steel for offshore structures used for

frigid area. Ryota Yamaba, et 8l. ..ecieececiectoicresessonccissanans
Development of YP460MPa steel plate for large heat input welding
produced by TMCP. Yoshiyuki Saito, et @l. ceveeeereeeeidaesacsacoannasannns
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. ciceecevecceiscnessscsoscscnsasssoasssssnae
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 @l. (seeeeececevanctssccosrsnssassseanness ceessenssss e
Development of 47 kgf/mm2 class yield strength steel plates for
arctic offshore structure. Toyoaki Shiwaku, et al. .iiceeecenearonnas
Development of heavy thick HT80 steel plates for racks of jack-up
rigs. Shigeo OKano, et @l. tceeeeeecacecsocasacscscnsoonsssaassssssassssosssse
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--IIT).

ceserescencncons
........ .IQICDII..'
cescerean
teeteen

Jun FUurusawa, €t Al. ceceveecsscesocasssssscscssocnsosssossvssnsasscnsnssanse e
Application of thermo-mechanically-processed high-Cu-bearing steels
to offshore structures. - Takashi Abe, et al. ..cccececee ceeseestecasaacanssan

Effect of microstructure on HAZ toughness of steel for offshore

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

pass welded joint of offshore structure steel.

Shuichi Sakaguchi, et @l. ...eeeveecearseeccerscscrsossssonsssancnnss ceeveasenas
Influence of cooling rate on the transformation of high carbon

island martensite. (Influence of weld thermal cycle on HAZ-

CTOD--1II). Kouichi Uchino, et al. cevereevecccrccecscscasses B T S I

OCTOBER 21, 1986

368

369
370

371
372
373
374
375
376
377

378

Development of centering meter for cooling trough by laser.
Jun-ichi Fujisawa, et al. t.ceeeeieececnsosessncsessscssassssssnssseseassnosnnsas

Development of coil-end defector. Hideyuki Yuzawa, et al. ....ccvieeccereenn
Development of on-line surface roughness measurement for bright-

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

effect of components. Utarou.Taira, et al. .....c.c.. ceesaaas cresertsenscens
Practical use of shape meter for hot strip rolling.

Hidefumi Tachibana, et a@l. .ceeececeectccccosscccnssscnsss ceesececane ceseaeaas
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 @l. ieieeeceoncsescocsecncccsoncesocscsossssessesnasscsoncnsne
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 @l. cveecececsecsccssscsocosccncnsas ceecacsesseresacnceteaens
A method for prediction of ferrite grain diameter by measuring
transformation rate. (Development of on-line transformation

detector--III). Masahiko Morita, et al. ..ceeecetanvocncncencnnse tececssceana
Method for measuring strip temperature with magnetic sensor.

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

Nobuyuki Ishibashi, et @l. ceceeceeecieeneconaccaccsecoscsncsosascsncenne ceneas
Basic experiment of new wheel type probe. (Development of new

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

Riichi Murayama, et @l. .ceceoececcccsonsacencosncossacsnos A AL EE T RPP
Fundamental experiments of the electronic scanning type ultrasonic

probe and its application to the pipe testing. Shoji Murota, et al. ........
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On-line measurement of wall thickness of hot seamless pipe by

electromagnetic
Ultrasonic testi

Kazunari Narita,

the cross sectio

ultrasonic testing. Shoji Murota, et al.

ng of seam of ERW pipe. Shin Nakazawa, et
Development of ultra-sonic processing system for steel rods.

et @l. tiieiiiieinaanns ceen
Round bar automatic ultrasonic testing equipment covering 100 % of

n. Kousuke Ishii, et al. ..
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al. ....... cencens
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Non-destructive testing system on cold drawn hexagonal bars.

Noriyuki Matsuba

magnetic field.

ra, et al. .e.ceeeica... oo
Development of a new electromagnetic testing method using compound
Michiaki Ishihara, et @l. (icieeeennnencnnnsansannn

s e s s e

e e e o s e

Development of rotating transformer for eddy current flow detector.
et al. ciecnccerstacnnns csecsessene
Application of hot ET equipment for wire & rod.

Masashi Mizuno,

Toshio Sakamoto,

et @l. tecciecerttetcacenannn

e e s e s

Reduction of fuel consumption by shortening truck time of C.C.

bloom. Satoshi

Tateyama, et al. (cceceeerascannns
Computer control system for reheating furnace.

s e 0cs s s s csc s

(Technical

development in plate mill control system at Kashima Steel Works,
ndustries, Ltd.--II). Fumiki Hirao, et al.
High performance continuous reheating furnace in Chiba

asaki Steel Corp. (The construction of the new
reheating furnace for plate mill in Chiba Works, Kawasaki Steel
nori Ebihara, @t @l. ceeeecoiocaoeseeeacsonnnceoiaseocansseas
The development of ceramics insulation methods in continuous

Sumitomo Metal I
Plate Mill, Kaw
Corp.--I). Masa

reheating furnac

e. (The construction of the new reheating furnace

for plate mill in Chiba Works, Kawasaki Steel Corp.--II).

Masanori Ebihara
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Outline of controlled cooling equipment in Oita Works, Nippon Steel

Corp. Hiroshi U

Kawasaki Steel Corp.

Masayasu Fukui,

ekaji, et @l. ticierececencnennncens

et al. c.ieieiienteieincnnane

L

(Furnace computer control--III).

Water cooling characteristics by submerged spray nozzle.

Shigenobu Yasuna

ga, €L @l. ciecettercstsnstccrsenscnenncvcanansns

L I I R A NN B SIS

s éveev e ac s

Furnace computer control of bar and rod mill at Mizushima Works,

Basic characteristics of pipe nozzle cooling with retaining water
hi Ishida, et @l. ceiiieeeesoncecencnonennne
Application of two degrees of freedom type PID controller to boiler’

on plate. Ryuic

system. Shun-ic

hi Yamazaki, et al. ..ecec.e

s e s e v
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Upset butt welding of hot rolled high strength steel sheets.

Shin Sakui, et a

Welding of high carbon steel by laser welder.
Laser welder with 10 kW oscillator for continuous stainless

annhealing and pi

.

Noboru Tsuruda,

ckling line. Yoshito Kawai,

et al.

s e s 0

et al.

cs s s

e s s s et s e s v eros s

Characteristics and operation of No.6 pickling line at Chiba Works,
orp. Hikosaku Matsunaga, et al. ..
Countermeasure for life extension of wringer roll in pickling line.

Kawasaki Steel C

Hirokazu Nagai,

€t @l. tiiecercnrcercrnonanns

eec s e ..
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Noriaki Kikui, et 8l. .iieivoneennrnensns P eccsesevssesersssestevrosetersesanssen S1337
Automatic inspection device for sur face flaw in ETL line in Nagoya Works
. of Nippon Steel Corporation. Tohru Ogasawara, €t @l. ..ceececceccseeassoasss. S1338
7547 Weldability of:chromium-tin plated steel. Nobuyoshi Shimizu, et al. ......... S1339
- 548 Effect of tin pre~treatment on the seam-weldability of chromium plated
- steel sheets. MitSuo Yoshida, €L @l. tiieeerronusennceronsennoceaneens ceccce S1340
549 Effect of tin pre-treatment on the corrosion resistance of chromium
plated steel sheets. Mitsuo Yoshida, €t @l. ceevececceseseacoceonnosnnans ... 81341
550 Effect of reverse electrolysis on the deposition of granular chromium.
Yasuhiro Akeda, et @l. teeeeteneerrecneencesnacnacsnnsisssnonsnssoaans cessnns S1342

== PRODUCTS AND PROPERTIES --

'OCTOBER 20, 1986

Effect of f1n1sh1ng temperature of hot rolling on recrystalllzatlon

texture. Hajime Saitoh, €t @l. siveveeccaccesccesocssssconcsscssassssnsnsess S1343
Role of carbide dissolution in texture development of low carbon

steel during continuous heating. Kohsaku Ushioda, et @l. ..e.eeececeecsssass S1344
Influence of the carbide particle on the development of the

rolling textures in a low carbon steel. Hirosuke Inagaki. .soceeseceesseessse S1345
Effects of carbon and manganese on recrystallization texture

of cold rolled steel sheets. Koichi Kawasaki, et @al. c.vieveeecanececaooes. S1346
X-ray reflection 1nten51ty change of ultra low carbon steel

obtained by ferrite region hot-rolling. Takaaki Nakamura, et al. .......... S1347
Grain refining of Fe-36%¥Mn steel by low temperature deformation

and subsequent recrystalllzatlon. -Microscopic observations during
recrystallization-. Yukichi Umakoshi, €t @l. ceeveveiecaccenccenasassacesss S1348
Observation of grain boundary migration in the grain growth process

by ECC-ECP technique. Ryo Shimizu, et @l. ...ccececscccceosescsssssscasssses S1349
Comparison of {110}<uvw> distribution measured by ECP

and Vector method. Jirou Harase, et al. ...ccoeeecvccceocccssecesuacnseaeess S1350
Effects of preliminary annealing on magnetic properties of

non-oriented 3%Si-Fe. Jin Shin, et al. ..c.cceeieeenaccseccsceccssssecsensss S1351
Effect of mechanical testing method on cleavage fracture

behavior of grain-oriented silicon steel. Naoki Okumura, et al. ........... S1352
Synchrotron white beam X-ray topography of substructure in

grain oriented-silicon steels. Masayuk1 Okamoto, et al. ..cceeveccececasees S1353
Effect of stress on sintering of grain boundary cavities.

Junro Kyono, €t @l. teeecccecsescccesesoassscsssosssossossnsesssanssscsnssacsese S1354
Properties of 9Cr-1Mo-V~-Nb steel after cold working.

Hiroshi Tachibana, et @l. c..escescosssscssscessssnscssasosccssscssssossasssss S1355
Property change and evaluation of creep damage for boiler tube

after long-term service at high temperature. Atsuro Iseda, et al. ......... S1356
Mechanical properties of heavy section low C-9Cr-1MoVNb steel.

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

Toshimichi Ohmori, et @l. c.cceeevercsceccccrocsassvssscescocssasascnsaeasees 51357
Effects of Cr, C and N contents on creep rupture strength and :
toughness of high-chromium heat resisting steels.

Xing-yang Liu, €t 8l. tveeviecrvsecerococsoccocscacsscessncsocsosossncsssssaceass S1358
Effects of alloying elements on creep rupture properties of

high-chromium heat resisting steels. Xing-yang Liu, et al. .c.ccccecveceses, S1359
Effects of cooling rate from quenching temperature on mechanical ‘
properties of 10Cr heat resisting steels. Hiroshi Morishita, et al. ....... S1360
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Effect of Zr, La + Ce on mechanical properties of 9Cr-2Mo-V-Nb
heat-resisting steels. Kentaro Asakura, et al. cieecsecccses
Effect of normalizing temperature on precipitation of Laves phase
in 9Cr-2Mo steel during aging. Seiji Kunimitsu, et al. ....
Effect of Mo and W on mechanical properties of 11 Cr heat

resisting steels, Yoshikazu Kawabata, et al. ......ccc0ee..
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. seececeanens
The effect of quenching speed on creep rupture strength of 12 Cr
steel. (Advanced 12 Cr rotor for high temperature steam

turbine--II). Yusaku Takano, et al. ceeeecreescsesnccasanas
Development of martensitic stainless cast steels for low-

temperature service. Yoshitaka Iwabuchi, et al. ....i0eeees

Fracture toughness of SUS 304 steel

at low temperature.

LR S R A A A N

s s e e s sscssssnsne e

L R R N L L )

es e ccscess e

Shuji Iida, €t @l. ceeceeecsvecoctcesosscscsaassssscscsossssnsssosnsssssasssos
Material properties of austenitic stainless steel at low

temperature. Yasuo Kotetsu, et al.

@00 s e s ssssees e er s

eeeeseec s s

Fracture toughness affected by test temperature and strain rate
on austenitic stainless steel. Yoshihiro Nakajima, et al. ..
Solidification modes and cryogenic properties of nitrogen bearing

austenitic stainless steel weld metals.

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, €t @l. ceceeeccesvocesssonescssosssrsssanssansssssscssoasasnsnse

Effect of Al and Si addition on low temperature toughness of

high manganese austenitic steels. Tadashi Furuya, et al. ..

Cryogenic mechanical properties of 25Mn-15Cr steel.

esecescscscsorne

Toshihiko Koseki, et al. ciceeceess

s seecesossecsocee

(Development

of a high-strength high manganese stainless steel for cryogenic
use--III). Ken-ichiro Suemune, et al. ¢cccecescsrecanansnces
Mechanical properties of welded joint of austenitic stainless
steels at 4.2 K. Nobuo Yamagami, et al. c.iccvececcncacaccs
Manufacturing method of corrosion resistant bimetallic tube.
Isao Takada, €t @l. .tveeeescesecocecevsvssrssnoscsssssnsssosccsscsssscscssoascsnse
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. .

e o ssessevssacs e

00 essevse s

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.

Damping property in high carbon steel. Koji Omosako, et al.
The effect of grain size on the mechanical properties of various
as-rolled sheet steels. Kazutoshi Kunishige, et al. .......
Effect of intergranular oxidation on hot ductility in Fe-42%Ni
alloy. (Study of hot ductility in Fe-high Ni alloy--III).
Takuji Okiyama, @t @l. ceeeeveccccscocssssassasosscscsssscssssssosssoncossscs
Development of extra low carbon hot rolled steel sheet with extra

deep drawability. Tateo Higashino,

et 8l. cecreccccncnnones

e ses s scssssavee

s es e v 000 s0 0

saeeeseccsscscesse

Improvement of fatigue strength after cold forming in hot rolled

steel sheets. Yoshio Hashimoto, et

Al. cecccecscnccncsncses

Effect of phosphorus on the formation of retained austenite in
low-carbon steel sheet. Huang Chuan Chen, et al. .......0.0
Development of high strength hot rolled steel sheets containing
retained austenite. Osamu Kawano, et al. .c..ecvecccccsnccancs
Characteristics of‘precipitates and austenite grain growth in

Ti, Nb-Ti and V-Ti bearing HSLA steels.

Shuji Okaguchi, et al. .ccceeceeese

Effect of cooling pattern on the mechanical properties of hot-rolled
45 kgf/mm2 grade steel sheet. Masaru Kawakami, et al. .....
Development of mechanical property control for hot rolled sheets
by run out table cooling control. Chiaki Mori, et al. .....
The change of microstructure during hot deformation in y+q region.
(The development of thermo-mechanical-processing technology on

hot rolling--I). Manabu Takahashi,
The effect of Si content on ferrite

Jun-ichi Wakita, et al. .ceececceces

et @l. ceccccsccccccnsce

sesesecsescscsssre

es s ssesescsss e

transformation. (The development
of thermo-mechanical-processing technology on hot rolling—--II).

se e e esessevesssecssvresn

s e s e s eseescssose

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 @l. ceceecerccecccccscsosscsoesosanssscsnsssosccocs
Direct softening of low alloy steel wire rods for cold forging.

Toshiyuki HOosShino, et @l. cceivieeerereccsccasenessossscssscsscccssssosssssss
Precipitation of proeutectoid cementite at center segregation

area of high carbon steel wire rods.

Toshio Fujita, et al.
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Precipitation zone of proeutectoid cementite in high carbon

steel wire rods. Fusao Togashi, et al. c.cceeeseccccscosrarseccceccscsacnnnnss
Mechanical properties of high-carbon steel directly patented by

water spray mist cooling. Motoo Satou, et al. cceecererccecccncsceranannnse
Effect of hot deformation on the hardenability of high' carbon

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

carbon steel wire rod. Hiroshi Majima; et al. cccevececececccecnsoscoancsannocs
Carburizing and mechanical properties, and workability of Ti

added dual phase steels. Takashi Matsumoto, et @l. ..ccieevecrccecenacncens
Characteristics of gas carburization by the tube type furnace.

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

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

added steels. (Study of the transformation control of medium

carbon steels--II).

- OCTOBER 21, 1986
' 609

Toshimi Tarui, et @l. cescccerccscccccsssccscsccsnsanaes

Overaging process of a low-carbon Al-killed steel sheet by
electrical resistivity. -Thermoelectrical power measurement-.

Kunio Ito, et al. ..

P R N R R I R B I R A A I A A R A A A A A A A S N BN B I SR SEAE B S

Effect of Mn-C dipoles on strain aging of low carbon sheet steel.

Atsuki OKkamotO, €t @l. ceeevecvtecocecsocsacsossvscsssscsossosssesnssaisnsasns
Effect of carbon content on y-values of continuous-annealed

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

Lankford y value of

ferrite-martensite and dual-phase steel.

Kohichi Sugimoto, et 8l. ..iceccesevescccscsnsccccrossesssscocsscssscsncnsnsnse
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--IV).

= 3

The effect of heat treatment condition on the mechanical properties

of steel sheets. (Study of the steel sheet containing retained
austenite~-V). Shoji Uchida, €t Al. ceveeerossecccecosccoioccnccssonnnanoocce
The effect of microstructure on the mechanical properties of steel

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

Iwao Sawai, et al. .

5 00 6000050000000 00090 EC0000000000E000IsLIRISEOIIOTOIOIEIRIRIOETITS

Mechanical properties of steel sheets produced by cold rolling and
annealing of thin cast plate without hot rolling.

Terutoshi Yakushiji,

= - B

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. ccceeecrcccccccnnns

Effect of alloying elements on punchability of steel sheet.
Hiroyoshi Yashiki, et @l. seececcccccssccancscscsessccccscossnocsscasscsnssnnnse

Effects of alloying
0.4%C-2,5%Si spring
Creep properties of

elements on the torsional creep strength of
steel. Yukio Ito, et al. .ieceeccecccsvccsncscassascnns
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. ...eceeccnccns
Elevated-temperature, high-cycle fatigue strength of engineering

structural steels.
Evaluation of creep

MOrio SatO, €t Al. cceveescceccasecsoscvsccssssccnsccces
strain behaviour for 2.1/4Cr-1Mo steel.

Masao SakamotO, €t @l. cececccessscscscenscccscssssessocssnsvesassscssasoscscse
Long-term stress relaxation properties of 2.1/4Cr-1Mo steel.

Toshio Ohba, et al.

© 9206 0005006090200 0050000000000TeLFE0LSsSINLERIBILOLLOSIRIRLIGSTOITS

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

loadings. Kiyoshi Kubo, et @l. ..c.eecvecccccecosscscccccssoscaccsscssncnccs
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. .ceceeccccnceans.
Effect of Mn content on the properties of 3.5NiCrMoV steel for

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

turbine rotor steel.

Takemi Yamada, et @l. ceeceeacscccccscscsscsosscncccncs

Degradation of a SUS304 due to high temperature creep deformation.

Kazuhiro Kimura, et

Ale ceecccericsctcrssacssnsascsscncsssrsssssrsecsssosenns

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

Abdel-Monem Batahgy,

L= - T R R R D R R

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. Shozo Azuma, €t Al. t.vveeeceenccceanccnananonnsnns
Long~term precipitation in several austenitic stainless steels.

Hideto Kimura, et al.
Various properties of 18%Cr-10%Ni-~Ti-Nb tubes for boilers after
100 000 hr field test.
Elevated temperature properties of 308 weld metal by multi-layer

welding. Hiromichi HOngo, et . @l. tiuueiineecesersosccoasensscnnossecnnasanss
High temperature properties of type 316 stainless steel containing

low carbon and high nitrogen. Masayuki Fujiwara, €t al. ce.eeeeeoceocecoees
Properties of high strength and fine grained TP347H steel tube.

Akira Tooyama, et al.
High-temperature strength of high strength austenitic heat-resistant

steels. Takahiro Kanero, et @l. ...ieeeceeeesacossanensssnscoesoccasoonnnans
Diagram of creep damages for evaluation of residual life for type

316 stainless steel.
Effects of additional alloying elements on high temperature
properties of a Fe-Cr-Ni base superalloy for exhaust engine valve.

Takanari Okuda,

et al.

L I I R R R R I I I R N I R I T A S Oy

Akira Tooyama, €t al. ....ceeveceocscoconoonnenenans

L I R I I R A I N A R R R R E TS

Hideo Tanaka, @t @l. tieeceeeeesoocnocsoneosassacences

® ® 0 0008000000000 0000000000000t EestEEBEROISILOCEOLOIEOETS

Improvement of intergranular corrosion resistance of 13 Cr

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

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

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

Katsuomi Tamaki, €t @l. cuececteececoscsossrasssosssssossssensssssssscsccsssnsss
Effects of chemical compositions on microstructure and pitting

corrosion resistance of duplex stainless steel weldment and base

metal. Masashi KOUSO, €t Ql. ceeveesscccoescsnsscssosscssccsassscssncssancsnss
Effect of nitrogen on corrosion resistance of 19Cr~5Ni dual phase

Haruo Tomari, €t @l. seeeecocoscsssosossscsssscssssssssnasnes
Effect of alloying elements on magnetic property of 12 Cr stainless

steels. Yoshinobu Honkura, €t @l. ..cecessvecesscccssocsscosccnasccssanscnnss
Effect of cold working on the magnetic properties of 15 % chromium

free machining corrosion resisting magnetic core steel.

Hiroaki Nakazato, €t a8l. ceeeeesccsssscsascsessssssssssscasessnssenanscsssss
Effect of chemical compositions on non-magnetic property.

Hiroshi Shimizu, et @l. .teeriireeiinsesoscessetsssssscssnssssscscsssnnssssnassos
Permeability, corrosion resistance and mechanical properties of

stainless steel containing 0.7 % N, Yoshimitsu Ohta, et al. .ccoevveccocecs
Effect of alloying elements.and cold rolling on permeability of

austenitic stainless steel. (Development of high strength-

nonmagnetic stainless steel--I). Toshihiko Takemoto. ..c.cevevocrccescosans
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 Al. scecesveesesoscossesonossacossosasssaosscsoccssssssososas
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. .ccicevencsncenns
Mechanical properties of ultrafine grain (a'+y) two phase stainless

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

stainless steel.

stainless steels.

Shinji Tsuge, et @l. ticeereeerscenccaseasesonsesonscananns

Hot workability of high Ni austenitic alloy. Tatsuo Takaoka, et al. .vecene
Influence of copper on high temperature torsional deformation in

19Cr-4Ni guplex stainless steel. Yukinori Igarashi, et al. ...ecevencennnns
Production of ultra low Pcy X60 steel plates having superior

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

Akio YamamotO, €t @l. eeceecscrcccscsacsosscsnssassncosscasnas
Adjustment of mechanical properties through thickness direction of

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

second phase transformation from deformed austenite.

for line pipe.

Taneo Hatomura,

et al.
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Effect of prior austenite grain size on morphology and crystallography

of ferrite in low carbon steels. Kei Ameyama, et al.
Effect of mixed ferrite grain on toughness.

LR R I N A S A I I I B S

Kazuhisa Kurihara, et al. .....

Metallurgical meaning of Mn addition for strengthening and
toughening in accelerated cooled extra-low carbon-niobium steel

.plates. Kengo Abe, et @l. teveeererscccsssscsccssssssccssssssoscccccancscnese

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. ......

Effect of the second phase particles on the separation of the

control-rolled low carbon steel. Hirosuke Inagaki.

LR R IR I A R A R R ]

8imulation model of microstructure and mechanical properties

for TMCP steels. Hirofumi Morikawa, et al.

R I R I R T R R R

Effect of rolling conditions on y+Fp transformation in C-Mn
steel. Yoshio Terada, €t @l. .eeeceecescossacssccscsosssssscsscsasacnaccnnnnss
Relationship between microstructure and mechanical properties of

TMCP steel. Kiyoshi Nishioka, et al.

The prediction model of tensile strength of Nb steels.
Haruo Kawano, €t @l. .ceececsceesoesossosssossssosnossssncssccsassansosscannsos
The prediction model of yield stress and elongation of Nb steels.
Jun-ichi Wakita, et @l. ceeiieecscecsoascsseosracscccsscscsosnsosansnononacssssces
Development of high strength large thickness hot rolled coil with

excellent toughness for ERW line pipe.
pipe API5SLX80--I).  Makoto Fukai, et al.
Development of high-grade ERW line pipe.

LR I I I R R R I I N I A A NI N T BRI S PSP

(Development of ERW line

- (Development of ERW line

pipe APISLX80--II). Osamu Shiotani, et @al. ..etecvcerocnnacensicaesncocannn
Development of high strength casing Q-125 by ERW.
Yasushi YamamotO, €t @l. ..ceevsvesvesessosresorsossossossrsscsnscacccnnansaaa
Development of as-roll type ERW-OCTG APIS5AC L-80 for low temperature

service. Teruo Ohtani, et @l. tc.ieeeeccevsosooncesssacsssscasnasnssoscnoncsas

OCTOBER 22, 1986

Properties of 2Cr-Nb steel resistant to CO2 corrosion,
Shiro Mukai, €t @l. cieeceecesesssscessssosscsnssessnscscsessssscssssnossnsnnnas
Sulfide stress cracking of low alloyed steels by slow strain

rate tensile test. Teruo Kaneko, et @l. ceeeeecerecccncsocccccconcscsnansons
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Effects of testing conditions on Kés

(Establishment of evaluation metho

cc for sulfide stress cracking.
of sulfide stress cracking

resistance--II). Hitoshi Asahi, et al.
Test method for sulfide stress cracking.
dimensions of specimen described in TM-01-77-.

L I R I I A A I I I A N I IR Y

-Loading methods and
Katsutoshi Ina, et al, .....

Ssulfide stress cracking property of Cu, Ni plated steel under

sour environment. Shunji Sakamoto,

sour environment. Tomio Wakamatsu,

country tubler goods. Youji Yamamoto, et al.

€t @l., ceccecerenccsossenccsccssrensesnea

Steel pipe corrosion tester. Katsutoshi Yamada, et al.
Evaluation method of corrosion resistance of coated steel for

D A N NI A A A A R )

@t A@l. tieecerrccscocccnsrsanssescssenanee

The relation between SSCC and HIC in high strength ERW oil

SSCC behavior related with HIC in linepipe steel plate.
Jeong Hyun EOM, €t @l. c.iieenccecsoccsccoscscccsccosocscsscssacassscsnssnascns
Development of high strength austenitic stainless steel resisting

to sour gas corrosion. Yasushi Torii, et al.

e cccoeersreesessssnsssces s

DR R R I A A S A A S A N R Y

Corrosion resistance of 22 Cr duplex stainless steel in H258-C1-

environment. Hiroyuki Tsuge, et al.
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Oxidation behavior of strips .in ferritic heat resistant steels

with 5 % Al. Susumu Isobe, et al.
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Periodic precipitation of subscale on Fe-Cr alloys oxidized in Ar-H30

atmosphere. Kiyoshi Kusabiraki, et al.
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High temperature corrosion of alloys in coal gasification

atmosphere. Michiya Okada, et al.
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Effect of alloying elements on some properties of sheathed heater
pipe for high temperature use. Shun~ichiro Akiyama, et @l. c.cceeeveccccene

Scattering of the fracture toughness test results in the
transition region. Yasuhiko Tanaka, et al.
Evaluation of dynamic fracture toughness by instrumented
Charpy test. Yoshiyuki Fukuda, et al.
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Leak before break criterion of high pressure reactors for

production. Tadao Iwadate, et al.

R R N A A ST AT I A B AP AP S ISP B R N )

Toughening and evaluation of austempered ductile iron.
Hironobu Yamamoto, €t @l. ceeesceccocsssnocsssooscssacscscescsasssscssscsscsas

Casting and properties of 400 mm thick test block.

on ductile graphite cast iron--I).

Namio Urabe, et al.

(Study
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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. ..ciiecccececenes
High speed rolling contact fatigue life of carburized and

carbonitrided steels. Takehiko Kaneko, et @l. ceicreecccecoccccccsosscnsans
Effects of microcrack on fatigue strength of free-cutting steels.

Yukitaka Murakami, et al.
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Effect of alloying elements on the pitting life of induction .

hardened steels. Katsunori Takada, et @l. cceseeeesccsssssscsacossssssannses
Effect of nonmetallic inclusion on fatigue strength for high

strength steels. Yoshihisa Tanaka, €t @l. teceeecvocscascnssssosscsancansasse
Effect of defect size on fatigue strength for carburized steels.

Yoshihisa Tanaka, et al.
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Fatigue characteristics of flapper valve steel. Atsushi Kumagai, et al. ...
Spot weldability and fatigue property of hot-rolled high-strength

sheet steel. Atsushi YamamotO, €t @l. ceeiececsoccconscccsncsssscsaccsssnsce
Fatigue properties of maraging steel band. Ryo Atagi, et al. ..c.ceeeceecons
Fatigue property of a full size 4rill pipe and its governing

factors. (Study on fatigue property of a full size drill pipe--II).

Yasushi Tsukano, et al. .
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Effects of Mo and V on creep properties of an iron-base alloy.
(Investigation of the high temperature strength of 15Cr-26Ni-1.25Mo

iron base alloy-~VIII). Katsumi Iijima, €t @l. seciievecacnssncesssccnncnnnns
Effect of cobalt on hot hardness properties of Fe and Ni system alloys.
(Estimation of properties of heat-resistant metallic materials by

hot hardness and indentation creep--V). Akihiro Ohara, et al. ...cececccnne
Effect of grain boundary carbides on the creep properties of cast
nickel-base alloys. Katsuyuki Kusunoki, et al. teicveeceerecssrcscccscsncons
Effects of boron and zirconium on dislocation structures during

creep of a Ni-20Cr alloy.

Tatsushi Hirai, et al. cveecececoscsscsessccccscse

BEffect of decarburizing helium environments on creep behavior
of Ni-base heat-resistant alloy. (Effect of impurities in high-
temperature gas-cooled reactor helium on creep behavior—--I).

‘Yuji Rurata, et @l. ceeeeececrocesnccossasasossonssscsssccesccssscsccsanssonsss

Creep behavior of Al203 coated Inconel 617 in decarburizing

environment. Yoshikazu Sakai, et @l. cececceccrccecssccossosvosssnsssosccsven
Effects of Al and Ti on y' precipitation in 30Cr-60Ni alloys. -
Hiroyuki DOi, @t @l. ceueeeecococsesssscosacsscosssssssscssnnencscscscsscscnce
Alloy design of nickel-base single crystal superalloys.

Takehiro Ohno, €t @l. seeecscececscccsscsscoscssrsccscssssvessnsnosssssscsccaccas
Estimation of high-temperature properties of CMSX-2 single

crystal alloy. (Fundamental study of high-temperature properties

of single crystal alloy--I). Junji Hoshi, et al. ...cccrerecccrnncccccnenens
Effect of high temperature aging on primary carbide morphology and

creep properties of centrifugally cast HP. Yoshihiro Kondo, et al. ........
Effect of nitrogen on mechanical properties and structures of

22Cr-28Ni austenitic heat resisting steel. Katsuro Oda, et al. ..cccccncecee
Design and material selection criteria under creep-fatigue

interaction. (Development of fuel cell reformer tube material--I).
Toshinori Yokomaku, €t @l. ceeecececsoreccevoeseecsossscnsesscsccacsscsascssnse
Thermal embrittlement of Cr-W and Cr-V ferritic steels.

Fujio Abe, et al. .ceeeececsotsasscccccsassscncvsscsnssssossssscecnsssccsnsssace
Development of 0.1%C-8%Cr-2%W-VTa steel for the first wall

of fusion reactor. Manabu Tamura, €t al. ..cevecosecssscscscsccssscccsnscscne
Creep rupture strength and toughness of low activation

Fe-Mn-Cr austenitic steel. Kentaro Asakura, et @l. cccccecccccccccescsceses
Delayed fracture of high strength bolts for heavy construction

machinery. Terutaka Tsumura, €t A@l. ccecesecccccreccsvsccncnssssscsansccans
influence of hydrogen on delayed fracture of high strength bolts.

(Delayed fracture of bolts=-II). Toshio Miyagawa, et al. ...ccevcenccnecnss
The effect of heat treatment on delayed fracture of high

strength maraging steels.

Hitoshi Nakamura, et @l. ..ecececccscccoccssccnns

Mechanism of temper embrittlement in 2-1/4Cr-1Mo steel by

Ssi and P. Yoshiyuki Suito, et al. cececieevesscccscscscsasscnccoscoscscscncs
Effect of alloying elements on mechanical properties of 3Cr-Mo-W

steel. Byung~Ha Chi, et @l. .tcecececccacossccscccccsrcccvsosscssncscnsassansns
3Cr-1Mo steel with enhanced elevated-tensile strength.

Yukio Nitta, et al. «cc.e
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Embrittlement of forgings and welded joint for light water
reactor pressure vessels by neutron irradiation. Yoshifumi Nakano, et al. .
Development of high strength forging for nuclear power plants.

Hitoshi Hagiwara, et al.
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Applicability of high strengthened Mn-Mo-Ni steel to large
forgings for nuclear use. Ikujiro Kitagawa, et @l. tieceececencsccconceannns

An analysis of
(Step response

passive film damage process during corrosion fatigue.
function measurement on single and polycrystals).

Masashi Ono, @t @l. cecececionessasseiansonesoscessccssacsecsossscsnasoncnconcss

Cyclic current

during corrosion fatigue on HT-60 potentiostated

in artificial seawater. Yoshihiro Kayano, et al. t.ceececeococsosvoaccconca
Behavior of corrosion fatigue crack propagation in weldments.

Yasufumi MatsSuo, €t @l. .eeeieecrcescssscscsrssssssssscscacssoccasocscnannscsocss
Effects of temperature and dissolved oxygen content on cyclic crack

growth rate in
rate of carbon

high-temperature pure water. (Study on cyclic growth
and low alloy steels .in high-temperature pure water--I).

Makoto Higuchi, @t @l. cieierencscecesosnnnessssnssscrnesnnsscoccsonsascccsnsss
Corrosion resistant steel produced by thermal spray coating and

hot rolling process. Yukio Hirai, et - 8l. ceveececsceccsceceonseccnoocsssooce
Weldability and corrosion resistance of ‘alloy coated steel produced by
thermal spraying and hot rolling process. Yukio Hirai, et al. s.ceececccons
Effect of metallurgical factors and stress on grain boundary diffusion

of zinc in steel.  (Liguid metal embrittlement of steel--VI).

Ken Kanaya, et

= P

Effect of pH and chlorine ion on corrosion behavior of iron.

(Corrosion behavior of iron in methanol solution--II).

Yoshitaka Nakagawa, €t Al. ceceevecscscscscsssssonssosssncssscesssssascssssses
Stress corrosion crack growth rate of NiCrMoV steel in

caustic wet environment. Tateo Ohhashi, et @l. (eveiieectcrececcsscccscnnsns
Effect of alloying elements on resistance to stress corrosion cracking

of 3.5NiCrMoV steel in concentrated NaOH solution. ’

Takenori Nakayama, €t @l. c.veeecceecsssccesscsscssscacssssccanscsasssasssssns

Influence of hardness and distribution of martensite island

on COD of most embrittled zone in weld HAZ. (Development of

steel plates with improved COD value in weld fusion zone--X).

Shuji Aihara, et @l. ciueeeereeosossosccsesssocsoscesnnnsocennsassnnsasossss
Influence of ferrite grain size and microstructure of base

metal on Acl embrittlement at heat affected zone. Takeshi Tsuzuki, et al. ..
Effect of microstructure on welding HAZ toughness.

Masashi Nishizawa, @t @l. tuiueeeeerereesscsoesacncscecenssssassoncenosansssss
Mechanical properties of temper-free high strength bent pipe

for arctic use.
Yield ratio of
Yoji Yamaguchi,

Joh KOndo, €t @l. .iiveeeeescnscsosscosscconcessonoeannaeans
quenched and tempered seamless line pipe.

[ e

Direct quenched and tempered 60 kgf/mm? class steel plate with

low yield ratio. Eiji Sugie, €t 2l. siuevevcrcssccivecececsecccoccosnnesees
Influence of rolling and quenching conditions on the mechanical

properties in Ti and B bearing 60 kgf/mm2 class steels.

Nobuo Shikanai,

L= - B

Influences of chemical composition and rolling condition on
hardenability of boron in direct quenching process.

Rikio Chijiiwa,

Controlling factors in COD value of HT80. (Development of high-C
structural steel plates with improved COD value--I).

L= - B

eq.

Toshiei Hasegawa, €t @Ll. seeeesesesecavecocceesacassssocsasossssassosceenses
Properties of ultra heavy (200 mm thickness) HT90 steel for rack.

Hidetoshi Imon,

= - N

The effect of heat treatment on hydrogen attack in 2-1/4Cr-1Mo steel.
Jun—ichi Shimomura, et @l. .teueececeeeecscccsscescacccoscocnoncosesnsassasas
Effect of alloying elements on carbon activity and hydrogen attack

in Cr-Mo steel.

Yoshiyuki Saito, et @l. ceceeesoncccscnsccssosnsssasaccanns

Effect of vanadium and niobium on the hydrogen attack of

2.25Cr-1Mo steels. Hirooki Nakajima, @t @l. cc.veeceneenensocccccccccncnsne
Change in sound velocity in carbon steel induced by hydrogen

attack. Michio Miki, et @l. .seeeevecereoeesososessccancaneceacncsssacassanea
Effect of hydrogen content on hydrogen assisted crack growth

susceptibility

of 2-1/4Cr-1Mo steel vessels. Tohru Nomura, et @l. .c.eeeeeos

Hydrogen embrittlement in TIG weld metal of ferritic stainless

steel. Shoji INOUE, €t Bl. .iieveeecceeesoocccosesocccascsnnssscnesoscaasasss
Tensile properties of Inconel 718 after low cycle fatigue loading

in high-pressurized hydrogen gas. Satoshi Nagata, et al. ....eecececocecces

Development of
temperatures.

hydrogen detector operated at elevated
Harushige Tsubakino, €t @l. ceeeeeceseecsccesoscacsoceccncssna

Cause of failure initiation in crane rails and its preventive

measures. (Study on durability of crane rails—--II).

Chikayuki Urashima, €t @l. c.iciceeceseecceaccsocccennenocsscnsassoancoccncons
Effect of dynamic strain aging on low-cycle fatique life

in rail steel.

Kaneaki Tsuzaki, €t @l. eceeecececeseccnccascoasnsansesccanes
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764 Influence of C, Cr and Mo on solidification structures of high
chromium cast iron rolls. Toshiyuki Hattori, et @l. ccececececescecaccnccees
765 Effect of C and V contents on_wear resistance of work roll

for cold strip mill. Manabu Ohori,

et al.
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766 Cutting performance of particle strengthened high-speed

tool steels. Norimasa UChiGa@. ..ociceeccsesesseanscnssncsscsassssanscsasasanasas
767 The mechanism of secondary hardening on 3%Cr-1%Mo hot

work tool steel. Yoshitomo Hitachi, et al.
768 Effect of alloying elements on properties of precipitation

hardening hot work die steel. Hiroshi Kaede, €t @l. tcieeseccescsccccannnsas
769 Application of continuously cast bearing-steel to bearing ball use.

(Production of high carbon chromium bearing steel by BOF-CC

process—-II). Kenji DOi, €t A@l. t.ceecevcccccocosoncsssocoosscscsscsasnosns o
770 Structure and wear resistance of high Cr-high Ni cast steels.

Kenji TsubouUChi, €t 8l. teeieeeeecsocassosccoscsnocscacssconascscsasssacsasoness
771 Attainment of long life at wear plate of iron making plant

with new wear resistance steel plate.
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Masashi Yamamoto, et al. ccoeveseeccecns

772 Effect of heat treatment on hardness and rolling contact

fatigue of M-50. Nobuhiro Hori, et

al. ...
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773 Effect of chemical compositions on cutting force of Ni-base

cast superalloys. Shigeo Yamamoto,
774 Machinability of SUS 304 steel bar.

et al.

®rP e es et essess0sssecsss sttt e e

(Machinability of

stainless steel--I). Tetsuo Shiraga, @t Al. cv.cecesessescossocccsccccssenas
775 Effect of hydrogen in steel on the mechanical properties of

resulphurized steels. Noriyoshi Ohwada, @t @l. ceceeecccecsctcccsscascnsoasne

-— NEW MATERIALS AND NEW PROCESSING --

OCTOBER 20, 1986

776 Whisker reinforced ceramics. Ryozo Hayami,

et al. ..ceeriicecnnns csseeccanns

777 Effects of interfacial shear strength on the fracture of fiber

reinforced ceramics. Yutaka Kagawa.
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778 Evaluation of fracture toughness for ceramic materials by a

single edge pre-cracked beam method.
779 Wear characteristics of TiB2 base ceramics.

Tetsuro Nose, et al. cecceeeccscscasns .

Tadashi Takahashi, et al. .....

780 The effect of chromium content on the structure and the transverse .
rupture strength of an iron base hard alloy containing complex

Boride. Masao Komai, et al. ..c...
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781 Effect of Si on the shape memory effect of polycrystalline

Fe-Mn-Si alloys. Masato Murakami,

et al.
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782 Effect of alloying content, phase and magnetic transformation on

the shape memory effect of Fe-Mn-Si alloys.

Masato Murakami, et al. ..cooes

783 Improvemént in shape memory effect for Fe-Mn-Si alloys.

Masato Murakami, et @l. .eeeeeceenseecsceccosaoccsassscssesnnssnscnssnsosasnosesns
784 An analysis of fatigue crack growth property in Ti-6Al-4V at low

stress intensity range in air. Masae Sumita, et @l. teveereccsononone ceeaes
785 Manufacturing and evaluation of a high-strength Ti-17 Die Forging.

Toshio Matsumoto, et al. ..ceveeenn
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786 Fracture of titanium alloy based on guantitative evaluation of

microcracking. Teruo Kishi, et al.
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787 Evaluation of fracture toughness of Ti-6Al1-4V ELI.

Masato Kobayashi, et al. .........

--------

s e s e s st e s e s se e vees s s .

788 Role of acicular g-phase on fracture toughness in double solution

treated Ti-6A1-4V alloy. K.H. Kim,

et al.
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789 Effect of processing condition, immpurity content and test tempera-
ture on the fracture toughness of Ti-6A1-4V alloy.

Takao Horiva, et al. ciceoteececcnacoccsvsans
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790 Effect of coasening of prior R grain on toughness of acicular o

structure (a+B8) type titanium alloy.

Ikuhiro Inagaki, et al. ..... cececcosans

791 Dynamic fracture toughness and fracture mechanism in Ti-6Al-2Sn-

47Zr-2Mo alloy. Tsutomu Oka, et al.

792 Effect of precipitatedq with aging and grain size on hydrogen.

embrittlement of (q+B) type Ti alloys.

Kenzi Suzuki,et al. ..cceeeceovcencse

793 Hydrogen embrittlement behavior of structure controlled Ti-6Al1-4V
alloy. Dali IKkegaya, €t A@l. teeeeeesoescesocsccacsnsnssosasnnosnacscs ceesssses

OCTOBER 21, 1986

794 Fabrication of ultrafine grain steel by new consolidation technology.
Ryuzo Watanabe. ........... ceteetecesttasr st stettccanrane s csseccssnann cees
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iMoriyuki Mushiake, et @l. .iceiccersiivincinsssioseidsosonnanans

Theoretical study on in-rotating-water spinning method.
YOShio Abe, @t 8l. ..icecreceioccensioeaacsrsssasecsosscensoanssosssansnssnsocnsses
Estimation of heat transfer coefficient during rapid solldlflcatlon

‘in-a-double roller method. Fumio Kogiku, et al. «i.eiaunn Ceecsiasecescsscneas

Pulverization of molten Sn and Sn—Cu by a bladed rotator method.
Takashi itoh, et @l. cieeceecesvsesscacasnionossosssaisosansasensas
Microstructure of rapidly solidified "Fe-Cr-Ni two: phase alloys.

Microstructure of melt-quenched duplex stainless steel’ rlbbons.
Toshiro Tomida; et al. sesiieestaeniiseiresvideeiseaiaa
Characteristics of rapidly solidified tool steel:
Chisato Yoshida, et al.,............................. ...... Cesecasescioss e
Mechanical properties of drawn amorphous-wires. = Masamoto Tanaka, et al. ....
Structure change of rapidly solidified Fe-C-Si powder during

annealing. . Isamu Yamauchi, et al. i i iriiieiiieiierivevorosssnsnasnanonns
Properties of amorphous alloy consolldated by dynamlc compaction,

Takashi SatO, @t @l. sceseicecsssessnnossavsosaveootaassosssesstssensssasercsasess
Superplasticity of duplex stainless’ steel consolidated from rapidly
solidified materials. Kuniaki-Osada, et al. t.ii.ieiiieeeeevonnneas ceienseases
piffusion bonding-of Inconel 625 alloy powder by HIP. .

Toshiya Moriyama, et al. veieiisesedsoeassssvanoenens Cesescecseaccasevensnaans
High'temperature properties of pre-strained TMP-3 P/M alloy. :
consolidated by HIP. -Noboru Uenishi, et al. ....c.iiiiiiiiirainrneearonennns

s e s e s s ecssnsssss s

-Mechanical propertles of HIP'ed P/M composite roll.

Yasutomi Detaniy; €t @l. veeeeseeeivsivoossosnsssvsoscasassasesanasssasscscncens
Magnetic characteristic of water atomized flake powder for dust

core. Masaaki Satoh, et o R T T S P P
Fundamental: study on the new oil atomization process for low oxygen

steel: powder. (Development ‘of the oil atomlzed steel powder-~I)

Toshihiko Kubo,: et al. R I R R L I R R R E R
Fundamental study on controlling carbon contents 'in the oil atomized

low alloy steel powder. (Development of the 011 atomized steel

powder--II). Toshihiko Kubo,vet T e
Properties of low oxygen Cr containing steel powders.

Yukio Makiishi, @t @l. ieieeccscacoccenoasocsesuaaaosssnssssnsoassanncsonnnsse
Application of FRM in automobile industry. Takashi DounomotoO. .iec.eeveocesess
Development of an oxide dispersion strengthened nickel-base

‘superalloy. Koichi Asakawa, et al. .iciicieiveedececrrresansvassncassssnasas

Consolidation and mechanical characteristics of rapidly solidified

metal matrix ‘composites. - Hiroshi Kimura, et @l. ...seeeseeceanssanscccsccsance
Interface of liquid phase diffusion bonded single crystal of ‘
Ni-base superalloy. Teruo Hirane, et 8l, ..iviieesesnssssccsionenssneosrassnaas
An appllcatlon of oxygen ion conductivity ‘of zirconia to metal- Foo
zirconia joining. Kiyoshi Nogi, et al. .c.iivivecieeeenesosasocissncsasnnnas
Solid state bonding of low carbon steel below Acl transformation )
temperature. Atsushi Nogami, et al. R R R R T R PR PR RS R R
Diffusion at metal/amorphous' SiO2 interface. Kazuhiro Nagata, et al. .......
Bonding strength of lightweight laminated steel sheets. (Developments

in the manufacturing technique of lightweight laminated steel sheets--I).
Akitoshi Kato, @t @l. cesieenscsoosssncensscosssssscsnccscnssosossacsscsccsctcssonscs
Gauge control techn1que of lightweight laminated steel sheets.

(Developments in the manufacturing technique of lightweight

laminated steel sheets—-II). Akitoshi Kato, et al. ....cevernnrecreconnnnnns
Laminated strip coil 1line. (Developments in the manufacturing

technique of lightweight laminated steel sheets--III).

Tamayuki Takeuchi, et @le ccveeceeeosessassessncocesoscsossssssscscssscnsscnsns
Bending stiffness of light weight laminated steel. (Improvement

in the quality of light wéight laminated steel--1IV).

Nobuyuki Kino, @t @l. .seeeeseessocesosoacnssecssvssorssnsenasssenssasesnsnanssa
Heat resistance of lightweight laminated steel sheet. (Practical
performance of lightweight laminated steel sheet--I).

Mizuo Ejima, et @l . ccceevecsesececocsocecnccnanncns ceeees et eessssasssncssss
Joining ability of lightweight laminated. steel sheet. (Practical
performance of lightweight laminated steel sheet--II).

Masashi Ichikawa, et @l. cceceeteeaccccocacsosssssascnssessssossssssasssasssccns
Influence of core material properties on formability of lightweight

“laminated steel sheet. (Influence of the strength of core resins

on the drawablllty—-I) Kouji Hashimoto, et al. ...... cetcsccacssesssssesnne
Damping properties of Fe-3wt$Si-Mn alloys. Akira Sunada, et.al. ..c.occcecee
Development of new. testlng method for the estimating of shearing

deformation parameter in laminated steel sheet. »
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