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The 111th ISIJ Meeting Programme (April, 1986)"

SYMPOSTIA

=~ IRONMAKING --

'eAﬁﬁlL 3, 1986 13:00 - 17:00 Chairman: Yasuo OMORI

Vice-Chairman: Shin-ichi INABA

Theme I. New Look into Blast Furnace with New Sensors

l Behavior of cohesive zone estimated by sensors. Takashi Takebe, et al. ........ Al
2 Estimation of cohesive zone shape with temperature distribution on
-+, the wall .and its use for operation.control of blast furnace.
7. Masakata Shimizu, €t @l. teeteruuneeeronesonerosaneeerorosesseesnsocascans o snns A4
-3 Phenomena in high temperature region of blast furnace by belly probe and
core probe. Toshikatsu Ashimura,; et a@l. ceceiceeeeeecseoccscaasascassssasnssansss A9
Blast furnace phenomena based on analysis of burden samples.
~Koichi Kurita, €t @l. tieeeeeiovoteasosscnesosonsesnssssisssscsassessssssasasssness AlL3
- 5. Reaction and flow characteristics of slag and metal around the raceway
.. region in the blast furnace. Kanji Takeda, et al. ie.ccineiernnnncencnacnnnnns Al7
== STEELMAKING --
- 'APRIL 2., 1986 13:00 - 17:20 Chairman: Nobuo SANO

Vice=Chairman: Morihiro HASEGAWA

Theme II. Dephosphorization of high alloy steels

6 Optimum conditions for dephosphorlzatlon of crude stainless steel with :
. CaO-containing fluxes. Hiroaki Ohnuma, et al. «cee.eerianeiannn seeesene ceeeesnsne A21
7 Dephosphorization of high alloy iron by CaO-based fluxes.
o Tsutomu Usui, et @al. .icevenvocsoncacss Weseescsssscesessssssessasssesssssssssss A25
8 Analysis“of dephosphorization of molten pig iron containing chromium :
. by LijCO3-Ca0-CaF,-FeO flux in an AOD vessel. Takashi Yamauchi, et al. ....... A29
.9 Dephosphorization of molten iron contalnlng chromium. Toru Matsuo, et al. ..... A33
10.Dephosphor1zatlon of chromium steel using barium carbonate based fluxes.
" Kotaro Yamamoto, et al. tiecesccsncinsnoscans P X I
11 Dephosphorization of high chromium and high manganese molten alloys.
S Hiroyuki Katayama, €t @l cevecicessecesssosssscsosssassssasensses ceeeenascessseses A4l
lZ’Dephosphorizatlon of molten Fe-Cr-C and Fe-Mn-C alloys by Naj,O-based
"flux. KyoJji Kunisada, et @l. c.iceereeccecosncscannscsccccscncane cessessssesses A4S
13 pephosphorization of high chromium steel by Ca and CaCz.
" Tomoo Takenouchi, @t @l. tuieeieieeesoecoeeosssasesossossassscsnesssssssssoasess ALY
-~ SHAPING & FABRICATION - INSTRUMENTATION & CONTROL --
APRIL 2, 1986 13:30 - 17:20 Chairman Nariharu KITAO
Theme III. Recent Trend and Topics of Measure ‘and Control on Rolling
14 Recent trend in measurement and control of strip rolling. Yoshiharu Anbe. .... A53
15 Development of new tension control method for hot strip finishing mill.
Yoshitaka Hayashi, et al. .ecveeteneeeeeescocecncencnncsnnas tereeansseceseacnns AS57
16 Development of automatic gauge control using decoupled control for
universal rolling mills. Kazuhiko Fukutani, et al. .......c.... cecrsssesesee .. A6l
17 Application of modern control theory to the gauge control of hot and cold
strip rolling mills. Akira Kitamura, et al. ...c.cieveeencannan cecesssssesansas A65
18 Measurement and control system of new billet mill in Mizushima Works,
Kawasaki Steel Corporation., Junjiro Yamazaki, et @l. .evieeecoccosaacsnceceaass ABY

*

- Tetsu—-to-Hagané, 72(1986), No. 2 contains S1 to S405 preprints in Japanese for Paper

‘Presentations and Tetsu-to-Hagané, 72(1986), No. 4 does S407 to S791 preprints for

them.

The preprlnts of Symposia were pub11shed in Tetsu-to-Hagané, 72(1986), No. 2, Al to
Al41, in Japanese.

Part of those preprints for Paper Presentations are to be published in Transactions

ISIJ, 26(1986), Nos. 7 to 12, in English.



19 Microcomputer-based instrument and control system to mill line.

Osamu Arai, et al. ....cvenn. ceessaen ceenen S et s e et s attes s e st e se e seneoanne ..s+.A73

== PRODUCTS AND PROPERTIES --

APRIL 3, 1986 13:20 - 17:30 Chairman: Yuzo HOSOI

Theme IV. Recent development of Oil Country Tubular Goods

20 Factors influencing the sulfide stress corrosion cracking of high strength

0il country tubular goods. Runiaki Motoda, €t Al. ee.eeoseeeesecnn. ceceeeen eeees A77

21 Effect of metallurgical factors on sulfide stress cracking resistance of

high strength steels. Hiroshi Asai, et @l. cveveeceenecenn. ceeeaseeetean wesesss ASL

22 Mechanical Properties of austenitic high alloy oil country tubular goods.

Yoshiichi Ishizawa, et @l. teeeiiireeienncanoneenononennans cesececresaas ceceses ABS

23 Corrosion behaviours of high alloy oil country tubular goods in H25-C0,-C1™

enviornments. AKio IKeda, €t @l. ..iveieeecsesecocennnnnenns cesecccccnsaansie .. A89

24 Effect of H3S on the corrosion resistance of high alloy OCTG.

Katsumi Masamura, et al. v.e.eoo.. ceeereseans cctesicecsonen ceeseecane R L X

25 Critical conditions for application of high alloys in sour gas environments.

KozO Denpo, et al. (it eeenoeonceannncenns creesesseas cetetsenses ciecscnssseas A97

26 Effect of alloying elements of austenitic alloys on corrosion resistance

in HyS8-CO2-C1l~ environments. Haruo Tomari, et al. «.oveeeeeeneenn ceeeceassaeess AlLOL

- CHEMICAL ANALYSIS e+ SURFACE TREATMENT --

APRIL 4, 1986 9:30 - 17:00 Chairman: Kichinosuke HIROKAWA

Vice-Chairman: Takashi OHTSUBO

Theme V. Surface Analysis of Steel

-—-Recent Advance and Remaining Problems--

27 Activity of Surface Analysis Subcommittee, the Iron and Steel Analysis

Committee of ISIJ. Takashi OhtsSUDO. v.ieeeeeenceoeonnans ceescesnaens sessseess ALOS

28 Chemical state analysis by X-ray photoelectron spectroscopy.

-— WG report of Surface Analysis Subcommittee —-. Yasuo Fukuda. ..eeooe... ... AlO6

29 Quantitative analysis of Auger electron spectroscopy.

~-— WG report of Surface Analysis Subcommittee —==. NOrio GeN=Nai...eeeesioes.. Al07

30 Quantitative analysis by X-ray photoelectron spectroscopy.

-— WG report of Surface Analysis Subcommittee --. Noriaki Usuki, et al. ..... AllO.

31 Sputtering yield of metals.

~- WG report of Surface Analysis Subcommittee —--. Yoshiharu Ohashi. ...... ... All4

32 Variation of XPS, AES, EELS with the oxidation stages of iron in iron-oxygen

system. Masaoki Oki, et al. ....... R T T s cesetetttectananns - AllS8

33 Grain boundary segregation of phosphorus and sulfur in iron alloys.

Kenji Abiko, €t @l. tiiieeeesoeooeoneaoenoneoscasonsnnseannss ceeeecsrsenssan oo Al22

34 Variation of grain boundary segregation of phosphorus in ®-iron.

Kohei Tatsumi, et al. ....... cecesescccssreretscnas e ne s T . Al26

35 Quantitative analysis of trace elements in steel by IMA using iron

implanted reference materials. Satoshi Hashimoto, et al. .veveeeeeveeeeesons. AL30

36 Basic character of glow discharge spectrometery.

Shuichi Yamazaki, et al. (.eieeneenn.. ceeeeens ceeenne cesesseans cetesseeane «... Al34

PAPER PRESENTATIONS

—— IRONMAKING --

APRIL 2, 1986

1
2

3

Behaviour of the degradation of sinter during reduction. (Investigation of

burden properties in blast furnace--II). Masaaki Sakurai, et a@al. .uoeeuininneneunnnn Sl
Effect of lumpy ore properties on the blast furnace phenomena.

Takeshi Sugiyama, et al. t.ceivevceenenns Cecesectotseesesesiasas st naenens eeeeess 82
Relation between JIS-RI and reduction behavior of sinter in a blast furnace.
Masaaki Naito, et al..ceeeeeenennocnnanann teeteresteeteenanann ceessecinanan, D - K
Reduction degradation of sinter in blast furnace. (Study on evaluation

method of sinter quality--III). Tsukasa Takada, et al. .eveeeevenn t et et e sS4
Furnace inside condition under high productivity operation of Tobata No. 4 BF

of Nippon Steel Corporation. Shuji Noguchi, et al. ...civiiereeieneennnnn... «... 55

— 64 —
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=11
- Corporation. Seigi Matsuda, et al. ...........
12

13

14

15

“Takeaki Murayama, €t “@le seeetsseeesssssocsnesnssacssnosns
16,

17

.18

19

20

21

23
24

‘26

28

©.29

30

“31

32
33
34
35
36
37
38
39

.Hironao Matsuoka, et al. s.ocveenevincecnns
Operating for fundry .iron at Kamaishi No. l BF of Nippon Steel Corpo-

‘Takeaki Murayama, et al,'..........................,.....

Burden distribution characteristics of vertical 2-stage hopper type

‘bell-less top. (Construction and blow in of Muroran No. 2 Blast

Furnace of Nippon Steel Corporation--I).  Hajime Otsuka, et al.
Blow in operation at Muroran No. 2 Blast Furnace of Nippon Steel
Corporation.  (Construction and blow in of Muroran No. 2 Blast Furnace

of Nlppon Steel Corporation--II). .Toshikatsu Narita, et al. ......... ceeeeeas .o
Blowing in operation at Kamaishi No. 1 BF of Nippon Steel Corporation.

----- ooo---Ocnno--.-.--...-...o.o.--.

ration. Yasusuke Hoshizawa, et al. ...... T RPN .o
Effect of dry quenched coke on blast furnace operation.
Asac Hatanaka, et @l. tivieesneavesone e e .
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127 days non shutdown'.operation of Tobata No. 4 BF of Nlppon Steel

Action guide system of Sakai No. 2 Blast Furnace operation of Nippon

Steel Corporatlon ‘Hidejiro Hayashi, et al. «(eecueeeces I cesaan
Rate of stepwise reduction of fixed beds of sinter with CO COo-Np gas

mixture., Tateo Usul, et @l. .veieeivoviosoncanaioossansos
Reduction rate of wustite pellets with co- CO0,-Hy gas mixtures.

Method for determination of parameters included in Wen's model.

Reduction and desulphurization of chromium ore pellet containing

carbonaceous material in f10w1ng CO-H2 + atmosphere. Hiroshi G.

Katayama, et al. .vieiococsoescs s s eeccsessessseasnasen e teacesscetinccsaeneans
Relationship between reducibility and microstructure of synthesized sinter

of FeyO3-binary calcium ferrite:  Takayuki Maeda, et al. ........ccivveannnnn, .
Effect of the addition of SiO2 and Al30; on the reduction of dense

wustite high Hp. Nabukazu Shigematsu, €t al. «...cceeieeintiiecerrsecccnennns .o
Abnormal swelling of hematite pellets .containing Ca0 during the reduction

with hydrogen bearing-sulphur. -Shoji Hayashi, et al........... s
Sur face-character of iron produced by solid carbon reduction of FeO.
Hae SO0 Liee; €t @l. iieviseissasecssssasassessssssssssssssssssssocssssssonsssans
Thermodynamics of .iron oxysulphide melts. Shoji Hayashi, et al. .
Relation between the effective diffusivity of gas through various
metallurgical porous materials and the pore structures.

Yoshihito Shigeno, et al. .ceeeeiniiosdeocersssscsssanssosasns cseesesssessacssens
Influence of micro=pore volume of coke on COp gasification.

Hiroshi Haraguchi, ‘@t @l. ceuieeeessevveiesesossooonosecssssscsocssssesssscansossas
Deterioration of coke by Hy0 gasification at high temperature.

Hiroshi Haraguchi, et al. ceieieeeedneinvensesssnsscsconcccans

-------- e s o s e 0000

APRIL .3, 1986 |
25

Technique of prevention from oxidation of coal in storage pile.

Kiyoshi Miura, et al. t.eerveieececeorsusssnsasoaccssaosonsosassconnns ceeseeanns
Coal briquetting with lower binder. Minoru Miyoke, et al. ......... cecteeredase
Coklng test of the coal preheated by direct contact with crude coke oven

gas in commercial coke ovens. (Investigation on the coal preheatlng by

‘coke oven gas—-III). Shigeru Ohashi, et 8l. tevreeeroconnnsssaanes cesrseesanes

Decoking procedure in coal preheating process. (Investlgatlons on the

coal preheating by coké oven gas--1V). Masahiro Abe, et al. ..... tesecanss ceee
Estimation of coal dilatation by new method. Shozo Itagaki, et al. ..........
In-situ obsérvation of coal carbonization by X=ray computed tomography.
Katsuhiko ShiraiShi, et @l. teeeeeceseescssecsssoncanonnnns teeseacsesass s e
Measurement of density dlstrlbutlon during coal carbonization by

X-ray computed. tomography. ~Katsuhiko Shiraishi, et al. .....ccceerenencnannnn.
Development of adaptive coking control model for coke ovens.

Akihiko Hasegawa, €t al. .ccieeeescesscccccanncen cevcces
Homogenization of the oven width coke in the test oven.

Seiji Nishida, et-al. .iieeveeeseaessscsassosssnssssossooasonsnns ceeees cececeanns
Energy saving by using waste heat of ammonia water in coke plant.

Shingo Shibamoto, et al. ceiveeeviersrrasoeesescscssnssocncnosssocsesosacncccsass
Application of feedwater preheating equipment for CDQ plant by utilizing

waste heat. Toshihide Tahara, et a@al. ..c.icicernceerercncsrecccsccscsccnnces ceee
Numerical simulation of coke .dry quenching plant with circular grate.

Hirofumi Furukawa, €t al. ceeeeecoseccscccscrsvsossscsoancsvasos cessectecessesananas
Reconstruction of self-power plant condenser to high eff1c1ency.

Noriyoshi Sakurai, et a@l. seeveiseeesoescscssossnscsncsas feesesesssesescsncecsasse
Kinetic model for tar polymerization in gas phase.

Hidetaka Suginobe, et . al. ..... eereesesssssssmasse cdeceaane eseressrscsssessae
New process for co-production of SNG and Hp from COG. .

Keizo Yabumoto, et al. icececescsscrocccsoseccscocncncanasns eesees Cecsssceacenns
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43
44
45
46
47

48

49
50
51
52
53
54

55

Biological treatment of crude NH3 liquor from coke plant.

Susumu Matsumura, et al. veeevee.. Ceceeaenn cosenen ceeeseesssssnn cecescsssnen PN
Stable operation activated sludge treatment. Akikazu Nakazaki, et al. ...uvc...
Hydrogen sulfide absorption on desulfurization plant of COG.

Akira Yamaura, et al. ...oe... Ceeeienecan tteecrsertscescasarananan cesann creeeees
Abrasive resistance of coke after reaction with gas mixtures containing

COy. Yoshihito Shigeno, et al. ......vv.... D I AN ceeetaaaeann e
Estimation of coke strength after solution loss reaction.

Tsunao Kamijo, et al. t.ivieeeeeennecenns et eeercecactasc e sataaeeneaeeen ceesseann
Estimation of coke degradation mechanism in the blast furnace based on

the analysis of the deadman coke. Masaji Kitamura, et al. cieeeeeeceenns ceeans
Outline of the burden profile meter installed at Nagoya No. 3 BF of

Nippon Steel Corporation. Tohru Ogasawara, et a@l. ceeveeeeeaass teeceercteenonna

Developmemt of microwave profile meter. (Development of burden profile
measuring technique using microwave for blast furnace~-1I).

Takuya Kusaka, et al. «.eevewneennn S e e e s e eeec e st eert e cnnonnnas ceeteeaaan esses
Practical use of microwave profile meter. (Development of burden

profile measuring technique using microwave for blast furnace--II).

Yutaka Miyakawa, et al. ...... T cecsesesertsacacenn s .
Development of image-fiber sonde for measurement of radial particle

size distribution at furnace top. Shigemi Murakawa, et al. .ueeeeveenonnnnns PN
Improvement of burden distribution in blast furnace by two-size separate
charging of coke. Akira MatSui, €t @l. tueereeosoneneeneenesnmnnnns cesicssrscnss .
Discharging phenomena of raw materials from large bell.

Shunji Takagi, et al. ..... “ete e et es et enotr sttt eeneneaa et eeeen Cererenenn
Void fraction and pressure drop in moving bed. (Filling structure and

gas flow in moving bed-~I). Morimasa Ichida, et al. ......... ceseee N cene

‘Behavior of powder and pressure drop in moving bed. (Filling structure

and gas flow in moving bed--II).  Morimasa Ichida, et al. .....o... cevessininie
Investigation of the raw material segregation and analysis of the
segregation effect on sinter yield at Kimitsu Nos. 2 and 3 sintering

machines of Nippon Steel Corporation. Ei-ichi Shimozawa, et al..... R

Improvement of particle size segregation of raw material in the large

“sintering machine. Takashi Terada, @t @l. «uuveveeeeeeeeeeenennconemenenns cwels

56
57

58
59

60
61
62
63

64

65

Granulation test results of micro pellet. (Development of producing:
process for micro pellet--I). AKira Takaki, @t 8Ll. +uvueeeeesoeoeonsennnnnnnnns
Plant test results of micro pellet for sinter mix. (Development of

producing process for micro pellet--II). Akira Takaki, et al. ...... ce s eienes

Test operation of iron-ore sintering process applied pre-granulation

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

for sintering process--III). Kozo Takata, et al. ...... teeteeecrescssssenreenas
Properties of iron ore and limestone pre-granulated sinter. (Development

of iron ore and limestone pre-granulation method for sintering process

-=III). Kazuyoshi Kuriyama, @t @l. .uuieeeeeeeeeeensoeeocnenoenoaennnsoneesnnn
Effects of burnt lime on sinter operation at low productivity.

Shusaku Komatsu, et @l. cueieeriroeerenseoneneranssneonean teceseccsscseccetasnas
Reduction of burnt-lime ratio by application of double layer sintering

system at Wakamatsu Sintering Plant of Nippon Steel Corporation.

Takafumi Ushirokawa, et al. ceeeeeoe... S eteercessessecennnn ceeeesssenaa ¢ e eesene
Effect of size of iron ore with excessive fusibility on the productivity

and quality of sinter. (Investigation on the use of a large quantity of

iron ore with excessive fusibility--III). Aribumi Niida, et al. «.eseoieenn...
Application of surface combustion burner to the ignition furnace of
sintering plant. Shigeki Kawakami, €t al. & uueeveneneeeneensoonnnnmnnnnnnn cesea

Operation of Wakayama No. 4 Sinter Plant of Sumitomo Metal Industries
with strand cooling. Takahisa Miyake, @t @l. weuururereroeennoneeneneannnnnnnn.
Improvement 6f chimney lining for sintering plant. Kinji Kanematsu, et al. ...

APRIL 4, 1986

66
67
68
69
70

71
72

Kinetics of reaction: SiC(s) + CO(g) = SiO(g) + 2C(s) in the temperature

range of 1900 to 2 200 °C. Toshikatsu Terui, et al. ...cvenvnnn. crerecanann e
Desiliconization reaction of pig iron with MnO containing slag in

the blast furnace. Chisato Yamagata, et Al. cueeeeeeeeenecennnenenn coevins e
Oxygen potentials liquid pig iron and slag tapped from commercial blast
furnaces. Masaaki Sakurai, et a@l. c.eeeerinveeneoesoeennnnnsn ceseecesanan ceesia
Discussion on Si Transfer in blast furnace based on raceway measurement.

Hiroji Satoh, et al. ...ttt neeeeeeenenoeneeennneseneneennniis cetaen
Development of a sideways tuyere sonde for measurement in and aroung the
raceway. Kanji Takeda, et al. ...... e et c et et e ettt e e e cheeeeenn
Si transfer in the vicinity of the raceway. Kanji Takeda, et al. ..oeeoveueon....
Test operation with low flame temperature at Fukuyama No. 3 BF of R

Nippon Kokan K.K. Koichi Tomioka, et al. .....v.... cevecsacsansens Ceseverteeann
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A

_77 Pulverized coal combustion in receway zone and optimization of coal

83fNO formation during combustion of coke in various existing state

73 Operation for. producing the pig . iron with optimum qualities at Kimitsu
"/ 'No. 2 Blast Furnace of Nippon Steel Corporation.

“shigeru Kutsuzawa, et al. voiieecencons cesees cecsessiesesessaTenas
74 Long-term operation with low .silicon contents at Fukuyama No. 2 Blast
: Furnace of Nippon Kokan K.K. Takash1 Wada, et al. c.evececennas

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

75.Production of low [Si] and [S] pig iron in Nagoya No. 3 Blast Furnace at

. Nippon Steel Corporation. Toshiyuki Osawa, et al. .........

. 76 Pulverized coal combustion in blow pipe . (Optimization of pulverized

weoal injection into blast furhace--I). Shin-ichiro Nomura, et al.

I R ]

injection. (Optimization of pulverized coal 1nject10n into blast
‘furnace~--1I). Shin-ichiro Nomura, et al. ..... ...tveeuss
Combustion and atomization characteristics of coal-water slurry.
(Study on the combustion behavior in the lower part of blast furnace
ia o ==II). "HiroyuKi Mitsufuji, et al. .i...oeeeviieeann. cesseesans .
79 ‘Development of pulverized® fuel combustlon technology.

. 'Motofumi Kaminaka, et al: coiuiieeieccceneccans e cesennctecreectesanasaoe .o
‘Experimental study on liquid flow behav1or around the raceway by
4+ cold model. Katuhiro Tanaka, et al. ......... eeieeeen Ceteereseeetenseasasann
81 Effect of liquid flow on.the _temperature distribution in the hearth.
i:Koichi Kurita, et al. siieeeiaiioeiesesions Weesssensesnssesnesesereesneseeencenne
82 Bnalysis of flow and heat transfer in blast furnace hearth. (Technology for

" long-life blast furnace hearth--I). Kunihiro Kando, et al. .........

-.in iron ore sintering ‘process. Albert M. Malama, et al.

/84 Conditions for activating the oxidation of magnetlte ore fines during

“ . sintering. Jun Okazaki, et B it enaiees et easssestsnesantoaaonesans
"Estimation model of JIS reduction index from structures in sinter.
”.(Productlon of mineral phase controlled sinter-IX).
‘Hiroshi Fukuyo, et al. .ti,eieeeioccescannes cisesteeeenn N
- Effect of existing stages of raw materials and atmosphere on formation
S of calcium ferrites in the course of sintering. Takaho Otomo, et al. .......
“87-Change in stress in the course of reductlon of the skeleton hematite

s7iin sinter.. Minoru Asada, et al. ..cveesevoncacncsanan e teereresstecsetaananse
Immersion treatment of ‘sintex 1n CaC12 aqueous solution.
~. Noboru Taguchl, et @l. it sivencisessesseecesenstiaaaannn teessessesecereanan
89 Development of simulation method aiming at quick evaluation of sintering
S process.. (Approximate simulation model of sintering operation--I).

Masami ‘Wajima, et al.‘.......................................................

’;QQwMeltlng model for iron ore in sintering process.

" shin-ichi Horikawa, et @l. ...i..i.iveeceseennecanconrnecaannannnns Ceeeseeeaenn

"'f91-Hydratlon rate of quick 1lime. Shunji Kasama, et al. ........ Ceettaeesesenanna

‘92 Characterlzatlon of void in sinter by the X- ray computed tomographic

' scanner. ‘Syoiti Harato, €t al. +....ceiececadedoncaraisanons Ceeeeiessasenanes
93 Measurement of quasi- particle size by picture analysis. )

S shunsuke Arino, €t @l. teeeeiseeoseronssvonesasacnieosaionatasaoasionsosecanns
‘94 Fundamental ‘investigation of new agglomeration process. o

... (Productionof new agglomerate--I). Noboru Sakamoto, et al. ...eveieicvsncncns
95 Estimation on quality of new agglomerate based on its

..~ structure. '‘(Production of new agglomerate--II).

Noboru Sakamoto, et @l. ceceecocosntactacncs Ceesesesssesssessasssesessreses e

. 96 Effect.of binder and water content on property of green briguette of

. iron ore. Terunobu DOi, €t Al. ceeieeeesssscocsossnssoscnsssossssossssasanssscans
97 Reduction rate of cement-bonded cold pellet. Rel]er Takahashi, et al. .....
98  Required strength of the cold bonded pellets cured in the yard.

Kiyoshi Kojima, et @l. .ceeeeieecessneccaccsncsnnsecencoccnnen ceecssesacsanens

.99 Exergy evaluation of fired and cold pellets in ironmaking process.

" Tomohiro Akiyama, et al. ..eeeerectrecinnennisoncrccncececasnceanoscccnse ereee

~100;P110t-p1ant experiment for waste heat recovery of blast furnace slag.

Kazutoshi Iwami, et . al. ..... B R T E R R R cecessseesessesaaas
101 Production test of construction material from blast furnace slag.

Hayato Takemura, et A@l. ..icieecsecsoccassccsncccnscns ceesbteeassessesasessseans
102 Integration of ironmaking information system. Busei Takoshima, et al. «.....
103 Total control system for the operation of sintering plant.

“Masando Wakabayashi, et al. ..... B R T I Ceeeasnans cescsesssscesne
104 pevelopment of berth plan system for ore and coal ship. '
Shin-ichiro Yamana, et al. ...c.cecccercsoccccsccs ceeseeenanss cesseessesssseans
105 Control system of hot ‘stove thermal condition at Kashima No. 3 Blast Furnace
of Sumitomo Metal Industries, Ltd. Atsunori Koike, et @l. ceececococecss oo
106 Results of reducing tést of lowest limit temperature of silica brlcks in
. hot stove. AtsusShi Kondd, et al. ........ seeessssesescessenee ceceenan cseeene
107 Nippon Stéel Nagoya No. 1 BF tppershaft repalrlng. )
Nobuyuki Shooji, et al. «c.ceieecaccecens B R R T
108" Smoothing technology of blast furnace shaft brick surface by use of
explosive. Noriyuki Maekawa, et al. ..cviieieceeneneccnnnacanss ceesecssssocns
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Development of temperature measuring method of materials in

the furnace. Michio Mukokubo, et al. «.vvonnvne.. f ottt et es ettt et et caennee o S395
Multiple points thermometer using fiber optics for steel plate.

Yaheiji Hattori, et al. .uuvuieiiriineeeneenoeonennes L S396
Development of a scanning type radiation thermometer.

Tomikazu Yagi, et @l. .iceuuinennnnnnneeeacnennns et eec st esonaeneanaaenns .e.. 8397
On-line measurement of strip temperature during cold rolling of

metastable austenitic stainless steel. Teruo Tanaka, et al. .veoveeverevnnn.. 5398
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Development of .shape meter for hot strip rolling.

Ken—-ichi Matsui, et Al, tececeiassosscscet st s sseenaeennn e e seacses s e
Automatic ultrasonic testing equipment for the plate.
Kouzou Maeda, et al. cevereeecicccconconns essesessassas teeceesssenanens

Detection of chevron cracks by the eddy . current inspection

method at steel wire drawing. Tsuneo Kuwahata, et al. ...............
Development of on'bead UST. Takahiro Oka, et al. ..... et eeaeaeee cee
Development of on-line system for detecting ear and tracking

in CAL. Haruo Kawaguchi, et al. ..c.ceueenrnerieiieviiieiinrannennnns
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mandrel mill. Hiromu Oka, et al. ceeivieeseecnisecnnnacecacennns ceran
Evaluation of laser beam diameter for laser welding. '
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Determinationiofvsilicon in iron and steel by flow injection analysis.

TPsuyoshi Imakita, @t @l. ceeceviecvosasosassoscenranesaosenarenssanrssooneccees 5407

Determination of trace amounts of silicon in steel by silicon fluoride
distillation ICP emission spectrometry. Mitsuharu Okano, et_al. cenae
Analysis of rare ‘earth -permanent magnet (Sm-Co, Nd-Fe-B) by ion

ceecssess S408

chromatography and inductively coupled plasma atomic emission spectroscopy.

Kyoko FUJiIMOtO, et a@l. st eesoeevoosssssncsansanasessoranscrensssccses
Determination of impurities in titanium and titanium alloy by ICP
emission’ spectrometry. . Fumikichi Mogi, et al. ..cecceecccccrccoronenes
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and transport method. Takamasa Takahashi, et al. ...eccvrernannceccss
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Application ‘of glow discharge mass spectrometry to the steel ‘analysis,
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Determination of unsmelted CaO in LD-converter slag. Shigeyuki Mori, et al. .. S415
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Applications of thin film X-ray diffraction method.
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Degradation and mass transport of coated steel. ‘Mitsuyori Asari, et al. ..... S422

Atmospheric corrosion resistance of COR-TEN steel treated by

the weather coat process. Toshitaka Kajiki, et al. «..c.cceenrenecsenee
High speed curing properties of surface treated sheets.

(Application of induction curing--I). Keiji Yoshida, et al. ceeeennes

ceeesees S423

ceessees 5424

Evaluation Of creepage on painted steel sheet. Hisamitsu Mizuki, et al. ..... S425

Long-term durability of the internal coating in the hot water
environment. Kunitoshi Kimura, €t @l. ceeeescsecsoscscscasssscsvocses
Frost damage.proofed pipe piles covered with plastic materials.
Toshiyuki Ohkuma, €t @l. cececeecevereasossccsssccsscccanccssoconcnsncs
Effect of brittleness temperature of adhesion on impact resistance

of polyethylene-coating at low temperature. (Improvement of

adhesion between steel and polyethylene-coating--III).
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seeeeses 5427

Yoshitaka Kusano, €t @l. ceeeveceecssecsocsnoonessaccasnaoseosansssasacnnsccns 5428

Effect of cooling condition on bondability of polyethylene modified
with organic acid to.steel. Hiroshi Entani, et al. ....cvcrcrcccncees
Corrosion characteristics of marine structure. (Investigation of
corrosion protection methods for marine structures--I).

Jun—-ichi Nagata, et al. teeceeconcsesesoccssessssccscscsccsasssosacccccccs
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430 Corrosion characteristics of metal lining structure. (Investigation of
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431 Equipment and operation of radial cell electrogalvanizing line.

Tatsuya Sakamoto, et al. S e ettt ettt sttt et et e esess e anoasansoceceess S432
432 Production of 2n based alloy plated steel sheets at Kashima

electrolytic galvanizing line, Sumitomo Metal Industries, Ltd.

Shin-ichi Tsuchiya, et al TR B - 1 e X
433 The outline of Kimitsu No.2 electro-galvanizing line, Nippon Steel

Corporation, Nobuo Nomoto, et al. Tt c e cccccrtanscecertatscncacsocanssesess S434
434 Continuous discharge system of sludge of stainless strip in

HNO3/HF solution. Eiji Miura, et al. St ssetieecctact ettt ecnsasancsssasss 5435
435 Development of the jet nozzle for electric galvanizing line,

Osami Yoshioka, et al. IR T T - 7 T S
436 Analysis of strip behavior in the electrolytic cell. (Development c

of new electroplating process--IX). Kouji Tanimura, et al. ...vveveveveseess. S437
437 Simulation of high-speed electro-deposition by the rotating cathode

cell. (Development of new electroplating process—--X). :

Ryoichi Yoshihara, et al. TP T et e et ettt ettt ettt eecenencetecteanassesnneesaees S438
438 Results of operation and improvements to fabricate products of better
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Makoto Aikawa, et al. Sttt e ettt te s ettt ecettaacsnensenessesnses S441
441 Influence of granular metallic chromium coating on weldability of tin

free steel-chromium type. Hajime Ogata, et @l. teieineeeroneeennenenncaneennes S442
442 The effect of microstructure and composition of tin free steel

film on weldability. Nobuyoshi Shimizu, et @l. tivieinrennieneennenennsennnnn 5443
443 Prevention of alloying of tin in baking by chromium under layer.

(Development of the Sn-Cr double coated steel sheet for welded cans--I).

Hisatada Nakakoji, et al. I T R - 7.V V'
444 Effect of oxides on the morphology of surface tin of LTS with

preplated nickel. Terunori Fujimoto, et al. et etastettetasesaictesencnnnanes S445
445 Surface structure of low tin plated steel with Ni-flash treatment.
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Yoshihiko Yasue, et al. AR T A < T P L
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and corrosion resistance of zinc coated steel. (Study on the spangle

of hot dip metal coated steel--III). VYasushi Fukui, et @al. .. eernnvoeoennnns S448
448 Effect of alloying rate on adhesion properties of alloy layer on

galvannealed steel sheet. Toshio Nakamori, et @l. couieveievereneesnoanennesss S449
449 Corrosion factors in the accelerated corrosion test for automobile

‘muffler. . (Development of hot dip aluminized steel sheet with :
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450 Microstructure change of coating layer in Zn-5%Al1 alloy coating.

Tetsuya Kiyasu, et al. St e e eis it ettt et ettt e e et asaceaesnsneneses S451
451 Paintability and corrosion resistance of Zn-5%A1-Mg coated steel sheet. :

Takafumi Yamaji, et al, St ettt sttt ettt et e s eranesesesssaneasses S452
452 Formability of Zn-55Al alloy coated layer on steel sheets.

Masato Yamada, et al. MR T -7 1% |
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453 Corrosion behavior of Zn-Ni alloy electroplated steel sheet.

Masatoshi Iwai, et al. T S454
454 Evaluation of corrosion resistance of Fe-P/Zn-Fe double layered

electroplated steel. Kazuaki Kyouno, et al. e es e ccersrtecsstessacescsencesass S455
455 Analysis of perforation corrosion of cold rolled and galvanized
. steel sheets by extreme-value statistics. Hiroshi Satoh, et al. ...vevvvee... S456
456 Structural analysis of electrodeposited Zn-Mn alloys.
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458 Discussion on corrosion resistance of chromate treatment by

polarization behaviors. (The reaction feature of chromate treatment--III).
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459 The effect of manganese content in steel and slab heat temperature on
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2 Hoop stress effect for 8SC of casing connection. Eiji Tsuru, et al

54 Analysis of factors affecting perforating damage.
““yYukihiko Ebihara, et al. .i..v.

“Tomoya Koseki, et al. ...cveceercecocens
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Development of high strength ERW-OCTG API5AC I-80 for low

temperature service. Teruo Ohtani, et al. ...i.ieeeenerecsncennns
Relation between hydrogen embrittlement and acid pickling. ’
(High strength oil country tubular goods). Katsutoshi Ina, et al.

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

Properties of Cu bearing line pipe steel. Masahiko Murata, et al. ..o encen
Mechanical properties and characteristics of precipitates in )
Ti, Nb-Ti and V-Ti bearing HSLA steels. ‘Shuji Okaguchi, et al. .............
Development of heavy wall bent pipe with hlgh tensile strength.

Production of heavy wall hlgh strength SAW bent pipe for arctic
usage. Hiroki Sakamoto, et al. ........ veesessaeneee [P .

. Transversal and longitudinal yield strength of hot-rolled

seamless linepipe. Akira Yagi, et al. ‘... ceccecnocinanns ceeeean Ceesiens e

) HIC initiation limit of electric resistance welded pipe for

sour—-gas service. Katsutoshi Yamada, et al. ......... cessssseenscsseseces e
Influence of size and distribution of non metallic inclusions

on hydrogen induced cracking in H,S saturated synthetic sea

water. ' (Development of quantltatlve criteria to hydrogen

induced cracking sensitivity--I). Akira Ito, et'al. ........ feeecttecereanans
Influence of pretreatment and heating rate on microstructure and

toughness of marten51t1c steel. Nobuo Shikanai, et al. .seeeeereaccas e e s
Effect of structures prior to heating on austenitization in
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by cyclic heat treatment. 'Hisahiro Sakai, et al. ......eevceeecnenes ceeenens
y + o transformation and carbide precipitation of chromium
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Transformation structure during isotliermal holding and cont1nuous :
cooling in HSLA steel. Hldeyukl Ohtsuka, et al. ..cececeecnen cesseinsesnene .
Effect of austenite grain size on the ferrite transformation

behavior from work-hardened austenite. Hideyuki Ohtsuka, et al. ............
Micromechanism of ferrite-pearlite transformation in a

control-rolled low carbon steel. Hirosuke INAgaKil. ceeeeeeococcoscsresssonns
Effect of carbon and manganese content and rolling condition

on proeutectoid ferrite formation in accelerated cooling.

Yoshiyuki Saito, et @l. .ceececreonecnacraancasnnss cieeasesens cecesssessecaie
Mechanical properties of FeO- ~-MnO S.S. and FeO—MgO S.S. at high

‘‘temperature. Fumio Matsuno, et al. .......cc.ec0.nen ceeecaeneeeens ceseeaacees

Effect of Nb and S on hot ductility of HSLA steel in hot charge
rolling process. Yoshihiko Kamada, et al, ..cceeececcccscnsscasn ceevecsesenasn

Properties of ERW boiler tubes for thermal power plant after .
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High temperature creep deformation of a Cr-Mo-V steel.
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Creep crack growth monitoring by the electr1ca1 potentlal
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high pressure and high temperature hydrogen atmospheres.
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Creep rupture properties of 18Cr-10Ni austenitic cast steels.

Masayuki Yamada, et al. ........ S e s et et eca s eseesees e et e e e eseaene e eaeeee s
Effect of Mp3Cg and MC carbides on the creep rupture strength of
18%Cr-108Ni~Ti~Nb steel. Yusuke Minami, €t @L. ueeueeernnnennnnnnnnnnnn e
Surface cracking during creep in type 321 stainless steel.

Hideo Tanaka, et al. ...vevo.. St e ettt ettt sttt et e s e et ecereseaes
Effect of Cr depleted zone on oxidation resistance of SUS410

cold-rolled sheet. Kazuya Miura, et al. ...... et e st cecevecnacessenny
Initial oxidation behavior of ferritic stainless steels.

Toshiko Suzuki, et al. ....... cteseteetctesenenans B B P
Descaling behavior of SUS304 stainless steel hot coil in

HNO3/HF solution. TIsao Itoh, €t Ale. “eeeverenrenmnnnnnnn. Creeesecs et taceceens
Influence of bright annealing on colored film formation on .

stainless steel. Yoshikazu Nakamura, et al. ......o...... e eereeee e e
Improvement of hot workability for austenitic stainless steels

containing little delta~ferrite and study on its estimation

method. Masao KOike, €t @l. tuuirurneeeennennnnnnnnnnennnnnnn e et et eeeeaen .o

Improvement of hot workability of high alloy austenitic stainless

steels. (A study of hot workability of austenitic stainless

steels-~III). Masamitsu Tsuchinaga, et al. ......eeveenennnn. Ctecetaataea PP
Effect of S and Mg contents on hot workability of Ni-Cu-8 alloy.

Yasushi Haruna. ........c.... D T ceenees ceeeensssne

properties and carbide precipitation of austenitic stainless !
steel. Kazuaki Matsumoto, et al. ..... ettt eesees st a e Cevessecesroadeie
Effect of annealing condition of hot-rolled sheet on plastic

anisotropy of cold-rolled sheet in SUS304 steel.

Akifumi Hiramatsu, et al. e e st et s e et et a e e s e s e e e e ieae et e ieeseneeeenss
Transformation behavior and mechanical properties in ultrafine

grain austenitic stainless steels. [Kouki Tomimura, et al. ...... ceserranncas
Effect of Si on toughness of high N austenitic stainless steel

after aging treatment. Satoshi Araki, et al. ....... ceraen I
Effect of internal hydrogen on crack growth behavior of austenitic

Stainless steels. Yoshio Miyoshi, et al. ........... Ceerer e B N
Effects of C and Si on low cyclic fatigue behavior of austenitic :

- stainless steels. Masahiko Kogita, et al. .......... ceeeeicnan beeene cesaenes
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Technical explanation of "electrolytic nitriding process".
Shinzoh Satoh.

Effects of heat treatment conditions on grain coasening
behavior in carburizing steels. Toshiyuki Tsuge, et al. .ui.iiiinrnnnnenennnn
Some properties of multiple-melted case hardening steel. :
Mikiya Yamana, et al. ........ Ceeererstcttatcanns e ceeeseesenanenn e e
Effect of C content on properties of Cr-v nitrocarburizing

steel. Susumu Kanbara, et al. ...... tieterrersenesnens Cetre ettt PR
Effect of alloying elements on properties of high manganese ) -
non-magnetic steel wire rods. (Studies of high strength

non-magnetic steel--II). Syoji Nishimura, et al. ..... et eeeeee i .
Grain refining of Fe-36%Mn non-magnetic steel by low temperature

deformation and subsequent recrystallization. Masaharu Yamaguchi, et al. ...
Development of new high Mn-Cr-Fe non-magnetic steel for

centrifugal casting process. Atsunobu Shintani, et al. ...iiiveenernnnnnn.. .
Mechanical properties of the austenitic high Mn-high Al steels

at cryogenic temperatures--VII. Michiyuki Ichinose, et al. .......co..0.. .o
Some properties of 7.5Ni-4Co ultra high strength steel.

Kouichiro Tada, et al. veeuuuvenenenenereenemmmnnnnnns teeseseons e, e
Low temperature strength and fatigue properties of welded

alloy A286. Keijiro Hiraga, et al. veoveevevenonnennnenn. Cereeaete e ee e
Effect of chemical composition and heat treatment on mechanical

properties of low C-Mn-Nb cast steels. (Development of carbon-

steel castings suitable for fusion welding for low-temperature

service--I). Yoshitaka Iwabuchi, et al. ....ouwwonrenn. secesrarrinna B
Mechanical properties of weldment of a low C-Mn-Nb cast steel. :
(Development of carbon-steel castings suitable for fusion

welding for low-temperature service--II). Kiyoharu Azekoshi, et al. ....... .
Development of heavy section 3.5Ni-Cr-Mo steel forgings with

superior low temperature toughness. Kiyoshi Uchida, et al. ........... ceee .
Metallurgical factors of brittle crack arrest capability on )
9 % Ni steel. Naoki Saitoh, et al. ..uuiiniuieinrnnnnnneonnnnnn. vesen
Low temperature embrittlement in high Mn iron alloys. Y3 Tomota, et al. ..
Fracture toughness of heavy thick nodular cast iron for

structural applications. Yasuhiko Mori, et al. ......... C e e e s eeceneas .
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Influence of silicon content on the intergranular fracture
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Effect of specimen size on:dynamic, fracture toughness obtained

“ by instrumented Charpy test. Masaki Kamimura, et al. ..... cecserecsonen ces.. 5525
Crack position detector for fatigue test pieces. : i
Masaichi Inomata; et al. ........ G e eaisa s e e et een e e Gt it e s e eeecsenan - 8526
Improving the fatigue strength of carburlzed steel.
Toyofumi Hasegawa, et al. ..ieeeeoeecaneonnonsasannonanns esacevecesssencesss 5527

‘Axial tension fatigue strength in air of sucker rod assembly.

- (Patiqgue performance of sucker rod for oil productlon——l).
©.. Hideo Komatsu, et al. ....ieieivococeaoesassans
529:

W ee e e ceseesasssseesssssesss 5528
Fatigue strength in air of rod body. (Fatlgue performance of :
sucker rod for o0il production--II). Haruo Sakamoto, et al. ..... ceesnseeeess S529
Crack arrest test of rail steel.: . (Crack arrest properties of .

“» rail steel--I). Yutaka Matsuda, et .al. ........ vesesseserseseraaiecesenn . S530
Effect of residual stress on crack propagating path. (Crack

‘arrest properties of rail steel--II).  Yutaka Matsuda, et al. ......ce000.... S531
Effect of wheel and rail profiles on wear and fatigue behavior
of high strength rail. (The study of contact problem between.

.- rail and wheel--II). Meiji Sato,. et 8l. s.iciiemesnannsonnassanss. sesesesesess S532
Contact rolling fatigue life of bearing steel made by LD )
converter process. Yasuhide Fujioka, et al. .vevieevoroareoons cesecsseassaes 3533
Fracture characteristics of bearing gquality steels.
< Kazuhiro Kobayashi, et al. ..ccieierirreeesnsencocancassnssosccnsnscnne sesscces S534
Effect of vanadium on hardenability of high carbon steels. :
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_rolled steel strip.

- steel sheets with good formability.

» Relationship between hardness and transformatlon temperature in

the mixed structure of low carbon steel. - Yasushi Tsukano, et al. ........... S536
Prediction of tensile strength of hot rolled sheets by calculation
models of structure change during rolling and cooling.
Masayoshi Suehiro, et al. ..ot iuiseeesossssoecasaossoscnasanssassesesceess S537
Calculation model of mechanical property for hot rolled steel :
strip. (Development of controlling technique of mechanical.
properties in hot strip direct rolling process--IXX).
Manabu Takahashi, et al. ...viceeneeceeneenccanscenons “eie memels e v e mseens ..... S538
Application of mechanical property calculatlon model to hot
(Development of controlling technique of
mechanical properties in hot strip direct rolling process--XX).
Manabu Takahashi, et @l. ...vceerecenioeencsecesosascecsnsonse ceeseranes eeseeses S539
Phase transformation after hot rolling in B bearing interstitial-
free steels.. Yoshihiro Hosoya, et Bl. teieess e s e s aaeseanissssasrensessas 5540
Estimation of Nb content in .solution for hot rolled steel sheet.
(Investigation of the estimation of mechanical properties for :
Nb-added hot rolled steel sheet-=II). Akio Tosaka, et al. .....vcveveenens... S541
Residual austenite and its effect on the mechanicalnproperties
of the hot rolled 0.1~0.2. C steel sheet which was heavily
(Study on thermomechanical control :

Yoshikazu Matsumura; et al. .........S542
Relationship between transformation kinetics measured by : :

+ transformation detector and mechanical properties of hot rolled
-steel,

Masahiko MOrita, €t @l. veeveiceeessenreesasosessecasssansosnssosesss 5543
45 kgf/mm2 high strength hot rolled.steel sheet with .good
YS-E1l balance.  Osamu Kawano, et a@l. ...cecineeeacececcoasoesossons esesessess S544
Development of 70 and B0 kgf/mm2 high strength hot rolled
Osamu Kawano, et al. cceeeeessescoceecsss S545

Development 8f hot rolled.coil for high grade electric welded
;. pipe. Akira:Tto, et @l. cveeeevoisocoans ciereeissens s ieteceesseevsssssseasses 5546
Effects of mlcrostructure and cold forming on stretch flangeability

of laser cut hole in hot rolled steel sheet. Yoshiki Tanaka, et al. ........ S547
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