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SYMPOSTIA

APRIL 2, 1987 13:00 - 17:30 Chairman: Masayasu SUGATA

Theme I. WNew Informations about the Lower Part of Blast Furnace

- 1 Behavior of solid particle in blast furnace. Kouji Takatani, et al. ........... Al
2 Formation of raceway and furnace core and its influence on solid-liquid

flow in blast furnace. Kenji Tamura, €t Al. seeeeececcsossceessossssonscnnns ... A5
3 Behavior of coke in lower part of blast furnace based on analysis of

samples from tuyere level. Tsunao Kamijoh, et al. ..... cevseseccsas ceseessesess A9
4 Reaction and flow characteristics of slag, metal and gas in the raceway

and dead man of the blast furnace. Seiji Taguchi, et al. ..iieeveecscenns ce..s Al3
5 Investigation of slag, metal and coke behaviour at the lower part of

blast furnace. Masaaki Sakurai, €t @l. .tiececerereerecccecsosrsosocnccasns eeesses ALl7

APRIL 1, 1987 Lo 13:00 - 17:30 Chairman: Minoru SASABE

Vice-Chairman: Tsutomu NOZAKI

Theme II;~Advaﬁced'Technologies of Refining in Converter.

‘6 Improvement and . future technology of refractories for converter.
Akiyoshi Yamaguchi. ci.ceivernecreeesonecansonsens Y V- &
7 Development of BOF operation by using pre-treated hot metal.
Matsuhide AOKi, .€t @l. .tiveeecsssososesasasssasssnssssnsasscssasscsssnscnsensss A23
8 Refining characteristics of less slag operation in converter.
Osamu Yamase, €t @l. .ieeieeesecrecsevecoocsassocnsnsosaccss e . A27
9 Thermodynamic consideration of smelting reduction of chromite ores in
top-and-bottom converter. Yin-Xiong Zhu, et al. ...ceeeiicecvecessesnncasesass A3l
10 Scrap remelting and:- smelting reduction of chromium ore in 5 t test converter

with a pulverized coal combustion lance. Yasuo Kishimoto, et al. ............. A35
11 Development of converter technology utilizaing cabon materials for thermal

source. ' Takeyuki Hirata, et @l. c.cevececeiteeoreosscncnccans tessesirensassans .. A39
12 Reaction mechanisms of CO oxidation and possible technologies to control

CO concentration. - Kazutomo Otake. ...... cieeeeteesecennn B eeeeseescses A43
13 Development of ‘coal injection and post combustion techniques in: converter.
. Ryoji Tsujino, et al. ........n S P ceisviresesaae e .. A47
14 New development :of top and bottom blown converter with strong stirring.

Haruhiko Ishizuka, et al. s.veeeeeen. e sesssesenais cesiecscsssisarnansasenan +ees A51
APRIL 1, 1987 13:00 - 17:15 Chairman: Tomiharu MATSUSHITA

Theme III. Hot Rolling Techniques of Clad Steel and Their Quality

15 Deformation characteristics of clad steel plates in hot rolling process.

Sadakazu Masuda, €t @l. c.eieeeeereveconcscasocnscscscsnsocsosasscsssssossssassass ABS
16 Analysis of plate rolling of clad steel by rigid plastic FEM and effects

of lubrication on curvature control during rolling.  Shuichi Hamauzu, et al. ... A59
17 Manufacturing techniques for clad steel plates by sandwich type roll

bonding process. Mitsuaki Shibata, et al. ..iseiererviiiineeierececrcaneans ..+ A63
18 Levelling of two-layered clad steel plates after rolling.

Michio Yamashita, et @l. ...ceeececececscescscenscsssoscsnse e YY)
19 Manufacturing technology and material properties of hot roll bonded

clad steel. Takashi Fukuda, et al. .....ceeennn cevecenns creeseaneaee cresia ee.. AT1
20 Production and some properties of clad steels by enshrounding-rolling

method. Taketo Okumura, et al. .ceveveeereccncosonaes et ecsesiesseenenaase «eses A75

* Tetsu-to-Hagané, 73(1987), No. 4 contains Nos. 1 to 388 preprints for Paper Presen-—
. tations in Japanese and Tetsu-to-Hagané, No. 5 does Nos. 389 to 733 preprints for
them in Japanese.
The preprints of Symposia were published in Tetsu-to-Hagané, 73(1987), No. 2, Al to
Al82, in Japanese.
pPart of those preprints for Paper Presentations are to be published in Transactions
18IJ, 27(1987), No. 2 to 12, in English.
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Manufacturing techniques for clad steel plate by hot rolling process of

composited slab.  Shuichi Hara, et al. ....... ceetessanacan Cer e es e cee e A79
22 Manufacturing technique and quality of rolled titanium clad steel.

Seishiro Yoshiwara, et al. ...cieevioceceioasonnn Ce s et eiees et a e e A83
23 Role of intermediate nickel layer in stainless and non-ferrous metal clad

steels. Seishi Tsuyama et al.
"APRIL 2., 1987 13:00 - 17:00 Chairman: Taishi MORQISHI
Theme IV. Characteristic Features of Duplex Phase Stainless Steels
.24 Effect of phase ratio and composition on the properties of duplex stainless

steels. Yoshito Fujiwara, et al. ..iveeeriiiininiiinnennencnnnns vesseasesases A91

Effects of precipitates on corrosion resistance of duplex stainless steel.

Shuji Hashizume, et al. ..... feesecerttaceienens ceetsecenn e eaaectessenierneen ... A95
26 Some features of duplex stainless steels for line pipe material. .

Katsuomi Tamaki; et @l. ceeeesecossososcccsscscsssnenecncse ceeeeeenan eeevesseves A99
27 Production of ‘duplex stainless steel ERW pipe and its properties.

Masao Onoyama, €t 8l. .eeeeeevoesssososssosstissscsnosensesssssssssvsnnoansonoes Al03

S phase precipitation behavior during high-temperature low-cycle fatigue

deformation duplex stainless steel. Imao Tamura, et .al. .......cceevvessasae. ALO7
29 Microstructural change and hot ductility of 8/ duplex stainless steels.

Yasuhiro Maehara, et al. ..ccceevcececccnn ceeceriereces et ens eeeeaveereaesss AlLl

Compressive deformation characteristics of duplex stainless steel.

Kazunari Shinagawa, et al. ........ ceeenenans P -V s B

APRIL 1, 1987 = 13:00 - 17:30 Chairman: Hidejiro ASANO

Vice-Chairman: Tsuneo INUI

Theme V. Materlals for Can Stock

.32

35
36

38

31 Fundamentals of modern can making technology. M. Sodeik, et al. ..iccavececens All9
Corrosion of tinplate cans and evaluation methods of them.
~-Kazuhisa Masuda, et al. ....... PP N -9 -4
‘33 Effects of -electrochemical properties of steels on pitting corrosion of
tinplate: Hiroshi Takano, et al. (.siiiivienteersionacenenncenns cesseses eese... AlL23
34 Effects of steel component on properties of tinplate.
Yashichi Oyvagi, et @l. seeeeecvenmonssonn eiisesesvecsseaiescesssenss e e se e «ses A127
Underfilm corrosion of dewy spread lightly tin coated steel for welded can.
Shunzo Miyvazaki, et al. t.veeecencrcsncnccssoscs cesesseneenes teesateceane +.e.. Al31
Effect of surface treated steel sheets on surface characterlstlcs of welded
sideseam. Katsuhiko Nakase, et @l. ieevecescecivesosonsnasesnons eseessessranse Al35
37 Characteristics of electrolyt1c tinplate treated with chromic acid
electrolyte. ~Osamu Yoshioka, et al. ..cocvennn B cesiesceasaseses AL39
Effect of surface morphology and another metal plating on weldability of
electrolytic coated steel for welded cans. Hisatada Nakakoji, et al. ........ Al43

39

40

41

42

43

44
a5

46
47

~ APRIL 2, 1987 13:00 - 17:30 © Chairman: Hideo IWATA

Vice-Chairman: Yasuharu MATSUMURA

‘Theme VI. Trace Analysis of Metals¥*

Chemical analysis of trace level of carbon, nitorgen, oxygen, phosphorus

and sulfur in clean steels. Hideo Seno, et al. ...ttt eiiistiientaneccnanns .. Al47
Determination of trace amount of carbon in iron and steel by tube furnace
combustion-conductometric method and high frequency induction furnace-

infrared absorptiometric method. Yasuo Inokuma, et al. .........c0cecaens .... Al51
Spectrophotometric determination of boron and silicon with high sensitivity

after distillation separation. Kunio Takada, et al. ..... ceeesenes ceeeseanens AlS55
Determination of trace elements in metals by graphite furnace atomic

absorption spectrometry. - Takeshi Kobayashi, et al. ..ceiuiieeeccancnn ceeeeann Al59

Determination of trace elements in steel and hlgh—purlty silicon by induc-
tively coupled plasma atomic emission spectroscopy' using micro injection

technique. Teruo Okano, et al. ...... et eeseesenassesenseseansenans Cevesonan Alé63
Appl1cat10n of inductively coupled plasma-mass spectrometry for the

determination of trace elements in metals. Tsuneo Kawamura. ....... cierescans Ale7
Application of glow discharge mass spectrometry to trace analysis of metal

samples. Koichi Chiba, €t @l. tceieetneeetannccarososasorosssosnesssosonncancs Al71
Synchrotron radiation X-ray analysis. Yoh-ichi Gohshi. ......... ettt Al75

Trace element analysis using MeV range ion beam technigues. Susumu Amemiya. .. Al79

* preprints for this symposium written in English were published in Transactions ISIdJ,

27(1987), No. 2, p.p. B33-B41l.
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Two dimensional analysis on the formation process of burden distribution
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at blast furnace top. Takanobu Inada, €t @l. ceevereceecoscscaonns cecetestanens ... 81
Charging method of fine particles into blast furnace. Koichi Kurita et al. ..... S2
Basic study on the burden distribution charactaristics of mix charge.

(Experiment on burden distribution by 1/10 scale model--1).
Masaaki Sakurai, et al. ...ceieerecarnn ceeeeenee ceseetsetsevnistacectnrsessssaens .. 83
Mathematical treatment of the change of particle size distribution during

changing into blast furnace.  Shinroku Matsuzaki, et al. cieiseeccresocaocesasasse s4
The operation using classified sinter with size by flat burden profile .
at Tobata No. 1 BF of Nippon Steel Corp. Kohji Saito, et al. ¢..... cec et . 85
Development of hopper feed control for adjustment Ca0/Si0y in burden of
blast furnace. Masamichi Mizuno, et al. ....... eesevessesesnssassnsens P <1
Improvement of the revolving_ chute for Kokura No. 2 BF of Sumltomo Metal

Industries, Ltd. Moritaka Onishi, et @l. ..veieireereovencnsssnssesvesancnoansas s7
Development of a probe for measuring radial distribution of burden thickness

at blast furnace top. Shigemi Murakawa, et al. tceivieecrscecescccosaens ceeeeeceen s8
Effect of erosion at furnace wall on burden descent in blast furnace.
Mitsutoshi Isobe, et al. ....... S Ceteesnsesenenn s9
Observation of blast furnace condition using the vertical probe.
Asao Hatanaka, et al. ..ceeeeececnsonoonceanes Cesesesrecsesesessensaes ceecsssessnoes slo0
Analysis of blast furnace conditions using observation results from

the belly prove. Kouzou Yamamura, et al. c.cceseceevencas cescisnsecssssiaaseens .. S11
Development of sonde for in-furnace observation at lower shaft.

Youichi Isozaki, et @l. .ieeeeeereesesonceens cesescsesrsonseserassrses ceievecnos s12
Development of multi-functional sensor for measuring cohe51ve zone of

blast furnace. Akio Shimomura, et al. (eieeerveocns ecerecessssersesnsssenen s .. S13
Prediction of coke degradation during gasification with CO5.

Hiroshi HaraguChi, et 8l. ..ueeersoesnsscassnssososossoseosassossnossenocnacenss S14
Effect of coke strength and blast velocity on coke degradation under cold

raceway condition. (Optimization of coke quality--I).
Morimasa Ichida, et al. .....c... cecsoesenen st esesssesreenssssenses teceessanen .. 815
Effect of coke strength and blast velocity on coke degradatlon under:

hot raceway condition. (Optimization of coke quality--II). :
Morimasa Ichida, et @l. .tueuieieeeensesneoceosossosesnsscsessssaannaninse ceeensean S16
Coke degradation behavior in a hot experimental raceway model. : i
{Optimization of coke guality--III). Hiroshi Haraguchi, et al. ..eiveeeeeeeeasas S17
Effect of deadman coke on the furnace condition in Kobe No. 3 blast furnace
of Kobe Steel, Ltd. Junpei Kiguchi, et al. ....cccverennns ceeeniae seesaseesssss S18
Effect of dry quenched coke on blast furnace operation..
Hirobumi Nishimura, et @al. «..iceieriinitieeeeeesoonssnssncssecannsossas A .. S19
Examination of blast furnace operation using CDQ coke produced from 1ow
‘grade coal blend. Shuji Yaya, €t @l. .seeeerccaseccosesscsocssasssssnsnnsnsases 520
Direct measurement of reduction equ111br1a of calcium ferrite with CO-CO,

gas mixtures by E.M.F. method using solid oxide electrolyte in the temper-

ature range 973 to 1 273 K. Won Sub Chung, et @l. c.i.iverrsnnososssnnonss ceees S21
Reducibility of multicomponent calcium ferrite. Takayuki Maeda, et al. coooeenn S22
Reduction rate of dicalcium ferrite. Takayuki Maeda, et al. .....cccevuns ceeaes 523'
Gaseous reduction of sinter bed under blast furnace conditions. :

Tateo Usui, et al. viceeeeconens Ceesseccesseresecnecenns cosssceaans cecssesaones .. S24
Effects ‘'of the addition of CaO-MgO and A1203 MgO on the reduction of ;
dense wustite with Hy. Nobukazu ShigematSu, et @l. t.euivieeeinensncecnnnsnnnsss 825
Effect of water contained in ores on the heat-pattern of the blast furnace.

Junsuke Haruna, et al. ...ciceereeeecccececosnccocnnnsas cete e ennn ceteiaans ... S26
Development of adiabatic BIS(Blast furnace Inner-reaction Simulator).

Masaaki Naito, et al. ..ecivevnine Ceet et e e ettt et e e avetnen st eassceeane e S27
Experimental study on the mechanlsm of the formation of low—temperature
thermal reserve zone. Masaaki Naitd, et al. ..cccieeeencennn ctsesceesaccesasas '$28
Pransfer mechanism of Si in metal by slag-metal reaction.
Masaakl Naitd, et al. seceveaass eseesseesseceetess et s e se e ceaseses s cesesscasses S29
Thermo dynamic study of Si-C-O system by the free energy change diagram.
Takashi Miwa, et al. ....... e cectsesassceiraaan e e et ecesess et tacasse e ns cheeas S30
Laboratory study of SiO gas behavior. Takashl Miwa, et al. ..... cteees oo eoens S31
Separation of kish graphite from slag layer. Hideaki Suito, et al .......... .. S32
The effect of MgO oxidation of Si in metal droplet by Mn containing.
Hiroshi Shibuta, et al. ......... tescescecscsnesssere et enana sseceeresanecsccas S33
Fluidity.of slag dropping in the lower part of blast furnace.

Tomoyuki Nakagawa, et al. .......... Ceesetsesecrescreosacsae e T A N S34
Analysis of stress field in shaft of blast furnace. Tsuyoshi Eguchl, et al. ... S35
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37
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40
41
42

43

45
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47
48

49
50

51

52

53

54
55

56

57
58
59

Numerical analysis and model experiment of liquid flow in the blast furnace
hearth. (Estimatioh of liquid flow by three dimensional analysis-~1T).

Yukio Tomita, €t @l. vvevveesonsonnonocoescnnns e ettt it e 536
Two dimensional analysis of combustion for blast furnace coal injection.

TOMIiO SuzUKi, f Al. cosevosceoetonnnnnneneionnsienononnennnn.. Cerseeet e . 837
Secondary reaction of primary tar in coke oven. Takeo Uno, et al. ..... ceeesss. S38
Development of a recovery system of tar released from coke oven chamber.
. Toshitaka Edakuni, et al: ¢eeecececrecensnnnes cesenae ceveesnanas cetcecesescnaanna s39
Reduction of binder consumption on briquetting with the introduction of

tar sludge. Teruaki Onishi, et al. .......... L .. 840
Relation between single coal properties and yield of carbonization

products. Tatsuo Fukuyama, et al. ...eeeveenann cesesenetinas fetectetese e . S41
Relation between blended coal properties and yield of carbonization products.

Tatsuo Fukuyama, et al. v.cuo..n. . R R T Ceseenn teeseenenn s42

Development of sludge transportation system. Shigeru Tsunenari, et al.
Devélopmental experiment of continuous coal block. compressing process.
(Development of continuous coal block compressing process--I).

Shigeru Kuwashima, et @l cieecesesoooosennnsss cecnsen cesesstecancanas ceeeseness S44
Development of control method of compressive force in continuous coal

block compressing process. (Development of continuous coal block

compressing process--II). Shigeru Kuwashima, et al. ...... et eecenacearesnens . S45
Reinforcement of insulation on coke oven door. Hidetou Katuki, et al. ......... S46
Application of coal pelletizing process to coke-making.

Shigeki TanaKa, €t @l st eedueseonoesnasenseasasoensonesossasnsnnsssessensnss. S47
Influence on coke apparent density that coal is carbonized under restriction

by heating walls. Katsuhiko Shiraishi, et al. ...eueiierveenncennnn. cereeecrenes 548
Gas distribution and combustion calculation model of coke oven. (Development

of heat consumption reduction technique--I).  Tsuguhiko Nakagawa, et al. ....... S49
Analysis of the gas flow in coke oven chamber with 1/7 scale model.

(Development of: heat consumption reduction technique--II).

Gen-ichi Ishibashi, et al. ....evieeeian.. ctetesateen ceseeeaans testesencn [ S50
Effect of combustion gas temperature on heat consumption in coke oven.

(Development of heat consumption reduction technique--III).

Tsuguhiko Nakagawa, et -al. ....... Ceveseaaen ceeeeeneneeas ceesen Ceeeeeees cessanion s51
Gas distribution in coke oven on coal carbonization process. .

Takeo Uno, et al. J..ieeedioreconnananeoenanes feeeresensaesanan [ ceeasssesaSH2
Reduction of heat consumption in coke oven at Mizushima Works, Kawasaki

Steel Corporation. KXunitoshi ‘Hashimoto, et al. B T T T . S53

Compressed coal charging with model coke oven. vYuji Ishiharaguchi, et al. ..... S54
Carbon removal from coke oven chamber by high-speed air flow.

Yasutaka Shihara, et al. ...ccvveneeenens e teeeeetscentactas s st aeesana cetenene S55
Outlien of vibration leveller of Nagoya No. 3 coke oven of Nippon Steel

Corporation. (Development of vibration leveller--II). Kunihito Onouchi,

et @l. tiiiiiereteacenaanns cecessrasseenesecnae st eesessesserscsecrssesssssscsscenee S56

Investigation on heat- and material-balance of coke dry quenching process.

Kouichirou OKazaki, €t 8L, .ieinnieuonoenneeaeeenneensenesneesnacnncnnennennnnns 557
Automatic operating system for dry and wet coke quenching locomotive.

Toshihiko Kashitani, et @l. ceveveereoneneennns St eeiceteicsteercasstetceneannas sS58
Distributed processing method using workstation for coke production planning

system. Tatuo Nitanai, et al. ....... veceessss cereen cecerinaes cheeeesenn eeceess. S59
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63

64

65

66

Coal dilatation under rapid heating condition. Kiyoshi Mitra, et al. ...vvv.... S60
Homogenization of coke strength in the direction of oven with by heating

pattern--Improvement of drum indices--. Kazuhide Ishida, et @l. ceeevevsnnnnen. S61
Effect of pyrolitic carbon on coke properties. Masashi Ogawa, et al. ....... ve. 562
Development of the preventive technique of segregation in ore bedding.
Shoji Nitta, et al. t.iviveeeieneronnns Ceeseness teseesecenesnenn N S63
Development of a pressing method for increasing the density of
upper sinter bed.  Kazuma Nakashima, €t al. .uveeeeeveneeeeeen.s SN ceeeesse.. S64
Use of a countercurrent mixer at the sinter plant test of pre-granulation

. method. (Development of iron and limestone pre-granulation method for

- sintering process--VI). Kozo Takata, et al. ..e..co... cetees i eeceratsetenennan S65
Fundamental analysis about stacked structure of raw mix in sintering strand
with DL type chute. Tadahiro Inazumi, et al. ..... te et ceneserenaennns ceeenes ... 566
Improvement of sintering method by control of ore blending ratio in upper

67

68

69

and lower layer. (Application of double layer sintering system at Wakamatsu
Sintering Plant of Nippon Steel Corporation--III). Chikashi Susuki, et al. .... S67
Mineralogical properties of low Si0, iron ores containing goethite.

(Profitable use of low SiO, iron ores in sintering process--I).

Jun Okazaki, et al. ...... B R I I I S PPN e edieaann Ceesesesretaiaaan. 568
Decrement of SiO, content in sinter with decreasing size of limestone
. particles. Ichiro Shigaki, et al. vvuveeeeerennnnns ceeesans ceeesacs teeecetenaana. S69



70 Development of an iron ore sintering process with the addition of mini-

briquettes. Yoshifumi Matsunaga, et al. ..seeieeceeccsssasccscscrnsoscssccnsas .

71 Sintering technique with pellet feed. Shunsuke Arino, et al. ...... ceseanns e
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72 Experimental method on refractory erosion at higher temperatures

Hideo Yaoi, et al. .ceieeceennns P cseesesecseverssrseter st se e e
73 Development of technique for injection of blast furnace bottom.

Mamoru Inoue, et al. .eiceeesecceceensciccnsccncnsoans teetessenas et et tecectecnasann
74 Thermal stress fatigue of carbon block in blast furnace hearth.

Noriji Numata, €t @l. (esieesasceasanasasoasaannsnaania ceeeceses e s oo s s e secess s
75 Fiberisability and strength of slag based glass flbre. (Production and
- . property of slag based continuous glass fibre--I). EllChirO Konishi, et al. ...

76 Influence of ZrO, addition on the alkali degradation of slag based glass
fibre. (Production and property slag based continuous glass fibre--11I).

Eiichiro Konishi, et al. ........ ceeresas e I et e e ceeeenen .o
77 Effect of MgO on physical properties of water granulated blast furnace
slag. Yoshiyuki Takaya, et al. cceeecderecieccrcaconsces cecesieeeeetenean e

78 PFundamental concept of oxygen blast furnace process. (Development of
oxygen blast furnace process——I). Yotaro Ohno, et al. ...ciievennnceennencsss
79 Pulverized coal combustion and raceway formation with oxygen blast.

(Development of oxygen blast furnace process--II). Yotaro 'Ohno, et al. .......
80 Test of oxygen blast furnace process with experimental blast furnace. :
(Development of oxygen blast furnace process—--III). Yotaro Ohno, et al. ......
81 In-situ analysis of carbon monoxide and carbon dioxide in high temperature
gas by infrared spectroscopy. Koichiro Shibata, et al. ..... v de e B e Cesenes .o
82 Effect of preheating of pulverized coal on combustion behav1or.
" Kenro Sato, €t Al. ceciesesccrcrcssssenssonasennns cesessessnenss P P
83 High pulverized coal rate operation- at Kakogawa No. 2 BF of Kobe Steel, Ltd.
Yoshiyuki Matsui, et al. «veeceeeccanee R e cees
84 Operation of pulverized coal injection with petroleum coke at Nakayama No. 1
BF. Toshiya Kumada, €t @l. ..eieeeeceevecsosocoassnssscosscasvacncnsssossnss coen e

85 Heavy oil-pulverized coal injection in operation of Kure No. 2 blast furnace
of Nisshin Steel Co., Ltd. Tadashi Oishi, et al. icceeiiteeieeceecoctoceanscnann
86 Development of a production process for coal-water-mixture.

Hiroyuki Mitsufuji, et al. ..... T JP ceeenain
87 Development of blast furnace diagnosis system based on knowlege englneer1ng
Tetsuhito Funabiki, et al. ...cceeenn tecscssseessserie st aseesesssestissenen e .o

88 Development of expert system for the blast furnace heat control.
(Blast furnace operation control by artificial intelligence system-—II).

Masaaki Sakurai, @t @l. ceieesssceessecssancocsensassssccssscscsscasssonson Ceeeas
89 Statistical analysis for decreased heat level. (Forecasting system for
blast furnace condition--I). Kouichi Matsuda, et al. ........ seeeeeenecioenans

90 Application of forecasting system for decreased heat level to Kobe No. 3
BF of Kobe Steel, Ltd. ( Forecasting system for blast furnace condition--

IT). Korehito Kadoguchi, et @l. c.ceeeeeeeerennetsencnacsassesonsesccsancnsnns
91 Test of pulsated blast at the tuyeres of blast furnace by hot blast

control valve. Takashi Takebe, et al. ...ccecencn. cseseccsneeseee cessensente .
92 Lowered stock level operation of blast furnaces at Fukuyama Works, Nippon

Kokan K.K. Makoto Gocho, et al. ..... Ceesevecsoietacssennana checsecsacentsareas
93 Low [Si] operation at Mizushima Works of Kawasaki Steel Corporation.

Hirobumi Nishimura, et al. ....cce... et e cceecec et s easecsecen s receaceeee0aas
94 Development of high reliable and long 11fe ordinary tuyere.

Shin-ichi Niinuma, et al. ...... O eecesovcons
95 Development of abrasion resistance tuyere for blast furnace by using

. ceramics. Haruo Kato, et a@l. ..ccicceeeceecennssosasasssccncccos sevensons esessane

96 Development of mud loading robot for blast furnace. Nobutake Ninaminosono,
€t Ale et eeectesctcncscsescrenccnns ceseenene te et sesesesesssessseseceasessastesenn

97 Method for measuring sinter porosity by vacuum packing. Shunji Kasama,

B =3 = - 2 A ceeveseessneasse tecesesas et aasesecencsasens
98 Effect of sinter-cake structure on degradation. (Characterization of ;
sinter-cake--I). Shunji Kasame, et al. ...cecieeecoscrsececcascnsnsoncoassnsnss

99 Mathematical modelling of sinter breakage process. Masami Wajima, et al. .....
100 Investigation of desirable green ball size based on the drying and heat
condition phenomena in new agglomeration process. (Production of new
~agglomerates--III). Hidetoshi Noda, et al. ..c.cinieenerreerenecnecennionnnnn.
101 pProcess evaluation between new agglomeration and sinter on the results
of pot tests. (Production of new agglomerates--VI).

- 'Hidetoshi Noda, et al. .....cccvennen ceerecesason Ceseeesansens cecececeartanans
102 Qualities of indurated iron ore briquette. Arata Yamaguchi, et al. ........ ..
103 Reduction of binder consumption in the cold bonded pellet.

Kiyoshi Kojima, €t @l. .eerieeeeeceoeseosenoecsssoroasnescnasosssonsanssossssons
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Development of initial opening technology of sliding nozzle

by gas-pressure. Eiji Kameyama, et al. ....cccoevcncccccccecen. cececcesssssss S253
Development of an apparatus to simulate the clogging of submerged nozzles

for continuous casting. Kosuke Kurata, et al. ciecereecuniireiectocscanascnnns S254
Development of a submerged nozzle for high-oxygen steel casting.

Taijiro Matsui, et al. ..ceeercrcccecnccsecancncs teesnteesaseecasscesesseaseaess 5255
Quality 1mprovement by alteration of mould oscillation mechanism for
small size billet caster. Tokio Tashiro, et al. ....cceereieiinnecnnes eessess S256

The relationship between morphologies of oscillation marks and mold

oscillation mode. (Development of non-sinusoidal oscillation

mode in continuous casting of steel--V). Mikio Suzuki, et al. ........ccanee . S257
Effect of mold oscillation mode on the formation of oscillation marks.

(Development of non-sinusoidal oscillation mode in continuous

casting of steel--VI). Masami Komatsu, et @al. ..iecvecoceraiiinctnreccaanenes 5258

Life elongation modification of sprit bearing for continuous casting

drive roll. Takashi Shimada, et al. .eceeeereccenncsas R ceeeesenan 5259
Improvement of accuracy of CC slab weight by the control of pinch

rolls pressure. Yoshiji Funamoto, et al. ..ccecrecccranccccaccens ceesaeeseses S260
Replacement of Kashima No. 1 of Sumitomo Metal Industries, Ltd.

Junichiro Yoshivama, et al. ..cceevecccns cesssesacsaccses Ceteesssccrassacnsenea 5261
Development of automatic casting technology for continuous slab caster.

Aimei Shiraishi, et @l. ..ceceecsoccccccccasasssoccsccssncscas ceeseecreracanensns 5262
Inner surface measuring system for round blllet casting mold.

(Automation technology of round billet C.C.M. for seamless

pipe--III). Masami Nakamura, et al. ........... teecsseenssceessnsasessenncaan 5263
New control system of the slab casters at M1zush1ma works, Kawasaki
Steel Corp. Hirosato Yamane, et @l. ....cvecnscecennacccancenanncccccccncccce S264

Analysis of shell deformation and thermal stress of wedged- slab in

continuous casting by creep model. (Continuous casting method of

new shape slab for section steel rolling--I).

Pakamasa OhNO, €t @l. .ieceescssoessosososcnsasscnscasncosonscnassscs ceerseceeans 5265
Simulation on straightening behav1our of wedged-slab using rubber specimen.
(Continuous casting method of new shape slab for section steel

rolling--1II). Takamasa Ohno, et A@l. ..ieussevecoensanssnccnanasaansans et eeaassae 5266
Casting result with wedge added mold. (Continuous casting method of

new shape slab for section steel rolling--III).

Makoto Takahashi, €t @l. ceeeececesoeoarocesssssesacssssassssnssssosesonncsnns S267

Swelling level by bottom blowing and de51gn of plug (Refining process

of EAF by bottom blowing). Masahisa Tate, et al. .......icicnieeccenerooens ... 5268
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269 Mixing time and practical application to 50 T EAF.
Masahisa Tate,

270 Reduction of chromium-ore in electric arc furnace.

process of EAF by bottom blowing).
Atsushi. Watanabe, et al.
Nippon Kokan K.K. Yoshiaki Tabata,
supervising system. Norio Misaki,

Steel Corp. Masahito Suitoh, et al.

Noriyuki Urabe, et al. ....eeeon.

Kyoichi Kameyama, et al. ........ .

et al.

274 Application of oxygen top blowing at hot metal pre- treatmen%
275 Dephosphorization behaviour of hot metal with BOF slag-based flux in

250 T BOF. (Development of dephosphorization method of hot metal in

top and bottom blowing converter--III). .
276 Pretreatment of hot metal with scrap in top and bottom blown converter.

R R Y

of optimum hot metal treatment process--I).

278 Development of dephosphorization method in ladle.

optimum hot metal treatment process--II).

casting. Nobuhiko Morioka, et al.

Shigeru Imamura, et a@l. ,..coeeececcncnns cesen
282 Precipitation behavior of Ca-containing inclusions in Ca added CC slab.
Shinya Kitamura, et al: .iveececaceonn i W e e eeseeseseasecendscansacseasneesese
283 Improvement technique of subserface gquality in continuous casting bloom.
Hiroshi Kuramoto, et al. ..ceveerveosan S sesseasadaniuseaa

284 Inclusion aggregation of CC bloom.

" Hajime Mori, et al. ..... e e eoes e ecceases s esses e iiaraaieces e
288 .Production of leaded free cutting steels by bloom continuous cast.
.. ‘Masatoshi Sasaki, et al. ....... Ceeeerscseesessnseaen
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289 Screw down - control systems for blooming mill.
290 ‘Calculation of thermal deformation and its application for section

'steels. (Shape control of section steels--I).
291 Calculation of roll separating force in universal rolling of H- beam.

"Hiroyuki Hayashi, @t @l euuieeseeseoeoooeenaceoneseoensesncssosocasonsosnenses
292 Hot rolling of mast rail for fork 1lift truck.
293 -Outline and operation results of new bar and rod mill.

‘'of new bar and rod mill in Sendai Works, Azuma Steel Co., Ltd.--I).

Hiroshi Ueda, €t @l. tueeeeesessosescsneeasosessennocasosssssossesossnescnasssss
294 ‘Furnace computer control of new bar and rod mill.

new bar and rod mill in Sendai Works, Azuma Steel Co., Ltd.--II).

Masakatsu Saito, @t @l. tiveeeerecsrsersoessocsnceoseoosnssscsensasscsssonnsosss
295 Quality of heat-treatment free steels produced by new bar and rod

mill. (Outline of new bar and rod mill in Sendai Works, Azuma Steel

Co., Ltd.--IIX). Yutaka Sagae, et al.
296 Effect of metallurgical factors on steel wool machinability.

Atsushi Ishikawa,
285 Application of continuous cast slab for steelpaper.
Tetsuya, Morlya, et 8l. tiiiieiieteciseiaaaan
286 Manufacturlng of enameling sheet by C.C.
287 Continuous casting Oof Ti-stabilized stainless slabs.

..........
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et al.
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Katsuhiko Arai,

...................

277 Construction and operation of hot metal treatment process.
Motoki Yoshida,
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Kiyoyuki Honda,
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" Toshiyuki Ishikura, et al. .ceeeo...
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297 Sheet pile de-burring robot. Hiroyuki Noro, et al.
298 Life of Mo plug repaired by HIP in experimental mill rolling.

L L I I A R A AN A R I I I

Shigeru Uchida, et al. (.iiieiitieeeietitseeceecerersorensssssceosesosanncnconssns

299 Effects of guide plate on bottom end shape in elongator.
(Development of drive roller shoe for cross helical rolling mill
of seamless pipes--III). Mikio Kodaka,

300 Effects of driving force on rolling efficiency and bottom end shape
‘in elongator. (Development of drive roller shoe for cross helical
rolling mill of seamless pipes--1IV).

Mikio Kodaka,

et al.
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301 Seam following control of annealers for electric seamed pipes.
w Yoshiharu Kato, €t @l. cecescscsesersossoassscsssnsacsseasnscasacssscosscscsocncs s301
302 Production of small diameter and heavy wall thickness ERW tube.

Michiaki Yoshida, €t @l. ceesecesecvccsnsscesescscsssoscscsosesssncosssacssscsns 8302
303 Hydraulic straightener control system. (Study on tube straightening--VI}.
: Takeo Yasuda, €t Al. ececececocesscsossasssassasscsnsooscnassonssoncscssscososcccs 5303
304 Straightening of tube. (Study on press straightening of tube--I).
o Yoshiaki Sugimori, et @l. cevceeseoscccosecvonosaoseccasnscnsoncsscccesoccaces 5304

305 Circularizing of tube. ' (Study on press straightening of tube--II).

: Yoshiaki SUgimOri, €t @l. eceeecesccnsssosssecsovencctnncctcncscsnsscoscocccones S305
306 Effect of chemical composition and bonding condition on mechanical

properties of induction bent pipe. (Development of elbowless-pipe--I).

Yasusuke INOUEe, €t Al. ceveeessrenssosecsstsocsstsasssssscacsnocanssssscssccncanscns 5306
307 Effect of induction bent pipe dimension on internal pressure resistance.

(Development of elbowless-pipe--II). Hisashi Naoi, et al. ceevevvscesasssoess S307
‘308 Sealing mechanism of seal ring inserted between the threads of OCTG :

connection. Kazuhiko Ito, et @l. .eeeecseoccasossccseasesssssncscastssssosccsaccs 5308
309 Development of seal ring bear OCTG connection. - Kazushi Maruyama, et al. ..... S309
310 Thread geometry inspection system with optoelectronical sensors

and contact gauges. Hisatsugu Ishizu, et al. ..evcciccecrccccccrecccrannnncen s310
311 Model test for improvement of buckling limit in edge rolling.
’ (Study of heavy width reduction with inclined edging rolls--I).

JitsSuo Kitazawa,; €t @l. ceeeceesssssanscssscssssesvssesassecasansccssssasscanns S311
312 Feed forward automatic width control of plate rolling. (Development

of a process for manufacturing TFP (trimming free plate)--1IV).

Tsamu OKAMULA, €t 8l. ceeeicscsscscaossocsssossssssoosssscssnsosnsssssssnansccs S312
313 Outline of edger and edge miller of plate mill at Oita Works,

Nippon Steel Corp. Kohzo Kohno, et Q1. ceevecsscssessseseenseccsssccssesasass S313
314 Shape meter and shape control system for plate mill.

Shoji Takahashi, €t @l. teeeeesescccoccncoseresecsccnsaonccccancccccsecccrcccs S314
315 Development of rolling technique for tapered plate. v

Toshiyuki Ooka, €t @l. cecsecsseccesnsocsosonsssesosesnsascncrsoasctnccocecscss S315
316 Development of rolling technique for differential thickness plate.

Toshiyuki Ooka, €t @l. sececeersescocsonsosscnssosacossnsecnsacssscocsccnccocs S316
317 The outlook of tension hot leveler for plate. Akira Nishiyama, et al. ....... S317
318 Control of the tension hot leveller at Fukuyama Works, Nippon

Kokan K.K. Shinji Ohori, et @al. .cicesececcsceccccsosesccsscssscsnncscconccses S318
319 Development of chamber estimation system for plate strip cutting.

vYoshikazu Obanya, €t 8l. cceiescsssssscenccaccsscssscsoonccccccassscenvonccnns S319
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320 Outline of the high efficiént reheating furnace with low heat inertia.
(Construction of the new. reheating furnace at Kimistu plate mill,
Nippon Steel Corp.--I). Yoshihumi USUi, €t @ls weeeecescnscsscscrssencsoonsnses 5320

321 Combustion control system of the new reheating furnace in plate mill.
(Construction of the new reheating furnace at Kimitsu plate mill,
‘ Nippon Steel Corp.--II). Toyohiko Ueda, et Bl. teeecscenceassesesasaresssccens 5321
322 Mill pacing control system in plate mill. Yuzi Adachi, et al. .coeceeeceeesecss S322
323 slab uniform heating technology for plate slab. Masanori Ebihara, et al. .... s323
324 Furnace computer control of plate mill at Chiba Works, Kawasaki
Steel Corp. Chikara Osaka, et @al. ..essseseccrercssscrccreraccnccscsccocccccs S324
325 Modification of reheating furnace of No.2 large section mill,
_ Fukuyama Works of Nippon Kokan K.K. Yuzo Kato, €t Al. ceeesececnsanasssasssss 5325
326 Combustion characteristics of similar figure burners.
: vutaka SUZUKL, @t Bl. veceesscccssasascccssassssossoscssssasesssnosansssssccns S326
327 Data processing system for researchers aid by central computer.
Yasuhiro Motofuji, et 8l: wececeveesotoosssscscccesoasossasasascnccscconcccans s327
328 Traffic control system for pipe carrying trailers. :
Toshiyuki Yonemasu, et al. ccceesceceaccessacsnsccosonccnannrconsenectocccrses 5328
329 Coil transfer system by palette. Toshikazu Mori, et Al. cerecenccecessecasees 5329
330 Remote plant monitoring system for maintenance. Tsutomu Kuno, et al. ........ S330
331 Development of new function of AGC system. (Remodeling of strip
thickness control system at Kimitsu 2CM, Nippon Steel Corp.--I).
© Ryuichi Muramoto, et @l. ..ccececeescoceccsenasoccosceconscasscccsononcocccnses S331
332 pevelopment of high response speed control system. (Remodeling
. of strip thicknéss control system at Kimitsu 2CM, Nippon Steel
Corp.--II). Masanori Shimada, €t al. ...cccececcrersresoscneccacsoenocnencncces S332
333 Development of high response hydraulic push up system. (Remodeling
of strip thickness control system at Kimitsu 2CM, Nippon Steel
Corp.--III). Ryohei Koizumi, et @l. cevceencocesnssnscorasencnnansneccncnenoces S333
334 Development of AGC system for fully continuous cold rolling mill.
Masanori Shimada, et @l. cceeeesseccesssescrscsssssaccsesssasssssscnsscsioocnccoe S334

— 69 —



335 Analytical approach to effect of roll bending in strip rolling.

Takashi IShiKawa, @t @l. e uuereeeoeaeoeesooensesesonsososesseaesanoscassessss S335
336 Roll eccentricity control with roll balance cylinder. Toshiya Ooi, et al. ... S336
337 Analysis of slipping and chattering in high reduction rolling.

(Characteristics of 12 hi cluster mill--IV). Akihiko Pukuhara, et al. ....... 8337
338 Automatic flatness control system of cluster mill. (Characteristics :

of 12 hi cluster mill--V). GOIrO FUKUYAMA, €t AL: & e eeeeoensosoconrensensness S338
339 Prediction of kiss roll and method to decide optimal taper of

work roll. (Studies on foil rolling by work rolls of large

diameter~-I). Kenji Hara@, €t @l. .uuueeoeaceoceoenensecsoeneenesnnooensnassness 5339
340 Application of work rolls of large diameter to the commercial

production mill. (Studies on foil rolling by work rolls of large

diameter~-II). Shigeo MatsSubara, €t 8l. seveeeeieeeeeencoessosansnecenneesess S340
341 Outline of AC drive system of cold tandem mill. Katsuhiko Doi, et al., ....... S341
342 The application of tension monitor control to the tension reel.

JUNJL OJIr0, @t @l. tiutreeueoreenceceaseeoosooeasonssosoneeosoneeonnosanenesss 5342

APRIL 3,11987

343 Development of embossed H-shape. Keiichi Takada, et al. .veveeveneeeeeeessss S343
344 Mechanical behavior of latticed type SRC beam using ultra large
deformed bars as its flanges. Yohichi Kobayashi, €t @l: .i...ieeeveesecscesss S344
345 Heavy thick 60 kgf/mm? class steel plate with low yield ratio.
Nobuo Shikanai, et @l. cuueeieidieienenensveesioecsossnnasonnsevennanansennes S345
346, Effect of environment on fatigue crack propagation for duplex
" stainless steel. Hiroyuki Masuda, €t @le eueeeeeeessececeoesocsesoeeenessensss S346
347 Fatigue strength of Gusset welding joints for steel tower.
Shin-ichi Nishid@, @ @l. tuuueieuenneenoocensssssssosssanscsacansnnssseasensss S347
348-Recent current of base isolation and seismic control system for
building structure. Takayuki TeramotO. e..veeseeseescoscecenssasosoaseneseess S348
* 349 Development of the friction damper for earthquake response control.
Keiichi Takada, et @l. tuiieeeeeeoiesrsoroncosoecascnssasasnseassonassssensesns S349
350 Barthquake observation of embedded steel plate cellular bulkheads.
Takeshi Tida, €t @l. tueeeeeeeeseoneaocensssoaseesneasaasossenseesnsasesssssns S350
351 Cooling method of steel by flashing liquid jets. Akio Fujibayashi, et al. ... S351
352 Characteristics of heat transfer of multi-water spray nozzle.
Akira Onishi, @t @l. ciseeseesosoevesescosareasoosecnosnsonsesssanssscasessoes S352
353 Control of temperature and shape on controlled cooling of steel
plate. Hiroshi Uekaji, @t @l. . iiieitoeooesoooacecsssoeanonnosneacnsnnsssasses 5353
354 Characteristic temperature during dip quenching of heated metal
- in pool water. Masaaki Usuba, €t Al. tiveeeecsccscccccscacsonessnonssssosssnees 5354
355 Factors affecting cooling ability of water-filled cooling tube
for bar. = (Temperature control technique for controlled rolling
and cooling of bar--III). Mitsuru Moritaka, et @l. tiveeeeesseecensonneenssss 5355
- 356 Practical application of cooling system to bar mill.
(Temperature control technique for controlled rolling and cooling .
- of bar--IV). Yutaka Ichida, et al. e ce s st s sttt ss et enstestrrassssencnansces S356
‘357 Investigation of cooling control method to prevent cracking in
pipe quenching. (Development of cooling control technology "in .
pipe quenching--I). ‘Masami Kan@i, @t @l. wiuveeiveeecononssoeconceecsasesssess S357
358 Experiment of cooling control method to prevent cracking in pipe .
“quenching. (Development of cooling control technology in pipe
quenching--II). Michihiko IWamMOtO, @t @li t.uveeeeveceesnscesossooeveneeeassss S358
359 High speed operation technology of continuous annealing line.
Yasuhiro YamagucChi, €t @l. ceuieuueeesveoesonoesocecncneesssncesosessessnessses S359
360 Chrome plating application technology for work roll of cold relling
mill. “(Application of chrome deposit work roll--II). Ichiro Aoki, et al. .... S360
361 Development of high-chromium cast iron work rolls for cold strip
mills. Ryosaku Nawata@, €t 8l. seusevsvsnsosocnneoeeivocnssonscoanasoeeeennnss S3I6L
362 Development of dull roll laser beam finishing machine. ; .
- YOShito Rawai, €t 8l. teeueeeeeestonssonnscsonoacnconoeassbonoeonssesscenanens S362
363 sSpalling on tension leveler roll surface in pickling line. C
AKihiro Yanagisawa, @t 8l. tueeeiesoscveesosennncncnoeneiosesasosssasasssnsnss S363
364 Characteristics of new material roll for stainless steel and :
its actual rolling results. Takashi Hashimoto, €t @l. ....iuvsveeeeseseseenees S364
365 Scoring of roll in hot rolling of stainless steel with hot : o
strip test mill. Yuichi Higo, €t @l. teueeereenreenoenseensenesoesnsesennsses S365
366 Application of lubrication technique at Fukuyama No.2 HSM, Nippon .
Kokan K.K. (Hot lubrication rolling at roughing mill and lubrication
cut at Krop knife). Masahide Yamamoto, €t @l. eeveeeernsncesoceoceveseceasses S366
367 Properties of PTA and its applications for industries.
Hiroshi Goto, €t @l. tuuuvueeeennnsesocsonsooensoeanneonsacoennsnsnsasensannss S367
368 Development of o0il analyzing system. Ken-ichi Danjyo, €t al. «eoeeeeeeoeeseson. 5368
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Synchronized operation system between steelmaking and hot rolling

at Mizushima Works, Kawasaki Steel Corp. shoichi Takizawa, et al. cevessccccs
Development of operation and quality assurance system for continuous

casting. Masaaki Nariishi, et @l. scccieccoereanreoonasscanonnvnncocconerccns
Rolling chance free operation by work roll shift in hot strip mill.

SUMihiKO ItO, €t @l. eeeccoceveooosssossssnessasssecasscnasanasscoccncccoscnos
Analysis of rolling behavior in dog-bone rolling.

(Technique of dog-bone rolling’ in edge rolling-=II1).

Yoshiki Tatsumi, €t @l. eeessvivcssossscecssscacacrssevrosssonssanaacscsscncces

Application of crown and shape control system to hot strip mill

in Kashima Steel Works, Sumitomo Metal Industries, Ltd. (Development

of crown and shape control system in hot strip mill--I).

Shigeru Yagisawa, et @l. .eceeeececcccuooasconssoanssaraccsnsnsccccnscnncccacccs
Outline of remodeling at f£inishing stand for hot strip mill in

Kashima Steel Works, Sumitomo Metal Industries, Ltd. Tadao Ebukufo, et al, «..

Improvement of edge drop and buckling prevention by upper holding

roll in edger between hot-strip finishing mill. (Study on strip )
edging--VI). Yasuo Igarashi, et al. .cceeisioesnnennocononcccrscrcccnnccnrcns
Effect of coil box .installed into Chiba No.2 hot strip mill,

. Rawasaki Steel Corp. .Nobuaki Nomura, et al. cceccercecccocnrcccnconcovccrcens

Width meter by optical fiber linear array for hot strip rolling.

Takao Yamane, et al. JE R T L LR R R R R
A long life blade for hot shearing machines. Katsumi Takada, et al. «..ccveven
Application of process diagnosis technique to down coiler.

Matsuo YOsShimoto, €t @l. ceceecesccssssessesrsasaocsoseesconssonnscscscvsonscce
Scale-breaking of hot-rolled strip with rubber roll, Tetsu Matoba, et al. ...
Establishment of scale removing device of flash butt welder at

pickling ‘line. - Norio Kikuchi, €t @l. ceveicecoevscsessssasocasasscscccsccocce
Laser welder for thin and wide electrical steel strip.

Mibuo Tamura, €t @le. coecseesassossssssscsscrersossnsvsscsssesssssrocrasssscccce
Welding characteristics of high power laser welder. Masahiko Ito, et al. ....

. Application of roller bearing to back up roll in hot strip mill,

Kenji DOi, €t @le seeseceesooccoceovrenssnosooscsscnssasssoorensnsssnnssssocsses
Shock torque reduction device of a rolling mill. Shumei Yamamura, et al. ....
Analysis of roll.chock strength and bearing load distribution

at Mizushima hot strip mill, Kawasaki Steel Corp. sadanori Nakano, et al. ...
Reconstruction for saving electric power at Fukuyama No.2 HSM,

Nippon Kokan K.K. Hiroshi Nishimura, €t @l. seceveceosscereoscsassossscossncas
Total power saving system_for auxiliary electrical equipments for

hot strip mill. Hiroshi Ohashi, et al. .cecevcevceecacccerecnnnccnnvncecences

-- CHEMICAL ANALYSIS . SURFACE TREATMENT ==
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Quantitative XPS analysis of binary Fe-Cr alloys.

Takako Yamashita, et al. ..... B R R R IR B R
Discussion for practical auger quantification using peak profile.

Akihiro Tanaka. «.ecceceecne ceessessesnaanan cetsesene e PR e eenee ceaneeen
CMA calibration procedures for practical auger quantification.

Hideo Iwai, et a@l. cecieeccicrnonnecaconns SN
Development of automatic glow discharge spectroscopic analytical system.
Yasuko Furunushi, et al. .c.cecesvecccccccnces tecetecsesenansnosones cressseane
Analysis of nitrogen in polymeric films of prepainted steel.

Minoru Kiyotuka, et al. ...iveveerecccarccnocnnccnncs et ieeecasaesanas essscsese
Inductively coupled plasma emission spectrometric analysis of slag samples
using laser ablation technique. Tadashi Mochizuki, et al. ..ecececcccncncs ceee
Direct measurement. of manganese in molten iron with observing spectrum

from hot spot. Koichi Chiba, et @l. ..ieeereereonecenenenancsenennsessorsnres
Determination of trace amount of carbon in steel using combustion-infrared
absorption spectrometry. Shigeomi Sato, et al. ...oceeceenncnrverrannormnnees
Determination of free carbon in silicon carbide by infrared absorption

method after combustion. Tadashi Onoda, et al. ......c.ceeeneeenees ceeeaeseen
Development of automatic sample preparation apparatus for gaseous

components analysis in steel. Takashi Sugihara, et al. ...cccececern- ceeececan
Determination of trace amount of oxygen in steels by inert-gas

fusion technigue. Yasuo Inokuma, et al. ...ceveveeecroncaaees feeeasaesean cene
Determination of trace concentration of oxygen in steel on the basis of
caribration using a reagent. Shigeki Tomiyama, et al. ......... Ceeeereraeenen
Determination of phosphorus in high tungsten Ni-base alloys and

cobalt-base alloys. Hiroyasu Yoshikawa, et al. ...cce.ectorennaaennrerocnrenes
Microdetermination of silicon in metal by gel-phase absorptiometry.

Kazuo Matsubara, et @l. .ccevceecsccecerstcccnccccnccans B R R I
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XRD and XRF analysis of electrodeposited zZn-Fe alloy layer.

Kiyotaka IMai, et @l. wiveuenweneennnennnnenns et st st eesa et e enaanees cteeeeas S403
Crystal structures and thermal phase transition of electrodep051ted -
Zn-Mn alloys. Akiyoshi OKado, €t al. .uuueenveeeonoeneieeneeennonnnnnnnnnnn .. S404
Relationship between surface free energy of galvanized steel and its paint .
adhesion. Kazuchika Iino, et al. .....iiiiiuneneneeoanennnnnonnnn ce e et e e 5405
Appllcat1on of scanning vibrating electrode technlque for studying o
corrosion behavior of coated steels. Hisamitu Mizuki, et al: ...ivuevennn. .. S406

Effect of nickel preplating on the tin distribution of lightly tin-coated

Steel. Toyofumi Watanabe, et L. ..uu.eeueeoeensioionnnoerenaseneeenneennnnn S407
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Corrosion resistance of various alloys in molten carbonate salt.

(Development of separator materials for molten carbonate fuel cell--I).
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Corrosion resistance of austenitic stainless steel in molten
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Takaaki Matsuda, €t @l. tueuuiivieeeeeeeenannnnnnnnneneeanaesnsnseenun,
Corrosion resistance of ferritic stainless steels in high temperature
water. (Development of ferritic stainless steels for low-fin tube of
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Effects of heat treatment and alloying elements on the mechanical

properties of 9Cr-1lMo type steel.  (Development of new 9Cr-1Mo type

steel--I). Kazushige Tokuno, et al. .......... R heet et te s e eeaan oo ... 5501
Effects of alloying elements on the creep proper ies of 9Cr-1Mo

type steel. (Development of new 9Cr-1Mo type steel--II).
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Properties of ASTM A387-91 steel plates produced by basic oxygen process.
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High strength 9 Cr Mo W steel for boiler tubes.

Mizuo Sakakibara, et al: .c.cvoccaces Y eeteeisecerasa e S505
Effect Oof W content on creep rupture strength and toughness of

12 & Cr steel. Kou-you Ryuu; et al. ...ceceicceccce-e et ecscescecsaasenarrsnn 5506
Effect of Ni, W and N on high temperature strength of 13 Cr heat

resistant steels for boiler tubes. Katsuro Oda, et al. ..iveecanasen teesceeness S507
Effects of V and Nb on long term creep-rupture strength and

microstructure of 10Cr-2Mo heat resisting steels.
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Effect of phosphorus and silicon on the formation of retained austenite

in cold-rolled steel sheet. -Huang Chuan Chen, et al. .ciceeccccncne chessavees S509
Effect of Si and Mn contents .on the mechanism of obtaining retained

austenite and enhancement of elongation by its TRIP phenomena.

Yasuharu Sakuma, et al. ...... sedecsessaseccons teecenossesesetaressenanasnns «... S510
Development of 100 kgf/mm? grade cold-rolled sheet steel for

Effect of hot band structure on mechanical properties of cold rolled
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Effect of continuous annealing type on strength and ductility of

cold rolled dual phase steel. (Development of RQ-CAL type high

‘strength cold rolled sheet steel with extra high ductility--I).

Hidenori Shirasawa, €t @l. ecveececsssesssaasaoseccossansnensccseecs feien e S513
Effect of silicon content and CAL condition on ductility of high

strength cold rolled sheet steels. (Development of RQ-CAL type
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Mechanical properties of Al-killed cold-rolled steel sheets produced

by continuous cast and direct rolling process. Osamu Akisue, et al. ......... S515
Effect of Cu content on the mechanical properties of Al-killed, low C

cold rolled steel sheets. Susumu Okada, et al. ......... Ceeeeeaeeaes ceeecesen S516
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in extra low carbon steels. Takashi Obara, et al. «ceseecececns cessescsnoene eee. S517
Effect of C content on the recrystallization behavior of Fe-P alloys.

Hirosuke Inagaki. ..... ceceeen R fveonccessinesosnes teeeseccanesasanss S518
P-C interactions in the recrystallization and temper embrittlement

in Fe-P alloys. Hirosuke Inagaki. ......... Ceeecesesseeneesnoas ceeae e ... S519

Effect of cold rolling condition on T-value of cold rolled
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vasuji Tanaka, et al. ......... ceesssssesena R ceeeses S520

Electron channeling pattern analysis of the orientations of deformation
bands developed on hot rolling for ferritic single phase stainless steel.
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pole figure and its accuracy. Ryo Shimizu, et al. ..ccceieenenn e teeeseesesss 5523

Evaluation of microstructural volume fraction of hot rolled steel

by using transformation detector. Masahiko Morita, et al. .ccececcecaccsccene S524

Effect of material properties on wheel-durability of high strength

steel. Tomoo Sekine, et al. .iacievaosen. feeteserecscnseaneneaann feresseenaes §525

Effect of Si/Mn ratio on slag removability of CO; shielded arc weld.

vukou Takeuchi, et al. ......... ceeseecneas e eeeseecesssesanaenererans ceecsene $526

Effects of §-ferrite and S on the hot workability of austenitic

stainless steels. Yasushi Katou, et al. e saaes et etsesesaereensnsasansens S527

Hot ductility of 42 % Ni alloy. Tadashi Inoue, et Al. tieieerescasescesenoenn S528

Application of a high-nitrogen austenitic stainless steel for heavy

duty fasteners. Michio Okabe, et Al. ceeieeancnns cheaeaeecenns N S529

A XANES analysis of the effects of solute N atoms and low cycle fatigue

in austenitic stainless steels. Nobuhiko Kondoh, et al. ...... ceecesean e ees S530

Effect of boron on brittle fracture after press forming of high purity

ferritic stainless steel. Fumio Fudanoki, et @l. ..eeececrencsss heemeseaenaae S531

Effect of second phase on the yield point of SUS430 stainless stee

sheet. (The study on the process metallurgy of ferritic stainless
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Descaling behavior of SUS430 stainless steel hot coil in
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properties of 13 % Cr steel oil country tubular goods.
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535 Fretting fatigue behaviors of low-fin tube. (Development of ferritic
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magnetization measurement. . Setsuo Takaki, €t 8l. s.ueeeeeencnennnnnin.. eeeee. S539
540 Reversion mechanism of deformation-induced martensite to austenite in '

metastable austenitic stainless steels. Kouki Tomimura, et al. .............. S540
541 Cryogenic properties of the EBW joint of V~bearing 316LN stainless steel.

Nobuo Matsuno, et al. ....ov.c... ceeceseceannnan R R, e eeect i een e S541
542 Serration of metals at very low temperatures and its computer simulation. :

(Study on the deformation behavior of metals at very low. temperatures--III).

Hisaki Sakamoto, et al. ..... Ceecesaans ceesean t ottt c e et aean ceeeen e .. S542
543 Effect of alloying elements on mechanical and magnetic properties of

austenitic stainless steel at cryogenic temperature.

Toshihiko TakemOtO. ..iveeverennnennennns feteseee et annes et e eseesasesieanean . 5543
544 Effects of aging on cryogenic mechanical properties of .
nitrogen strengthened steels. Masao Shimada. L ee.. S544

545 Influence of fabrication of sheath for Nb3Sn super-conductor
on cryogenic tensile properties in Nb added SUS316LN steel sheet.
Shoji Tone, et al. ituvervevonnnneuennmennninns e deeeer i e e neteeanaaans seesssses 8545
546 Relationship between testing conditions and tensile properties of
- austenitic stainless steels. Nobuo Yamagami, et al. ....iiiiiiiininennnnne... S546
547 Serrated behavior of metals and alloys at 4 K. Nobuo Yamagami, et al. ....... S547

APRIL 2, 1987

548 Formation of large MnS in hot rolled Al-killed steels.

Kouichi Takeuchi, et al. +vvienivnvrnenennanannnns Ceeeeeeeteietaeeeaeana ee... S548
549 Cold-work brittleness of extra-low carbon hot rolled steel sheet.

(Development of extra-low carbon steel sheet with extra-deep

drawability--II). Kei Sakata, et al. D T T T I T P ... S549
550 Effect of hot rolling condition on the hot rolled-recrystallized .

texture of extra-low carbon steels. Shun-ichi Hashimoto, et al. ceeeesasasses 8550
551 Effect of hot rolling conditions on r value of hot rolled steel sheets.

Takaaki Nakamura, et al. ...... R T, B Y - 1- -3 §
552 Mechanical properties of Nb-microalloyed hot-rolled steel sheets

produced by continuous cast and direct rolling process.

Masahiko Oda, et al. c.viviviinnnn.. ceeeenae ceecteaaese e sestesisecastsesaceses 5552
553 Influence of microstructure on the bendability of the transformation

hardened super high strength steel. (Development of the transformation

hardened super high strength steel--II). vYaichiro Mizuyama, et al. .......... S553
554 Effect of ferrite grain size on elongation and strength of hot-rolled

steel sheet under plane strain stretching test. Masayoshi Suehiro, et al. ... S554
555 Estimation of ferrite grain size after intercritical rolling.

(The development of thermo-mechanical-processing technology on
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556 Effect of thermo-mechanical treatment on mechanical properties of
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557 Development of APIS5SLX89 line pipe for sour gas service. (Development
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service--III). Akira Ito, et al. ..... Ceeteceest et etecesennn ceseesseetetaaan e.. 8557

558
Motofumi Koyuba, et al. ......... sesestacsns D - 3 31 -
Effectiveness of microalloying of Nb to toughness at HF-ERW welded zone.
Itgurou Hiroshige, et al. ... ievveunnnn. eeeesenn R R S P, S559
Effect of profiles on the rail surface defect in heavy haul railways.
(fhe study of contact problem between rail and wheel--III).
eiji Sato, et al. .............. St et ec s rcs e ettt ceseen ceeceeseannaans S560
561 Fundamental study on air quenching for in-line heat treated rail.

(Development of in-line heat treatment for high strength rail--I).

‘Hideaki Kageyama, et al. ..... et ececets st anactenennns ceseesereneann eeeeenanan . S561
562 Fundamental study on mist jet cooling for in-line heat treated rail.

(Development of in-line heat treatment for high strength rail--II).

Yoshiaki Makino, et al. ...veuvenn.. ceetstesesnace L ciseee .. S562
563 rFundamental study on salt bath quenching for in-line heat treated rail.

559

560



564

587
588
589

590

591
592

593
594

595

596

597

Strengthening and toughening of Fe~Ni-Ti maraging steel by
unrecrystallized solution treatment. Kazuhiko Kuribayashi, et al.

565 Heat treatment and mechanical properties of a medium carbon

Ni-Cr-Mo-V steel. Yoshihiro Kataoka, €t @l. tceciceieseserossncasesnccssescsss 5565
566 Evaluation of dynamic fracture toughness in a cast iron by instrumented

charpy test. Teruo Kishi, et 8l. cuietieieennieeeeeeeocssosssossssosssssanssns .. S566
567 Types of creep behavior for SUS304 and 316 steels. Masao Sakamoto, et al. ... 5567
568 Effect of precipitates on the long term creep rupture strength of :

18%Cr—-8%Ni stainless steels. Hideto Kimura, et al. ...ievecereccncnns ceeeeeen S568
569 Effect of hot corrosion on the creep rupture properties of austenite

stainless steels. Seiichi Ikeda, et @l. ..iiiiieeeneseroreeeecesonocssonnnnns 5569
570 Various properties of high strength and high corrosion resistant

austenitic steel tubes for boiler. Yoshiatsu Sawaragi, et al. ....... ieseea .. S570
571 Inspection of inner-surface~fine-grained SUS321HTB boiler tubing

after long term use. Takahiro Kanero, et al. ............ B e feeevans S571
572 Hot-hardness of nickel base superalloys for jet engine before and

after service. Akihiro Ohara, et 8l. .....ciieveeensooscnncscnsoconns PN S572
573 Isothermal forging of the Ni-base superalloy, waspaloy in air.

Takehiro Ohno, et 2l. t.vieeeeessocesosseossscssosocosocsasacen ceseee sevesees 5573
574 Measurement of lattice misfit between vy and y' phase in Ni-base’

superalloys. Katsumi Ohno, et al. ............. ceeesaaanane teeetreean ceeenaen 5574
575 Creep rupture life of y'-phase precipitation hardened nickel-base

cast superalloys strengthened by grain boundary carbides.

Katsuyuki Kusunoki, et al. ....... ceeees ceteiectecennanna tessstcecesseseanannn S575
576 Creep rupture properties of modified Ni-Cr-W alloys in an impure

helium environment. Tatsuhiko Tanabe, et @l. .uiiiierineencereossossanannaces S576
577 Effects of g-phase precipitation on mechanical properties of Fe-Ni

base superalloys. Kazuaki Nishino, et al. ...ciietecnrrenecsncasccnans vesence S577
578 Influence of carbon content and tool materials on adhe51on 1n

machining. Sakae Katayama, et @l. .....ceeiicreceosncscasscnossosnnncnsos cese.s. S578
579 Effect of sulfur content in steel on the wear of ZrO2 cutting tool.

Sakae Katayama, €t al. ..ceieececesscescvionannns ceececnsaasns csseseacan ceese e S579
580 Influence of MnS in steel on shear stress in machining.
. Sakae Katayama, et al. ..... teeccacsssaisanan eececesssesssscessassenca ceeeene S580
581 Influence of MnS Inclusion and Mlcrostructure on drilling machlnablllty.

Satoyuki Ishizaki, et @l. ceevieeesconconnnnsas ceesescesesuanns veereae PN s581
582 Machinability of extremely low-leaded free machining case

hardening steel. Kaneaki Hamada, €t &L. «eeeveeeeeeeesosanseenaseseacennasess 5582
583 The influence of lead and boron on machinability of low-carbon

resulfurized free-cutting steels. Masashi Sato, et al. ..... Ceesenaee ceeaen .. S583
APRIL 3, 1987
584 Structure and wear resistance of adamite roll materials for hot

working- rolls. Hiroshi Noguchi, et al. ....oveereceeccncns cecesenee ceseses.. 5584
585 Effect of Mo and V contents on wear resistance and surface ‘condition

of work roll for cold strip mill. Tatsumi Kimura, et al. ........... weeeess. S585
586 The change of MC morphology of 3 % V high speed steel by addition

of rare earth metal and its behavior. Yasushi Tamura, et al. .......cccc.0.. S586
The effect of rare earth metal on the toughness of the 5 % Cr

hct work die steel. Yukinori Matsuda, et al. ...iceerevccccincccanse eveseessss S587
Effects of Mo and Co contents on wear resistance of die steels.

Ken Kashiwagi, et al. ....ciececencenccncncees Cesesesecsssansns ceecacen PN . 5588
Heat~check properties of 7.5Ni- 3Co high toughness tool steel.

Toshimitsu Fujii, et al., ...ciiiiiviioiensnen ceseans B S589

Effect of granulation of eutectic carbide of austenite cast steel
on toughness and wear resistance. (Tribology on tools for hot

working--I). Kenji Tsubouchi, et al. ...cceriiieccnneernencannnns cecessscans S590
Improvement of fatigue strength of bearing steel by cleanliness.
Miyuki Yamamoto, et al. .ceeeecceccencnn R R R ... S591

Effect of deformation condition on austenite grain size in
3.5 Ni Cr Mo V steel. (Study on recrystalllzatlon and grain
growth of austenite during hot forging in heavy fOfglngS-—I)

Hiromi Hori, et al. .ceeececcensssecscccccncns cesececsssssseee cecssesesseeans 5592
Production of super clean rotor forging. Mitsuyuki Tanaka, et al. ceeeeennns S593
Evaluation of high purity rotor for low pressure turbine.

Yomei Yoshioka, et al. .cececeeieniennnn ceeseatesscseteceaeenaenn ceessneenann 5594
Effects of alloying elements on mechanical properties of high Cr

turbine rotor steels. Kentaro Asakura, et al. ..ceieciceresocenssccccnncncss S595

Mechanical properties of 12 Cr rotor forging for an advanced turbine.

(Advanced 12 Cr rotor for high temperature steam turbine--III).

Tomohiro Tsuchiyama, et al. ..... chececcsesssscenaanettnenssans ceseeeeneann .. S596
The effect of Ni and W on creep rupture strength of 12 Cr steel.

(Advanced 12 Cr rotor for high temperature steam turbine--1IV).

Yusaku Takano, et al. ....cceeecans ceesieae e et esesassenenesaso s ceseesas S597




598 Effect of Al, Ti, B and N contents on the mechanical properties of

direct quenched and tempered steels. Yoshio Terada, et @l. veeveeevecenenans 5598
599 Effect of niobium on hardenability of boron treated direct
quenched steels. Yoshihiko Kamada, €t 8l. .veeeeeoeeooeereoeons cecsescsessss S599

600 The influence of alloying elements on mechanical propertles of high

strength steel plates by direct quenching process.

Takayuki Honda, €t @l. tieeeeeeeeesennonennsa teteecacannnne ceveseias ceseaseen S600
601 Effects of boron on change in hardenability of high tensile steel

plate by the time from finish rolling to direct quench.

Tomoya Koseki, et al. teieveeenconns ceeessossscnsanns seeveeacen cescecesencsans S601
602 Effect of low finish-cooling temperature on strength and toughness

of accelerated cooled carbon steel plates. Kenji Abe, et al. .......c00v.... S602
603 Effect of finish-cooling temperature on mechanical properties of

accelerated cooled steel plate. Taneo Hatomura, et al. ...... N ereen . S603
604 Effect of chemical compositions and microstructure on strength and

toughness of steels produced by controlled rolling and cooling.

(Research about the property control of the controlled cooled

thick plates--VIII). Hiroshi Yoshikawa, et al. .......... ceeesecsasaaans cee. S604
605 High Ti steel plate for line pipe with dynamic accelerated

cooling process. Yasuo Nakatsuka, et al. c.eeeecesecnccenens ceeeccscccenns ... S605
606 Effect of Ti-addition on the microstructure and mechanical

properties of direct rolled plate. (Metallurgical study on

direct rolling of plates--I). Naoki DOi, €t @l. tevueuieeeconcecocncannnnn ... S606

607 y-0 transformation behavior in steels containing Ti-oxide particles.

(Study on steels of high HAZ toughness through fine oxide

dispersion--IV). Koichi Yamamoto, et al. ....cc... L PP S607
608 Development of offshore structural Ti-oxide dispersed steels with

good CTOD properties in weld joint. (Study on steels of high HAZ

toughness through fine oxide dispersion--V). Rikio Chijiiwa, et al. ........ S608
609 The contribution of local brittle zone to the toughness of welded

joint of 50 kgf/mm? class offshore steel. Takahiro Kubo, et al. ...ieeeeee.. S609
610 Effect of warm forming on the mechanical properties of ¥S 42 kgf/mm?

class steel produced by thermo-mechanical control process.

Shigeru Endo, et @l. .eieeseesessessscsscsasossscnsan cesetecnaseaaaasssennens S610
611 Development of heavy section 80 kgf/mm? class high tensile strength

steel with high toughness of welded joint. (Study of toughness of

welded joint of 80 kgf/mm? class high tensile strength steel for

low temperature service--III). Hidetaka Chiba, et al. ..... sesecnssreseinae .. S611
612 Effect of alloying elements on ductile fracture property of HT80.

(Development of high-ceq. structural steel plates with improved

COD value--II). Toshiei Hasegawa, €t Al. teeeeeceseceosccecocnansoanes ceesees S612
613 Manufacture of low Si type SA508cl.4b steel forging and
their properties. Hidefumi Tani, et @l. ceieeveececccacacans ceeseracns ceeeses S613

614 Effects of alloying elements on high-temperature strength of

2 1/4Cr-1Mo type steels. (Development of high strength

2 1/4Cr-1Mo steel--I). Moriyasu Nagae, €t al. .tieieeeeeesecanecacaonnns eeeses S614
615 Effects of morphology and distribution of precipitates on grain

boundary properties in 2 1/4Cr-1Mo steels. Junichi Shimomura, et al. ....... S615
616 Effect of W, V on high temperature strength of 3 Cr steel.

B. H. Chi, et al. .iievererannnns e cteeseeesacesassestesaestssnnn teceescnaenn .. S616
617 Influence of copper and nitrogen on high temperature torsional

deformation in 19Cr-4Ni duplex stainless steel.

Yukinori Ikarashi, et @l. ...eeeererorcooncscaossssenenecnnnnns cereeseenan ... S617
618 Control of ferrite content in girth weld metal of duplex

stainless steel. Masao Tsuji, et A@l. c.iviiieeereeeeenneennnnns ceesaeassen ... S618
619 Partition of alloying elements in duplex stainless steel welds.

Toshihiko Koseki, et al. ci.ieernnecocesscccncanans cetesesessatnsaanis ceesss. S619

620 Properties of Si-bearing high strength duplex stainless steel.
(Development of high strength stainless steel for railway car

. structure--II). Hisashi Kondo, @t @l. ... iiiteieerseeeenesceosasansoaccenesnannns S620
621 Corrosion morphology and SCC limit of duplex stainless steel in

H-,S-C1l™ environments. Akihiro Mivasaka, €t @l. eeeeeeeeeeeeeeeeaencnnenonnns S621 -
622 SUS316L/SUS444 powder mixed duplex stainless steel with high )

resistance to stress corrosion cracking. Takeo Kudo, et al. ...eeveeeeenenn . S622
623 Pitting corrosion resistance of nitrogen bearing duplex

stainless steels. Hitoshi Misao, et @l. ..vieeereveeannccnccannne Ceeeareanan 5623
624 Pitting potential of ion nitrided duplex stainless steels.

© Kazuo Ichii, et @l. .iivieeirneennceranncans e teetecesieitaesesa e ncstanana S624

625 Crevice corrosion of duplex stalnless steel in HyS-Cl™ environments.

Shigekl Azuma, et @l. ...iiunleiieeeieenersnnnsosesensnsanesssesenossnoscasss . S625
626 Effect of microstructural control on properties of high manganese

nonmagnetic steel. Tadashi ONO, et @l. ..i.iieineecoeneoeonsecocneoeoanennnes . 5626
627 Influence of enlarging temperature on residual stress distribution

of 18 Mn 5 Cr cylindrical material. Yoshio Kitamura, et al. .....ceeeevecann. S627

— 78 —




628

629
630

631

632
633
634

635

636

Influences of N content and working temperature on mechanical
properties of cold-worked 18 Mn 18 Cr austenitic steel.

Yoshio Kitamura, et al. .......... Ceeeeteeeressnaes ceecoreserassacsscsnranes .. 5628
Relationship between hydrogen attack and ultrasonic properties.

Hideaki Tanaka, et al. ...... sesescecescae R S629
Effect of waveform on potential drop curve and detection of fatigue

crack initiation. (Detection of creep fatigue crack initiation by

DC potential drop method--I). Shozo Azuma, et al. ...... sececsseneneecaeneon $630

Relationship between crack initiation, propagation and potential
drop curve. (Detection of creep fatigue crack initiation by

DC potential drop method--II). Shozo Azuma, et al. .......coeuiieecnencnenns . 5631
Controlling factors for sintering of grain boundary cavities.

Junro Kyono, et al. .....ceecese cetsscessosassenscss s cesecescecses ceeesacann S632
Sintering of creep cavities and microcracks in austenite stainless

steels. Masatsugu Kaise, et al. ............ . vecesae 5633
Creep rupture strength and grain-boundary sliding in a grain-boundary

toughened austenitic heat-resisting steel. Manabu Tanaka, et al. ........... 5634

Effect of austenitizing condition and lowering silicon content on
toughness and rupture strength of 1 ¢ Cr Mo V casing cast steel.

Yoshitaka Iwabuchi, et al. .....icneeaaa.. ceeescevasecssnsensnaean ceesessas S635
Creep rupture properties under internal pressure of STBA23 steel
tube after prolonged service. Osamu Kanemaru, et al. .......cieveenncacennns 5636

-- NEW MATERIALS AND NEW PROCESSING --

APRIL 1, 1987

637
638
639
640
641
642
643
644
645
646
647
648
649

650
651

652
653
654
655
656
657
658
659
660
661

662

Application of rapid quenching technique to ceramics. Yasuyoshi Torii. «e... S637
Amorphization by mechanical alloying. Hiroshi Kimura, et al. ......cecvevens 5638
Exothermic fusion of Ni-Ti compact. Yoshikazu Suzuki, et al. .eiveeeeevcece.. S639
Analysis of core losses of sintered ferrous magnetic materials.

Yoshisato Kiyota, €t Al. .eceseescescesnsonsccssssosssoscosssssssnssssssscsees 5640
HIP application to soft magnetic parts. Akira Takase, et al. .....ccevveeees 5641
Mechanical properties of HIP'ed bimetallic cylinder. Seiji Muraki, et al. ... 5642
Characteristics of hot extruded P/M sendust alloy.

Katsu Yanagimoto, et @l. seceeerecocssoccocccsseceeacsesocsosssosssosanncsncssse S643
Droplet casting by gas atomizing in reduced atmosphere.

KEentaro MOFi, €t Bl. seeeeeeeooseossvsossnsscesssesassssasensasascencnanassnss 5644
Characteristic of arc droplet casting process. (Study of arc

droplet casting process--I). Hideaki Mizukami, et al. ....ccceciniccnncnens 5645
Effects of casting conditions on inner qualities of_ ingot.

(Study of arc droplet casting process--II). Kentaro Mori, et al. ........... 5646
Arc melting phenomena under low pressure atmosphere. (Study of

arc droplet casting process--III). Hirotaka Nakagawa, et al. ..........c0ene S647
Radiation thermometry for molten metal droplets. (Study of arc

droplet casting process--IV). Naoki Harada, et al. ..eccsvecesecencscsneess. 5648
solidification rate of SUS304 melt measured by a dip test.

Takashi YamaucChi, @t @l. ceeteeececcoscccsisssssanasssssscsoonssssssasssceses 5649
Properties of rapidly solidified S45C strip. Kunio Matsui, et al. .......... 8650
Pouring methods on the making process of thin sheet of iron by

twin-roll solidification method and their effects. Tomohiro Inoue, et al. ... S651
Production and mechanical properties of cast iron sheet produced

by twin-roll method. Takashi Osako, et al. ..ceeiceeccnerronecianccnscnnnccns 5652
Press formability of room temperature type damping steel.

(Improvement in the quality of damping steel--II). Nobuyuki Kino, et al. ....5653
Spot weldability of damping sheet. (Development of direct

spot weldable damping sheet--I).. Kiyoyuki Fukui, et al. .cccoeecrrrccnncaces S654
Characteristics of vibration-damping sheet with P.V.C.-sol as core

material. Toshinori Kawano, et al. ..c.cceeerevscsccconcnnse ceeressasesscassses S655
Heat induced deformation of light weight sandwitched steel sheet.

Hiroyuki Nagai, €t @l. ceceuieeeeeecanevosessnsesocssossseassssoscssssocoscsconsoae S656
Development of light weight laminated steel with dent resistability.

(Improvement in the quality of light weight laminated steel--V).

Nobuyuki Kino, €t @l. ..ceieveeceocsssassssessssssoscasasonscasasossassancassnss 5657
Residual stress at bond of different materials. Toshio Terasaki, et al. .... S658
Manufacturing method of insert metals for T.L.P. (Newly developed

composit pipe by T.L.P. bonding--I). Hiroshi Kagechika, et al. .....ccuvenne S659
Trial manufacture of bimetallic pipe by T.L.P. bonding. '
Toshifumi KOJiMa, €t @l. vueeeeeoesseoascsosasssossscssascssssacsassssscsnsss 5660
Time-temperature-adhesive tensile strength (TTSl) diagram of

high-carbon steel. Toshiei Misawa, et @al. ....veeeeiccecensccennccccernccnne S661
Development of FRM impeller for gas turbine engine.

TOShinori NaKamMUIa, @t Al. seeeecesevecessossssesasasssossssassesasssnsensess 5662

— 79 —




663 Dynamical properties of fiber reinforced metal. Tatsunori Ide, et al. ......
664 Carbon fiber reinforced aluminum composite material. Hung-Sug Yoon, et al. ...
65 Mechanical properties of SiC whisker reinforced aluminium alloy

composites. Hazime FUKUMOLO, €t @l. .t.iuiveeeerroonronserosenoneonassoocnnnnas
66 Compressibility and recrystallization of extruded bar of Y-,O

dispersion strengthened Ni-base superalloys. Yozo Kawasaki, et al. .........
67 Ceramic matrix composite material reinforced with designed metal

fiber. Makoto SaitO, @t Al. tiiieiierineneeeresnnnneenncanonasnasasenas
668 Observation of microcrack toughening in glas matrix composite

using acoustic emission. Yutaka Kagawa, €t @l. seuveeeeeoveconoosssoosmaneses
669 Development of composite rolls for hot rolling by HIP bonding.

Yoshihiro Nakagawa, €t @l. tuiuieieersereeoeeeesosoacesssesansensecnocanannssss
670 Effect of Cr addition on shape memory effect and martensitic

transformation in Fe-Mn-Si alloys. Hirocaki Ohtsuka, €t a@l. v.veeecooececensnee

APRIL 2, 1987

671 Number of oxygen sensors consumed in Japanese steelmakers during

one year of 1985. Kazuhiro S. Goto,s et al. . ....ii..eieeeneetonenccnonennnns
672 Electrical conductivity parameter of solid electrolyte for

OXygen Sensor. MiInOru Sasabe. ...eeecerescrsssarsecocrocsocsssessessssnscncnes
673 Possibility of developing electrochemical sensors for the rapid

determinations of the dissolved elements in iron and steel.

MasSanOLril IWaASE. eeeeeseceseeosasosassoseooasossocosenssasssssesassosossocessss
674 Development of chemical component sensor using thermal ELM.F.

method. Hiroaki Kosaka, €t @l. .eveeereoorresosceesososcassncecaossconnsanse
675 Application of chemical sensors on the non-ferrous smelting.

Zensaku Kozuka, €t @l. .Liieeriereeeeserososssscesocesococnecsscsncssnssscensssses
676 High temperature gas sensors for SOy and COj; using solid electrolytes.

Yasutoshi Saito, @t @l. teeeeriesieeesoocessoscocossosoacsssocosnnsesssonnass
677 Development of humidity sensors. Eiji Itoh, @t 8l. cieeeeeeeccncecencocenese
678 Development of the limiting current type oxygen sensor. Hiroshi Osanai. .....
679 Solid Electrolyte type hydrogen sensors. Hiroyasu IwWahara. veeeeeesoeceeecsse
620 Fundamental study of magnetic shaping of molten melts.

TOMOO ISawa@, €t @l. ceevereccoasnsiasosossscesssosssssnssesosscsosssssssssseccns
681 Numerical analysis of molten metal shape control. Akio Nagamune, et al. ....
682 Conditions for realizing the moldless continuous casting.

(Electromagnetic holding of molten metal--I). Sumio Kobayashi, et al. ......
683 Shape of molten metal by electromagnetic holding. (Electromagnetic

- holding of molten metal--II). Sumio Kobayashi, et al. ..ieveececcosccnaacnns
684 Falling behavior of molten metal film. Masaaki Takagi, et al. cveeeeeeeenens
685 Horizontal electromagnetic casting .and stability analysis.
CToshiyuki Kozuka, €t @l. seeeeeeenteeesosreavssossnssoscsosssososncassnosnseses

686 The simulation of the relationship between surface waves in

the mold and the quality of strands' surfaces using Sn-Pb alloy.

Michiya Hayashida, et @l. ceceeevssoceresvonssosvssssessnossssssscssscasssesnaes
687 Direct electric charging to molten steel. Kenzo Ando, et al. t.eicevececsoces
688 Velocity measurement of liquid metal flow. Kouji Hosotani, et al. ceeeeeesces
689 Investigation of high power plasma torch for plasma heating.

(Application of plasma heating for steel making process—-I).

Tkuyo NOMULaA, €t @l. ceseeoseosconseesonssasssassessosssccesssascssocsoscsnceoceans
690 The heating characteristics of the plasma system in tundish,

(Application of plasma heating for steel making process--II).

Mitsutoshi Mimura, et @l. ceeeeeeeeerecoenesoncsnssasosnssssssosscscsossanasnas
691 Application of plasma arc to heating molten steel in tundish.

(Application of plasma heating to steel making process--III).

Shun-ichi Tanaka, €t @l. teeeeeceecsececessossnoccccssscossossscnsossessscssses
692 Superplasticity and cold workability of near-g type Ti-9V-2Mo-3Al

alloy. Satoshi Yamazaki, et @l. cucceeeeierenescaosvaacscssssssessssssnnanas
693 Design of titanium alloys suitable for superplastic forming.

Hidehiro Onodera, €t @l. .teiveeceeeeeeceocecsscosensossosassssssasosssscssananscs
694 Correlation between total elongation and m value in a Ti-6Al1-4V alloy.

MUNEO Oka, @t @l. ceeeneeessoocnocssessssocececnscsssonscsoscessoasoccsssnsascsssas
695 Effect of y' phase content in René 95 and its derivative alloys on

parameters in superplasticity and tensile properties at 760°C.

(Superplastic forging of HIP-consolidated powder and tensile

properties of the obtained alloy--II). Shizuo Nakazawa, et a@l. ceeeoeccceces
696 Effects of carbon content on thermal expansion and high temperature

strength of Ni-base cast-material, hipped-powder and superplasticity-

forged-pancake. Yutaka Koizuml, €t @l. cueeeeeereeeeeeesesecncnnenoccosnanes

o

)

=)}

se e e e

APRIL 3, 1987

697 Notched toughness of metastable beta titanium alloys.
YOshihito SUgGImOtO, @t Al. tvvereeveceaeosocoecoosoeasensoescnssossosononneans

5663
5664

S665
S666

S667

S5668.

5669

5670

S671

5672

5673
S674
S675
5676
5677
S678
S679

5680
S681

5682

5683
5684
5685

5686
5687
5688

5689

5690

5691

5692

5693

S694

S695

5696

5697



698 The effect of Al additions on the mechanical properties of
Ti-V beta alloys. Yuzo Ohtakara. ceceeeseceencrecececocnensssncsnns
699 The effect of cold drawing and aging on the strength of Ti-15Mo-
57r-3A1 and Ti-13V-11Cr-3A1l. Toshio Matsumoto, et al. .....ececscncscsecosss 5699
700 Mechanical properties of electron beam welded Ti-15V-3Cr-3Sn-3Al alloy.
Mitsutane Fujita, €t @l. ceeveeeeesseccosanccocssseocsnccnnsnranssscnssescses 5700
s> 701 Trial production results of Ti-15V-3A1-3Sn-3Cr cold rolled sheets.
Minoru Okada, et al. .eccevcveccnssssccnnce theecetecctessasecassesssssassesses S701
702 Effect of the cooling rate from g+8 region on the microstructure
of Ti-6A1-4V alloys. Hideki Fujii, et al. (icecieerecraacncaonsasascncncccncns 5702
703 Effect of the cooling rate on the mechanical properties of
solution-treated and aged Ti-6Al-4V alloys. Hideki Fujii, et al. .c.eveee... S703
704 Determination of B-transus by electric resistivity measurement

ceesese.. 5698

r and establishment of estimation formula for B-transus in
titanium alloys. Atsushi Ogawa, et @l. ..eeseceteccreneneassscroaccscsconans 5704
e ) 705 Mechanical properties of typical (o+g) and B type titanium alloys.

Ikuhiro Inagaki, €t @l. sececetecceeococssvesvosossscesssascssssscscseseancess 5705
706 Effect of alloying element and cooling rate on microstructure and

mechanical properties of near o type titanium alloys.

Shinji Mitao, @€t @l. cieeeeeseenerareocsansssecssnsesscsccsnssscsaccsssscanes 5706
707 Improvement of strength of intermetallic compound TiAl by hot working. -

Shinji Mitao, et @l. ceeeetecrreosssoresesacccsoosasccsonscccascssosnssssscncs 5707

¢ 708 Hot rolling texture in titanium sheet. Masao Koike. .iecevevccocsesnseceasss S708
= 709 Orientation distribution function analysis of Ti alloys and
i& its applications to the control of y value. Hirosuke Inagaki. ....ceveeeese.. S709

710 Fatigue properties of blended elemental Ti-6Al-4V alloy produced

from high chlorine titanium sponge fines. Masuo Hagiwara, et al. ........... S710
711 Development of free-machining titanium. -Sadayuki Nakamura, et al. .......... §711
712 The effect of intermedium material on bonding properties.

(Development of titanium clad steel by hot roll bonding process--III).

Yoshinori Seino, €t @l. cvceeesecssescsssssnsssososvssssseossossasncscscsssnses S/12
. 713 Influence of turnings and commercially pure titanium gutter.

(The package melting method of titanium alloy scrap--II).
TSULOMU OKa, €t @L. ececcesocscssssasocsassssceoonsssssnonoassesoscssssscansss 5713

AS 714 Chemical aspects in structural ceramics. Masahiro Yoshimura. ..ceeceveeessss S714
715 Nature of the tetragonal-monoclinic transformation in PSZ.

"Hiroyasu Saka, €t @le. ccececeecocsssncsrsessccssssssssccssnssnscsscscsnsscossans S716
716 The sintering of Si3N,-HIP map for liquid phase sintering.

Kohichi Tanaka, €t @l. ecueeeeeeecescssssssssssssocosssssssscscssnncccssncssese SI/17
717 Sinter/HIP treatment of Si3Ng green body and its properties.

Shiro TOrizuka, €t @l. eeveeescesevossocsosesssscsssssssssasenesssssssoscnsees S718
718 Hot isostatic pressing of alumina ceramics. Kazuhisa Itakura, et al. ....... S719
719 Preparation of alumina ceramics by vibration pressing method.

Hiroo KObayasShi. veeececsceesssosscocsssasoescsssssascsosssoncscssssssscssces 5720
720 Synthesis of ceramic powders by CO2 laser heated vapor phase

reactions.  Kiyoshi Sawano, et @l. ..eescescesscnossssccscsccascrsscscossesess ST21
721 Determination of oxygen and nitrogen in powder of ceramics.

AKira Hiraya, @t @l. cecececcccocesvscesasssoscsssesssassossncscssscsssssscsacs 5722
722 Evaluation of ceramics. Teruo Kishi. ....iiveececcencsecsscoccossscncnecsass S723
723 Evaluation of mechanical properties and carbon bondings in sintered

silicon nitride. Koji Watari, et @l. ceeeessecevesosccccosssasssanvescsssese 5725
724 Fatigue behavior of isostatically hot-pressed yttria containing

tetragonal zirconia polycrystals (Y-TZP). Masahiro Ashizuka, et al., ceeeeses S726
725 Evaluation of dynamic fracture toughness of ceramics.

Ken-ichi Suzuki, @t @l. ceeveeecceccoossccccsnscssosssasasassocsnsssccnsssssees 57127
726 Measurement of dynamic and static fracture toughness and effect

of notch root radius in ceramics. Hideki Ikawa, et @l. c.eeeeecccccnccccsess S728
727 Effect of pre-cracking procedures on fracture toughness of

ceramic materials. TetsSuro NOSe, €t @l. ceeeessccscccssssscnsnsssssnssensscss 5729
728 Fracture toughness tests of fatigue precracked SizN4 specimens.

Mutsuharu MutO, €t 8l. ceeecececeescsossoscsssssssconssssooncvanssassscssscsss 5730
729 Releasing of thermal stress occurred in joint during diffusion

bonding. (Development of Si3Ng/nimonic solid diffusion bonding--I).

Takemi Yamada, €t @l. ceeeeeeeeesiossessssssssccsssasssacsscsncssssssasscnses 5731
730 Relationship between high temperature strength and re-distribution

of residual thermal stress. (Development of Si3N4/nimonic solid

diffusion bonding--II). Takemi Yamada, et al. .c.ecesetocccccscsesacscnscsass 5732
731 Detection of tensile fracture behavior in ceramics/metal bonded

specimen by acoustic emission technique. Yoshihiko Obata, et al., ceceeeecess S733
732 Fracture strength and mode of shearing and four-point bending

tests for Si3Ng4 joints. Manabu Enoki, et al. c..ccviecvccncrccnncsnncccncenns, S734
733 Metallizing technique for alumina ceramics with copper.

Tsuneo ENOKido, et @l. ceeeeeeeesecsssaactascoossssssscassssosssessssssansens 5735

— 81 —




