The 110th ISIJ Meeting Programme*

SYMPOSTA

—-— IRONMAKING --
OCTOBER 4, 1985 13:00 - 17:20 Chairman: Mitsuo Saino

Theme I. Preparation of Materials for Sintering

1 Progress of research and technology on preparation for raw materials of

sintered ore in recent years. Yasuo Omori, et al. c.ceteeecrcnsccecccans eese. ALGY
2 Granulation of sinter feed and its role in sintering.

Seiki Nagano, et al. ..ceeeeveness essessseenoaaes ceesesecsaceaanss ceveessessss ALT3
3 Increase in permeability of sinter bed by improvement of quasi-particles

of raw materials. Mikio Deguchi, et al. ..ccccecen. secscsaceccanncanvas eeesa. AL77
4 Improvement of the charging method of sinter material.

Kiyonori Yamamoto, et al. ..ccciveeeennnnaronnnes sessessesasennes tesessasensee Al81

5 Feeding method for size segregation of sinter mix. Hiroshi Itaya, et al. .... A185
6 Estimation for iron sinter feeds and optimization of their combinations.

Shun Satou, et al. «.iveeveereennns ceeeeaanesennns ceevtsseerasessecacecannn .... Al89
7 Improvement of sinter production by the preparation of quasi-particles

according to the mineralogical properties of iron ores.

Yukihiro Hida, et @l. seeceeeesonscccccanccanons Ciresesssesnsacsaanens eeeeesss AL193

-~ STEELMAKING --

OCTOBER 5, 1985 9:30 - 17:00 Chairman: Takaji Kusakawa
Chairman: Yasuhiro Habu

Theme II. Rapid Solidification Processing of Iron and Steel

8 Continuous casting of nonferrous thin feedstocks. Hiroshi Tanaka. ........... Al97

9 Strip casting of iron and steel. Takaji KusSakawa. c.ssescecsssssccssccncacns . A200
10 Fundamentals rapid solidification processing.
Merton C. Flemeings, et al. .ceceeeeronn teetesecsesancssanserrensens tesaneens A204
11 Rapid solidification of levitation melted Ni-Sn alloy droplets with
high undercooling. Yuh Shiohara, et al. .. .ccicevernnncceensnns ceesseesessess A209
12 Rapid quenching, undercooling, metastable equilibria.
P. Hideo Shingu, et al. ........... e ceceassssecesssssssesesss et eree-ess A213

13 Structures of splat-cooled Fe-Cr-Ni alloys. Moriyuki Mushiake, et al. ....... A217
14 Production and properties of Fe-Si alloy wire by in-rotating-water

spinning process. Isamu Yamauchi, et al. ...... tessesssssccesnasrasesensaseane A221
15 Consideration on the rapid solidification of steels.

Akio Kasama, et al. ..c.veeen. tectsacnenns esteessecessnenssrssebtanos e cesenn A225
16 Solidification Mechanism and properties of rapidly solidified high-

silicon-steel strip. Fumio Kogiku, et al. ....cececertnreerecanansnnss veseesss A229
17 Structural changes of steels induced by rapid solidification, and their

application. Jin-ichi Inagaki, et al. ...c.iciiieiinnnnsncenns seessrecaans ... A233
18 Characteristics of rapidly solidified cast iron and high carbon steel.

Chisato Yoshida, et al. .....ccc... tesesssecssssscsacensseoes e n ceeasesens A237
19 Solidification behavior in the twin-roll casting process.

By Shin-ichi Nishioka, et al. ............ teesc s esacacnasenans cereeressan ... A241
20 Direct casting of 18-8 stainless steel plate by unequal dlameter tw1n—

roll method. Naoto Toyama, et al. ....cceeeeenen ecesestncsssescsaesnnen s ees.s. A245
21 pevelopment and solidification characteristics of horizontal thin slab

caster. Seishi Itoyama, et al. ..... esseteesesesss s e seeses ettt es e as ... A249

22 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 preprints for Symposia were published in Tetsu-to-Hagané, 71(1985), No. 10, Al69
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. ........ creaaene ceseecnens ceeeas ceeos
24 Effects of rolling oil on edge rolling mill. Katsumi Takada, et al. .........
25 Macro-analysis of spalling of work rolls at rear stand in hot strip

finishing mills. Yoshikazu Sano, et al. .c.iiceeeorsceassssnacnnsans ceescansasne
26 Examination of spalling of back-up roll in hot strip mill.
Yoshihiro Ohkomori, et al. ...... chceecsannonaan ceseecasesss ceescaccascenenanns

== 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 o0il combustion
environment. Yoshio Harada, et al. ..eeeococnsss seecaseenanns O
28 Strength properties of heat resisting alloys in hot corrosive environment
induced by molten salt. Masayuki Yoshiba, et al. ..ccieeennnneennnnsn cerseaaens
29 Creep and fatique behaviors of exhaust valve alloys in CaS04-C induced
high temperature corrosive environment. Kazufumi Morimoto, et al. ..... veeann
30 Effect of creep deformation on sulfidation behavior of Fe-Cr alloys in
HyS-H, atmosphere. Toshio Narita, et al. ..... e creeseccseseaven
31 Environmental effect of impure helium on strengthening factors of
several Ni-base superalloys for HTGR. Fujio Abe, et al. ....... esseessesssnses
32 Effect of environment on creep-fatigue behavior on Ni-base superalloys for
HTGR application. Hiroshi Hattori, et al. .......... tersesecessanesenns cesena

-~ 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 Review of research and development of superplasticity.

Matsuo Miyagawa, et al. .(...ceerececcsnncccsns Csessesesescessesrtassases e b
34 Superplasticity in powder-conscolidated nickel-base superalloy Mod.IN-100

under the various conditions of extrusion preforming.

Yasunori Torisaka, et al. ........ sheseecsessecacenonnne ceccecteacennnesanseas
35 Superplasticitly in ultrahigh carbon steel. Masaharu Tokizane. ........ vesece
36 Superplasticity in aluminium based alloys and its forming.

Hisashi Nishimura. .......icii0evence. seereseanns ceveesssrrecceaasannn csessoane
37 Superplasticity in tltanlum based alloys and its forming.

Toshiro Kimura, et al. .....ccieeeeenns st e s e ceasressesareas s easnannns ceessen

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. ....cceeveeacan cieressscecctannssans crecens
2 Effectiveness of high fineness blast furnace slag powder in preventlng

expansion due to the alkali-aggregate reaction. (Properties of blast furnace

slag powder produced by classification process--II).

Kazuyoshi Sato, et al. ..cevieceneeoenns tess s eesesas s e vsreseseesasnasseseas PR

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, .....ccvc0.n seeeses ..
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10
11
12

13

Rapid stabilization of LD-slag by steam. Shigeru Araki, et al. .... ...
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 @l. .iiiieenereereeooeecsessssssnsososnossvossssssassscccsns
Mini-plant experiment for waste heat recovery of BF slag.

Kazutoshi Iwami, €t @l. ..iuueeeerereeeesosoensesasscnsassnseascnannansanse
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 Tloﬁ in blast furnace type slags by carbon-

i

saturated iron. Nobuya §

nozaki, et @l. cveerieeossecceccccnsssscccscnaas

Experimental study on viscosity of blast furnace slag.
Tomoyuki Nakagawa, €t @l.....eeeeeeeacsacanscssssccossosssassanssssosssnas

Characteristics of pulverized coke combustion.
Ken-ichi Yakashiro, et al. ..icicecsoavenscossaccoans

e s s s e s s st e s

Kinetic analysis of the solution loss reaction of coke.

Kouji Takatani, €t @l. tueueeeeroeeesnanaassonsosasosssensoensessocansenns
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. Chisato Yamagata, et A@l. «.uveevecensncocacsoncennens

OCTOBER 5., 1985

14 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.

15
16

17

18

19
20
21
22

23

24

25
26
27

28

29
30
31

32
33

34
35
36

(Investigation on the use of a large quantity of iron ore with excessive

fusibility—--II). Nobuo Kusakabe, et al. ...ctveeeccersassssssnnssanssnnss
Effect of oxygen-converter dust content on the quasi-particle formation
of sinter mix. Kouichi Oyama, et @l. ....ciiieeeecerstcosassssssasoanansnse
Increase in permeability of sintering mixture granulated with
fine ores. Masayoshi Fukuoka, et al. ...ccierieececoccsossassscosnsosnosnns
Application of quasi-particle model to sintering operation at Chiba

Works, Kawasaki Steel Corporation. Yukio Sato, et al. ....c..c.eveeccnens

Agglomeration rate of sinter mix in drum mixer.

Shun—-ichi Mizukami, €t @l. tiuiteereseceenssssesssnossscccsacssssossscsnscs

Fundamental study on the qualities of sinter produced by pre-granulation
method of iron ore and limestone. (Development of iron ore and limestone

pre-granulation method for sintering process--I).

Takazo Kawaguchi, et @l. ...ieceeeeeeessasoaatacssosnoasssncsnnansnsonsanss
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, et al. .iceiiniiererereccrsnnnccnnns
Operation of iron-ore sintering process by the application of selective
granulation method. Tetsuzo Haga, et al. ...eciiiininrecsecsococonnnnnnns
Transportation degradation of quasi-particle from sintering raw material.
Masami Fujimoto, €t al. ..veiiiinieeeeencesonessoscssonsasassosassnassnnonns

Effect of the granulation conditions and charging method on the permeability
of sintering bed. Shunsuke Arino, et al. ...cicvececnarcnancsse

Analysis of charging distribution of sinter mix by the segregation test.
(Optimization of sinter mix distribution in the sinter bed--I).
Akira Takaki, et @l. ,..iuriunrieeieneoacaosoeansorsasoscosssssnseenasennsssnse

Improvement of coke combustion efficiency by steam injection into suction

I R A A A A A N

air of sinter. Shigeki Kawakami, et al. .....iciieieeieeinneeacsascnsnnss
Accerelation of heat transfer by H20 addition into the air in sintering
process. Kiyoshi Kojima, et @l. ...verneenreneensssonsascannnsansonsessans
Increase of yield in the sintering process under locad. (Development of

sinter yield improvement--I). Akira Takaki, et al.

P R I I I R R R N

Automatic control for sintering operation. Kazuma Nakashima, et al. .....
Development of synthetic evaluation system on sinter. (Forecast system

of sintering operation--V). Tsutomu Sato, et al.

..

e s s s e e s s s s eas e es s et s s

Development of integrated process computer system in ironmaking department.
Akira KAtO, €t @l. .uceveeeeesoseuesansoscnasnsacasssessssoncsscssasassossonsssscs

Decrease in total energy consumption at Kokura No.

— 72 —

3 Sinter Plant of Sumitomo

Metal Industries, Ltd. Kazuaki Sato, €t a@l. ...eeeeecerecsccccnsosssassssscas
Decrease of COG consumption at Sakai Sinter Plant of Nippon Steel Corporation.
Keiichi Nakamura, €t a@l. c.iieeeeeceossasasoscassnsoscsnsasssososssosscacnnsansssssss

.
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51
52
53
54
55
56
57
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59
60
61
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64
65
66
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75

Rate of stepwise reduction of sinter having various size with C0O-CO3-Nj
gas mixture. Tateo Usui, €t 8l. .iveieeeoesnsnassenssocsosssasccnconnnsos
Rate of reduction of sinter to iron with CO-CO,-Ny gas mixture.

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

Akio Shimomura, et Al. ...t ieeiiieeeososscssscsoscsasasnssesssacsscacaacsaesn

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. ....ciieeiaiieennnnnen
Reaction between pig iron and silicon carbide in the C-sic bricks.
Tatsuhito Takahashi, et @l. ..utieuiineeooesasooesnnsonesnsescsossoesnssnns
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 f-ray simultaneously. Hiroshi Nishikawa, et al. (ieiiiiinreennenssnn
Gas velocity sensor for blast furnace. Takao Miyazaki, et al. ..........
Development of a sonde at the lower shaft of blast furnace.

Shigenobu Takada, et al. ...... C e e eassseseecreanesessast et ot areescnnannr e

o e e e

Development of a burden top probe and its application in the blast furnace.

Toshiyukl YamamOtO, €t @l. teeeteeransoosoesoncocasssseanosnasoascananossss
Blowing off operation and water cooling results of Nippon Steel Nagoya
No. 3 Blast Furnace. Tamio Noda, et @l. ... eiteeeasernnossscocnacnannns
Blowing out operation and cooling of Kamaishi No. 1 Blast Furnace of
Nippon Steel Corporation. Hironao Matsuoka, et al. s.eceennreeccncnancas
Influence of the high temperature properties of sinter on blast furnace
operation. Shinji Imamura, €t Al. .eceeesoeseocoossessnassnosnsosascasanas
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/Si0Ojy, low FeO and low SiOp sinter operation and the
blast furnace operation. Toshiya Kumada, €t @l. .cueeieeeeensecnnnsonencnnnn
Improvement of the material segregation at the charging equipments of
blast furnace. Makoto Nomura, €t al. .eueseseeecnssseesacansssssssoasoses
Improvement of burden distribution at Kobe No. 3 BF with Bell-less top.
Korehito Kadoguchi, et @l. ..uuierieeeeoenosasosssnssnsecoosanasnsnanasas
Gas distribution control in low productivity operation of blast furnace.
Yoshizumi KawaguChi, @t @l. cuveeveosereocsosaasssassecsonsocsonnnsonanss
Relation between the fine coke sampled at the tuyere level and the blast
furnace operation. Shunji Takagi, et al. .ieuivreeensensoasnaann cereseens
Influence of blast conditions on coke degradation at Kashima No. 1 BF of
Sumitomo Metal Industries, Ltd. Yukihiro Ebisawa, et al. «iieieverconens
Experimental Study in the forming method of coal without binder.

Shigeru Kuwashima. ......0civeueen. C et e e s e et s s et e e eet et acecnnnbonon
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

« v e

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 @l. ... euiiieennsasosssacessesenasacssoasssssoseses
Study on coking time with the test coke oven. (Influence of the coke

oven width on coking time--II). Shozo Itagaki, et al. ............. ceeee
Estimation of carbonized product yields by petrographic analysis of
coal. Kiyoshi Yoda, et al. ....... ce e e ssets s e ss et ae e oannnn e

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. ....uiieinreneenrcnanennnns
Relation between shrinkage of coke and coal properties.

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

Masashi Nagata, et @l. t.utiiiieeineneeassosnssnnsoesesssaanansanonannsans
Influence of dry quenching on the quality of precarbon coke.

Masahiko YOKOMizZO, €t @l. ..uivenniereeeesronnnssoeassssonssssncsnesncnsons
Examination of coke quality in bthe coke oven using the hot coke sampler.
Koukl Sato, et @l. ..uuiiuniiinneieieenesnoacnesessensassssesneasnssnsancssa
Comminution of metallurgical coke. Tsuneo IS00, €t al. .eveerreennnnnnns
Analysis of the coke breeze formation by drum tests. Hidetaka Suginobe. .
Development of vibration leveller for coke oven.

Miyoshi Ushikubo, et al. ...iiiiiiieneeenanonnnnnn e e e s e
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76

77
78

79

80

Development of rotary coke bucket in coke dry quenching apparatus.

Shoji Kutsumura, €t @l. ceieeeieesuiosecasoassososcssensssonssocsscasssncsas
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. ....ceceeecececceccnconccnnsss
Compressive force on the oven wall during pushing coke cake.

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

flow distribution in the coke-dry-guench furnace.

Tshiyuki Yamamoto, €t @l. tieereesveasessccoannsncsessnsaanossnssonscnsescs
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81
82

83

84
85
86
87
88
89
90
91

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. ...uveesecoesonnneccssssosssosossoansssossos
Mathematical approach for the optimization for the sintering process
operation. (Development of the control technology for the sintering
process operation--I). Naoki Tamura, €t @l. c.ceeeececonsccccncccnsssenns
Application of mathematical model to analize the sintering process data.
(Development of the control technology for the sintering process
operation--II). Naoki Tamura, et @l. ...cieeirriesenesncsnconcccccssssssns
Combustion rate of coke at various states prepared by using fine alumina
instead of iron ore. Eiki Kasai, et al. ..c.iiireeeeeeeeecncenccsossnnsans
Change of the bed structure in the iron ore sintering.

Eikil Kasai, €t @l. ciereriieieeiotieceeaeaecseosseosossssossonssssosssenascnses
Reduction and oxidation of iron oxide at liquid and solid states in

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

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

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

Takayukl Maeda, €t 8l. t.ieeeereeconussosssessseaascccsnonossasscssassnncsss
Measurement of void of sinter by a X-ray tomographic scanner.

Mitio Sasaki, €t @l. tueeerreeesesossnecssssscesacsscsnsosanassscsessaassnonsos
Relation between reductive property and mineral structure of sintered
ores. Junsuke Haruna, et al. .....iceeiieiearsccscensoscrsossssaccansnnnss
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. .....cceveenen
Effect of pelletizing condition and ore mixture on grawing up the
strength of cold bonded pellets. Hajime Yamada, et al. ........ checaaens
Pulverized coal injection equipment and its operation at Chiba No. 5 BF
of Kawasaki Steel Corporation. Yasuhiko Sakaguchi, et al. ...civeeveeens
Investigation of inside state of the blast furnace operated with
pulverized coal injection. (Development of new flexible vertical
probe—--V). Chikashi Susuki, et @l. tictieieerocccnsaccsassensscncacacccnas
Combustion characteristic of coal-water slurry in raceway.

Hiroyuki Ishimatsu, €t @l. ..u.iiiecieeneeevsncssnasansnsssssossanssossoennons
"In situ" measurement of silicon monoxide by infrared spectroscopy.
Yosikazu Kuwano, €t @l. c.useeeeeaossvssasossssssosasssnsssassossssasscccsass
Direct measurement of oxygen partial pressure in blast furnace raceway.
Kiyoshi Shibata, et @l. t.eeeieereeeesssssssssosonosssssansassnecsancass ..
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 Sugiyvama, et @l. .t.iieeeeeesscessocsnsosacsssosssssssscncsas
Blast furnace simulation under the high production ratio.

Takashi Sugiyama, €t @l. ... eeeresseesnsssesnssncsssssssansoassssansssnnns
Development of 2-dimensional simulation program for blast furnace.
Yoshihisa OtsSuKka, €t @l. v ieeeeeeeeeeeeoancoacessonassassasssssssassses
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, €t @l. teeeeeeeeseeeseasasassssssosssscscnonssnnss teceeeeann
The inside state of the cohesive zone at lower part of the blast furnace.
Toshikatsu Ashimura, €t Al. ....veeeeeeeeoecernsoososacsossososcnsasoscnncesas
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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 al. ..ceeveeeecceeenrenccannns ceeescennesee S889
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260 Effects of bath temperature and deoxidizing elements on ignition

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

--I). Hidetake Ishikawa, et al. ...ceeee. teeccessssseesssenssecans s cee
261 Effects of blowing conditions of oxidizing gas on ignition and

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

Chikara Saito, et al. ...... Cesessansccccssccttetrsresnose s as sesasescs
262 Development of slopping predictor for BOF. (Development of closed

system for OG and refining process--1V). Hiroshi Yamane, et al. .cceoveceas
263 Development of slopping controller for BOF. (Development of closed

system for OG and refining process--V). Masaki Okajima, et al. ...oeeececnn
264 Development of furnace-mouth skull remover. (Development of closed

system for OG and refining process--VI). Hiroshi Narita, et al. ...........
265 Development of new type tuyere for bottom blown converter.
(Development of helical tuyere for rapid refining in converter—--I).

Yasuo Kishimoto, et @l. ...eeiveeneceeceasonnonssoancansnns Geeeecersensreraon
266 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. ........ .
267 Development of new computer control system of BOF operation.

Masahiro Kawakami, et al. ..cceeeeeees teesecsscssaatassans s ssesssnnsns ceeee
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268 Casting of mini-slab by horizontal continuous caster.

(Development of horizontal continuous caster--1IV).

Yoshio Okamoto, et al. ... cveenveens ceessesenen essecsacessnns cevens ceesseses S1051
269 Trial production of stainless steel wire rod and hot extruded

pipe by horizontal continuous cast billet. Yasutaka Yao, et al. ........... 51052
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. ......... P .. S1053
271 Formation mechanism of hot direct rolling crack in continuously
cast slab. Ken Nakai, et al. ...... seecesssssesens cesesasanenus ceecssaenans 51054

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

Keiji Nakajima, et @l. ce.verecroevoecscccnsannnnas seeesscassans cesessssasss S1055
273 Effects of electro-magnetic-brake (EMBR) on quality of stainless steel.

Hitoshi Ohsugi, et al. .ceieeeeannnnnenns cesesseannans teseessasannnn cesessas S1056
274 Effect of production process and chemlcal comp051t10n on property

of HIC resistant steel. (Production of low susceptibility of

steel to HIC--III). Hitoshi Kawashima, et al. ........ cessssscscancsn wsess. S1057
275 Theoretical analysis of slab bulging. (Study on bulging shell in

continuously cast slabs--II). Keiji Nakajima, et al. ...... ceseseccccsnen .. S1058
276 Bulging analysis of continuously cast slabs by continuous

beam modeling. Shigefumi Kihara, et al. ....cccivcnanns seseaareees ceseessss S1059
277 Analysis of solute redistribution in dendrites in high carbon

steel. Katsuichi Kimura, et al. ...... ctsssssssssscsacacans csesasssssessses S1060

278 Effects of g-former and y-former elements on solute distributions
in dendrites of middle carbon steel. Nobuyuki Komatsu, et al. ............. S1061
279 Analysis of liquidus and solidus of stainless steel.

Akira Yamada, et al. ...ecceennnes tessseseessssssnuns cosersoe cesesesenanans 51062
280 An estimation of equilibrium distribution coeff1c1ents of solute

elements in iron alloys. Toshihiro Tanaka, et al. ....ccevcesocss eeessaseass S1063
281 Process of §—y transformation in a carbon steel.

Ken—-ichi Ohsasa, et al. .c..eeveescencacnnnan crecsesrecsnnns sesavessees eeveess S1064
282 Effects of alloying elements on the peritectic temperature and

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

with §/y transformation. Sumio Kobayashi. ............. ceeestiansenan eseess 51066
284 Influence of alloying elements on the peritectic reaction temperature.

Hitohisa Yamada, et al. ... . ceeeeesecencanns “seessseeessececcttssenrsne eeee 51067
285 Approximate solution of the Brody-Flemings model--Analysis of solute

redistribution during solidification. Sumio Kobayashi. ......ceccaeesenn ... S1l068
286 Coupled precipitation model of secondary inclusions during

solidification. Toru Matsumiya, et al. ..cecevacans cesessseseanan cesseseeass S1069
287 Consideration on the oxidizing dephosphorization of crude stainless

steel melt. Hiroaki Ohnuma, et al. ...... tecescecesssnasessssseannn esvessse S1070

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 Kawauchi, et al. ....cccees +se. S1071
289 Development of chromium ore reduction process in 90 ton AOD

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

Norinao Mochizuki, et al. ..veceeecenncacnnnns eesecsseecessussssrsstsesane .. 51072
290 Establishment of non-tilting operation technology in AOD converter.

Haruki Ariyoshi, et @l. tecerveresscencecsnaconnons cereacsaenns crsesesccancns S1073
291 VOD desulfurization by flux injection from top lance.

Ken—-ichi Kamegawa, et al. .ceevcecccecens ceecccassnons cessescacssne ceecessess S1074
292 Carbon behavior during decarburization of molten stalnless steel

in VOD. Hajime Mori, et al. ceieeeececcoscnne cessecssenes ceessessenns eeesss S1075
293 Some improvements in VAD treatment for low oxygen steel.

Kazuya Iemura, €t al. ceceeeeecceenrvorssoncaccanss ceeesseenns cesceanncanne . 51076
294 Production of ultra low carbon steel by means of RH degasser

and continuous casting. Toshiyuki Hirose, et al. .......... sssessssnunne ... S1077

295 Investigation of the reaction in RH-reactor. (Development of

highly efficient RH decarbur1z1ng 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. ...cev.v.e. ceeseencenn .. S1079
297 Manufacturing of clean steel for valve spring. Matsuhide Aoki, et al. ..... 51080
298 Deoxidation and desulfurization of Si-Mn killed steel by CaO

base flux. Shigeru Inoue, et al. ...ceevecenn . ... 51081
299 Influence of Ca addition on nozzle closing of Al kllled steel
in bloom CC. Jun Eguchl, et al., ..oven.n cereeeonn cersssesncenens cesssseasss 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. ...... cessesesnsseens Cetececsessasesaanssessssesss 51083
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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 al. .eeeeervecevrannnns ceaseaen teesecrecnanns ceeesessassass 51084
302 Effect of new ladle refining process on quality.

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

Takeshi Shibata, et al. ....... e eatsassrreenen cesesesenaseananses ...s. S1085
303 Development of the simple temperature raising method in ladle.

Hiroyuki AocKki, et @l. tuicieerecenocasneasssassosssnacasnse teeevesecsssseacssss 51086
304 Development of the operation by hollow electrode on ladle

refining process. Ryuji Yamaguchi, et al. ...... cessescstresssasesesenns ... 51087
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305 Ultrasonic inspection system for all over section of square

billet. Tamotsu Nishimine, et al. ....uisietirieeeaaccccnnnnns Ceeeeaaaaasann 51088
306 Development of on-line transformation sensor. Masahiko Morita, et al ..... 51089
307 Development of radiation thermometer for middle temperature.

Masashi Mizuno, et al. .....cvvunns T T ceen e S1090
308 Development of flow-meter and flow-rate computing system for

high-viscosity. Takao Sugimoto, et al. .....eveeenconn e seeens weeoeesees S1091
309 The development of profilemeter for structural steel.

Yoshiaki Makino, et al. ....ciiiiiienenceanocooonnns creessasesseene ceeeseeess S1092
310 Laser distance meter. Kazuo takashima, et al. ....... seeseesann cereseeseass S1093
311 Identification of back up roll eccentricity. Toshiya Oi, et al. ........... 51094
312 Development of insulation monitoring system for DC machine.

Kunio Tabei, et @l. ..ot eriirriernrnneeeenoonnnnsononan st ceaeees eeesss S1095
313 In-survice inspection of carbon steel heat exchanger tube.

Shigeaki Matsumoto, et al. ......c.iveenveenns setes s e s e s eennn cese e ve... S1096

314 Development and utilization of bilaterally controlled robot for
conditioning pipe inner surface defects. Yasuyuki Furukawa, et al. ........ 81097
315 Flexible marking robot for seamless pipe. (Development of

marking robot--I). Kazuyuki Sakurada, et al. ......ccieitceicencnnsns ceeesen 51098
316 Marking system for UOE pipe. (Development of marking robot--ITI).

Isamu Yasuhara, et al. ...iiiiiiienneannans ceseersesssessesance ceeenns ceee e 51099
317 Development of torque limiting device for roll driving system of

roller leveller in plate mill. Yoshimi Tohriyama, et al. ..ceciucenscevene. 51100

318 An analysis of leveling properties of leveling process.

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

Nobushige Matsubara, @t @l. ...uceeeeeeessssonensessssssosonssannseassnsssses 51101
319 Study and analysis of leveling characteristics of roller

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

Naoto Kitayama, et al. ...iceernecrncnsononns cee s cereessane e eeen ceeaae 51102
320 Development of tension leveler for hot strip.
Tsuyoshi Nunokawa, et al. ...cve-reiieceanananns Ceeseeescarassennas ceseesess S1103

321 Strip tension between rolls in tension leveler. (Effect of
tension leveler for hot strip stainless steel--III).

Toshio Watanabe, et al. ..v.ieiriieineeneeeeeoennsoasonsosconns veeseanne ceeean 51104
322 Development of automatization equipment in a new cold strip works.

AKimune Sato, €t @l. i iieieeersoniseersasoscacsossssosonsosassascsossnsonsonn 51105
323 Development of special billet lifter., Tatsuya Yoshida, et al. .......0c.... 51106
324 Development of new type trimmer in pickling line.

Kiyoshi Shimizu, et al. ...t iirernisnerencecescoasnsonsonsns heeeeseetr s 51107
325 Construction of coil grinding linc for stainless steel sheet.

Masakazu Takada, et @l. .ciiuiirereerennsssnooannosssosssnonscns Ceesaaseaasrans 51108
326 Examination of round off treatment of a crack at the tooth root

of gear. Shigeru Sasaki, et al. .....ciiveeentaeocssnsosocsssonannss tesesses 51109
327 On-line finishing equipment in bar mill. Kanji Takimizu, et al ........... 51110
328 Control of noise resulting from the transfer of plates.

Koyl Kawakami, et al. .euieeereeieennnsanansoasssnnscooncsons tet e e e e s e S1111

OCTOBER 5, 1985
329 Relation between micro-structure and wear resistance of rear

stands work roll in hot strip mills. Hiroshi Fukuzawa, et al. ......... eee. S1112
330 Work roll surface deteriolation at strip edge in stainless steel
rolling. Takashi Hashimoto, et al. ...t iiinreneereeecetansscannans cereaaan 51113

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. ....cceerececenroocnens S1114
332 Improvement of rolling vield for large shape mill at Kashima
Steel Works, Sumitomo Metal Industries, Ltd. Shuji Noguchi, et al. ........ 51115
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360
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Control of flange width for H beam. (High precision rolling of

H beam--1I). Ichiro Nakauchi, et al. ......vvevevcns ceceerensssseseane ceeaes Ssllle
Characteristics of flange deformation in universal rolling of

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

product. Yasuto Sasaki, et al. ........ cesssressecctses s anans cesseensane ... 51118
New universal rolling method of channels. Kazunari Tanaka, et al. ......... S1119
Development of corner piling. Mikio Kono, et al. ....cvvcevnenens ceessesaan S1120
Production system of steel sleepers. (The development of steel

sleepers—-I). Katsuya Iwano, et al. ......cuccecncrrensnns cseessenssennssen 51121
Rolling condition in elongator. Mikio Kodaka, et al cecsasanees cressnannn . S1122
Development of the automatic plug drawing technique by oil

lubricating method. Yasuo Kimiya, et al. ...oieeveeesencscncnnns N s1123

Outline of actual rolling in three-roll planetary mill (PSW)

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

Akihiko Hakomoto, et 8l. ..iieeieeeeenencaosarsansacscssossnseansons vesesssnnes S1124
Characteristics of hot rolling in three-roll planetary mill (PSW).

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

Akihiko Hakomoto, et al. ...ceieeccnnannsosns ceceesessersescenene s csseensnes S1125
Mathematical models for billet rolling. Takashi Huzimoto, et al. .......... 51126
Application of interstand tension control for bar top-end.

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

Yutaka Ichida, €t @l. +eeeerercetenosasenaccosnsonss cesreacssesene e ceecesses S1127
Process computer system of wire rod mill. Masahide Mori, et al. .....ccv... s1128
Development of high dimensional technology for rod and bar gauge

performance. Toshihiro Oka, et al. ....icveeeecnenes cesesseseseseenn seesaes S§1129

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

Hidenori Kondo, €t a@l. ..eevecrevcceaccsensocacssannnsns cseerssseasenve 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--1I). Toshio Sakamoto, et al. ..ceevecerecereens . 81132

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. ......... S1133
Cooling equipment and its feature in bar mill. (Temperature

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

Yutaka Ichida, et al. tieeereeneenccancnscsnnns ceesaeenssenen cessenee ceasans 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. ..... ceersecsaseensean 51135

Design and operation of multi-function direct heat treatment

facility. (Development of direct heat treatment system for wire

rod--II). Kunio Ojima, et al. ...c.ccceiiirvencccnennnn ceseitssrrasenstesens s 51136
Mechanical properties of wire rod directly heat treated.

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

Takashi Asakura, €t @l. ...ieeeescosccacsescsscacscsnssnsnns checsccessacanens 51137
Outline of Hirohata hot strip mill, Nippon Steel Corp.
Motoo Nagasawa, €t al. ....eeciecccnnracnnscncnsns ceccccssannnn seee e ceeeane 51138

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. ..cieeeeiencccanas cesasenssees ceeraeaeens sesesnannen 51139
Application of work roll shift into operatlon (Modernization of

Fukuyama No.2 hot strip mill, Nippon Kokan K.K.--II}.

Ken-ichi Masuda, et al. ....covvuveccnans Cecsssesteeensrsrestseens ceeee e §1140
On line test of strip edger between finishing stands. (Study on

strip edging--1IV). Nobuhiro Tazoe, €t al. ...... cesesessennae veseasennan ... 51141
Edge drop improvement by strip edger between finishing stands.

(Study on strip edging--V). Yasuo Igarashi, et al. ......cceveneonnanes eeees S1l42
Facilities and system. (Automatic width control in roughing

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

roughing train of hot strip mill--II). Haruhiro Ibata, et al. ............. 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 al. ....ccciveriennecnnnannns ceesssss 81145
Development of width control model for hot strip mill.

Kazuyuki Orita, et al. ........ieeiteennnn ceee e aenn sess et srsaeacensoenn s S1146
Development of looper optimum control method for hot strip

finishing mill., Yoshitaka Hayashi, et al. ....cciveereennnecacnncnnnn ... S1147
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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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. ....... 51149
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. .uv.iveeinnenneneennennnnnn e esesecortececrsasascesssenree S1150
High performance cooling device for hot strip. (Development of

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

Shigeru Yagisawa, et @l. .. iuiiiiiiiiuneeeeeseeanooeronneeansssaanssasnnnnnns 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. .veeeveenneneocns ceosses ceesssseseesss S1152
Adaptation in No.2 hot strip rougher mill. (Adaptatlon of

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

Takushi Nakada, €t @l. tiiceeirenneeennneaeeeenosoenenseanasnannenns eeseesss S1153
Transfer coefficient of cold tandem mill at low speed.
Ryoichiro Takahashi, @t @l. tvueviitieeeeeenenseeeeeaseneneneonsansnneenennees 51154

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

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

rolling mill--I). Masayuki Tsubotani, €t @l. tuuieeeeeeeeerrnnneennnnns P 51155
Results of practical rolling operation at cold strip mlll

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

rolling mill--II). Takao NiShino, €t @l. cuveveereereeeneneoenonesnnsnnsens 51156
Roll eccentricity analyzer. (Development of hydro-flt type

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

Toshio Nakamura, et @l. .t.iveiieceeeeeeecnoeennnnnennnnnns cecieterrrtssevesnans S1157
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 @l. ceviienennnnnnenneecenanns cevereersesenssenrarens S1158
Development of tension control system at tandem cold mlll

Kenzi Amagata, et al. ...... Ceeesesssasessceressasssassassaan cessassssssssess S1159
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Variations of mechanical properties in ERW forming.

Yasushi Yamamoto, et @l. t.i.iiiiuiuununnnnnenensseeneesonneneeanas cssssesssass S1160
The embrittlement factors of welded joint. (Study on welded
joint of ERW pipe--IV). Toshihiro Takamura, €t Al. «eeeeeosooeesss eeessssa. Sll61

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 a@l. vueeeeerrrreencennnees ceerrossesrressss S1163
Soundness in weld of SUS 304 ERW tubes. (Quality of stalnless

steel ERW tubes--I). Hirohisa Ichihara, €t @l. seeeeeeeensesoeeoannnns ee... S1ll64
Performance of SUS 304 ERW tubes. (Quality of stainless steel

ERW tubes--II). Hirohisa Ichihara, et al. ....vvveeen. cecsssaseacans sessees S1165
X-ray measurement of residual stress of SUS 304 stainless steel

welded pipe. Yoshio Arai, et al. c.uiveeeeeenonnsnne ce et aeann ceeessaans 51166
Development of crystal apparatus for iron str1pp1ng (Recovery

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

TOShio Wata@nabe, @t @l. tuuettiinnnneeeeeeeenennnneooeeenennenonasosessoannes S1167
Fundamental study on iron stripping step. (Recovery of acid and

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

Kazuhiro Uchino, et al. ...civiiinnnnn.. et et es ettt seese.s Sll68
Operative conditions of iron stripping liquid. (Recovery of acid

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

Minoru Hoshino, et al. ...uueeeriniinnnneeeenseennanns Seteecesessetneeesnann S1169
Development of high speed descaling of hot strip coils.

Masahiko Ttoh, @t @l. ..iiniiiiinrnnunnnneneneseesaneoeannnnnnas Ceeessesennen 51170
Development of new gage-meter model for Mizushima plate mill,

Kawasaki Steel Corp. Tohru TakeUChi, €t @l. vucueonrenseeenseseeeeennnennns S1171
Effect of heavy reduction rolling with slow speed on thick plate

quality. Yasuhiro Yamamoto, et al. ...eeeeoeoeeeens. cee e creserenens eees S1172
Decrease of the plate crown by improvement of roll curve.

Nobuhiro Kawano, et al. ...uveireeeneennnsenss C et e tcaet ettt ittt eenenn S1173
Shape 1mprovement of plates after longitudinal cut. (Shape

analysis in controlled cooling plate of steel plates).

Masahiro Doki, et al. ...vieerrnnnnnennonnnnnnn . .. 81174
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. .iuiuiiuinieeenennnnnenoneeenssnnnnns teeesssenssana S1176
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Camber control in plate rolling. (Development of camber control

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

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

Toshitaka Tamano, €t @l. teeeeeeeecenneenonnosscosossossssscessnannnss seseee. S1178
Transversal bend of steel plate. (Shape analysis of stee; plate
through controlled cooling process--II). Hiroshi Shigefuji, et al. ........ S1179

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

Shoji Kawata, €t al. ...cuieteereeenncnannnsonsnans Certesesesrerseaseancaannns 51180
Improvement in surface and crown of cooling roll. (Research on

continuous annealing method--VI). Mineki Okura, et al. ..ccoeceeecsnase eeeass 51181
Development of automatic strip tension set up for continuous

annealing. Masakazu Iwaki, et @al. ....ceiveecencannonnns cesesessssesesssaens 51182
The causes of heat buckling in continuous annealing processing

lines. Tetsu Matoba, et al. ...c..ceee.. teecesesessscesansanssrrens ceesssss 51183

Basic study on the mechanism of non-oxidation heating. (Non-

oxidation heating of steel strip by direct fire—--I).

Masahiro Abe, €t @l. .t vieriesensesosansnnsonsensnsensosanasssns sesereeeeeas 51184
Cooling system of unlflow—anneallng system. Atsushi Sato, et al. ......... . S1185
New process control system for plate mill using micro computer.

(Technical development in plate mill control system at Kashima

Works, Sumitomo Metal Industries, Ltd.--I). Kazuharu Hanazaki, et al. ..... S1186
Process control computer system of Fukuyama No.2 hot strip mill,

Nippon Kokan K.K. (Development of HDR system—-III)

Masaharu Yamamoto, et al. ..eeeiierecennnesreoocscaanss cee e cresecessneven 51187
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method. Munetsugu Matsuo, et al. ...ceiaevvecccosscns cessecsnnacsectsocas .. S1351
569 Effect of cold rolling direction on the formatlon of the goss

texture in secondary recrystallization of grain oriented silicon

steel. Yukio Inokuti, et al. ....eeeecesecocaasnssacononss cececasuns cesaens 51352
570 Coincidence boundaries of 3 % Si steel which have 5 value from
31 to 51. Ryo Shimizu, et al. ....cieecrevecececnanns ceeessens ceeenenn vees 51353

571 Effect of cold rolled reduction per pass and roll dlameter on
mechanical properties of cold rolled sheet--V. Shiroh Sanagi, et al. ...... S1354
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Naomitsu Mizui, @t @l. tiiiieseeensceocansesssssssnnonscosnnosonsssssas ceeses S1358
576 Kinetics of carbide precipitation at both grain boundarles and inside

grains. (Behaviour of cementite precipitation during over-aging

treatment of continuous annealing of low-carbon steel sheets--VI).

Kazuo Koyama, et al. ........ cesssssssesesananeas Caesassecnsecns ceesesnseaes S1359
577 Effect of cooling rate on aglng property of continuous annealed
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Effect of slab reheating temperature on mechanical properties of
continuously annealed steel sheets. Takafusa Iwai, et al. .vveeeeeceoenannse
Properties of cold rolled high strength steel sheet with bake
hardenability and excellent deep drawability. (Technical

development in continuous annealing line at Mizushima Works,

Kawasaki Steel Corp.--IV). Toshitake Hanazawa, et al. .......... ceeseassann
Development of 100 kgf/mm2 grade cold-rolled high-strength sheet

steel with superior ductility. Kazuo Koyama, €t al. ..ccecsensonse ceseanas
Formation of graphite in 0.5 % carbon cold rolled sheet steels.

Atsukl OKamOtO. sseeecescsosecnoascanasassnsas cesecsesrraennn ceeseccscanans
Effect of annealing temperature on the anisotropy of invar.

Hidehiko Sumitomo, et al. ....ceann ceeeasenenaene cetecesssrsssrsetasaanann
Development of anti-sticking agent., Tomoya Izushi, et al. ...... ceersonnns

Effect of chemical composition and austenitizing temperature on

mechanical properties of 21/4Cr-1Mo steel. Shin-ichi Kushida, et al. ....
Development of heavy-wall 3Cr-1Mo forgings with improved strength

and toughness. Hidefumi Tani, et al. ...vveees teseesesrccsanecsscsasennnns
Influence of alloying elements on elevated temperature properties

of the 3Cr-1Mo steel. (Development of the 3Cr-1Mo steel for

multilayer pressure vessel--II). KatsukuniHashimoto, et al. ............. .
High temperature properties of low C-3Cr-1Mo-V-Nb steels.
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Effects of Ti and water density on mechanical properties of
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Characteristics of heavy thick steel plates with 50 kgf/mm2

tensile strength for arctic offshore structure by accelerated

cooling. (The development of heavy thick steel plates for
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Grain refining by higher temperature softening. (Application

of grain refining process to stabilized types of stainless

steels for elevated temperature use--I). Hiroshi Teranishi, et al.
Grain refining by higher temperature hot working. (Application

of grain refining process to stabilized types of stainless

steels for elevated temperature use--II). Hiroshi Teranishi, et al.
Orientation distribution of rough rolled SUS430 stainless

steel containing alluminium--X. Kuniteru Ohta, et al. .............
Effect of Ni and Mo on the mechanical and corrosion properties

of 25 Cr ferritic stainless steel. Yasushi Haruna, et al. .........
Mechanical properties of duplex stainless steel weldments.

Yutaka Naganawa. e R R R
Intergranular embrittlement of 13Cr-4Ni cast stainless steel.

Yutaka Ishiwata; et al. ........... Gt et seeceesansesssetee e ane
14MeV neutron irradiation damage in ferritic stainless steels.
Kentaro Asakura, et @l. ..c.eeeeeeeesssosssascsseanssesssescanasansos
Mechanical properties of stainless steel castings at cryogenic
temperatures. Toshio Ogata, et al. ........ ... cesneeseerennasseease
Effect of chemical composition on low temperature toughness

of duplex stainless steel. Tomohiro Tsuchiyama, et al. ............
Effect of various factors on the toughness at cryogenic

temperature of austenitic steels. Nobuo Yamagami, et al. ..........
Crack propagation of austenitic stainless steels at cryogenic
temperatures. Masao Shimada. ....... ceeeaan tecsesrseseccssseasoanen
Grain refining of austenitic stainless steels with nitrogen.

Setsuo Takaki, et @l. ...ttt ncecoessseasassnassorsnscscssscansese
Mechanical properties and the hardening mechanism of the
control-rolled type SUS304 Np stainless steel. Yoshinobu Honkura, et
Influence of chemical compositions and heat treatment conditions

on mechanical properties of heavy section SUS321 forgings.

Yoshihiro Kataoka, @t a@l. ceeeeeeseosssscssssrseasconscsssosccansonasns
Effect of y phase morphology on the deformation characteristics

of duplex stainless steel. Seiji Kunimitsu, et al. ..........cc00.n
Effect of 475 °C embrittlement on fracture toughness of

duplex stainless steel. Hideya Anzai, et al. .....c.covimvenrennnn..
Stainless-clad steel produced by on-line accelerated cooling

(OLAC). Kazuaki Matsumoto, et al. ....ciicecercenrenaatceancancsssns
Effect of a short time solution heat treatment on the properties

of SUS304 welded pipe. Shoji Inoue, et al. ...c.ceernrnnnrcnanenns
Characteristic behavior of precipitation hardening martensitic
stainless steel under solution treatment. Yuji Ikegami, et al. ....
Dissolution of o phase in y/a/y diffusion couples of Fe-Cr-Ni
ternary system. Masanori Kajihara, et al. .......citiencenccennnee.
Fretting fatigue test of high strength steel for chain

cables in sea water. Kozo Nakazawa, et al. ..c.veeececreccccncansns
Corrosion fatigue damage in lower content of salt aqueous

solution for SMS50B steel. Chitoshi Masuda, et al. ..ccecccrececanee
Influence of offshore environment on corrosion fatigue crack

growth behavior in 50 kgf/mm2 class high tensile steels welds
joints. (Comparison of HT50-controlled rolled and HTS50-normalized).
Kaname MOori, €t Al. ..icieeeennnconesseesasassssnnsosseacsaasscsansssasns
Fatigue strength of 80 kgf/mm2 grade high yield strength steel

with notch in sea water by cathodic protection. Masae Sumita, et al
Estimation of corrosion fatigue crack propagation rate by

corrosion kinetics. Hiroyuki Masuda, et al. ...ccececnneeecaianes
An analysis of passive film damage process during corrosion

fatigue. (Step response function measurement). Masashi Ono, et al.
Effect of test frequency on corrosion fatigue properties in

salt aqueous solution for SUS403 steel. Chitoshi Masuda, et al. ...
Influence of ceramic coating on corrosion fatigue in 316L

stainless steel. Keiji Kamei, et al. ....... seccecessesaseessaannecs
Fatigue fracture surface analysis of austenitic-ferritic

stainless steel in sea water. Norio Maruyama, et al. ..............
Corrosion resistance of Cr containing steel in simulated

corrosion test for automotive muffler. (Development of

corrosion resistance steel for automotive muffler--II).

Toshiro Adachi, et al. .....cieeennnn. b seeeeeeessttaeeracaseonrons
Property of Cr-steel in corrosion test simulating wet corrosion

of automobile muffler combined with high temperature heating
process. (Development of corrosion resistance steel for

automotive muffler--III). Shyohei Fujita, et al. ....c.oveviieaacen.
Corrosion behavior of several steels in various locations of

a coal liquefaction pilot plant. (Study of corrosion behavior
of various steels in a coal liquefaction pilot plant--I).
Hisao Fujikawa, et al. .tveeereenacnconsonns e esaea e cecinsacsoen
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Corrosion resistance of type 310 stainless steel for coal
liquefaction plants. (Study of corrosion behavior of

various steels in a coal liquefaction pilot plant--I).

Hisao Fujikawa, et al. .tivereencceccnnanns ce e e s e s e
Sulfide stress cracking behavior of tin and 21nc plated steel
under sour environment--II. Shunji Sakamoto, et al. ....eevessne
Sulfide stress cracking of low alloy oil country tubular

goods by full scale test. Teruo Kaneko, et al. .ieeiveeeeeeeennn
Influence of microstructural features on SSC characteristics

of linepipe steel. Nobuchika Nomura, et al. ....oeeesvnnncneonnn
Effect of initial K-value on sulfide stress cracking
characteristic value Kigce- (Establishment of evaluation
method of sulfide stress cracking resistance--I). Hitoshi Asahi,
Effect of environmental factors on hydrogen permeation rate
through steel. Kozo Denpo, et al. ....i.iierieneeecronnsenosnccanaans
Allowable center segregation level of CC slab for preventing
hydrogen induced cracking of line pipe steel. Tetsuo Takeda, et
Influence of 0il and gas well environmental factors on

grooving corrosion of ERW-OCTG. Akihiro Miyasaka, et al. .......
Measurement of the steel thickness of corroded pipe pile by
electromagnetic ultrasonic method. Y¥3ichi Fujikake, et al. .....
Localized corrosion and countermeasure of skid pipe in heating
furnace. (Corrosion controlof industrial pipe line--VI).

Shigeru Mizoguchi, et al. ......ccvcua.n he e eeaanes e e
Special reference to an H46(12Cr) steel. (A predictive rule

for long-term creep curves and rupture lives—--II).

Kouichi Maruyama, et al. «eeeieveecnnccnnonans ceteca s sas e

Intergranular creep fracture caused by cav1ty formation at
grain boundary and cracking at sigma/austenite interface of
types 304 and 316 stainless steels. Hideo Tanaka, et al. ....:...
Evaluation of creep damage by using ultrasonic testing technique.
Masashi Nakashiro, et al. ..cceeuen. C e e ce e ee e Ceteceaaan
Relation between hot-hardness and creep rupture strength of
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et al. ...
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austenite system heat-resisting steels. Yasuhisa Yamamoto, et al. .

Accuracy of fit and extrapolation to creep-rupture data by
Minimum Commitment Method. Hideo Nagai, et al. ....veeeecencnn e
Mechanical properties of 12 Cr heat resistant steel castings

for advanced steam turbines. Masayuki Yamada, et al. ....ccccriininnnnnnann

Microstructural observation of failed main steam supercritical
boiler tube. Akira Ohtomo, et al. .....iitirrveneenacscnsnnsonsos
Effect of P content on creep rupture properties of Ni-Cr
austenitic steels. Takanori Nakazawa, et al. ......... ceasseenne
Effect of phosphorus on the creep rupture strength of
18%Cr-14%Ni-Mo-Ti-Nb austenitic stainless steel. Hideto Kimura,
Notch effect on creep rupture strength and low cycle fatigue

life of an iron-base alloy. (Investigation of the high
temperature strength of 15Cr-26Ni-1.25Mo iron base alloy--VI).
Katsumi Iijima, et @l. tuiueereeeeensssnesnsnceaassosnsassossannas
Effect of nitrogen on sag~resistance of piano wire.

Hiroshi Sasaki, et al. ..ecieennn... et e eac e s ee s e es e
Plastic working during a+y transformation of spring steel.

Yukio TtO, €t @l. tiveeeeeeeenosoeesesosasensanoassasncasasnsnnnsnss
Influence of induction tempering on ductility and toughness

of Si-Cr steel. (Strengthening and toughening of steels by
induction heat-treatment--III). Kazuhiro Kawasaki, et al. ......

Effect of inclusion on micro deep drilling. Tetsuo Shiraga, et al.

Effect of MnS ductility on machinability. (Improvement of
machinability of continuously cast low carbon free cutting
steel--IV). Masato Yanase, et al. ...ttt innsncennnns
Distribution of MnS and Pb particles in leaded free-machining
steel. (Development of producing process for leaded
free-machining steel). Koichi Isobe, et al. ....ccevieieescnnnnn
Workability of dual phase steel rod. (Development of dual

phase wire rods and bars--II). Toshiaki Yutori, et al. .........
Applications of dual phase steel rods for high strength PC

wire and cold heading wire. (Development of dual phase wire

rods and bars--III). Toshiaki Yutori, et al. ....iiieeveececcnnn
Warm deformation resistance and strength after warm working of
middle carbon steel. (Study on the warm work metallurgy of

steel bars--II). Tatsuro Ochi, et al. ........ B,
Effect of controlled rolling and Si, Nb additions on ductility
and toughness of eutectoid steel. (Improvement in ductility and
toughness of high carbon steel--III). Tsunemi Wada, et al. .....
Production of directly normalized steel by controlled rolling.
Toshihiko Takahashi, et al. ..... C ettt e et e se ettt
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and the drawability of Ti containing low-carbon steel wire
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Internal specimen heating during fatigue tests at liquid helium

temperature. Toshio Ogata, et al. (..t uerreereosieenncsccncncnctsoencscns .. S1462
Cooling conditions after solution treatment and low temperature

toughness of a 32 % Mn steel bearing high content of nitrogen.

(Mechanical properties of high strength high Mn no-magnetic

steels for very low temperature uses--V). KoJji Shibata, et al. ............ 51463
Magnetic properties of austenitic stainless steels and high

manganese steels at cryogenic temperatures. Terufumi Sasaki, et al. ....... 51464
Embrittling behavior in high manganese martensitic steels.

Yasushi Kato, et al. ...ttt ineeeensensecaassnsanas ettt es e setsesanaaasons S1465
Abrasive wear resistance of age-hardened 18Mn-5Cr steels.

Hiroyuki Tokushige, €t @l. .cueeieeeeeenenrnsoasensresesnssnsosnsacasasacsnses 51466
Effect of alloying elements and manufacturing conditions on

properties of 18 % Mn non-magnetic steel. Tadashi Ono, et al. ........c.... 51467

Strength increment by warm working on high-manganese non-magnetic

steel. (Studies of high-strength non-magnetic steel--I).

Fukukazu Nakasato, et al. ...cieieereneccnncsnnessanacens Ceesearees s ae e 51468
Effects of S and Ca on the cryogenic mechanical properties

of 25Mn-15Cr steel. (Development of a high-strength high

manganese stainless steel for cryogenic use--II).

Ken-ichiro Suemune, €t 8l. ....vieeeriosecnecacosssasassasossasconnnssos ereee. S1469
Effect of Si and Al contents on properties of Fe-13Cr-Si-Al
alloy. Hiroaki Nakazato, et al. ......iievveenacascnss C ettt s e s s e e e s 51470

Effect of nitrogen on high temperature creep strength of

25Cr—-28Ni steels containing 0.03 and 0.07 wt% carbon.

Masatsugu Kaise, et al. ...ttt eeeeenenonsenonasassosonsssosssasonsansanosss 51471
Effect of micro alloy content on hot workability of 25Ni-20Cr

stainless steel. (Study of high strength austenite heat

resistant steel--VI). Hiroyuki Mimura, et al. ...-cceeeoesonsrroccnstcacccnss S$1472
Effect of chemical compositions on mechanical properties for
24/24Nb spun-cast material after using. Toshikazu Shibasaki, et al. ....... 51473

Effect of C on mechanical properties of 23Cr-34Ni iron based
alloy. (Investigation of incoloy 800 based alloy--VI).

Hiroyuki DOi, €t @l. ..ttt nneeuerooenoocaaaeecasssstecsonssnsnnsosscsassnsss .. S1474
Effect of boron addition on the creep rupture properties of

hastelloy-XR in impure helium environment. Tatsuhiko Tanabe, et al. ....... S1475
Quantitative analysis of vy' size distribution in a directionally

solidified nickel-base superalloy. Takeshi Suemitsu, et al. ..........cc... S1476

Relationship between creep strength and y' size in a

directionally solidified nickel-base superalloy.

Takeshi SuemitsSu, €t Al. tiiiieeieenonnecensesraaacsorsasesoscsansssscsssnnssss 51477
Effect of hot-isostatic-pressing on elevated temperature

properties of a nickel-base superalloy for high efficiency

gas turbine blades. Toshinori Yokomaku, et al. ....ccieieireiitnicecnnnns .. S1478
Prediction of the phase stability for Fe-based austenitic alloys.

(d-electrons alloy design and its applications--V).

Hisakazu EzaKi, et @l., .ieterieneeenesoenessnosscossannssnccs cieesresasaes ... 51479
Determination of alloy system and partioning ratio of the

elements to y and y' phases in single crystal alloys.

(Alloy design of nickel base single crystal superalloys--I).

Natsuo Yukawa, €t @l. ...ueieeesenosnannasssecensscossssssscsnssansssnscccssasnacss 51480
Solidification and precipitation behaviors of single crystal

alloys. (Alloy design of nickel base single crystal

superalloys—--II). Natsuo Yukawa, et al. ...ci.icrriererianenectaorancncnes S1481
Phase stability and strength properties of single crystal

alloys. (Alloy design of nickel base single crystal

superalloys—--III). Natsuo Yukawa, et al. .....ccveieeieiicareoconnn ceseaes 51482
Hot corrosion resistance of nickel-base single crystal
superalloys. Masahiro Kawakami, et al. ...ccicieinrterreenecescaconannnnnans 51483

Analysis of solidification behavior of inconel 718 and waspaloy.
(Analysis of solidification behavior of high alloys by the

doping method and its application--III). Yoshinori Murata, et al. ......... S1484
Analysis of an appearance of freckle in ESR ingot of inconel

718 and waspaloy. (Analysis of solidification behavior of

high alloys by the doping method and its application--IV).

Yoshinori Murata, et al. ....iieeeiieneenerannnns Cees e enessaceesesananee e 51485
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723

724

725

726

727

728

729

Effect of' B on high temperature creep property of Ni-20Cr and
Ni-20Cr-20W alloys. (Effect of microalloying elements on

high temperature creep properties of Ni-Cr-W alloys--I).

Masao Takeyama, et al. ..... t et ee e ceans oo nasans ceeere et e .o
Effect of Zr on high temperature creep property of Ni-20Cr and
Ni-20Cr-20W alloys. (Effect of microalloying elements on high
temperature creep properties of Ni-Cr-W alloys--II).

Masao Takeyama, €t @l. ... viueiiiinnnrnneoessossassossssonnansannans
Effect of grain boundary precipitates on high temperature

creep property of Ni-20Cr-3Nb-W system alloys. Kaoru Kawasaki, et al.

Effect of minor variation of C-, B-, Zr-, and Hf-contents on
mechanical performance of nickel-base superalloys.

Yutaka Koizumi, et al. ......ccv... S et et e et e ettt
Effects of tempering and austenite formation on high temperature
ductility in low carbon martensite. Masanori Minagawa, et al. .....
Deformation structures in a work-hardened austenite and ferrite
transformation. Hideyuki Ohtsuka, et al. ........ ceeecs s s eccasannn
v/a transformation model of low carbon steels.

Masayoshi Suehiro, et al. ittt ineneeeeeeeeeceeaceannnnanens
Microstructure control in austenite formation process.

Yoshiyuki Saito, et al. .......... At et assssenscaansasenssasecosessan
Examinations on transition condition of flow behavior in

dynamic recrystallization of microalloying steels.

Masanori Ueki, et al. ..viveereennnennnn c et s e s ecsseersescessnasennsns
Precipitation behaviors of Nb and V carbonitrides in hot

rolling process and the effects on final products.

Kazutoshi Kunishige, @t @l. tiuiiieiritineenneeensnensoesncsannannnnnns
Role of the annealing twin in the deformation and recrystallization
of austenite in a control-rolled steel. Hirosuke Inagaki. .........
Effect of hot deformation conditions on recrystallization

behavior of austenitic stainless steels. Terufumi Sasaki, et al. ..
Effect of Cr and Ni on the static recrystallization of

austenitic stainless steels. Tetsuo Sakiyvama, et al. ...uveeveoeannn
Development of a laboratory rolling mill for continuous hot

rolling. (Study on thermomechanical control process of

continuous hot rolling--I). Yoshikazu Matsumura, et al. ...oo.eoees..
A method of the prediction for austenite recrystallization
temperature during the thick plate rolling. Atsuhiko Yoshie, et al.
Effect of lubrication condition on deformation and

recrystallization behavior of ferritic stainless steel

in high speed hot rolling. Futoshi Maeda, €t @l. .veeeeeeecnnnnnnes
Effect of initial grain size on dynamic recrystallization

behavior. (Development of controlling technique of mechanical
properties in hot strip direct rolling process--XVI).

Manabu Takahashi, et @l. ...ttt onenoeecancoesannnnnnns
Y to o transformation after hot deformation. (Development of
controlling technique of mechanical properties in hot strip

direct rolling process—-XVII). Manabu Takahashi, et al. ...veeeunn.
Hardness change of ferrite, pearlite, and bainite after

isothermal transformation. (Development of controlling

technique of mechanical properties in hot strip direct

rolling process—--XVIII). Jun-ichi Wakita, et al. ...c.veeuneennnnnn-
Effects of alloying elements and rolling conditions on

the properties of contrclled rolled titanium steels.

Yutaka Moriya, et al. .......... cvseteescnsen s cescncssrrssenssnsens
Effect of water cooling conditions on mechanical properties of
accelerated cooled steels. Shuji Okaguchi, et al. ...ievreneennennn
Effect of controlled rolling and accelerated cooling on the
properties of Cu precipitation hardening steel.

(Fundamentals of accelerated cooling--III). Takashi Abe, et al. ...
Development of technique for thermo-mechanical rolling of

angle with unequal leg and thickness steel shapes. (High

strength steel shape for the hull structure--I).

Nobuo Fukushige, et al. .......... f e ettt eaa s Ceesessesreeenn
Effect of Ca-Si-Zr addition on the inclusion morphology and
mechanical properties of microalloyed steel plates at

Rourkela Steel Plant. B.B. Patnaik, et al. ....... cteseeceseaane e
Relation between abnormal austenite grain growth and dissolution
of TiN precipitates in synthetic HAZ. Munetaka Koda, et al. .......

Transformation of intragranular ferrite plate on the Ti-B

treated steel for large heat input welding use. (Development

of Ti-B-low N steel for large heat input welding--I).

Shinji Ishikawa, et 8l. it iieiieneneenernnnoneanannnns e eeecer e
Relation between microstructural features and toughness of HAZ

under high heat input welding of Ti-B-low N steel.
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(Development of Ti-B-low N steel for large heat input

welding--II). KOichi Yamamoto, et al. ......... C e e st ces e et ssesaasenar s S1512
Transformation behavior of HAZ under high heat input welding

of Ti-B-low N steel. (Development of Ti-B-low N steel for

large heat input welding--III). Koichi Yamamoto, et al. .....eiienveeennnnn 51513
Effect of Ni content on the toughness of simulated heat
affected zone of ultra low C steel. Osamu Furukimi, et al. ...eeeeeeceacsns S$1514

Change in mechanical properties due to post-weld heat

treatment of 50 kgf/rnm2 class accelerated cooled steel plates.

Mitsuru Tkeda, et @l. .ucuiiiiiintneeeoeononncaeestneaesecoaesesosnanecasnansas S1515
Influence of weld thermal cycle on HAZ-CTOD. Yasuhide Ohno, et al. ........ S1516
Stress relief embrittlement of C-Si-Mn steel. (Study of

stress relief embrittlement of low alloy high strength

steel HAZ--II). Ken Kanaya, €t @l. .t.ceeeeeneerreesossoaannocnnessesonsonns S1517
Influence of vanadium and silicon on HAZ boundary embrittlement
of welded joint of steel. Kouichi Uchino, et al. ..... ceeaaes e et e 51518

Effect of cooling rate on mechanical properties of direct-quenched

and tempered HT60. (Research of production conditions of

DQ-T-HT60--I). Shirou Imai, et al. .veveeeenass hetesee et e enaan secessscssne S1519
Effect of transfer time on mechanical properties of

direct-quenched and tempered HT60. (Research of production

conditions of DQ-T.HT60--II). Shirou Imai, et A@l. c.eceuereerocnaaaonoscnsns S1520
Development of a HT60 steel for hot working. Mitsuharu Fujimoto, et al. ... S1521
Effect of microstructure on damping capacity and Young's

modulus of high strength steel HT80. Hiroshi Iizuka, et al. ..v.eieeeeonasn S1522
Properties of submerged-arc welded joint in ultra-heavy

thick 100 kgf/mm2 steel plate. Sho Minagawa, €t @l. .eeeereeeenosonreennnns 51523
Mechanical properties of high carbon-high strength steel

wire. Kazuichi Hamada, €t @l. .....eereerennennencssonnnnans Ceiea s eeee.. S1524
Spheroidization and grain-refinement of ultra-high carbon

steels by heat treatment. Takuichi Imanaka, et @al. ...vivnrrenreennssoensns S1525
Effect of boron on recrystallization characteristics of

low-carbon steel wires. (Behaviour of grain growth in

low-carbon steel wires during annealing--IV). Hiroshi Ohba, et al. ........ 51526
Development of non heat-treated bainitic steel bar for hot

forging. (Development of non-heat-treated steel bar--I).

YOShiro KOyasu, €t @l. t.iuiuinersueeeonesenessoseasasososanscassnsonsssassensss S1527

Numerical estimation of the influences of some conditions
on the temperature and structure of steels during quenching.

Tatsuo Tanaka, et al. ... ciiiiiiieiieeesoneeaaasennssssesascsassosonnsssssenans S1528
Optimum micro structure before heat treatment and de-hydrogenation

condition of steel bar for drill collars. Takeo Harada, et al. ....cenvece. 51529
Development of a stainless steel wire rod for cold heading

with good machinability. Masashi Kawauchi, et @l. ..eeeeeeeeannnnn ce it S1530
Effect of tensile strength on the headability of austenitic

stainless steel wires. Yukio Yamaoka, €t @l. .cueeieeeennoncncnnnncnnnnnans S1531

Mechanical properties of austenitic stainless steel wire rod

and bar rolled from horizontal continuous cast billet.

(Development of horizontal continuous casting--XV).

Eihachiro Sunami, et @l. .. i.ueeeneenrorneneuneeceoenasesaassanosensnnensenes S1532
Establishment of manufacturing condition by laboratory

experiment. (Development of electric resistance welded

K55 with large thickness and diameter--I). Hiroshi Takezawa, et al. ....... S1533
Results of a full scale production. (Development of
electric resistance welded K55 with large thickness
and diameter—-II). Takehiro Hoshino, et al. .- ucererrvnnnreneeancaconnanans 51534

Effects of wire and shielding gas compositions on pore in
horizontal fillet welds of coated steel plates with flux

cored wire. Yukou Takeuchi, et @l. ..iiieineriirneennoroesesessnsesssnsnnnas 51535
Improvement of weld quality by DC-AC tandem submerged arc
welding method. Teruyuki Tanaka, et a@l. ..veveeeerennennsnonns N S1536

Effect of residual stress on cross tension fatigue strength.

(Influence of chemical composition on the cross tension fatigue

strength of spot weld--V). Tomoo Sekine, et al. ......ovuvunnn. seeeeasaesss S1537
Residual stress in welded joint of rail and its effect on

durability. (A study on the residual stress of rails--V).

Chikayukil Urashima, €@t @l. .t.uueineeenereoeneneeesnosoooencenennsoasenanananonss 51538
Effect of sulfur on the toughness of friction weld line.

Norio Ishikawa, et @l. ..i ittt ieneeeesorecsoseosasocasessassoesenssscaoenss S1539
Safety assessment of SUS405 clad weld joint by holding load

fractography method. Hiroshi Yamamoto, et al. ......... ceseseseses e nasas . S1540
Weldments of austenitic stainless steel in nitric acid

environments. Tadao 0gawa, €t @l. ...cieveeneoerneeasonsenanonssnenannoennss 51541
Evaluation of hot-cracking susceptibility in alloy 800 by

tension weld cracking test. Hisashi Kondo, et al. ..iveeennronennencanannns 51542
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760 Effect of C and Cr on the properties of cold work die steels

tempered at higher temperature. Yukinori Matsuda, et al. ....... heeeeaae e
761 Effect of cold reduction on austenite grain size of

high-speed steels. Norimasa Uchida. .......iciuiiteinnriiiiiinacenssannnns
762 Effect of Al content on the hardness and toughness of

high-speed steels. Shuji Tanoue, et al. ......... s essasassesssanssasannsoese
763 Technical explanation of "electrolytic nitriding process".

Shinzoh SAtON. ittt ittt tetineentesesoaaasasanassasssssasesssssescsaanssss
764 Effect of Ni content of hot forging die on wear resistance.

Yasufumi Fujishiro, et al. ...t eiineerneessssncanosssessosesnscsososacscanses
765 Development of die material for high-temperature forging of

superalloys in air. Takehiro Ohno, et al. ....eeieeererencranans Che e
766 Progressive application of plasma powder welding to punch.

Yukou TakeucChil, et @l. tuieerereneeeeeroeeeeeoeseaossssonsansnsasasscassonsssnass
767 Influence of alloy compositions on electric and magnetic

properties of Fe-Ni-Cr-Mo-Ti maraging steels. Hitoshi Nakamura, et al. ....
768 Precipitation behaviour of austenite in aged maraging steels.

Yasutaka Okada. ...cveticeniertecncennsncnns s esesesecasecestsenesan see s mee e
769 Effect of alloy compositions on delayed fracture of high
strength maraging steels. Takayuki Nakamura, et al. ........ccciiiieennsn N

770 Effect of wheel profile on wear and fatigue behavior of rail.

(The study of contact problem between rail and wheel--I).

Meijil Sato, et @l. i ittt iiietieeeeeasetootsccnnssassascsoonssensssssnnss e
771 Plastic deformation of rail due to wheel rolling contact.

Yukio Satoh, et @l. ..ttt iieneaanennoecssossssssssensssssnecsscnssosssnsss
772 Computer-aided profile design system for heavily-loaded rails.

Haruo Kozono, et al. ..ieetiiereeeeeaoennnnocsnsssssscccsnsscascnnssocsssnoes
773 Effects of decrease in impurities and cold rolling of

continuous cast 52100 bearing steel on improvement in

its rolling contact fatigue life. Kazuhiro Kobayashi, et al. ..............
774 Contact rolling fatigue life of high temperature bearing

steel under variable load. Hiroshi Uruno, et al. ....cccveeceeanns ceseecene
775 Extension of- fatiqgue life of bearing steel by improvement

of cleanliness. Takumi Nagao, et 8l. ......iieiteetiteeseaaseaaeanancsssssas
776 Material property of thick sleeve roll for H-beam produced

by vertical centrifugal casting. Yoshihiro Nakagawa, et al. ....... cereeaae
777 Effect of carbides on high temperature wear properties of

white cast iron for rolls. Hiroshi Noguchi, et al. ........iciiiiieesccens
778 Effect of tri-axial stress on fracture toughness of work roll

for cold strip mill. Masato Kobayashi, et al. ...iieiiiineirenrsanassanenns
779 Influence of surface hardness on crack initiative strength

of surface hardened material. Hiroyuki Takemata, et al. .......cciieeceeenn
780 Influence of Mn, Si and impurity elements on some properties

of 3.5NiCrMoV steels for LP turbine rotor forgings.

Isamu Takagi, €t Aal. . .iieeietiieneennoseeceeenensssssosssossossosssosnsosssanans
781 Effect of W on mechanical properties of high strength 9Cr

heat-resisting steels. (Developments of high-strength

high-chromium heat resisting steels for turbine rotors--I).

KB-y0 RyUU, €t @l. ..ttt iiinnnennuneeeeeeeoasososcsassososnsnassssssasssssasncscs
782 Effects of alloy elements on mechanical properties of high

strength 9 Cr heat-resisting steels. (Developments of

high-strength high-chromium heat resisting steels for

turbine rotors——II). KO-y0 Ryuu, et @l. teueueeeeerereeroosossososnsnansncas
783 Development of high strength 10 Cr heat-resisting steels.

(Developments of high-strength high-chromium heat resisting

steels for turbine rotors--III). KO-yoO Ryuu, et al. .......iiiiiinincnncces

-= NEW MATERIALS AND NEW PROCESSING --

OCTOBER 4, 1985

784 Researches of composit materials in abroad. Naohiro Igata. .......
785 High temperature properties of CFRAl by roll diffusion
bonding method. Eiji Tanikawa, €t @l. .uieveeervverennna
786 Application of internal friction measurement for SiC/Al
fiber reinforced composite materials. Akira Kohyama, et al. ..oeeseon.
787 Properties of SiC whisker reinforced aluminum alloy composites.
Koichi Ohori, et al. ...vveeennnnnnnn.. ceecsvesrenstsenane
788 Fabricatiqn of tungsten wire reinforced cobalt-based superéiié&é....'.‘..‘..
by composite casting method and their creep rupture properties.

(Study of tungsten fiber reinforced superalloys--II).
Takashi Arai, et al.

.
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789

790

791
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794
795
796
797
798
799
800
801

802

803
804

805

Nickel induced recrystallization of tungsten wires.

(Study of tungsten fiber reinforced superalloys--III).

Takehiko Itagaki, et al. .cveeeeccrnnscnes ceesssesans cresessessas

High frequency magnetic properties of powder core--Effect of

surface treatment to alloy powder. Hiromichi Horie, et al. .......
Properties of vibration-damping sheets. Yukichi Watanabe, et al. .........

Evaluation of fatigue properties of composite vibration damping
steel sheets. Hiroyuki Kagawa, €t @l. ..eceenscevcccesssssssnasens
Damping property of formed composite damping steel sheet.

(Damping property of composite damping steel sheet--II).

Toshiaki Shiota, et al. ..... ceecesasasvenaans cisececsessescssassasassenens

Reverse restretch-expanding ability of light welght sandwich steel.
Hironori Kozawa, €t a8l. ..evseveeesensassoncnonnns cesesecsssssrsans
Effect of adhesive strength on the formability of vibration-

damping steel sheet. Yoshihiro Matsumoto, et @al. c..ieeeeverrecrccccasnsnns

Phase transformation and heat treatments in Ti alloys.

Yotaro Murakami. seeeecesceocssccccsacsecacssons tsessssessssasssoaas
The effect of alpha grain size on the strength of Ti-6Al-4V

after various heat treatments. Minoru Okada, et al. ..eicececececas
Phase transformation and mechanical properties of high damping

Ti-6Al1-4V-2.5Mo alloy. Yoshimasa Ito, et al. ..cceeeasnncsoanne ceeses

Improvement of the mechanical properties of blended elemental

Ti-6A1-4V alloy by microstructural modification. Masuo Hagiwara, et al. .

Effect of cooling rate on morphology and mechanical properties

of bi-modal structure in Ti-6Al1-4V. Takashi Maeda, et al. ..eeevevvcsaccns

Effect of hot rolling variables on the mechanical properties

of Ti-6%A1-4%V alloy. Hiroyoshi Suenaga, et al. ...cececrencennneas
Effect of the delay time before gquenching on the tensile

strength of Ti-6%A1-4%V alloy in STA condition.

Hiroyoshi Suenaga, et al. ....ccenesecescanens .
Effect of microstructure on fatigue crack propagation property

and fracture toughness in Ti-6Al1-6V-2Sn alloy. Yoshimasa Ito, et al.

Effect of heat treatment on impact properties of Ti-6Al-2Sn-4Zr-6Mo
alloy. Mitsuo Niinomi, et al. .(cieveecsacecccnans cesssssessssensan
The effect of heat treatment conditions on tensile properties

of Ti-15V-3Cr-3Sn—-3Al1. Yoshikatsu Tsumori, et al. ..ceeeerceecescccsscococsans

OCTOBER 5, 1985

806
807
808
809
810

811

812
813
814
815
816
817
818
819

820
821

Electrolysis of iron oxide at the interface between solid
iron and molten slag. Tsuyoshi Kawashima, et al. .....cccevevueennn
Parameters P§ of partial electronic conductivity in

Zr0,-Ca0 solid electrolyte. Toshio Nagatsuka, et al. ....cicaceeennes

Conglnuous monitoring of oxygen in molten steel by solid
electrolyte. Shigeta Hara, et al. .eveeeoncens cveeesensancsnnonons
Estimation of [Mn] and [P] by measuring soluble oxygen.

Atsushi Eba, et al. teeeviervnnoreonsocnacnsonsssnsns seessersetsases e

Design of an electrochemical silicon sensor incorporating
auxiliary electrode. (Development of electrochemical silicon

sensor--I). Masanori Iwase, et al. ..ceeceococcnceccnnnss tececesssersesesane

Rapid determinations of silicon contents in hot metal.
(Development of electrochemical silicon sensor for hot metal--II).

Hajime Nakamura, et @l. ceeeseescesssccosossnssnse teesssccccsseanssanss

Measurement of gas bubbles in water using ultrasonic transmission

method. Masahiro Ishigaki, et al. .....ccecieecccnnnnne cevecessactastsenan

Attenuation of ultrasonic by submerged gas jet in mercury.

Masahiro Ishigaki, et al. .iieiitinnesennes Ceccesssrsesscrsassesenaonssessn

Superplastic behavior of hot pressed ultra-high carbon steel

compact. Kazuo Isonishi, et al. ....ccccitenesns tessesccsanssessanarassnanas

Austenite grain refinement and superplasticity in structural
low alloy steels. Sumito Kojima, et al. .......... cesessrecsananns
Microstructural change and fracture during superplastic

deformation of duplex stainless steel. Yasuhiro Maehara, et al. ......

Superplastic behavior and mechanical properties of P/M superalloy

consolidated by HIP., Hiroshi Takigawa, et al. ...eveesene teesrseetsenannas

Effect of processing factors on mechanical properties of "pancake"
prepared by HIP and superplastic forging from nickel-base alloy

.

powder. Shizuo Nakazawa, et A@l. ceveveseseccsasnansns ceecssessssescassenos s

The properties of Al-Mg superplastic alloy. Hideo Watanabe, et al.
Superplastic behavior of commercial aluminum bronze. Kenji Higashi.
The superplasticity near 400 °C in a Cu-40wt%2n alloy.

Hisaki Okamoto, et al. .veieeoseesonsosnnasnes cheens eressseavens tesesssecanne
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822 Relation between m and formability in superplastic materials.

Tomei Hatayama, et al. .c.eereecennes ceescscacanennune ceseenasas ceessense
823 Consideration on the methods for determining m value.
Muneo Oka, et al. ceveeeneeorss tecsessasrassessnens esesssne cessscacisoe :

824 The effect of experimental condition on elongation and void

nucleation in superplastic deformed Ti-6Al-4V. Atsuhiko Kuroda, et al.
825 The effect of volume fraction of o and B phases in Ti-Al-V

alloys on the superplastic behavior. Yoshikazu Ro, et al. .............

826 Superplasticity in Ti-6A1-25n-4Zr-6Mo alloy. Atsushi Hasegawa, et al. ..

827 Factors influencing the transformation superplasticity of a
commercially pure titanium. Norio Furushiro, et al. ....cceaceenns cesee
828 Effect of zone annealing on creep rupture properties of
O dispersion strengthened Ni-base superalloy. Yozo Kawasaki, et al.
T%e effect of nickel content on the transverse rupture strength
of iron containing multiple boride base hard alloy. Masao Komai, et al.
830 Mechanical alloying of dispersion strengthened Ni base superalloy.

829

Shigeki Ochi, et al. ..... vesssassasennsas ceeceasaaans cecsssssssensansscss
831 Compatibility of various ceramics fibers with titanium alloys.
Ken—-ichi Aota, et al. ...... ceetesraseaase ceesecssannes ceesesssecssns

832 Wettability of SiC with 11qu1d metal. Kiyoshi Nogi, et al. ....ccevuuen
833 Metal-ceramic joining. Kiyoshi Nogi, et a@al. ccieeeececcncsnsasseccccncns
834 Reactivity between Co-base alloy and carbide at high temperature.

Kiyoshi Nogi, et @al. c.ivevetecsnnccccans ceeesessacscssssesensassssevenne
835 Applicability of ceramics to the skid button of steel makers

reheating furnace. (Development of carbonized chromium ceramics

and its properties--I). Yoshiaki Yamagami, et al. ........ tecssasaasses
836 Results of applying ceramics to the skid button of continuous

reheating furnace. (Development of carbonized chromium ceramics

and its properties--II). Eiichi Kuboyama, et al. «c.ccccvceevrececnnnnns
837 Effect of heat treatment on mechanical properties of Ti-8Al-1Mo-1V

alloy. Hirotoshi Yano, et al. ....cveievicececcnens cecseassene cevrseenae
838 Effects of processing conditions on mechanical properties of a

high strength titanium alloy Ti-17. Toshio Matsumoto, et al. ..........
839 Effect of B-stabilizer content on strength of o/f titanium alloys.

Hidehiro Onodera, et al. ci.eeeececcccsossncnsnns ceseessaecnns ceesscenean
840 High temperature strength of Ti-Al alpha-solid solutions.

Hiroshi Oikawa, et al. ...cevevnen cesseasennranne ceseescennen ceseseeasan
841 Hot rolling texture of commercially pure titanium.

Takuji Shindo, et al. .ccceeeeccccnccnns sreesascacees ceeseaccenen seeeas
842 Hot deformation resistance and estimation of the mill load in

the hot rolling of Ti-6Al-4V alloy. Sadahiro Yamamoto, et al. .........
843 Surface behaviour of titanium plate on hot rolling.

Akira Ohnuki, et al. ..eeececcnesn P veacesennens sesetesane
844 Determination of orientation of tltanlum crystal grains by etch

pits. Hiroshi Hayakawa, et al. ...ccnsvne teessesseasnnnestt et snnent
845 Prevention of surface wrinkles in commercially pure titanium

hot rolled slabs. Hiroshi Hayakawa, et al. .....ciceecvecessasccoccccsans

846 Optimum rolling condition of Ti-6Al1-4V bars. Yoichi Takahashi, et al .
847 Production of titanium sponge. Junkichi Iseki. ..eeeececacnrnsncsceccns
848 Melting of Ti-6A1-4V alloy scrap by plasma arc furnace-PPCF.

Hiroyuki Yamada, et al. ..cceceveccccoccacssonns ceercccaanse cesesessensee
849 The package melting method of titanium alloy scrap.

Tsutomu Oka, et al. ....cv... creteceecscssnneanny ceevecsecrans seceescensne
850 The quality of the C.P.titanium ingot produced by nonconsumable-

consumable arc melting. Hiroaki Shiraishi, et al. ccieeieeacceccccvennns
851 The quality of the C.P.titanium coil produced by nonconsumable-

consumable arc melting. Hiroaki Shiraishi, et al. ...cvceenccnens cerens
852 Improving the reliability of the 15 kW co, laser machine and its

steelworking facility. Osami Ichiko, et §l. ...cceerieannnnne cesann e
853 Development of the simulation model for laser welding.

Naoya Hamada, et al. ...ceerecencncennns cetessssrasunasensesensene cosuss
854 The behavior of falling liquid f£ilm and effect of application

of electromagnetic force. Toshiyuki Kozuka, et al. ....... ceseteceenns .
855 Horizontal electromagnetic casting using direct electric

and magnetic currents. Toshiyuki Kozuka, et al. .......coc0ns. ceseasann

856 Computational analyses on fluid flow and temperature fields
of plasma jet used in low pressure spray.
Koichi Takeda, et @al. .vvveeereoeccncaccoannns ceesesecacan veteessesacn e

OCTOBER 6., 1985

857 The manufacturing procedure and its characteristics of titanium
low-fin tubes. Yuji Koyama, et al. ...cceenveess cesessenenns ceecsesesanen
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