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The 110th ISIJ Meeting Programme”

SYMPOSTA

== IRONMAKING --
TOBER 4, 1985 13:00 - 17:20 Chairman: Mitsuo Saino

eme I. Preparation of Materials for Sintering

Progress of research and technology on preparation for raw materials of

sintered ore in recent years. Yasuo Omori, et a8l. cieeeceeceoacann ceee e Al69
Granulation of sinter feed and its role in sintering.

Seiki Nagano, et @l. t.iiiiiiiiatienes ceeeeseerassrsasssaesenssaseans eaeeace... Al73
Increase in permeability of sinter bed by improvement of quasi-particles

of raw materials. Mikio Deguchi, et al. ¢.veeeese ce et asssecessecetecaneanans Al177
Improvement of the charging method of sinter material.

Kiyonori Yamamoto, et al. ...... esevsectcsnsvenccoan Srisesssscrsstsesarnnnas .... Al81
Feeding method for size segregation of sinter mix. Hiroshi Itaya, et al. .... Al85
Estimation for iron sinter feeds and optimization of their combinations.

Shun Satou, et al. ...ttt ieiietneveveressosnsonas st eeeesecsasnsssserenaannnn Al89
Improvement of sinter production by the preparation of quasi-particles

according to the mineralogical properties of iron ores.

Yukihiro Hida, et al. ...ceuan. et eecerasesessesesanses Ceesicesrsseressennnane Al193

-= STEELMAKING --
TOBER 5, 1985 9:30 - 17:00 Chairman: Takaji Kusakawa
Chairman: Yasuhiro Habu

eme II. Rapid Solidification Processing of Iron and Steel

Continuous casting of nonferrous thin feedstocks. Hiroshi Tanaka. ........... A197
Strip casting of iron and steel. Takaji Kusakawa@. .eeeveececececccannn seeeann A200
Fundamentals rapid solidification processing.

Merton C. Flemeings, et al. .....cc.. St e eseaccecese s st enesess st o sss s s nan .. A204
Rapid solidification of levitation melted Ni-Sn alloy droplets with

high undercooling. Yuh Shiohara, et al. ....... ceerereressataanann st ceeen . A209
Rapid quenching, undercooling, metastable equilibria.

P. Hideo Shingu, et al. ....vvue.. ee s s es s e sssect s e0 st sensesaas et sansacnns A213
Structures of splat-cooled Fe-Cr-Ni alloys. Moriyuki Mushiake, et al. ....... A217
Production and properties of Fe-Si alloy wire by in-rotating-water

spinning process. Isamu Yamauchi, et al. ....cceeceeen. cetseseeanen cessssssss A221
Consideration on the rapid solidification of steels.

AKio Kasama, et @l. ..eeieeesnceesasannssencosccoocosnas st ssesert et et anancennn A225
Solidification Mechanism and properties of rapidly Solldlfled high-

silicon-steel strip. Fumio Kogiku, et al. ...... sescavesassens seeessecesseses A229
Structural changes of steels induced by rapid solidification, and their
application. Jin-ichi Inagaki, @t 8l. .uveeueeeeeeeoennnsoneossseacassosessnens A233
Characteristics of rapidly solidified cast iron and high carbon steel.

Chisato Yoshida, et al. ...... teeseecanasesscecnas cemsesseseseesaesssaansacn o A237
Solidification behavior in the twin-roll casting process.

By Shin-ichi Nishioka, €t @l. t.eeeeeneeeeeeeoeneossoanonoanannss ceesescesesses A241
Direct casting of 18-8 stainless steel plate by unequal diameter twin-

roll method. Naoto Toyama, €t @l. siveeeeeveoceeocoeneann e Ceeeeceaese A245
Development and solidification characteristics of horizontal thin slab

caster. Seishi Ttoyama, €t @8l. ..i.uieeeeenoreossosoasasoonaneneneansnannsnnnsns A249
Solidification structure of continuously cast thin steel slab by the twin-

belt method and its cooling characteristics. Masanobu Nakamura, et al. ...... A253

*

Tetsu-to-Hagané, 71(1985), No. 12 contains S781 to S1204 preprints in Japanese for

Paper Presentations and Tetsu-to-Hagané, &1(1985), No. 13 does S1205 to S1652 pre-
prints for them.

The preprlnts for Symposia were published in Tetsu-to-Hagané, 71(1985), No. 10, Alé69
to’'A316, in Japanese.

Part of those preprints for Paper Presentations are to be published in Transactions
ISIJ, 26(1986), Nos. 1 to 6, in English.
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-— SHAPING & FABRICATION « INSTRUMENTATION & CONTROL --

OCTOBER 4, 1985 13:00 - 17:20 Chariman: Akira Ohnuki

Theme III. Improvement of Roll Life in Rolling Mills

23 Changes in surface condition of high chromium work rolls in hot strip

finishing mill. Hisashi Hiraoka, et al. ........... ceecesenvens ceeeaseaeseens A257
24 Effects of rolling oil on edge rolling mill. Katsumi Takada, et al. ......... A261
25 Macro-analysis of spalling of work rolls at rear stand in hot strip

finishing mills. Yoshikazu Sano, et al. ......... T veesss. A265
26 Examination of spalling of back-up roll in hot strip mill.

Yoshihiro Ohkomori, et al. ..c.ceeeeeonnacess cecesse cesassesescccans ceeceeseess A269

-- PRODUCTS AND PROPERTIES -~
OCTOBER 5, 1985 13:00 - 17:20 Chairman: Ohmi Miyagawa
Theme IV. Strength Properties of High Temperature Alloys in Agressive
Environment

27 High temperature corrosion damages under the heavy 0il combustion

environment. Yoshio Harada, et al. ..... ceesenas cesesssessssccas eeeesesesesss A273
28 Strength properties of heat resisting alloys in hot corrosive environment

induced by molten salt. Masayuki Yoshiba, et al. ....cceeecnnns weeeseeanseasss A277
29 Creep and fatigue behaviors of exhaust valve alloys in CaSOy4-C induced

high temperature corrosive environment. Kazufumi Morimoto, et al. ........ ... A281
30 Effect of creep deformation on sulfidation behavior of Fe~Cr alloys in

HyS-H, atmosphere. Toshio Narita, et al. ...... ceseseseacanns cvecennn ceransee A285
31 Environmental effect of impure helium on strengthening factors of

several Ni-base superalloys for HTGR. Fujio Abe, et al. ........... eeeeseosss A289
32 Effect of environment on creep-fatigue behavior on Ni-base superalloys for

HTGR application. Hiroshi Hattori, et al. ...... ceecsstensecensseeeas weessess A293

-- NEW MATERIALS AND NEW PROCESSING -~

OCTOBER 4, 1985 13:00 - 17:20 Chairman: Matsuo Miyagawa

Vice-Chairman: Hisashi Nishimura

Theme V. Recent Development in Technology of Superplasticity

33
34
35
36

37

Review of research and development of superplasticity.

Matsuo Miyagawa, et al. ...ceeeceen cesecencansaecer s cecerrsesssaennn eeeessss A297
Superplasticity in powder-consolidated nickel-base supe alloy Mod.IN-100

under the various conditions of extrusion preforming.

Yasunori Torisaka, et al. ..cceeteecennnansccnns cesesasesecsseeraes . ... A301
Superplasticitly in ultrahigh carbon steel. Masaharu Tokizane. .......... .... A305
Superplasticity in aluminium based alloys and its forming.

Hisashi Nishimura. ....ceceeaccccns seeesennecanas tecersseesssancssrens ceeeen A309
Superplasticity in titanium based alloys and its forming.

Toshiro Kimura, et al. ....... ceseaeans Ceesestssesneenasras et one ceseenssaes A313

PAPER PRESENTATIONS

--- IRONMAKING --

OCTOBER 4, 1985

1

Hydraulic hardening capacity of high fineness blast furnace slag powder.
(Properties of blast furnace slag powder produced by classification

process--I). Kazuyoshi Sato, et al. .....cocveeenns ceseseterssneansssses ceanne s781

Effectiveness of high fineness blast furnace slag powder in preventing
expansion due to the alkali-aggregate reaction. (Properties of blast furnace
slag powder produced by classification process--II).

Kazuyoshi Sato, et al. ...ieeceierensarssnncsnens S ceesesreseens s$782
3 Durability of hardened cement paste based on high fineness blast furnace

slag against sea water. (Properties of blast furnace slag powder produced

by classification process--III). Eiichiro Konishi, et al. ..c.iveiecercccccnsnnn 5783
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11
12

13

Rapid stabilization of LD-slag by steam. Shigeru Araki, et al. .... ¢« covuess
Starting up of the dry EP at Fukuyama No. 2 BF of Nippon Kokan K.K.
{(Development of dry type blast furnace gas energy recovery system--III).
NOrio SaitOh, et al. tuiiiuiiiiiiuieeresrssososesesssscnsesesusesnssascsosannsans
Mini-plant experiment for waste heat recovery of BF slag.

Kazutoshi Iwami, €t @l. +uiiitiununroresossesasesssenasssossassannsssncananse
Reduction of chromium ore pellet containing carbonaceous materials in

flowing N,-CH, and N,-H, atmosphere. Hiroshi G. Katayama, et al. ...........
Rate of reduc%ion of” TiO, in blast furnace type slags by carbon-

saturated iron. Nobuya Sﬁinozaki, = R T
Experimental study on viscosity of blast furnace slag.

Tomoyuki Nakagawa, @t @l....eeveeeososeessesscacsassssossasssscsansonsessenss
Characteristics of pulverized coke combustion.

Ken—ichi Yakashiro, et @l. ...iuitiiereernconseoseosnsosnsanssosesacanssansonsnnns

Kinetic analysis of the solution loss reaction of coke.

KOUuJi TakataNi, @t @1. et uiueeenoneenaasennoeenensenascsnesenenenannennnnnas
In situ measurement of diffusivity of gas through porous media such as

coke or graphite at elevated temperatures. Yoshihito Shigeno, et al. .......
Analyses of gasification reaction of ash in coke by use of mathematical
simulation model. ChisSato Yamagata, €t @l. .eeeeeesononnrenoennnnennnensenns

OCTOBER 5, 1985

14

15

16

17

18

19
20
21
22

23

24

25

26

27

28

29

30

31

32
33

34
35

36

Inprovement of sinter reducibility by use of selective granulation.
(Production of high reducibility sinter--I). Jun-ichi Kodama, et al. .......
Plant test result of the selective granulation for sinter production.
(Production of high reducibility sinter--II). Jun-ichi Kodama, et al. ......
Blast furnace using test of high reducibility sinter ore.

(Production of high reducibility sinter--III). Hironao Matsuoka, et al. ....
Granulation of sinter mix by use of drum mixer with rotary vane.

(Development of technique for preparation of raw materials centering around
the improvement of quasi-particles—--III). Yoshiaki Shimakawa, et al. .......
Effect of powder ore size on the productivity and the quality of sinter.
(Investigation on the use of a large quantity of iron ore with excessive
fusibility--II). Nobuo Kusakabe, €t @l. «..eevecccscsacnoscocsconnacannnnnnsse
Effect of oxygen-converter dust content on the quasi-particle formation

of sinter mix. Kouichi Oyama, €t @l. cvieeroeevecassssssososaacannssonnssanesa
Increase in permeability of sintering mixture granulated with

fine ores. Masayoshi Fukuoka, €t @l. teevecescercessensoasosasosssssscsnnasesse
Application of quasi-particle model to sintering operation at Chiba

Works, Kawasaki Steel Corporation. Yukio Sato, et al. .t.ieiereerseccecnacaanns
Agglomeration rate of sinter mix in drum mixer.

Shun-ichi Mizukami, et @l. ..uttiterienernanessceoncosoasnsnssssassssssannsanssna
Fundamental study on the qualities of sinter produced by pre-qranulation
method of iron ore and limestone. (Development of iron ore and limestone
pre—granulation method for sintering process--I).

Takazo Kawaguchi, et @l. ..iuieveirresnoeeasosaesaosoussessossosansssonssescsncnses
Analysis of the sintering process on the pre-granulation method.

(Development of the ore and limestone pre-granulation method for

sintering process--II). Kozo Takata, €t @l. ...cveeeeeoncscccnasocsasacoaanans
Operation of iron-ore sintering process by the application of selective
granulation method. Tetsuzo Haga, €t @l. seeeiecesosossesnsasnssacecncnnnnns
Transportation degradation of quasi-particle from sintering raw material.
Masami Fujimoto, et @l. .. ueteuerenseonoscessoacesasacasesassnsacsensncnnennsnse
Effect of the granulation conditions and charging method on the permeability
of sintering bed. Shunsuke Arino, et al. .u.eeeieeenroroensoassasoasencenans
Analysis of charging distribution of sinter mix by the segregation test.
(Optimization of sinter mix distribution in the sinter bed--I).

Akira Takaki, @t @l. . .iiuiuuitineieeeenonssasseonneensoosennsnennnennnnnns
Improvement of coke combustion efficiency by steam injection into suction
air of sinter. Shigeki Kawakamil, @t @l. .t.veeeeerennecnoeencencnnonancososnss
Accerelation of heat transfer by H20 addition into the air in sintering
process. Kiyoshi Kojima, et @8l. ..iveetineasensnseresssnssaasoscssscoscnoancsns
Increase of yield in the sintering process under load. (Development of
sinter yield improvement--I). Akira Takaki, €t @l. ceeveeeereunsenecnaecocanns
Automatic control for sintering operation. Kazuma Nakashima, et al. ........
Development of synthetic evaluation system on sinter. (Forecast system

of sintering operation--V). Tsutomu Sato, €t @l. t.eeeeseosnescocencacanacns
Development of integrated process computer system in ironmaking department.
Akira KatO, €t @l. t.iuteieeeneesenoeosaaaseaesoaneasosonosenononnsnnsonsasasans
Decrease in total energy consumption at Kokura No. 3 Sinter Plantof Sumitomo

Metal Industries, Ltd. Kazuaki Sato, et 8l. ...ciieeeeosensoccasasnncnnnnnnas
Decrease of COG consumption at Sakai Sinter Plant of Nippon Steel Corporation.
Keiichi Nakamura, et al. ....uiiciuenioeneanonsoeonsanoncasssosoaaaaacannsnnnss
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64
65
66
67
68
69
70
71
72
73

75

Rate of stepwise reduction of sinter having various size with CO-CO3-N,
gas mixture. Tateo UsUl, €t @l. .uiiieesennoscsenssenncsnososssssascosssnnas
Rate of reduction of sinter to iron with CO-CO,-Ny gas mixture.

Tateo Usul, €t @l. tieiierennenenseasoeessssosscnsssssssansnsasasassssnnas
Relationship between parameters included in Wen's model and unreacted-
core model., Takeaki Murayama, €t @l. .eceveeenrcaseossanoocnosnensansnssns
Repair of shaft profile and operating results at Kimitsu No. 4 BF of
Nippon Steel Corporation. Shin-ichi Niinuma, et al. ...ieieereneecenecnns
Influence of repair of blast furnace throat on burden descent.

Akio Shimomura, et @l. ..vieeieeeeeansesasosossasssssssnassssssnsaaassnses
Development of ceramics-coated long-life blower. Yoshiaki Shia, et al. ..
Experimental study on crack initiation condition of an axisymmetric
refractory structure. Akibumi Fujiwara, et al. c.eiieeeerennorsnecscnssnnn
Reaction between pig iron and silicon carbide in the C-sic bricks.
Tatsuhito Takahashi, et al. ...ceviieiinnecnnnnnnn Ceteesenaseretetaciaese s
Influence of molten iron flow on erosion of blast furnace hearth
refractories by using a cold model. Ken-ichiro Uemura, et al. ...........
Development of monitoring method of blast furnace burden using neutron
and y-ray simultaneously. Hiroshi Nishikawa, et al. (.cceiieieeennenaneans
Gas velocity sensor for blast furnace. Takao Miyazaki, et al. .....ovee...
Development of a sonde at the lower shaft of blast furnace.

Shigenobu Takada, €t @l. .uueiieeeeesonssnreannnseenssacsassssossssnscscanssscssns

Development of a burden top probe and its application in the blast furnace
Toshiyuki Yamamoto, €t @l. tiuceieeeraeesenossosnesossonascsaossonnsssnosas
Blowing off operation and water cooling results of Nippon Steel Nagoya

No. 3 Blast Furnace. Tamio Noda, €t A@l. cieeeerrocosccssossnsascsasscaascsssse
Blowing out operation and cooling of Kamaishi No. 1 Blast Furnace of
Nippon Steel Corporation. Hironao Matsuoka, €t @l. c.ecevecenoseescsacans
Influence of the high temperature properties of sinter on blast furnace
operation. Shinji Imamura, €t Al. .veeeessosrstosssassosasancsasncssasasanan
Behaviour of sinter at the stack of blast furnace. (Investigation of
burden properties in blast furnace--I). Masaaki Sakurai, et al. .........
Result of high Ca0/Si0O;, low FeO and low SiOj; sinter operation and the
blast furnace operation. Toshiya Kumada, et al. ...ceeececnnonnenenonsans
Improvement of the material segregation at the charging equipments of
blast furnace. Makoto Nomura, et @l. ceeeeececeasssosoanscnass cerseeeeane
Improvement of burden distribution at Kobe No. 3 BF with Bell-less top.
Korehito Kadoguchi, €t @l. cuveerieeneneenasasocsnssansocseasansnsssnennes
Gas distribution control in low productivity operation of blast furnace.
Yoshizumi Kawaguchi, et al. ...t .iiiiueeanroenanesecssossosossnssnsnsnsnnns
Relation between the fine coke sampled at the tuyere level and the blast
furnace operation. Shunji Takagi, et @l. ...ceiiernennecencescnssennonnns
Influence of blast conditions on coke degradation at Kashima No. 1 BF of
Sumitomo Metal Industries, Ltd. Yukihiro Ebisawa, et al. .c.iieiveennenenn
Experimental Study in the forming method of coal without binder.

Shigeru KuwasShima. ....cueeeeennereeeeaasosceesoanenoasssessssscasssssnsasacs
Effect of coal particles on compacting of coals. (Fundamental studies

on binderless comacting of coal--I). Katsuaki Kobayashi, et al. .........
Effect of coal characteristics on compacting of coals. (Fundamental

studies on binderless compacting of coal--II). Katsuaki Kobayashi, et al.
Effect of the bulk density distribution in coke oven on heat consumption.
Katsutoshi Igawa, et al. ...ivvieervernensnanenns et ees s e e annen
Study on coking time with the test coke oven. (Influence of the coke
oven width on coking time--II). Shozo Itagaki, et al. ..ececiveiienn.. .o
Estimation of carbonized product yields by petrographic analysis of

coal. Kiyoshi Yoda, €t @l. tiieieeeecenceosssensnssnssssssncasansacsoes PN
Direct coal preheating test by coke oven gas. (Investigations on the

coal preheating by coke oven gas--I). Shigeru Oohashi, et al. ...........
Pressure control of coke oven by the vortex chamber. (Investigations

on the coal preheating by coke oven gas--II). Yasunori Ohnishi, et al. ..
Combustion control system for 4CO-A coke oven battery in Fukuyama

Works, Nippon Kokan K.K. Mamoru Inaba, et @al. ...ciieetieninenaenrenanannns
Relation between shrinkage of coke and coal properties.

Kazuhito Sakamoto, et @l. ..iieieeevesroseonsassnsesscssesssanaanssnsocnsna
Properties of coke treated at high temperature.

Masashi Nagata, et al. ....iveieinresnnncenenns cesesecsessessancsannenonna
Influence of dry quenching on the quality of precarbon coke.

Masahiko YOKOmizO, €t @l. i iuiiitieeeansesosasnscoesnnsssasosnsnesesasosassns
Examination of coke quality in the coke oven using the hot coke sampler.
KOUKL SAtO, et @l. tettinnneeneeeesooseasaasosasusssosssssesssasosasssnsosana
Comminution of metallurgical coke. Tsuneo ISO0, €t al. +uiveeeneereeennensa
Analysis of the coke breeze formation by drum tests. Hidetaka Suginobe. ..
Development of vibration leveller for coke oven.

Miyoshi Ushikubo, et al. ...... e ee e et e s ettt
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76

77
78

79

80

Development of rotary coke bucket in coke dry quenching apparatus.

Shoji Kutsumura, et al. ...t iiieireeeneeneocecsanssnsosssssssnssnsnnsnns
Improvement of coke oven door brick. Hirofumi Kakimoto, et al. ..........
Hot repair of coke oven regenerator at Kashima Works, Sumitomo Metal
Industries, Ltd. Yoshiteru Kitayama, et al. ...eieeeeceencrscccrscnnononnas
Compressive force on the oven wall during pushing coke cake.

Shuhei Yoshida, et @l. ...t eeeeeeteeaonsenoacacstasssssssssncssnssssassassas
Application of a five-hole pitot tube to measurement of cooling-gas

flow distribution in the coke-dry-quench furnace.

Tshiyuki Yamamoto, €t al. ...t eiieesesesoseaancsassaosaosssasssasosossssassns
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81
82
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84
85
86
87
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90
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92

93
94

95
96

97
98

99

100
101
102
103
104
105
106

107

108

Refreshing of Wakayama No. 4 Sinter Plant of Sumitomo Metal Industires,
Ltd. Hisashi Hashikawa, €t @l. ..uiieeieerocceseassccssosscsscscsosonssssansoes
Mathematical approach for the optimization for the sintering process
operation. (Development of the control technology for the sintering
process operation-—-I). Naoki Tamura, et al. ...eeeeceeosscccscancsasnsnns
Application of mathematical model to analize the sintering process data.
(Development of the control technology for the sintering process
operation—-II). Naoki Tamura, €t @l. .eeeeeeerrrceesosrosscssnoscaososscnns
Combustion rate of coke at various states prepared by using fine alumina
instead of iron ore. Eiki Kasai, et @l. c.iiitiiierecreeeconncnsccosannsanns
Change of the bed structure in the iron ore sintering.

FEiki Kasal, €t @l. teiiieeeneeisososssesoscnscssaassossossasesesnnsosocsncaccass
Reduction and oxidation of iron oxide at liquid and solid states in

the iron ore sintering. Eiki Kasaki, et al. ...ieeeieeecciecorconssonnns
Formation of calcium ferrite liquid under Ar atmosphere condition.
Haruhito NOro, €t 8l. .t.uiueuriereesocsoseseccsanoscsosnsnssoseaasssasassosass
Influence of the amount of melt formed during the sintering on the sinter
strength. Takuma Kodame, et al. ...t iittienereeeconssocsoscscsassssnsnnssnsas
Quantitative analysis of sinter minerals by X-ray internal standard
method. Mineo Sawada, €t @l. .cuieiennreeeressoscesonsscssssoeasaassssnnsssns
Effect of Hy on reduction of iron ore sinter by CO-CO; gas mixtures

under heating-up test conditions. Naoki Kasai, et al. ........ ceeeaseenae
Effects of K,CO3 on the reducibility of iron ore sinter.

Hiroshil Nakagawa, et @l. .c..ieieeeeeaeeanosocsoscsscessssscnsosnssnasansnssss
Relationship between low temperature reduction degradation and micro-
structures of synthesized sinter of Fe203—CaO system.

Takayuki Maeda, €t @l. ..civeieeeecseancssonnssosssasecsnscanssssssescssnsssns
Measurement of void of sinter by a X-ray tomographic scanner.

Mitio Sasaki, et Al. t.i.iiiiireeeeeeeeneennnossnssonossacsonssassacsscscnses
Relation between reductive property and mineral structure of sintered
ores. Junsuke Haruna, et 8l. ..ceeeeereesersencocsssssssnsssscssscnsssscnns
Reduction degradation of primary hematite. Junsuke Haruna, et al. .......
Effect of the oxydizing gas content and pressure on the reduction rate

of cold bonded pellet including char. Masao Ishii, et al. ........cc000..
Effect of pelletizing condition and ore mixture on grawing up the
strength of cold bonded pellets. Hajime Yamada, et al. ...c.ceiieeccenaans
Pulverized coal injection equipment and its operation at Chiba No. 5 BF
of Kawasaki Steel Corporation. Yasuhiko Sakaguchi, et al. ....cceeeveeees
Investigation of inside state of the blast furnace operated with
pulverized coal injection. (Development of new flexible vertical
probe--V). Chikashi Susuki, et @l. .veieeeeeesesenoenocccsscscsesasssscns
Combustion characteristic of coal-water slurry in raceway.

Hiroyuki Ishimatsu, et 8l. .cutieierssososesnoaenssnocssosscacncsonnssscnss
"In situ" measurement of silicon monoxide by infrared spectroscopy.
Yosikazu Kuwano, @t @l. .t.iuiieecioncseessasacsasssosnsesosssccasnsssncsanses
Direct measurement of oxygen partial pressure in blast furnace raceway.
Kiyoshi Shibata, @t @l. tiieetiieiieesressatcaceascacsonscscsscsassansnsosnsscses
Control of raceway depth by use of hot blast control valve.

(Investigation of raceway behavior--I). Tomoo Kamoshida, et al. .........
Application of observation data to the 2-dimensional blast furnace total
model. Takashi Sugiyama, €t @l. ...eeeeeeessssessnsscenososaanascnsnssnscsns
Blast furnace simulation under the high production ratio.

Takashi Sugiyama, et @l. ...ttt esoseessssesssosassnsssssssesnsnnsonnnnss
Development of 2-dimensional simulation program for blast furnace.
Yoshihisa Otsuka, €t @l. ceieeseeessssossssossesnssnosnseaseasssacsannssnsnsas
Influence of operating conditions on the level and shape of cohesive

zone measured at Ohgishima No. 2 Blast Furnace of Nippon Kokan K.K.

Sigeki Furuya, et al. .......... T
The inside state of the cohesive zone at lower part of the blast furnace.
Toshikatsu Ashimura, et @l. ...ieeiesersssscscenosnsonsesanasasanansnsenss
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109

110

111

112

113

114

115

116

Observation of the layer structure at cohesive zone root in the blast
furnace. Toshikatsu Ashimura, et @l. ...ceievecrresccascssssssosssonncncns
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Two dimensional behavior of powders in packed bed. Hideyuki Yamaoka. ....
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Effect of productivity on the packing characteristics of the lower part of
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Liquid-liquid mass transfer in a gas-stirred tank. Yuichi Ohga, et al. ..
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Cold model study on effect of stirring on slag/metal reaction.
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Consideration about phenomenon of slag penetrating by eddy.
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flux. KyoJji Kunisada, €t @l. .sveeierreensesnssscesssnsasansoensseasnsasss
Dephosphorization reaction of Fe-P alloy using Na,CO3.
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Dephosphorization reaction with CaO-based flux and estimation of oxygen
potential at slag-metal interface. Hisashi Watanabe, et al. ....cceevrnnn
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Analisis of the RH vacuum degassing system by water model.

Jun-ichi Nakagawa, €t @l. sieeeesencersoescasnsasnscsssossecnaasnsassnssnse
Dispersion behavior of powder injected into horizontally flowing water.
Toshio Shimada, et al. ..i.uiieiirreseosecsossensassnsassssscsosssnsnsasaanes
Stabilization of the submerged jet by using the control-plate.
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Formation of fine bubbles by the submerged jet with the control-plate.
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Effective kinematic viscosity in gas-stirred system.

Hitoshi Matsuzaki, et al. ..iveieennannncaannn s e s eesacacssesseretececnns ceeeas
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Continuous dephosphorization pretreatment by top injection method at
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Behavior of dephosphorization reaction at blast furnace runner.
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Dissolution and gasification of carbon by the bottom blowing of pulverized
coal into molten iron. Naoki Tokumitsu, et al. ...eeiieeeeeetecnncnrsonsnas
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gas in 10 t experimental converter. (Development of a smelting
reduction method for chromium ore--II). Takeyuki Hirata, et al. .......
Accesment of a smelting reduction practice of chromium ore by using

10 t experimental converter. (Development of a smelting reduction
method for chromiumore--III). Minoru Ishikawa, et al. .......ciivecene
Development of the steel making method from 100 % scrap in a combined
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Thermodynamics of tin and antimony in CaO-CaF, melts under reducing
conditions. TomoO Isawa, €t @l. ..eeeeesoeeeseoonossansanasnanesonassens
Activities of the constituents in FetO—SiOZ—MnO—CaO slags.

Noriyoshi Yuge, et @l. .t.iutitiiiieeeeeneeeeeoeoonasossosnsnanmonnnnaasas
Oxidation-reduction Equilibria of manganese in MnOy-Ca0-5iOj (-Al,03)
melts. NoObUO SAn0, €t @l. tt v eeeeeeeceascaasessasosassassasnnsnsenosssans
Dissolution of carbon dioxide in Nay0-SiO, slags. Hideya Sato, et al. .
Application of the optical basicity for steelmaking reactions.

Takashi Nakamura, @t @l. .ueeueuseeeececssosssesssssasesssssnsaasssssessosas
Estimation of the melting point of multi-component oxide inclusions by
the thermodynamic models. Wataru Yamada, et al. ...ceeeeeeieeecencnnnns
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Numerical analysis of silicon and manganese behaviors during the hot
metal pre—-treatment by a total analytical model on the refining

process. Toshihiro Kitamura, et al. ...ccieeeareenereecscssaacsnonnesnsese
A numerical analysis of molten iron temperature in ladle.

Tadayuki Minoura, et @l. cueeeiisseeessseceasocssnsassssosssssosssasssansssos
Effect of oxygen top blowing on the behavior of chemical

compositions and temperature during hot metal treatment.

Takashi Nakayama, €t @l. ceeueueesoneesonssscsoscasassossssssosssnsssnassns
De-siliconization and de-phosphorization treatment of hot metal

by gaseous oxygen injection in TPC. Hisashi Sato, et al. .....ceceeev.n
Actual ladle test. (Investigation of high efficient dephosphorization
of hot metal in torpedo ladle--I). Tetsuharu Ibaraki, et al. ..........
Reaction simulation. (Investigation of high efficient dephosphorization
of hot metal in torpedo ladle--II). Jun-ichi Sakane, et al. ...........
Influence of slag component on dephosphorization and desulfurization

in hot metal pretreatment. Masaru Washio, et al. ....iiiieeennnnencanns
Effect of desiliconization slag on dephosphorization of pig iron.
Toshiyuki Kaneko, €t @l. teeiiessseossenannsesessossonsaacasssossscsnasss
Construction and operation of hot metal pre-treatment egquipment

in Kakogawa Works, Kobe Steel, Ltd. Hidetaka Takezoe, et al. . ........
Operation results of pretreatment of hot metal by soda ash.

Kiyoshi Yasui, et @l. tueieeeueeeeeseenseseenasnosasssessssossssacnssnssnas
The effect of BF ladle cover. Osamu Yamase, et al. .....cceeveenncnnaas
Hot slag discharging from torpedo car. Makoto Yokoi, et al. ...........
Desulphurization of liquid iron contained in lime crucible with

Al and Al-alloys. Toru Degawa, €t al. ...cieeeeniiecnereecscssasssnnnns
Denitrogenization of liquid iron contained in lime crucible

with Al., Toru Degawa, et al. ....ceiiierrrereenccncoasosssnssnscsnscssoans
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Cold model study on the melting rates of scrap with potassium

iodide solution. Yukio Tomita, et al. ...eveeeenns cesescsesecsarssensennerans
Kinetics of nitrogen desorption of liquid iron with low

nitrogen content under reduced pressures. Kazuumi Harashima, et al. ........
Dephosphorization test of molten steel with Na2CO3 fluxes using

a 3 ton pilot arc furnace. Atsushi Ishii, et al. ..iveeeerecccsan seeecaanne .
Desulphurization of the molten steel in calcia-lined crucible

in 5 ton vacuum induction furnace. Yoshio Hosoda, et @l. .ceveeoscocenannnns
General description of unidirectional solidification,

Yasunori Miyata, et al. ....... et ecasssscscuencanansasancansnnas ceecannasanee
Two-dimensional solidification analysis system with CAD.

Minoru Yao, et al. .iicenecacnns ceereas ceeerreenas tsseceeseesesasvseesssasesece
Numerical analysis of solidification for steel under forced

convection. Toshio Ishii, €t @l. tueveeeeeeeeeaneetoossasocssassssssssssnssas
Factors concerned primary solidification at surface of ingot.

Shogo Kawai, et @l. .tuiireseeercececaaanssesnssossennssensssssnsssnsssassssscsssns
Manufacturing technology of large hollow ingots for nuclear

reactor pressure vessels. Toshio Kato, et al. ..i.iiieeececceiessnansssccccccccss
Estimation of the microporosity distribution in the axis of the

ingot for steel plate. Toshitane Matsukawa, €t @l. seeevsevscessceccssnnsnsns
Operation result of gigantic ESR facilities with 1 800 mm dia. mold.

Kazuo Hirose, et @l. cveeeeeesonssonnssaccssanonns ciesasesssessecasasasarnons
Quality improvement of SUS310S by pressure casting process.
Sadao Sugiura, et al. ceerererrrcrserrsacrsssconsrnoes cesesesascsnavenenoensan
Manufacture of unidirectionally solidified ingot with water
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Pore texture analysis of refractory brick with permeability

measurement. Seiji Yokoyama, €t @l. ..eeeevecsnsorssnnsssssssssessscsasssnsas
Influence of raw material purity on wear of magnesia-carbon brick.

Hirofumi Inoue, et al. .viieerrvnncsnescens ceeesssaasssssssssssessee ceseenssen
Effect of aluminum addition on the mechanical properties of

MgO-C brick. Hiroaki Ishii, et @l. +.ieeereeersvrnsssoscsssseanasonsnsnennns
Development of mortar for torpedo car. Kinji Kanematsu, et al. ......cevveee
Development of hot gunning materials for torpedo ladle.

(Development of a new gunning repair system for torpedo ladle--II).

Hiroyukli Ikemiya, €t @l. sieeececncceocsesnsncnnns e teeseceseenatsatsssanaoas
Repairing technology. (Development of refractory technology for

LD-OB converter—--II). Nobuhiko Narita, et @l. .e.cececasccrsesnsssssaccancas
Application of flame gunning repair equipment to top-and-bottom

blowing converter. Taijiro Matsui, et al. ..... cecescsse et nsas e cesesas e
Test of wearing point on LD refractory. (Development of LD

refractory in low slag ratio blowing--I). Hiroshi Sugimoto, et al. .........
Consideration on wear mechanism of converter refractories,

(Development of LD refractory in low slag ratio blowing--II).

Ken-ichiro Uemura, et al. ...vevesnns Ceesssecaacecsaanan feereesenansacanreees
Development of slurry added gunning materials and method.

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

Yoshihisa Hamazaki, et @l. tcivevececncaancnnnans treesescsseccasannsssessnree
Performance of slurry added gunning method for steel ladle.

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

Toshio Watanabe, et al. ...ceeeuenn ceesseans terseceenae cesessaseas ceeens ceean
Application of magnesia-silica castable refractories to slag

line of steel teeming ladle. Hisaki Kato, et @l. .c.cvevreverereonssenoeannns
Development of high zircon castable for high temperature steel

teeming ladles. Saburo MatsuO, €t Al. ..evevececossconesssosssossassasassasesns
Improvement of casting technique and castable material on ladle

lining. Toshiaki Suzawa, €t @l. ..ueveeeensesesseosssnsnsasssncssnsos sesnnsoe
Application of double door type rotary nozzle for ladle.

Tadashi Uchida, @t @l. .t.eetierrnensrsossscroescsososnsssssssesosoasasanoseanss
The quick tap operation of high carbon steel by using pre -treated

hot metal. Shin-ichi Nakajima, et al. ........... ttecessesescssnsnssssessns
Quick tapping of middle and high carbon content steel.

Kiminori Hajika, et al. .vceeeeeacs. satsessesesssesasensasereer e ceersenens
Characteristics of Q-BOP using pretreated hot metal.

Hiroshi KOndo, et a@l. ..uieeeeeeeeennesnnsnnsssscnssscsnscanesansssasessascssss
Iron loss by fume in slag minimum process in BOF.
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Development of CO gas bottom blowing in 5 t test converter.

(Application of CO gas to BOF--I). Yasuo Kishimoto, et al. ...ieeevcvenenss :
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converter. (Application of CO gas to BOF--II). Rinzo Tachibana, et al. .... S988
206 Application of CO gas to bottom stirring gas of combined blown

converter (LD-OTB). Nobuyuki Genma, et @l. ..eeeeceseneocsccscanssnns ceseess 5989
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filter for inclusions--II). Hiroyuki Ichihashi, et al. ....cecvveveeennseaa.. S990
208 Experiment of inclusion removal with use of ceramic filter

at continuous casting of stainless steel. (Investigation on
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Ryuji Nakao, et al. .veecevesnsecsnnnnans cessanes terseeeessessseanaannnsnns .. S991
209 Decreasing of non metallic inclusions in tundish with ceramic
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condition. Kenzo Ayata, et al. .......... cesesesecasnsssasenccanressasnsaess 5994
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Koichi Isobe, et al. .iceeeecnecncnnsnorees ceeesescesacnssan ceessnsssssesanss 5996
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Cr-containing steel by flux treatment. Yoshiteru Kikuchi, et al. ....... .soes 5998
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method. Satoru Ura, et al. .cecienennnreneens csesrescasesanseranes seeesssees 5999
217 The investigation on the behaviour of MnS formation in Ca-added

steel by the use of new X-ray micro-analyser. Sin-ya Kitamura, et al. ..... 51000
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continuous casting by pin method. Akihiko Murakami, et al. .....veccevas... S1001
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Yoshikazu Kurose, et a@l. .c.veeececccansansnensens ceene seeseneeaans vsees. S1002
220 Effect of chemical compositions of the mold powder on the wear
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Kunio Yasumoto, €t @l. .eveesseccscsscssnssnsesnnsenons teeeesssseasecseasnnns $1005
223 Mathematical analysis of the lubrication between mold and shell
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Hitoshi Kobayashi, et al. ...... ceecesenraassssnranns ceeseesscansa ceesssssses 51007
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deformation of inclusions. Hideaki Yamamura, et al. ....cccecaccnennees .+es. 51008
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Yoshio Nuri, et al. ...... e eeesessesnenesnaaernenenos e eseeresiosasrenan .. S1009
227 A design and an operation of the round billet caster for seamless

tubes. (Construction and operation of round billet C.C.M. for

seamless pipe--I). Susumu Tsujita, et al. ¢vcereencnecces teseescsesssssesas S1010
228 Quality of round cast billet for seamless pipe. (Construction

and operation of round billet C.C.M. for seamless pipe--II).

Masayoshi Yokoyama, et @l. ceevecececeesocoscancconnes O «es. S1011
229 Hot ductility of round cast billet for seamless pipe.

Yasuo Hitomi, et @l. tveeesecsnacenccacnossnsenssscasnes seessesss veesessesesss S1012
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Yoshimi Omotani, @t A@l. cieieieeeececosososascscssossssscosnsccncccansense eesessass S1013

231 Mold deformation and mold measuring system of round billet

caster. (Round billet casting process--X). Hironori Yamamoto, et al. ..... S1014
232 Continuous casting of low-deoxidized steels. M., Larrecq, et al. ........ ... S1015
233 Continuous casting of calcium treated steel. F.K. Neumann. ......eeseese... S1016
234 Effect of surface roughness on hot ductility of low alloy steels.

Yasuhiro Maehara, et al. ....... cereans ceeccscscccnnenene I cresoas 51017
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Solidification and local heat flux in mold on high speed casting.

(Technique and operation of No.5 CCM at Fukuyama Works, Nippon

Kokan K.K.—-III). Takashi MOri, et @l. .e.eveeeeeosvocccoccaccssansanonscoacs
Development of automatic mold powder feeder for continuous casting.
(Technique and operation of No.5 CCM at Fukuyama Works, Nippon

Kokan K.K.--IV). Koichi Ozawa, et @l. teieitinrscacceccssassssscsssncnsnnss
Development of automatic casting system at Fukuyama No.5 C.C.,

Nippon Kokan K.K. (Technique and operation of No.5 CCM at

Fukuyama Works, Nippon Kokan K.K.=--V). Yoshinori Oka, et al. .cecececeass ..
The mechanism of break-out during continuous casting operation.

Tatsuo Mukai, et Al. teiveevensesesanossnsososssnascsasssoscscnsa ceeassenses
Application of non-sinusoidal mold oscillation mode to high

speed continuous casting. (Development of non-sinusoidal oscillation

mode in continuous casting of steel--IV). Mikio Suzuki, et al. (.i.ceeencens
Computer control system of casting width in No.3 continuous caster

at Kakogawa Works, Kobe Steel, Ltd. Hiroshi Kawaguchi, et al. ....vveeevenss
Observation system for continuous casting plant. (Development

of quality and machine diagnosis system--I). Keigo Ikeda, et al. ..........
Development of long life roller for continuous casting machine.

Hideaki Mori, et al. ..... ceceeens e L R R cetesnnsanns .o
Wavy surfacing technique extends the service life of contlnuous

caster rolls. Hironori Kuroki, et al. .c.iieereceennnnosnossccaacan cessessans
Improvement of non-magnetic rollers for electromagnetic stirrer.

Tokio Yamamoto, et al. ..ecevseasnn ceeeenann e sssssseeseessesenatssessaassns

‘Effect of in-roll electromagnetic stirring in No.3 slab caster.

(Improvement of centerline segregation at as cast slab--III).

Toshiyuki IShikura, €t @l. .ceeeerereesesvssssarsscenssosnssssnssssasssasaanans
Quality improvement of continuously cast billets with in-mold
electro-magnetic stirrer. Ken-—-ichi Morita, et @l. seeeeececctoccocccnnnsnss
Effect of carbon content on dendrite morphology of carbon steels.
(Solidification phenomena investigated by unidirectional solidification

technique—-I). Makoto Suzuki, et @l. ..eeeeeeecannannns saesesessssseseravrne
Influence of thermal cycle on hot ductility of low carbon niobium

bearing steel. Shoji Miyagawa, €t @l. seceeeeeosnscososscsccsceasanssans ceene
Effect of nickel contents on transverse surface cracking of
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Water model experiment about holes design of the submerged nozzle.

Haruo Mitsui, et @l., t.iceeevevesccanssosssssossesansacsnssnnosens cectesanans
Influences of Al content on nozzle clogging in Ti containing

high alloy steels. (Nozzle clogging in high alloy steel containing

Ti and Al--II). Kiyoshi Mineura, et al. ...eveeecannces cesesesserrseenseanse
Experimental result on post combustion mechanism. (Study of
post combustion in LD converter--IV). Masanao Ohmori, et al. ...ceceeecacaes

Fundamental investigation on post combustion in LD converter.

(Improvement of heat balance in LD converter by compensation

technique--I). Kazuyuki Tomita, et al. .cceerecenns seesesseasnen cesesesevae
Post combustion in 240 T combined blowing converter.

(Improvement of heat balance in LD converter by compensation

technique--II). Nobuyuki Genma, et @l. «..eeveececesssanasasonns cetesseannn
Effects of bath temperature and deoxidizing elements on ignition

and fume formation. (Study on fume formation in oxygen steelmaking

--I). Hidetake Ishikawa, et a@al. .c.ceeeacnse S eesacsseseeccesesassescececanns
Effects of blowing conditions of oxidizing gas on ignition and

fume formation. (Study on fume formation in oxygen steelmaking—--II).

Chikara Saito, €t @l. .iuiicecereoecoeassocsassasassovsssesssascasassnas ceane
Development of slopping predlctor for BOF. (Development of closed
system for OG and refining process—--IV). Hiroshi Yamane, et al. .......0...
Development of slopping controller for BOF, (Development of closed
system for OG and refining process--V). Masaki Okajima, et al. ...veveeeens
Development of furnace-mouth skull remover. (Development of closed
system for OG and refining process--VI). Hiroshi Narita, et al. ....ceevene

Development of new type tuyere for bottom blown converter.

(Development of helical tuyere for rapid refining in converter--I).

Yasuo Kishimoto, et al. ..... cecissssecesstansnenne ceecesssasanen sreeaan oo
Metallurgical characteristics of top and bottom blown converter

with wide range of gas flow rate. (Conversion to combined blowing

system with wide range of flow rate--III). Hisashi Osanai, et al. ......0...
Development of new computer control system of BOF operation.
Masahiro Kawakami, et al. ....vceeerncnesscnanses cecana Cesseceriscacsosnsnas

51023

51024

51025

51026

51027
51028
51029
51030

51031

51032

51033

51034
51035
51036
51037

51038

51039

51040

51041

51042

51043

51044
51045
S1046

51047

51048

51049

51050



268 Casting of mini-slab by horizontal continuous caster.
(Development of horizontal continuous caster--IV).

Yoshio Okamoto, et al. .....cvve.nun ceseecanessan ceersaaaas ceesessesnean eeeess S1051
269 Trial production of stainless steel wire rod and hot extruded
pipe by horizontal continuous cast billet. Yasutaka Yao, et al. .......... . 81052

270 Thin plate produced by direct-rolling casting method from molten
steel under laminar and turbulent flow and comparison of mechanical

properties. Hiroyuki Yamamoto, et al. ...c.co.. ceeeceseresescssassssseseses 51053
271 Formation mechanism of hot direct rolling crack in continuously
cast slab. Ken Nakai, et al. tiiceenenseee sesstsersanssene ceccsnsscne eeeess S1054

272 Heat transfer coefficient in air-water mist cooling.
(The development of mist-cooling technlque for continuous casting--III).

Keiji Nakajima, et al. sievveenenccanns seresssas s ceeesscsssrsessssssessssss 51055
273 Effects of electro-magnetic-brake (EMBR) on quality of stainless steel.
Hitoshi Ohsugi, et al. ...c... e eeecsasnsse S1056

274 Effect of production process and chemical composition on property
of HIC resistant steel. (Production of low susceptibility of

steel to HIC--III). Hitoshi Kawashima, et al. ...... ceesessosesssacssessass 51057
275 Theoretical analysis of slab bulging. (Study on bulging shell in
continuously cast slabs--II). Keiji Nakajima, et al. ...ecceescccsn eessesaa S1058

276 Bulging analysis of continuously cast slabs by continuous

beam modeling. Shigefumi Kihara, et @l. teeeveeeeseenreenascnascscassooasss 51059
277 Analysis of solute redistribution in dendrites in high carbon

steel. Katsuichi Kimura, et al. ...... checanse veessccasssessassassscscsss 51060
278 Effects of g-former and y-former elements on solute distributions

in dendrites of middle carbon steel. Nobuyuki Komatsu, et al. ...v.vveev... S1061
279 Analysis of liquidus and solidus of stainless steel.

Akira Yamada, et al. .cievecncenccnonss csesessens cesssscees ceeeencennas veses 51062
280 An estimation of equilibrium distribution coefficients of solute

elements in iron alloys. Toshihiro Tanaka, €t @l. .veeeeenescoscssoacsaaasss 51063
281 Process of §-y transformation in a carbon steel.

Ken-ichi Ohsasa, et @l. tiiieeeerecececcssersacsscsnnnsnas ceeaenne seereseseses S1064
282 Effects of alloying elements on the peritectic temperature and

composition of iron-carbon alloys. Akio Kagawa, et al. ..cecestscscecneesss S1065
283 Numerical analysis of solute redistribution during solidification

with §/y transformation. Sumio Kobayashi., ........... cveescannn ceeeessnnas. S1066
284 Influence of alloying elements on the peritectic reaction temperature.

Hitohisa Yamada, €t @l. cevveeveevssossoossscccassassssassanncnnsnoascssassss 51067
285 Approximate solution of the Brody-Flemings model--Analysis of solute

redistribution during solidification. Sumio Kobayashi. ............ veeeseas 51068
286 Coupled precipitation model of secondary 1nclu51ons during
solidification. Toru Matsumiya, et al. .veceessascs veecssascs ceseseesssssess S1069

287 Consideration on the oxidizing dephosphorization of crude stainless

steel melt. Hiroaki Ohnuma, €t @l. ceiveesasssossccccccosccassesssassansass 51070
288 Influence of argon gas pressure on the phosphorus removal from

molten low stainless steel with CaCp,-CaFy flux. (Study on the

refining with high gas pressure--I). Yuji Kawauchl, et @le cevevesseseassas S1071
289 Development of chromium ore reduction process in 90 ton AOD

furnace. (Development of chromium ore reduction technique—--II).

Norinao Mochizuki, et @l. ..civeeeiecocnnncnnecsecsacanns cetessescnssssseses 51072
290 Establishment of non-tilting operatlon technology in AOD converter.

Haruki Ariyoshi, et al. cvececosocccass teeeescecssesecesscssesssresrsssssssss S1073
291 VvOD desulfurization by flux injection from top lance.

Ken-ichi Kamegawa, et al. ...... tesacssssnecsctanannens crececasssesasssesess 51074
292 Carbon behavior during decarburization of molten stainless steel

in VOD. Hajime Mori, et @l. ..ieerevecencecocssccansnscnsssscccssnnsnnanss . §1075
293 Some improvements in VAD treatment for low oxygen steel.

Kazuya Jemura, et al. ..cceceeeccccnnsns esoessessesecsscsnsreeecsessessnssssss 51076
294 Production of ultra low carbon steel by means of RH degasser

and continuous casting. Toshiyuki Hirose, et al. .......c00. tresssaceasssss 51077
295 Investigation of the reaction in RH-reactor. (Development of

highly efficient RH decarburizing method--I). Kiyokazu Ichimura, et al. ... S1078
296 Numerical analysis of mixing characteristics of molten steel in

ladle during RH operations. (3-dimensional analysis of bi-phase

flow in refining process--III). Kouzi Mori, et al. c.cceeececcnsse sesssceess S1079
297 Manufacturing of clean steel for valve spring. Matsuhide Aoki, et al. ..... S1080
298 Deoxidation and desulfurization of Si-Mn killed steel by CaO

base flux. Shigeru Inoue, et al. ...cceececcosnecasanonvsscsnsncnas eessssaes S1081
299 Influence of Ca addition on nozzle closing of Al-killed steel
in bloom CC. Jun Eguchl, et al. ceiieenrrsnenennens creessssereseseacas eesss 51082

300 Behaviour of nitrogen in molten steel between a ladle and a
tundish. (Development of low nitrogen steel production process--I).

Yoshikazu Yamanaka, et al. ....... testseecsensecoaas ceesasaee seeseseanseeesss S1083
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301 Design and operation of new ladle refining process.

(Development of ladle refining system for mini~mill--I).

Yoshiaki AOki, et A@l. ..vceereeevrsnrsnsscscsscscnsovsssssanssnnans e
302 Effect of new ladle refining process on quality.

(Development of ladle refining system for mini-mill--II).

Takeshi Shibata, et al. ....cicuininecnnnnens ceeseescacannes ceveeenncnn
303 Development of the simple temperature raising method in ladle.

Hiroyuki Aoki, et al. ...eveevencnes erevessassnens esesesessasacrnsesnnes
304 Development of the operation by hollow electrode on ladle

refining process. Ryuji Yamaguchi, et al. ..vceeecoccanns ceersessecns

-- SHAPING & FABRICATION : INSTRUMENTATION & CONTROL --

OCTOBER 4, 1985
305 Ultrasonic inspection system for all over section of square

billet. Tamotsu Nishimine, et al. ....ceuiteeeeccorseseseccssscnns
306 Development of on-line transformation sensor. Masahiko Morlta, et al
307 Development of radiation thermometer for middle temperature.

Masashi Mizuno, et al. ...i.iiiieeeonensssensnassscnnsnsecnssanss ceeaene
308 Development of flow-meter and flow-rate computing system for

high-viscosity. Takao Sugimoto, et al. ...... cesases cerssserssecences
309 The development of profilemeter for structural steel.

Yoshiaki Makino, et al. ceieceevecacnnaonssse ceereaanns sesersssssnss .o
310 Laser distance meter. Kazuo takashima, et al ..... ceseesssesarsesens
311 Identification of back up roll eccentricity. Toshiya Oi, et al. .....
312 Development of insulation monitoring system for DC machine.

Kunio Tabei, et @al. ...t iniiitineetaeannnnosacnnns testsacecsrsnnaveon
313 In-survice inspection of carbon steel heat exchanger tube.

Shigeaki Matsumoto, et al. .s.iierreieeseonsoonnrssnsssnnss ceeeeeaenenns

314 Development and utilization of bllaterally controlled robot for

conditioning pipe inner surface defects. Yasuyuki Furukawa, et al. ..
315 Flexible marking robot for seamless pipe. (Development of

marking robot--I). Kazuyuk1 Sakurada, et al. ..... cescseseserseasssns .
316 Marking system for UOE pipe. (Development of marking robot-—II)

Isamu Yasuhara, et al. ... vevnevecnccanoccns cereeeeseenn ceeeseceeenn
317 Development of torque limiting device for roll driving system of

roller leveller in plate mill. Yoshimi Tohriyama, et al. .......... .

318 An analysis of leveling properties of leveling process.

(Study on the leveling of metal plate--I).

Nobushige Matsubara, et al. ...iieririisrenncasosscsnscssscosasenss ceean
319 Study and analysis of leveling characteristics of roller

leveler. (Study on the leveling of metal plate--II).

Naoto Kitayama, et al. ..uieeeirreenrrrornonenns ceeeeae ceeeaan ceercsesann
320 Development of tension leveler for hot strip.

Tsuyoshi Nunokawa, et al. ...c.iveeverrennncans e ssecsscasctaancnenr e
321 Strip tension between rolls in tension leveler. (Effect of

tension leveler for hot strip stainless steel--III).

Toshio Watanabe, et al. ... .ciiiiiietieenerenns sesssssescsnes . veeae
322 Development of automatization equipment in a new cold strip works.

Akimune Sato, €t @l. ...t iieeiiectti ettt es o esseecsn s
323 Development of special billet lifter. Tatsuya Yoshida, et al. .......
324 Development of new type trimmer in pickling line.

Kiyoshi Shimizu, et al. c.ivtirenrreevecncanonsosonessanansses Ceei e
325 Construction of coil grinding linc for stainless steel sheet.

Masakazu Takada, et al. ....ietiinnrrenenccocanns ceeeeens cesesessscenns

326 Examination of round off treatment of a crack at the tooth root

of gear. Shigeru Sasaki, et al. ....cvctieeannnns creceseven ssevesecsas e
327 On-line finishing equipment in bar mill. Kanji Takimizu, et al. ......

328 Control of noise resulting from the transfer of plates.

Koyl Kawakami, et al. ..ccuicerennenocronnas sasesssasesunas vessseavesan .

OCTOBER 5, 1985

329 Relation between micro-structure and wear resistance of rear
stands work roll in hot strip mills. Hiroshi Fukuzawa, et al. .......
330 Work roll surface deteriolation at strip edge in stainless steel
rolling. Takashi Hashimoto, et al. ...ttt eieeneecaceansannossonsans
331 Development of testing machine and evaluation method of wear
resistance of lubricant. (Study on evaluation of lubricants

in cold sheet rolling--VII). Akira Azushima, et al. ........cc0v... .o
332 Improvement of rolling yield for large shape mill at Kashima
Steel Works, Sumitomo Metal Industries, Ltd. Shuji Noguchi, et al. ..
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350
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355

356

357

358
359
360
361

362

363
364

365

Control of flange width for H beam. (High precision rolling of

H beam--I). Ichiro Nakauchi, et al. ...... Cecesscensseer s s s s e asaacvese S1llle
Characteristics of flange deformation in universal rolling of

H-shapes. Kazunari Takahashi, et al. (.iceieericeeeacsoncss teesessecassennne S1117
Development of variable width edger roll for wide flange beam

product. Yasuto Sasaki, et al. ....... s ceesactesasnersenerrrsessesaan o ces.. S1118
New universal rolling method of channels. Kazunari Tanaka, et al. ..... ..., S1119
Development of corner piling. Mikio Kono, €t @l. .. cerenereeecsnosocnnncns S1120
Production system of steel sleepers. (The development of steel

sleepers——1I). Katsuya Iwano, €t al. ..ceeiieeesenssoensessoncosenansosnnsanns s1121
Rolling condition in elongator. Mikio Kodaka, et al. ..... cetsacereeaneran 51122
Development of the automatic plug drawing technique by oil

lubricating method. Yasuo Kimiya, et al. ....cceceeenene cecteecenane e s1123
Qutline of actual rolling in three-roll planetary mill (PSW)

(Hot rolling of billets by three-roll planetary mill (PSW)--I).

Akihiko Hakomoto, et a@l. tiviivteveeneanceaaonsocnnansas C e eeees et ssses s enann 51124
Characteristics of hot rolling in three-roll planetary mlll (PSW) .

(Hot rolling of billets by three-roll planetary mill (PSW)--II).

Akihiko Hakomoto, et al. tuveeeeseecssannenasssssoncssssns t e eessessesaseenann S$1125
Mathematical models for billet rolling. Takashi Huzimoto, et al. ....... ... S1126
Application of interstand tension control for bar top-end.

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

Yutaka Ichida, et @l. ..iiierreiteessasssnsannssasssssosnasanansnsns [ - 3 B
Process computer system of wire rod mill. Masahide Mori, et al. ........... 51128
Development of high dimensional technology for rod and bar gauge

performance. Toshihiro Oka, et al. .....ieerevereatnsasonsossannsnnss ceeeeeses S1129

The equipments for rod-rolling and satisfactory results at bar
and rod mill in Mizushima Works, Kawasaki Steel Corp.

Hidenori Kondo, €t 8l. .c.tiniinenrorennascnonnneneanns tedeaes e ... S1130
Forced-air cooling for D.P. wire rod. (Study on forced-air

cooling at Stermor for D.P. wire rod--I). Yoshiyuki Hanada, et al. ........ 51131
Uniformed cooling for wire rod. (Study on forced-air cooling at

Stermor for D.P. wire rod--I1I). Toshio Sakamoto, et al. .......... e S1132

Characteristics of direct quenched bars using water—-filled cooling

tube. (Controlled rolling and cooling bar manufactured at bar

mill in Kobe Works, Kobe Steel, Ltd.--I). Hiroharu Sawada, et al. ......... 51133
Cooling equipment and its feature in bar mill. (Temperature

control technique for controlled rolling and cooling of bar--II).

Yutaka Ichida, et a@l. .ciiieeeeeossoosssocssnccosossscnnssssncesns siseesesesens 51134
Cooling of steel wire rod by subcooled boiling water containing

oxidizing gas bubbles. (Development of direct heat treatment

system for wire rod--I). Yoshihiro Hashimoto, et al. ....ccevienncencncnns S1135
Design and operation of multi-function direct heat treatment

facility. (Development of direct heat treatment system for wire

rod--II). Kunio Ojima, et al. ...viveeereecaoncennnnns setesecassesenrrseaas S1136
Mechanical properties of wire rod directly heat treated.

(Development of direct heat treatment system for wire rod--III).

Takashi Asakura, et al. ..ccveeessnscsnccansonss et seresecessssenssennssens S1137
Outline of Hirohata hot strip mill, Nippon Steel Corp.
Motoo Nagasawa, €t @l. itieecenosecnsonsscossscsasnnsonse te s e s seeccenennnn .... S1138

Fundamental conception of modification of finishing mill.

(Modernization of Fukuyama No.2 hot stri mill, Nippon Kokan K.K.--I}.

Ken—-ichi Masuda, et al. ...iceeeeeracncens ceeoecrerseesesesscseseseannnn .... S1139
Application of work roll shift into operation. (Modernlzatlon of .
Fukuyama No.2 hot strip mill, Nippon Kokan K.K.--II).

Ken-ichi Masuda, et al. ...t eeeeeorcnvsonannns ceesececs s rerseesaasasoasnnne S1140
On line test of strip edger between finishing stands. (Study on

strip edging--IV). Nobuhiro Tazoe, €t al. .....ceiieenrenen-s ceteaaaaan cee. 51141
Edge drop improvement by strip edger between finishing stands.

(Study on strip edging--V). Yasuo Igarashi, et al. .......... Ceeeesacennnas 51142
Facilities and system. (Automatic width control in roughing

train of hot strip mill--I). Soichiro Saitoh, et al. ...ceceivececenrnnnnan 51143
Control method and its performance. {(Automatic width control in

roughing train of hot strip mill--II). Haruhiro Ibata, et al. ..... sesssee. S1144

Pre-rolling method by double hydraulic width-controllers.
(Development of a new rolling method to get high yield on edge

rolling mill--II). Katsumi Takada, et a@l. ...veeieiuienronnnnsacnnsasssnnonns S1145
Development of width control model for hot strip mill.

Kazuyuki Orita, et @l. ....iiiieeeitereeeesoncaasssssosssssssasosnnnnsos ceses. Sll46
Development of looper optimum control method for hot strip

finishing mill. Yoshitaka Hayashi, et al. ...ttt iinnnnncnoococas S$1147

Improvement of cooling water system for coiling temperature
control. (Improvement of coiling temperature control of Fukuyama
No.2 hot strip mill, Nippon Kokan K.K.--I). Hisatomo Eda, et al. .......... 51148
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367

368

369

370

371

372

373

374

375

376

Coiling temperature system of Fukuyama No.2 hot strip mill, Nippon
Kokan K.K. (Improvement of coiling temperature control of Fukuyama,
No.2 hot strip mill, Nippon Kokan K.K.--II). Nobuo Takakura, et al. ....... S1149

Fukuyama No.2 hot strip mill gage control system. (Modernization

of Fukuyama No.2 hot strip mill, Nippon Kokan K.K.--III).

Ken Kurihara, et al. ....uiitiitineeeeneaannosansssonans ceessssesessesassesss S1150
High performance cooling device for hot strip. (Development of

cooling control with curtain-wall-cooling for hot strip--I).

Shigeru Yagisawa, €t @l. . iuieeiiennenaenseoeooeosncannsonsossscens ceessssess S1151
Development of control system for run out table cooling.

(Development of cooling control with curtain-wall-cooling for

hot strip—--II). Kazuo Oshima, et al. tveieeeweeecconnsensoonanens cer e e S1152
Adaptation in No.2 hot strip rougher mill. (Adaptation of

symmetrical arc gear for reduction gear used metal bearings--II).

Takushi NaKada, @t @l tieteteeueeeeeennnsesnassoeneaasosesosassoseennansnons S1153
Transfer coefficient of cold tandem mill at low speed.
Ryoichiro Takahashi, et @l. ..ii.iiuninureeeeneeeasooennaseoeoononseonnonsnnns S1154

Design and features of keyless o0il film bearing for back-up roll.

(Development of hydro-fit type keyless oil film bearing for

rolling mill--I). Masayuki Tsubotani, et 8l. .:eeererereerneseoncencoocnnens 51155
Results of practical rolling operation at cold strip mill.

(Development of hydro-fit type keyless oil film bearing for

rolling mill--II). Takao Nishino, et @l. ...ciciiereeesanocaasononosonnsnnn S1156
Roll eccentricity analyzer. (Development of hydro f1t type

keyless oil film bearing for rolling mill--III).

Toshio Nakamura, et @l. veveeeneeneeeenennnnoeonnes Ceeerseercenens ceesee «e.. 851157
Accuracy of set-up model in 6T.C.M. of Chiba Works, Kawasaki

Steel Corp. (Construction of fully continuous cold rolling

mill for ultra-thin gauge steel strip--I).

Michio Yamashita, et al. ..... Ceeceaaaanenan et sc et ees e e st eeenenns .... 81158
Development of tension control system at tandem cold mill.
Kenzi Amagata, €t @l. ...ttt eriieenneeeoneenooeaeeosaneonanesnnesananns cess.. 51159
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377
378

379
380

381
382
383
384

385

386

387
388
389
390

391

392
393

Variations of mechanical properties in ERW forming.

Yasushi Yamamoto, et al. t..uiiiinunennnrnnnnnns Gt et teceseesaascannsonans eee. S1160
The embrittlement factors of welded joint. (Study on welded

joint of ERW pipe--IV). Toshihiro Takamura, et @l. ..eveeeeeeeeeessosaeeasnss S1161
Operation of edge milling machine for ERW. Yuji Sugimoto, et al. .......... S1162
The equipment and the operation of edge milling machine for

26" ERW mill. Yasuo Nishida, et @l. tuvieervrrerennennnnns seeeseresseassasss S1163
Soundness in weld of SUS 304 ERW tubes. (Quality of stalnless

steel ERW tubes--I). Hirohisa Ichihara, et 8l. .ueeeeeeeereerononaonennnnss Sslle4
Performance of SUS 304 ERW tubes. (Quality of stainless steel

ERW tubes--II). Hirohisa Ichihara, et a@l. ...eveeeerennoenesnnsens ceer e s1165
X-ray measurement of residual stress of SUS 304 stainless steel

welded pipe. Yoshio Arai, €t @l. .vuvieeeeeeeeeeoneonsonsonsonsonnnense +o.. S1166

Development of crystal apparatus for iron stripping. (Recovery

of acid and iron from pickling waste liquid of stainless steel--IV).

Toshio Watanabe, et al. ...uetiiteiennenneeeenossseesssesaossenannonnnns ... S1167
Fundamental study on iron stripping step. (Recovery of acid and

iron from pickling waste liquid of stainless steel--V).

Kazuhiro Uchino, et @l. ..ttt iieeenneeeerreononnnseeseeeeannns veeverses ..., S1168
Operative conditions of iron stripping liquid. (Recovery of acid

and iron from pickling waste liquid of stainless steel--VI).

Minoru Hoshino, €t @l., .tiiierienenneaennnnnnnnnnnnnnnn voseronennse cecuesennas 51169
Development of high speed descaling of hot strip coils.

Masahiko Itoh, et @l. ..veiiinnnnneeneeeenononenoennnenns e sseres et S1170
Development of new gage-meter model for Mizushima plate mill,

Kawasaki Steel Corp. Tohru Takeuchi, et al. cieeieeeinreeeennonneenonnonnas S1171
Effect of heavy reduction rolling with slow speed on thick plate

quality. VYasuhiro Yamamoto, et al. ...v.eeeeneennnns Cecceeeeees cesesssssses S1172
Decrease of the plate crown by improvement of roll curve.

Nobuhiro Kawano, et al. .c.i.vuiuvernrennnnnenanns Ceeresaness Ceceressassesssas S1173

Shape improvement of plates after longitudinal cut. (Shape
analysis in controlled cooling plate of steel plates).

Masahiro DOKi, €t @l. ttvireerunnennnsnennsonnnnnnnn Ceeeerans s aaas vee. S1174
An analysis of camber mechanism in plate rolling. (Development
of camber control system in plate rolling--I). Kazuo Ohmori, et al. ....... S1175

Development of camber-meter at heavy plate mill line.
(Development of camber control system in plate rolling--II).
Katsumi Nishizaki, et al. .....evvuen.. S h e s e e e s nsaccnseear e aesecataeneeenn 51176
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Camber control in plate rolling. (Development of camber control

system in plate rolling--III). Takanori Miyake, et al. .....cvieivenenn ... S1177
Mechanism of transversal bend of steel plate. (Shape analysis

of steel plate through controlled cooling process--I).

Toshitaka Tamano, et al. .c..iviitiereranensncssscssstonosssoes ceersseesanse 51178
Transversal bend of steel plate. (Shape ana1y51s of steel plate
through controlled cooling process--II). Hiroshi Shigefuji, et al. ........ 51179

Basic heat transfer characteristics on plasma spraying surface of
quenching roll. (Research on continuous annealing method--V).

Shoji Kawata, €t a@l. t.ieeeeeoceoeooossassssssnosnnsnsnasansass ceesssesessanene 51180
Improvement in surface and crown of cooling roll. (Research on

continuous annealing method--VI). Mineki Okura, et al. .....ciivnecercannns s1181
Development of automatic strip tension set up for continuous

annealing. Masakazu Iwaki, €t @l. cuevverneeesoasessnssssnssossssesesscnsses 51182
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Nippon Kokan K.K.--I (Scheduling of manufacturing process
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Full automatic analysis system of steel works. Shigeomi Sato, et al. ...... §1205
Determination of impurities in steel by hydride generation-atomic
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sheets on the alloying behavior. Mitsuo Yoshida, et @al. ..ceevecrcccocncens
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Anodic oxidation behavior of TFS film. Yashichi Oyagi, et al. .....cceuee.n
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Elucidation of discoloration black phenomenon on Fe side of one

side electrogalvanized steel sheet. Teruaki Izaki, et al. .....cvvvenvnns
Corrosion behavior of Zn-Mn alloy plated steel sheets.

Takayuki Urakawa, et al. ...ceieerececiesaansnes sssssessseesscsanennne crecon
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Masaru Sagiyama, et al. ......... cerseeacacanaennn cessessesescuss s s e s .o
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Effect of corrosion conditions on the corrosion of painted Zn plated
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Kazumi Nishimura, et al. ..ceveeenecennesennenns e reessressesansennnnnns .
The accelerative factors that control the growing of filiform rust.
(Inhibition of filiform rust on precoated steel sheets for

automobiles--I). Kimitaka Hayashi, et al. ........ ceseeeaane ceeteesessrenens
The influence of heating conditions on properties of aluminized

steel sheets pre-painted with Acrylic-modified silicone.

(Corrosion resistance of aluminized steel sheets for automobile

muffler). Hiromitsu Fukumoto, et al. ..ieiieeeeeneeecnsccensccsasossssscsconssscs
Paintability of 5102 composite electrolytic plated steel sheet.
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Formability of pre-nickel terne coated steel. Tadafuml Honda, et al. ......
Phosphatability in iron-phosphate treatment on cold rolled steel

sheets. Hirohiko Sakai, et al. ....cvveveennns e eeresenanan ceseeeeesnn cen
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Akira Yasuda, et al. .....ccsoessctosasenccns f e e esecesseseseseene st aeseneann

The behavior of Cr and zZn during chromate treatment by electrophoresis.
(The reaction feature of chromate treatment--II).
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Property of zinc-chloride composite electroplated steel.
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process—-VI). Ryoichi Yoshihara, et al. ......cciievveeaaan. sr e et seaanenan S1274
The high-speed electrogalvanizing using the liguid cushion
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process—--VII). Masashi Horishita, et al. ..... teesrrsessscscances veeessneses S1275
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Effects of C and Si contents on hot workability and oxidation

resistance of Mn-Al steels--V. Keiichi Seino, et al. .......... ceeeseessass 51278
Ion nitriding of high manganese-high aluminum steels--VI.

Kunikazu Takahashi, €t @l. ...ceeeeerinesrenronsssssnsssencsssncas ceerseanans 51279
Oxidation rates of iron in low oxygen potential atmosphere.

Shun-ichi Nishikida, €t @l. ...t eriereneoeacosecnnnsssacssanons cecesssnnns .... S1280
Surface scale conditions of plate. Toshiyuki Ooka, et al. .....ceeeceerenen 51281
Mechanical properties of wustite at high temperature.

Shun—-ichi Nishikida, et al. ...ttt enessroesavsonsacsesossssnssosasccnnans ..., 51282
Effect of carbon content on hot workablllty of Ni-Cu alloy.

Sumio Yamashita, et al. ....ciciienneenncconannsns Cesecesesse s e s et enaenan 51283
Analysis on the strength of the separated portlon under heat

cycles. (High-temperature strength of composite tubes--II).

Ken-ichi Tanaka, et al. ....ieeveennennnncens ceeaeens Ceecetesstssreesaenans . 51284
Corrosion behaviours of Inconel 617 coated with aluminum oxide

in impure helium. Yoshikazu Sakai, et al. ..ot evcccens Ceeeennanan cereaas 51285
Creep rupture properties of commercial heat resisting Fe-Ni-Cr

alloys subjected to hot corrosion. Hiroyuki Mizuno, et al. .........c0ene . 51286
Fireside corrosion of various boiler tubes in coal combustion

condition. Takahiro Kanero, et al. ....cceeu.n ceessecsesesnesaseseens ce.... 51287
Effect of ash composition on coal ash corrosion.

Kiyokazu Nakagawa, et al. ......cceeeerencacas cosnes creesencns cees e . 51288
Effect of several elements on coal ash corrosion rate of Ni-base

alloys. (Development of boiler tubing alloy for advanced coal

fired boiler--I). Naotsugu Yamanouchi, et al. (iecicenreeettnreerencnccnnens 51289
High temperature performance of 30Cr-50Ni-Mo-Ti-Zr alloy.

(Development of boiler tubing alloy for advanced coal fired

boiler--II). Manabu Tamura, et al. ...cceveen cesscsasennetancne ceeseaneesnn 51290
Mechanical anisotropy of a dual-phase steel sheet.

Ko-ichi Sugimoto, et al. ...ttt iieeeinncronrsnnssnnnsenns ceeeeserernnaans .. S1291
The behavior of residual austenite in carbon steel and the mechanical

properties of that steel. (Study of the steel sheet containing

retained austenite--I). Iwao Sawai, et al. ..... Chssesr s e ecensasnenns eee.. S1292
The effect of retained austenite on the ductility of steel sheets.

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

Osamu Matsumura, et Al. ...iieiieeeeeensooeascssssssssssosssanssssssssnnsnnscscs 51293
Production and quality of hot-rolled steel sheets with excellent

formability. Haruo Mitsuji, et al. ..evveenceeennncancaes Ceees ceseessesss. 51294
Investigation of the estimation of mechanical properties for

Nb-added hot rolled steel sheet. Akio Tosaka, et al. ......ccevveenvans .ee. 51295
Effect of direct hot rolling condition after continuous casting

on the mechanical properties of C-Mn-Nb steel sheets.

Yoshio HashimotO. .. ieeetinnneeeeeeoeaaasosoesassssossccassansssssnsnsensanssocs 51296
Warm deep drawing test. (Temperature dependence of mechanical

properties of steel sheets in warm conditions--I).

TetsSuro Ohwue, €t Al. ...cieiiiessosessssasanossssnssassssassscnnsss ceeessens . 81297

The effect of structures, mechanical properties and punch

conditions on hole expanding properties of high strength sheet

steel. Kazuyoshi Esaka, et a@l. ..ieeeeeneenersecsnsssosessassasosossecssnse ... 51298
Ductile fracture of steel sheet with notch. Shinji Yosh1hash1, et al. ..... 51299

Effect of laser cutting on stretch flangeability and fatigue

property of high strength hot rolled steel sheets.

Shun-ichi Hashimoto, et al. .....ccieieririitnnsenns crsesrressassesseevnnes .. S1300
Effect of chemical composition on stretch flangeability of high

strength hot rolled steel sheet pierced by laser cutting.

Hidenori Shirasawa, et al. ...iiiieinnencenencans teces s e s aseteccen e 51301
Development of hot-rolled steel sheet for the one-side enameling
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by continuous casting slab. Atsushi Itami, et al. .....cveterencncrccenens . S1302
Effect of tempering temperature on hydrogen embrittlement

susceptibility. (Rising load test method to evaluate hydrogen

embrittlement susceptibility of Cr-Mo steel--III).

Tohru NOMULa, €t @l. teeeesssoossscoacnnsnssosnscsccassssocsossnsossnsossssnnss eea.. 51303
Evaluations of the resistance to hydrogen embrittlement.

(Studies on hydrogen embrittlements of a 3Cr-1Mo-1/4V-Ti-B

pressure vessel steel--I). Tohru Ishiguro, et al. ...... c b st esansernrenenn S1304
Metallurgical factors affecting the hydrogen embrlttlement.

(Studies on hydrogen embrittlements of a 3Cr-1Mo-1/4V-Ti-B

pressure vessel steel--II). Tohru Ishiguro, et al. ....... Creeessseseecnans S$1305
Effect of Mo content on hydrogen attack sensitivity.

(Toughness of 1/2Mo steel for pressure vessel--1IV).

Hachiro Okada, et al. ..t eerecceace o avecosses ceecessessesssa st s ssessenenn 51306
Evaluation of sensitivity of hydrogen embrittlement in Cr-Mo

steels. Tadashi Iida, et al. ...iiicericreenossonsnnnnss theessseanseessss S1307
Effect of carbides and inclusions on internal hydrogen embrlttle-

ment of Cr-Mo pressure vessel steels. Tadamichi Sakai, et al. ...... veseess S1308
Effects of Al and B on hydrogen attack of Cr-Mo steel for

pressure vessels. Takahiro Kushida, et al. ........... s e is s s et s ecesenns ... 51309
Effect of atmosphere on the hydrogen embrittlement and nitriding

of bright annealed SUS304 steel. Masayuki Hino, et al. .......... ceresanaes $1310
Comments on Cr-Mo steels concerning the strength, toughness and

hydrogen attack susceptibility. Takuichi Imanaka, et al. ....veceeeconns ... S1311
The susceptibility to hydrogen attack of Cr-Mo steels.

Takuichi Imanaka. . « coeeeeecenacaeancanroncossssnsnnsons Cr e e secssecestaaceaene S1312
Acoustic emission characteristics due to hydrogen attack.

Michio MiKki, et @l. ...ttt eieescooosaonsssecccncancnssanse cessseseeenne ceeaaas s1313
The permeation of hydrogen in a steel at elevated temperatures

by an electrochemical method. Harushige Tsubakino, et al. ............ Leee.. S1314

Improvement of resistance to IGSCC of Alloy 800. (Development

of steam generator tubing material--I). Takenori Nakayama, et al. ......... S1315
Improvement of resistance to general corrosion of Alloy 800.

(Development of steam generator tubing material--II)

Takenori Nakayama, et al. ....icieieceicecensonaoonannsnns cersaoas cecasssanssnas S1316
Manufacturing techniques and quality level of steam generator

tubing to Alloy 800 for PWR. (Development of steam generator

tubing material--III). Hideki Oda, et @al. ...cccececrcvcnscsrosasesonnns ... S1317
Stress corrosion cracking of cold worked SUS 304 steel in high

temperature water. Jiro Kuniya, et al. ...ieeiereceenccocscssasssocnssnnnsss S1318
Effect of chemical composition on corrosion resistance of weld

metal of dual phase stainless. Masakatsu Ueda, et al. ...... cesssssessan ... S1319
The relation between carbon content and intergranular corrosion

resistance of duplex stainless steel. Shuji Hashizume, et al. ........... .. S1320
Influence of heat treatment on corrosion resistance of duplex

stainless steel. Tomoaki Hyodo, et al. ..... Ceeseeecereesssesssssenssssesass S1321

Pitting corrosion resistance of TIG-welds of duplex stainless
steel. Yoshiro Kuriki, €t @l. .t.eeeeeeeeeronsssocssosossvscscnssnsesssssnse 51322
Effect of surface films on depassivation pH of stainless alloys.

Toshiyasu Nishimura, et al. (.cvereeveceenoroonseens Ce et cacccecsccannnaaan S1323
Effect of H3S on depassivation pH of high alloys.
Kozo Denpo, et al. .iiiieeencenceccecaanonnns ceeeseaan teeeesssesssnsensssess 51324

Effect of volume fraction of ferrite and chemical composition.
(Stress corrosion cracking of duplex stainless steel in sour

gas environment--II). Toru Inazumi, et al. ......... teesssanesseesrsecssssas S1325
Corrosion resistance of some stainless steels in soil.

Takashi Wachi, et al. ...eeeeceesens chsesssseecceseeasssananns cessesseaanonn S1326
Characteristics of super high quality bearlng steel with longer

fatigue life. Yatsuka Takata, et al. .veeeeseseescenseccecnn tececeeanas e.es S1327
Fatigue properties of chains. Masahisa Yamada, et al. ..ceeeseccssscccaanss 51328
Effect of dynamic strain aging on low-cycle fatigue behavior in

rail steel. Kaneaki Tsuzaki, et al. ...ietrennecsoonsocsannensoncnaccncanss . S1329
Failure analysis of crane rails. (Study on durab111ty of crane

rails--I). Shin-ichi Nishida, et al. ..... Cheeeececcesassssssesacetencann s S1330

A method for the estimation of fatigue life of a drill pipe
failed by fatigue. (Study on fatigue property of a full size

drill pipe--I). Yasushi Tsukano, et al. .veeeevervrnnonnns ceessessssesssesas S1331
Effect of strain rate in fatigue loading on rupture life under
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Effect of P content on creep rupture properties of Ni-Cr
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Effect of phosphorus on the creep rupture strength of
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680 Cooling conditions after solution treatment and low temperature
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