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

SYMPOSTA

-~ IRONMAKING --

APRIL 3, 1986 S 213300 - 17:00 .- Chairman: Yasuo OMORI
Ty : V1ce—Cha1rman Shin-ichi INABA

Theme I. New Look into Blast Furnace w1th New Sensors

-1 Behavior ‘of cohe51ve zone estimated by sensors. Takashl Takebe, et al.
2 Estimation of cohesive zone shape with temperature distribution on

the wall and its use for operation control of blast furnace. )

Masakata Shlmlzu, BE BLle tiveee i e e e et aes s eine s e e e e asee e aee o e . A4
3 Phenomena in high. temperature region of blast furnace by belly probe and

core probe. Toshikatsu Ashimura, €t Al. . .vieeceeesesenciooioassecaonsasnnsanas A9
4 Blast furnace phenomena based on analy51s of ‘burden samples.

ceeeev.. AL

Koichi Kurita, et al. .. i.v.eeiieeainnn., B T T T T S .. Al3
5 Reaction and flow characteristics of slag and metal around the raceway
h region in'the blast furnace.. Kanji Takeda, et al: ....... D T eeceess. Al7
: == STEELMAKING --
N APRIL 2, 1986 13:00 - 17:20 Chairman: Nobuo SANO

i , : ‘ = Vice-Chairman: Morihiro HASEGAWA

Theme II. Dephosphorization of high alloy steels

6 Optimum conditions for dephosphorization of crude stainless steel with :
CaO-containing fluxes. Hiroaki Ohnuma, et @l. ..evverveereevsnnciononasnnnaneas A21
7 Dephosphorization of high alloy iron by CaO-based fluxes. )
Tsutomu Usui, et al. .;......................, ..... ceecesesssesnsssssnssesscanss A25
8 Analysis of dephosphorlzatlon of molten pig iron containing chromium
by Li,CO3-Ca0O-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 Dephosphorization of chromium steel using barium carbonate based fluxes.
Kotaro Yamamoto, €t @l. .ciuieceeeresosocnosnoossscnssessososasansossssssassssas A37
11 Dephosphorization of high chromium and high manganese molten alloys.
Hiroyuki Katayama, €t @l. .eeeueecesosseonoscsscacseeeosancesssanssnsnsancenneeas AdlL
12 Dpephosphorization of molten Fe~-Cr-C and Fe~Mn-C alloys by Na,O-based
flux. Kyoji Kunlsada, et Bl. sttt i et et eseen et nersaesacansecssesseass A4S
13 Dephosphorization of high chromium steel by Ca and CaCsy..
Tomoo Takenouchi, et al. seeeieessesscessencsoseananens Cesesiecserosesene ceeesss A49

~- 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 ¢ontrol of strip rolling. Yoshiharu Anbe. .... AS53
15 Development of new tension control method for hot strip finishing mill.

Yoshitaka Hayashi, @t @l. teeieeueenereesoscsossorsensnsaseosonannanns cecasescan AS57
16 Development of automatic gauge control using decoupled control for

universal rolling mills. Kazuhiko Fukutani, et al. ........ ceerescssesseesess ABL
17 Application of modern control theory to the gauge controltofhot and cold

strip rolling mills. ‘Akira Kitamura, et al. ......... teeestecresereacns cseesna A65
18 Measurement and control system of new billet mill in Mizushima wOrks,

Kawasaki Steel Corporatlon. Junjlro Yamazaki, et al. .....coiiiianL., veeeos. AB9

* 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 5407 to S791 preprints for
them.

The preprlnts of Sympos1a were publlshed in Tetsu-to-Hagané, 72(1986), No. 2, Al to
Al41, in Japanese.
Part of those preprints for. ‘Paper Presentations are to be publlshed in Transactions
ISIJ, 26(1986), Nos. 7.to 12; -in English.
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19 Microcomputer-based instrument and control system to mill line.
Osamu Arai, et @l. .teeeeeerseonccorsnrsoracasns ceeesesaen setaesesstesecsecsstssane ...A73

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

Theme IV. Recent development of 0il Country Tubular Goods
20 Factors influencing the sulfide stress corrosion cracking of high strength

0il country tubular goods. Kuniaki Motoda, et al. ..iccieieevrracecencacenses .. A77
21 Effect of metallurgical factors on sulfide stress cracking resistance of

high strength steels. Hiroshi Asai; et al. ceveeeveccecececreaccancnonns eee... A81
22 Mechanical Properties of austenitic high alloy o0il country tubular goods.

Yoshiichi Ishizawa, @t @l. civeeresteiseiosassssensssssscassnssssecnscsnnanvosse .. A85
23 Corrosion behaviours of high alloy oil country tubular goods in HpS-COp-Cl”™

enviornments. Akio Ikeda, et al. ....... seeessissessseessressaesessenns eeee... AB9
24 Effect of HyS on the corrosion resistance of high alloy OCTG.

Katsumi Masamura, €t Al. ..eececesasesssaosessossoisosasassnasssssssssssanssnsasveen A93
25 Critical conditions for application of high alloys in sour gas environments.

KOZO DeNnpPO, €t 8l. tieeeeessesosseasocssssssssossssssoascsocssssrannssce el "A97
26 Effect of alloying elements of austenitic alloys on corrosion resistance

in H9S-CO5-Cl~ environments. Haruo Tomari, et @l. ..c.coiceececncennns ceseesss ALOL

-= 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 Analy51s'

Committee of ISIJ. Takashi Ohtsubo. ...cievecieeecensanans cecsessessssiseesss ALDS
28 Chemical state analysis by X-ray photoelectron spectroscopy. o )
-- WG report of Surface Analysis Subcommittee --. Yasuo Fukuda. :............ AlO6

29 Quantitative analysis of Auger electron spectroscopy.

-- WG report of Surface Analysis Subcommittee --. Norio Gen- nal....;......... Al07
30 Quantitative analysis by X-ray photoelectron spectroscopy. E ‘ L

-~ 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 1n 1ron—oxygen

system. Masaoki Oki, et @l. (eveeriernrceressencsnssosoascscosonsons Cececesnas Alls
33 Grain boundary segregation of phosphorus and sulfur in idiron alloys. ‘

Kenji ADikO, €t @l. wieeesnesioeossosceneocconacsoconasocasasnnnssns }.......... Al22
34 Variation of grain boundary segregation of phosphorus in - 1ron. ’ :

Kohei Tatsumi, et al. ccieececececrosanas sesreesevsenann seenes ceenns Cesesaesnas Al26
35 Quantitative analysis of trace elements in steel by IMA using iron

implanted reference materials. Satoshi Hashimoto, et al. ...........i...0.... AL130
36 Basic character of glow discharge spectrometery. '

Shuichi Yamazaki, et al. .t.eiiesieenrereerssosstscnsenscsnnsssnssns cesessaeses . Al34

PAPER PRESENTATIONS

-~ IRONMAKING --
APRIL 2. 1986

1 Behaviour of the degradation of sinter during reduction. (Investigation of
burden properties in blast furnace--II). Masaaki Sakurai, et al: ceeevceveesoennsSl
2 Effect of lumpy ore properties on the blast furnace phenomena.

Takeshi Sugiyvama, et al. .cececcecvcecass srescesovevensae P ... 852
3 Relation between JIS-RI and reduction behavior of sinter in a*blast furnace.

Masaaki Naito, et al......... teeessssreasnrses csseasans cesertesecsassraneacssain ... 583
4 Reduction degradation of sinter in blast furnace. (Study on evaluation

method of sinter quality--III). Tsukasa Takada, et al. ......... ieesieeneenn ....54
5 Furnace inside condition under high productivity operation of Tobata No. 4 BF

of Nippon Steel Corporation. Shuji Noguchi, et al. .......... cesecssssresnce ceess S5
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10
11
12
13

‘14

15

16

17
18
19
20
21
22
23

24

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

Hironao Matsuoka, et al. ....iineoroseonssnsosoosnsssnsososennns theceenscossecns
Operating for fundry iron at Kamaishi No. 1 BF of Nippon Steel Corpo~

ration. Yasusuke Hoshizawa, €t @l. Jeiuieeetseenoseccsassesosocscsncsnsnnsnnas
Effect of dry quenched coke on blast furnace operatlon.
Asao Hatanaka, et al. ....... D A
127 days non, shutdown operation of Tobata No. 4 BF of Nlppon Steel
Corporation. - Seigi Matsuda, et @l. .e.viieenioneneeseenenens .
Action guide system of Sakai No. 2 Blast Furnace operation of Nippon

Steel Corporation. ' Hidejiro Hayashi, et al. .ceieeernereeeeeereenscncnnccnnnns
Rate of stepwise:reduction of fixed beds of sinter with CO-COZ—Nz gas

mixture. Tateo UsUl, et @l. tcietireseeneseacansecccnnsanasion
Reduction rate of wustite pellets with CO-COp-Hp; gas mixtures.
Takeaki Murayama, €t @l. .ceeeseevsscscorsascsssnsaasses ceesas ceeas
Method  for determination of parameters included in Wen's model.
Takeaki - Murayama, .€t @Ll. .ieecerceococcessoveasosscssansscnsass
Reduction and desulphurization of chromium ore pellet containing

carbonaceous material in flowing CO-Hy atmosphere. Hiroshi G.

Katayama, et al. ..... S cessssececaeetasese e et e isieciesen e .
Relationship between reducibility and microstructure of synthesized sinter

of Fey03-binary calcium ferrite. Takayuki Maeda, et al. ....ccviciencnenennes .
Effect of the addition of Si02 and Al;05 on the reduction of dense

wustite -high Hp. . Nabukazu Shigematsu, @t al. ceceiirreetiortosotscsscsnosrocnanns
Abnormal swelling of hematite pellets containing CaO during the reduction
with hydrogen bearing sulphur. Shoji Hayashi, et al...... tscevsesieocsses .o
Surface-character of iron produced by solid carbon reduction of FeO.

Hae S00 Lee, et Al. teeerieeeeeeeesnocnccsoonsonsceescsnsssscssssnsose
Thermodynamics of iron oxysulphide melts. Shoji Hayashi, et al. ..ccieieevennn
Relation between the effective diffusivity of gas through various
metallurgical porous materials and the pore structures.

Yoshihito Shigeno, et al. cieeieirosecesssccenosossnccossossssscnoonsossos
Influence of micro-pore volume of coke on COy gasification.

Hiroshi Haraguchi, et @al. .ceeeeecerecceccoccsoscosossosccnnaes ceesssssecatstesean
Deterioration of coke by H,0 gasification at high temperature.

Hiroshi Haraguchi, et @l. .c...ieeeceocecresssisoneosocsosrossssssssssassosnsanse

R I I I A ]
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APRIL 3, 1986

25
26
27
28

29
30

31
32
33
34
35
36
37
38

39

Technique of prevention from oxidation of coal in storage pile.

Kiyoshi Miura, et al. +cceesecevecsesnscasesnansnanans cetecteeseenas ceceensenns e
Coal briquetting with lower binder. Minoru Miyoke, et al. .(..ceciivennecennns .
Coking test of the coal preheated by direct contact with crude coke oven

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

coke oven gas--III). Shigeru Ohashi, et @l. (.ieieriieceieoccscncnccsssscannans
Decoking procedure in coal preheating process. (Investigations on the

coal preheating by coke oven gas--IV). Masahiro Abe, et al. ...ceececesccncens
Estimation of coal dilatation by new method. Shozo Itagaki, et al. ..........
In-situ observation of coal carbonization by X-ray computed tomography.
Katsuhiko Shiraishi, et al. (.vveveereecenen st desescsescsssesceraenensaen .
Measurement of density distribution during coal carbonization by

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

Akihiko Hasegawa, €t Al. .ceiseesessssossssosscsescacannsaas ceseaccecessoersons
Homogenization of the oven width coke in the test oven.

Seiji Nishida, et al. .veieeieesevonennnns ceesecsaseas s ssnacaseseeree s sanees
Energy saving by using waste heat of ammonia water in coke plant.

Shingo Shibamoto, et a@l. teeieecesscosssevsscccncsanas Ceeeresecessancnnen cee e
Application of feedwater preheating equipment for CDQ plant by utilizing

waste heat. Toshihide Tahara, et al. ...ccececaccnces ceeees ceesssecssencassane
Numerical simulation of coke dry quenching plant with circular grate.

Hirofumi FPUrukawa, @t @l. ccceecsvoeceassossssesosescsascsassosaassassssssncsnssans

Reconstruction of self-power plant condenser to high efficiency.

Noriyoshi :Sakurai, et al. seceeceaoosesossccsecsossasccns ceeeee teetccassseneseae .o
Kinetic model for tar polymerlzatlon in gas phase.

Hidetaka Suginobe, et al. t.veieeeerereococcsens cereeeen cecenes ceteeseessaaans oo
New process for co-production of SNG and Hp from COG.

Keizo Yabumoto, et al. .tceeeessoceconnssscassen ceeesecsesaan ceeteeseertsecaaans
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40 Biological treatment of crude NH3 liquor from coke plant.

Susumu Matsumura, et al. ...iiieeierecenncnnn B - 114
41 Stable operation activated sludge treatment Akikazu Nakazaki, et al. ........ S41
42 Hydrogen sulfide absorption on desulfurization plant of COG. -
Akira Yamaura, et al. ticeieerircececaccnn teeceesscscessnsvsossence ceceseeesceess S42
43 Abrasive resistance of coke after reaction with gas mixtures containing
CO,. Yoshihito Shigeno, et al. .......... P - 1 X
44 Estimation of coke strength after solution loss reaction.
Tsunao Kamijo, et al. ticicieeanaacans Ctecetasstssrresttsanssssnssenassssnsssss S44 ;
45 Estimation of coke degradation mechanism in the blast furnace based on
the analysis of the deadman coke. Masaji Kitamura, et al. «.eeviensoeess veseess S45
46 Outline of the burden profile meter installed at Nagoya No. 3 BF of
Nippon Steel Corporation. Tohru Ogasawara, et al. ..... seecesssaassionne ieees. S46 :
47 Developmemt of microwave profile meter. (Development of burden profile -
measuring technique using microwave for blast furnace--I).
Takuya KuSaka, @t @l. «uveeereeeoeeeoreaoonesonsacseacssonassassnsnsans ceses e veo S47

48 Practical use of microwave profile meter. (Development of burden
profile measuring technique using microwave for blast furnace--II).

Yutaka Miyakawa, et @l. cieeeeveecrenccccenenn Ceesesaccecccrssersssesscaasnaea .. S48
49 Development of image-fiber sonde for measurement of radial partlcle

size distribution at furnace top. Shlgeml Murakawa, et al. (ieiivecionnncane .. S49
50 Improvement of burden distribution in blast furnace by two-size separate

charging of coke. Akira Matsui, €t @l. .uieeieeeeeereaeseaneeoncanas ceeaans .... S50
51 Discharging phenomena of raw materials from large bell.

Shunji Takagi, et @al. ceuiceiervcocneceanas Ceeecesseraeneresastscsnananonn eese.. S51

52 Void fraction and pressure drop in moving bed. (Filling structure and
gas flow in moving bed--I). Morimasa Ichida, €t A@l. +.eueeevecreesoncesnasensses S52
53 Behavior of powder and pressure drop in moving bed. (Filling structure A
and gas flow in moving bed--II). Morimasa Ichida, et @l. veeeveeveseeaseannees S53
54 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 Corporatlon. Ei~ichi Shimozawa, et al. ...cveveeveens S54 P
55 Improvement of particle size segregation of raw material in the large
sintering machine. Takashi Terada, €t @l. «t.veeeeeeceseneesossseceonsnsseasosass S55
56 Granulation test results of micro pellet. (Development of producing
process for micro pellet-=I)., BAkira Takaki, et al. .eveeeueesoenann cessssseess 556
57 Plant test results of micro pellet for sinter mix. (Development of
producing process for micro pellet--II). Akira Takaki, et al. ...eeevvceiosass S57

58 Test operation of iron-ore sintering process applied pre-granulation . y
method. (Development of iron ore and limestone .pre-granulation method ’
for sintering process-—III). Ko0z0 Takata, €t @8l. cuuiveeeeeeooevsonnossan eee.. S58

59 Properties of iron ore and limestone pre-granulated sinter. (Development

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

-=III). Kazuyoshi Kuriyvama, et al. .veeeeeeeocees O - 153
60 Effects of burnt lime on sinter operation at low productivity.

Shusaku Komatsu, et al. I I I I P -1 1V
61 Reduction of burnt-lime ratio by application of double layer sintering

system at Wakamatsu Sintering Plant of Nippon Steel Corporation.

Takafumi Ushlrokawa, et al. Jiiiiienennn eviecrssnsseevsss trececssecssse ssssess S61
62 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, €t 8l. eeeeiveeenenn. 562
63 Application of surface combustion burner to the ignition furnace of .

sintering plant. Shigeki Kawakami, @t @l. .cueieereeoneceenoesnsonennensoen e e S63
64 Operation of Wakayama No. 4 Sinter Plant of Sumitomo Metal Industrles

with strand cooling. Takahisa Miyake, €t @l. teeveenveneeoneoeasneiooaseanness S64

65 Improvement Sf chimney lining for sintering plant. Kinji Kanematsu, et al. ... S65

APRIL 4, 1986
66 Kinetics of reaction: SiC(s) + CO(g) = SiO(g) + 2C(s) in the temperature

range of 1 900 to 2 200 °C. Toshikatsu Terui, €t Al: .teiceeruieeeenneeenooennnns 566
67 Desiliconization reaction of pig iron with MnO containing slag in

the blast furnace. Chisato Yamagata, et al. .....cveiiiiiiiiiiiiiia., cee.. S67
68 Oxygen potentials liguid pig iron and slag tapped from commercial blast

furnaces. Masaaki Sakurai, et al. ¢.veveeeunannn ceceacens ceeraresee ctecesce.. S68
69 Discussion on Si Transfer in blast furnace based on raceway measurement. 4

Hiroji Satoh, et @l. t.iiiiiieiiteseeeoncensennssonaannnnns ceeeosiine ceescccscsss S69
70 Development of a sideways tuyere sonde. for measurement in and aroung the

raceway. Kanjl Takeda, et @l. ..t iiiiiiiennenceancenssscnsonnas ceseceesesssas ST0
71 Si transfer in the vicinity of the raceway. Kanji Takeda, et al. ..... ceeessss S71
72 Test operation with low flame temperature at Fukuyama No. 3 BF of .

Nippon Kokan K.K. Koichi Tomioka, et @al. v...ieeeeceeneonnann cetecessiasssaseens ST2
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108

Operation for producing the pig iron with optimum qualities at Kimitsu
No. 2 Blast Furnaceof Nippon Steel Corporation.

Shigeru Kutsuzawa, et al. +t.ceieeeeeesenenns cevens ceset s e aseiecce st caseaanenos S73
Long-term operation with low silicon contents at Fukuyama No. 2 Blast

Furnace of Nippon Kokan K.K. Takashi Wada, et al. ..veeveiiienencenans cesece s74
Production of low [Si] and [S] pig iron in Nagoya No. 3 Blast Furnace at

Nippon Steel Corporation. Toshiyuki Osawa, et al. ...... ceeseresseisasasaess S75
Pulverized coal combustion in blow pipe . (Optimization of pulverized

coal injection into blast furnace--I). Shin-ichiro Nomura, et al. ........ ... 576
Pulverized coal combustion in receway zone and optimization of coal

injection.. (Optlmlzatlon of pulverized coal injection into blast

furnace--II).  Shin-ichiro Nomura, et al. ..... et esececeveranoenseas ceesesans s77
Combustion and atomization characteristics of coal-water slurry.

(Study on the ‘combustion behavior in the lower part of blast furnace

—--II). Hiroyuki Mitsufuji, et al: (..t iietteeeecendecacnnncinn cessiesessacnnea s78
Development of pulverized fuel combustion technology.

Motofumi Kaminaka, et @l. ceveeieeeetanutoessecocansossasnanasoannnsns ceeeeesa. S79
Experimental study on liquid flow behavior around the raceway by

cold model.:. Katuhiro Tanaka, et al. ...iiieieieccionceecascrannns ceetecesacenes S80
Effect of Tiquid flow on the temperature distribution in the hearth.

Koichi Kurita, et al. c.veeeeecnneanennn U S81
Analysis of flow and heat transfer in blast furnace hearth.  (Technology for e
long-life blast furnace hearth--I). Kunihiro Kando, et @l. eveecevseeeeneecees. S82
NO formation during combustion of coke in various existing state

in iron ore sintering process. Albert M. Malama, et al. «v.cceeieeennes eeees.. S83
Conditiong for activating the oxidation of magnetite ore flnes dur1ng

sintering. Jun Okazaki, et al. ........ St esesecs ettt s s sieanens ceececens .. 884
Estimation model of JIS reduction index from structures in 51nter.

(Production of mineral phase controlled 51nter IX).

Hiroshi Fukuyo,'et T cesesedsene cssnes ceecbenseasenssenn .. S85
Effect of existing’ stages of raw materials and atmosphere on formation

of calcium ferrites in the course of sintering. Takaho Otomo, et al. ........ S86
Change in stress in the course of reduction of the skeleton hematite

in sinter. Minoru Asada, €t @l. t.uicieeieserscrcnserarssrastnctrscsanocanansan s87
Immersion treatment of sinter in CaCl, aqueous solution.

Noboru Taguchi, et al. ..oieveenverecnns sesesesssessscesnennne seeecseeresnans . 588
Development of simulation method aiming at quick evaluatlon of sintering

process. (Approximate simulation model of sintering operation--I).

Masami Wajima, €t @l. .4 eieeesccenescssansosoanssssososssnoscssssscssscnsnass . 589
Melting model for iron ore in sintering process.

Shin-ichi Horikawa, et al. .......vvvevesocnnss P - 110
Hydration rate of quick lime. Shunji Kasama, et al. c.ceceeceocnnnsee seeesesse S91
Characterization of void in sinter by the X-ray computed tomographic

scanner. Syoiti Harato, €t A@l. teveeeececsecsoossoncesenscsscssnasscosssconsacs S92
Measurement of quasi-particle size by picture analysis.

Shunsuke Arino, €t @l. ..cesecsvocccecoesscssannssnssnsensanes seeessessasssses 593
Fundamental investigation of new agglomeration process. )
(Production of new agglomerate--I). Noboru Sakamoto, et al. ....ccceeeecccece. S94
Estimation on quality of new agglomerate based on its

structure. (Production of new agglomerate—-II).

Noboru Sakamoto, et al. ........ e -
Effect of binder and water content on property of green brigquette of

iron ore. Terunobu Doi, et al. ...cieeeenecancocanans ceeeenns cesesecanecsen . S96
Reduction rate of cement-bonded cold pellet. Reljlro Takahashl, et al. ...... S97
Required strength of the cold bonded pellets cured in the yard.

Kiyoshi Kojima, et al. ..eieecieencecccncescnssoacsnnnsns ceceesesesecnossasess . S98
Exergy evaluation of fired and cold pellets in ironmaking process.

Tomohiro Akiyama, et @l. ceeerieisseosacencescssssssasonssssacansnsssacanncannees 599
Pilot-plant experiment for waste heat recovery of blast furnace slag.

Kazutoshi Iwami, €t @l. cveeeeeversnereecascsssessaossssossnasonns cersrecoanen S100
Production test of construction material from blast furnace slag.

Hayato Takemura, €t a@l. teieeveceacecssnsscossssescasensssisans ceesessesaeanns S101
Integration of ironmaking information system. Busei Takoshlma, et al. ...... S102
Total control system for the operation of sintering plant.

Masando Wakabayashi, €t @l. t.ceieeeccssocsoesassessessacsasasossassossssnesss 5103
Development of berth plan system for ore and coal ship.

Shin-ichiro Yamana, €t a@l. .eccececeesonssasoscanns seersccsaenas crsecrscncsss S104
Control system of hot stove thermal condition at Kashima No. 3 Blast Furnace

of Sumitomo Metal Industries, Ltd. Atsunori Koike, et al. ....cceeeccacnns .. 8105
Results of reducing test of lowest limit temperature of silica bricks in

hot stove. Atsusghi Kondd, et al. .cecv.-. cesesssecscesnsoaaans teesessssssasss S106
Nippon Steel Nagoya No. 1 BF uppershaft repairing.

Nobuyuki Shooji, et @l. ticuievecevecsossasoanscssossanoscas et cetensessencesons s107
Smoothing technology of blast furnace shaft brick surface by use of

explosive. Noriyuki Maekawa, et @l. ceceeecersersccnencrscncnasocnsassossscsncs $108
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109 Jointing of wall bricks by plasma spraying. Yuji Narita, et al. c...iieuenn. 5109
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operation of hot metal pre-treatment at Mizushima Works, Kawasaki

Steel Corp.—-II).
Construction and. operation of hot metal pretreatment equipment in

Fukuyama Works, Nippon Kokan K.K. Osamu Yamase, et al, ..ccceenennccnccreceans
Reduction of chromium-ore in electric arc furnace.

Takeshi Ishiguro, €t @l. seieeececccccassascossossnsoscasocsocsossssscncacssnsoscsns
Test operation of an electric furnace using the briquetted manganese

ore, Katsuyoshi Fukami, et @l. .ciceeeeeeescoetsesscsossossnsnacasosssoconsne
Improvement of LF refining. Masayuki Kawachi, et al. .cceeveescsnnrenccncecns
Viscosity measurement of molten alumina by counterbalanced sphere

apparatus.

Kenji

Yoshitaka Ohiwa, et al. cieeececccecssccecocsosssccosccnccns

Hiroshima, et @l. cevececscccssnscccscscssessssssssonccscccscs

Relation between in slag-metal system mass- -transfer rate and

stirring conditions of gas-injection. Masahiro Hirasawa, et al. .....cccuceeen
Interaction between oxygen and molybdenum, niobium, vanadium in
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Yoshio Watanabe, et @l. ...iveienecneencecansocsnsensssnsssansssssssosssssssessss 5253
254 Nitrogen control in RH degassing process. WNobuhiro Kurokawa, et al. (.veee... S254
255 Acceleration of removal of nitrogen by SiO-powder blowing from
a top lance under reduced pressure. Kaoru Shimme, et al. (iceiceivresecasecesss S255
256 Denitrization rate of molten stainless steel in VOD. Hajime Mori, et al. .... S256
257 Development of continuous oxygen estimation technology at RH degasser.
Masafumi Ikeda, et A@l. t.ieeececacccensossssccscenssssasssosssossscssasssssnssecsas 5257
258 Refining process of valve spring steel. Kazuya Iemura, et al. ....cceeeeao... S258
259 Method for prevention of carry-over of molten slag into tundish with
floating valve in ladle. Takayuki Taenaka, et al. cccieeecesencssinnccaseesss 5259
260 Effect of atmospheric oxygen on the oxidation rate of [Al] in molten steel.
Hideaki Yamamura, et Al. seeeevecccscssocscstocesscoscsnsccsnssasssnsnssescissse 5260 i
261 Development of RH injection technology. Shigenori Yagura, et al., ....cvc00... S261 'g&
262 Analysis of reaction mechanism in RH vacuum degassing system by water B
model experiment. (Development of RH injection technology--II). )
Yoshihiko Kawai, @t 8l. cieeeecssenaseceannerasactassssssacsasncssassnoensnsses 9262
263 Effects of some factors on desulphurization by RH-injection method.
(Development of RH-injection technology--III). Koichi Endoh, et al. ......... S263 ~
264 Recent operation of No.4 CCM in Oita Works, Nippon Steel Corp.
Hiroaki Iiboshi, @t @l. cuivevseecscsrsecsocrsnsssansssssoncasencassscsnssncses 5264
265 Establishment of technique for high speed casting, 2.5 m/min.
(Technique and operation of No.5 CCM at Fukuyama Works, Nippon Kokan K.K.
—=VI). Koichi 0zawa, €t @l. seeececacesssaccnsssasocsosvsnsetonssecsseasnnsessss 5265
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266 Measures for decreasing fuel consumption of slab edge heater.
(Technique and operation of No.5 CCM at Fukuyama Works, Nippon Kokan K.K.
--VII).  Kazutaka OKkimoto, €t Al. .eeeecsacsssocsssossncsscsssccecssnassannssccss 5266
267 Development of full automatic pour technology. Akira Matsushita, et al. ..... S267
268 Replacement of the steel making process computer system by micro-
computers. Yoshito Tanaka, et @8l. ....veeveecencesonvansan testtrcecsnescrases 5268
269 Cost saving operation of No.l continuous casting machine at ‘
Fukuyama Works, Nippon Kokan K.K. Tadashi Uchida, et al. ...co.ovieeieneesss. 5269
270 High temperature charging at HCR for plate. Hitoshi Kawashima, et al. ....... 5270
271 Unification of slab conditioning yard. Masahiko Ikeda, et al. ¢veceeveeeseass S271
272 Long casting technology of ultra low carbon steel.
Noriyuki Shidawara, et @l. «eecvesecessesssoncscrossssancorcsocsocsensanssonns S272
273 Techniques for continuous casting of hyper-eutectoid steel. (SK2) slab.
Kouichi OOKi, €t @l. +vseeovecsossoassasoasssscsessnscsssasonoosssnssssssscsesese S273
274 Development of the welding material for the slab support under the mold.
Masashi Kawamoto, €t 8l. veeeeesooasccesssscsssassosesosssessanssosensennseses 5274
275 CC~roller bending during casting and effect of slit-roller on roller
bending. Atsushi Nishino, et al. ...ceeneeetecnsecenernccsntcorccecsnnennsenes 5275
276 Behaviours of roll deformation during casting stoppage. (Study of
roll bending in continuous casting machine for steel slab--I).
Yasuo FUjiwara, €t @l.: seeeecscesavsscsonssesasesssosasessnsscsnssossancsssessass 5276
277 Effect of material component on the opening ratio of SN packing
sands. (Development of new technology for sliding nozzle free
opening--IV). Teiichi Ando, et @l. v.veeecaronnsossosossscscssconcscccnsssscas 5277
278 Development of refractory for high oxygen content steel casting.
" Hiroshi Shikano, €t @l. .eeecscecssecssessossscssssssscssscssncssoncscsssosssssonsce S278
: 279 Development of ZrO2 sleeve to prevent the clogging in the immersion
nozzle for continubus casting machine. Aimei Shiraishi, et al. .......ce...0. S279
'\ 280 Formation of Al O, inclusions with the reaction between A1203-graphite
refractory and iiauid iron. Yoshimori Fukuda, et @l. ..eseereecssssecsssescass 5280
281 Mechanism of nozzle clogging prevention by Ca addition.
Atsushi Ishikawa, €t @l. .ceeecicinoessssesssnssasessonnscsonasssscnasssasssesses 5281
282 Quantitative design for shape of the immersion nozzle.
Akio Uehara, et @l. ceeeseeeecoesecsccssosanonesssosssossscssssossnasscsssescnss 5282
283 Influence of [S], [H], [N on the occurrence of surface pinholes
caused by Ar gas in continuous casting bloom. Kazuo Kanamaru, et al. ........ 5283
284 Solubilities of carbon dioxide in~BaO-BaC12, SrO—SrCl2 and CaO—CaCl2
- fluxes. Hideki Iritani, et @l. ceoveseceesescsososossensosaesoncssoasossssanases 5284
Q\ 285 Solubilities of carbon dioxide in CaO-CaF -CaClZ, CaO~ (MgO, SrO, BaO)-
K CaCl. molten fluxes. Masafumi Maeda, et 8l. ..¢eceieeeencvnoiosocsansssnessss 5285
286 Kine%ic study of carbon dioxide in CaO—-CaCl2 molten fluxes. ‘
Takashi Tkeda, et @l. cuceeececscovaosarsostosscocssescsasannsassesnosssossocnccss 5286
287 Effects of MnO and Al,O, on phosphorus distribution between Na,0-
based slag and liquid“ifon. . Kyoji Kunisada, et al. ....cccccesscenncnnncncens 5287
288 Phosphorus and manganese distributions between high MnO content slag
and molten steel. Shohei Koroki, €t 8l. sececeessescasossnassoseacassssassess 5288
289 Oxygen partial pressure in equilibrium with FeO-Fe2O3-BaO melts,
Shigeta Hara, et @l. ceeeeeecceesescassassesccsennssovrenconcsososaanccseccnncccs 5289
290 Deoxidation of liquid iron with barium. Shuichi Kato, et al. ...coccvceecaans S290
291 Influence of sintering condition of lime crucible on desulphurization
in hot metal. Toru Degawa, €t 8l. cecevecececsssssccsccnscccsosvecsscsnconcans S291
292 Desulphurization behaviour of hot metal with calcia refractories
©  containing MgO, A1203, Si02. Toru Degawa, et al. teeeecoccreonecsnncososannsns 5292

293 splash formation by.top blown or submerged gas jet. (Fundamental

study on smelting reduction process--II}). Katsuhiro Iwasaki, et al. ......... 5293
294 Estimation of sloshing height of ligquid metal caused by gas injection.

Teruhisa Kishigami, €t 8l. e.eeceeeoscossossossassocsaossarsscssssssssancnneass 5294
295 Tuyere accretion growth at gas injection into liquid.

Yasuhisa Ozawa, €t @l. cceeceernvsconrsosssasosccsososscccsosossassssccccascscnncncs 5295
296 Evaporation of silicon in pig iron by reaction with FeClz.

Hiroyuki Hirasawa, et @l. c.eecececcrossocececeanoscnnnnsosnsasoccanconcccnsnns 5296
297 Influence of metallurgical factors on the phosphorus removal from

molten crude stainless steel with CaC -CaF, flux by argon gas

pressured. (Study on the refining wi%h hi§h gas pressure--1I).

Yuji Kawauchi, et @l. c.evececeevoccceosessesossosssssssasssacsssssssncscaccss 5297
298 Laboratrial investigation of desorption of nitrogen from molten steel

by reductive gas. Susumu Mukawa, et al. ..cicecesceceecccsscsccsacacsccconccs S298
299 Decarburization reaction of molten stainless steel with Cr203—Ca0—

SiO. slags. Ryuji Nakao, €t @l. ..eeceecscensscacanscacsesrsossncsnncvesscnncs 5299
300 A cénsideration on the role of lime pore on desulphurization of hot metal.

MitsSuru Ueda, et @l. eeceeessscsocssassasssssssoasssassnsscscoscaseassessesass S300
301 Kinetics of desulfurization reaction on powder bottom injection.

Mitsuo Higuchi, et @l. ceeeeeeeececcncsscssosasssscccssssssscnssscsnsccssoccnnas S301
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302
303
304
305
306
307
308
309
310

311
312

313

314
315

316

317
318

319
320
321
322
323

Effect of C and Mo contents on wear resistance of work roll for

cold strip mill. Manabu Ohori, et al. ..iiiiisivinenrennnnnn cee s

Effects of Ni addition on the hardening depth of cold rolling

mill roll. Masatake Ishii, et al. ......... T

Heat treatment for the roll with optimum hardness distribution

........

(for radius direction). Motohiro Egawa, et al. ......... ceeesseessnenes s

Effect of carbides on high temperature and long time wear

properties of materials for hot working rolls. Hiroshi Noguchi, et al. .....

Influence of casting structure on toughness of rear stands work

roll in hot strip mills. Hiroshi Fukuzawa, et al. ......cccu.. ce e
Analysis of temperature and thermal stress of rolls for hot

rolling. Yasuhiro Higashida, et al. ..iiviiiiieeronecennaconnannns e
Measurement method of residual stress of rolls and countermeasure

to thermal stress breaking. Toshio Kikuma, et al. ..cieeeevenceeoses

Mechanism of defect on stainless steel by ceramic roll.

Masahiko Ito, €t @l. c.iereeeeeccnoroseccssscsnnnssnnnse .

Improvement of roll life by solid lubrication oil. (Application of

rolling o0il on edge rolling mill--III). Migaku Fujimoto, et al. .e..eevevnenn

Application of chrome deposit work roll. Ichiro Aoki, et al. .......

Application of high chrome iron roll for cold rolling.

Takaharu Kawamoto, et al. ...eieeeenensencnoanonnn ceeesasenenn ceer eenn

Development of address control system of wire rod in the warehouse.

Yasuo Kosuge, et al. .......... t e e eeessessaseseecses et eseebossnan s

Interactive technological information system. Masaki Yagi, et al.
Development of electric power control system in Fukuyama Works,

Nippon Kokan K.K. Yukio Toyota, et al. ........ Cecesseesecesanes cesee
Energy control system at Wakayama Steel Works, Sumitomo Metal

Industries, Ltd. Mikio Morita, et al. ittt eeeneseeesesiosennscones
Energy control system. Yoshinori Ookawa, et al. ..... ceseeeeseie anse

Data management system for condition based maintenance.
Shingo Kitajima, et al. ..viuieireeenoncesconnnanns serecsessenes ces e
Test method for smooth replacement of process computer system.

Shin-ichiro Shimoi, et al. ....veiiieenennnn teesesonerassoeasnee c e

Development of a compact process computer using micro- processors.

Yasukatsu Tatsumi, et al. ......cccce... . seereasan cescesceenen ceee

Development of rule driven simulator for stowage planning.

Isao Ichihara, et al. .ceeeecceeececeonnecasaseccons ceesesssae e cee

Pickling with scale breaking rolling. (Development of high speed

pickling of hot strip coils--I). Tsuyoshi Sasaki, et al. ...... cecaes

Solvent extraction method of nitric-hydrofluoric acid. (Recovery
of acid and iron from pickling waste llquld of stainless steel--VII).

Minoru Hoshino, et al. ... eeenenns ceeeann Ceteenesseasesennan
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324
325

326

327

328

329

Wwidth reduction technique by vertical rolling mill with 2 200 mm
diameter work rolls. Kensuke Mori, et al. ..ciceeeeeencnseannnesons
Test of non-crop rolling on edge rolling mill. (Development of

a new rolling method to get high yield on edge rolling mill--III).
Katsumi Takada, et al. ..iveeeercocnnnsas ceeee cecerrarasenns ceces e
outline of improvement of hydraulic edger. (Improvement of

width control system in Fukuyama No. 2 Hot Strip Mill, Nippon

Kokan K.K.--I). Hisatomo Eda, et al. ...eceessnecccsancccns ceses e

Development of width control system by VSB. (Improvement of
width control system in Fukuyama No. 2 Hot Strip Mill, Nippon

s s e s e e

« s e ees s

e s s s e

se s e e

e s e e s

Kokan K.K.--II). Ken Kurihara, et al. ........ ceeracsrsecssess st es e itoraie

Direct linked operation in schedule free rolling. (Schedule free
rolling operations in hot strip mill at Yawata Works, Nippon

Steel Corporation--I). Hiroshi Omi, et al. ..... S

Elemental technologies of schedule free rolling. (Schedule free
rolling operations in hot strip mill at Yawata Works, Nippon

" Steel Corporation-—-II). Akio Karato, €t @l. ..ieeeeveacenrsocesonsans

330

331
332
333

Development of mill pacing system for reversible roughing-train.
(Schedule. free rolling operations in hot strip mill at Yawata

Works, Nippon Steel Corporation--III). Michinori Orino, et al. .....
Development of high-accuracy absolute mode AGC in hot strip

mill. Yuichi Tsuji, et al. ..ttt erenennecesns ceesesesansae ceteaan
Improvement of looper control system in hot strip mill.

Ei Takeda, €t @l. ..veeseeeecescncsncsocnansnosncs cesnes ceeseesces e
Strip crown control technology by pair cross mill.

Yuichi Hiraishi, €t @l. .uiitiieerenesosacccasscsconosassncasssans ceane

e s 0 00 s 0 e
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334 Outline of strip crown control during rolling. (Strip crown

control during rolling in hot strip finishing mills--=I).

Tetsuya Ogawa, et al. ..... B T R R cieeean ..
335 Simultaneous control method of the strip thlckness and crown.

(Strip crown control during rolling in hot flnlshlng mills—-II).

. Hiroshi Kaizuka, et @l. ceteeeceoreececennsaaens Ceecsacsacoansssrresanseenn

336 Effect of taper oscillation rolling on crown of hot strlps

(Crown control of hot strips by work roll shift mill using

bottom tapered rolls--VII). -Youji Utashiro, et al. ..........c.:n.. ceeanee
337 High accuracy ‘coil cooling temperature control applying Kalman
filter. Mitsuhiro Nishio, et @l. ..t eenencnncencoocscnonas oo

338 Appllcatlon of slit laminar cooling to the runout table coollng
process in hot strip mill. Masafumi Mivaguchi, et @l. ceoceevecosenssenanas
339 Effect of rolling condition on surface cracking in direct rolling.
Hiroshi Ogawa. ....«.-. P ceseeseane oo
340 Effect of slab inner temperature distributions on annihilation

of loose structure by new rolling. Tadashi Hashimoto, et al. v.ceevevcovnsn

341 Relationship between properties of oscillation mark and hot-ductility
of continuously casted 18Cr-8Ni stainless steel billet.

Yoshihiro Hanai, et al. ...c.eeveceianinceanns cecesassancsecssesvesseas ceenne
342 Development -of a diagnosis of low speed bearings us1ng Fe content
meter. Matsuo Yoshimoto, et al. c..ceeveen. Ceeeesceeinnes cessaes cesetseseen

343 Effect of rolling condition on spindle's breaking accident in

blooming mill. Shigenori Tsuzuki, et al. ..veerenvennnne meseavessesnene veoe s

344 Prevention ‘of electrolytic corrosion for the bearing of DC

machine at continuous annealing line. Junji Ojiro, et al. ..... ceecesacone
345 Development of accelerated cooling and direct quenching

facilities. (Development of a new process for manufacturing

steel plates by controlled cooling--IV). Yoshikazu Obanya, et al. «v.cvee..

346 Development of the cooling equipment with slit-jet nozzle.

" (Development of a new process for manufacturing steel plates

by controlled cooling--V). Hidekatsu Fukumitsu, et al. ..c.evceeeneenens e
347 Water cooling method for direct quenching device of steel plate.

(Development of ‘& new process for manufacturing steel plates by

controlled cooling--VI). Akinori Otomo, et al. .......... cesecsenennane .
348 Production of tapered thickness plate with accelerated cooling

‘process. Motohiro Nagata, et al. ...... Ceteeecssatasr et e eeesns e

349 Investigation of slit laminar cooling in dynamic accelerated

cooling of hot plate. Michiharu Hariki, et al. ......cuieienciecnnnsennnes
350 Control of impact drop in plate mill. (Development of very slow

speed rolling technique--I). Yasuhiro Yamamoto, et al. Ceedeeeesenaee i
351 The equipment and the operation of new hot leveller of Kashima,

Sumitomo Metal Industries, Ltd. Kunihiko Ushio, et al. ....ceveecvcccsncns
352 Plasma cutting device for plate. Takafumi Fukul, et al. .s.ivecrcncccannann
353 An experimental study on plug dlsplacement in cross rolling

mills. Kazuhiro Iga, et al, ...ceivecccaces seecnenos sesisesrsaanes erseeroaes
354 Fundamental study on manufacturing high alloyed steel tubes

by Mannesmann process. Yasuhiro Sodani, et al. ....iceeesrecteccrocccacons
355 Development of inner bead shredding equipment at electric

resistance welded tube mill. Hideyasu Minami, et al. (.ceveencercecnocenss
356 Apply of constant current control system for flash butt welder

in ERW mill. Michiaki Yoshida, et @l. ceiiiitevecnsseccscsscnnsscns ceesens
357 Development of ERW pipe for high-strength and high-toughness

bend pipe.- Osamu Shiotani, et al. .. iecerniereniseersocnnscnas ceasesaescas
358 Development of UO pipe inner welded-bead milling machlne.

Yoshihiro Sakagami, et al. ...ccieeeerensenn R R
359 Thread load distribution in thread connectlon Katsuo Ueno, et al. .eeec.e
360 Simulation test of tees forming. Yasuo Ono, et al. ..... ceeens seeccesevesne

361 Elastic-plastic analysis of forming processes for material
property controlled (Simulation of upset forging of cylinder).
Hiroshi Sakuta, et al. ..cciceieeecncns tesessssessenessareas cssaes sesecancen

APRIL 4, 1986

362 A new universal rolling method of flat bar. Arihide Kawamura, et al. .....
363 Development of online set~up calculation for billet rolling.
(Development of a computer control technology for the billet

mill--II). Takashi Fujimoto, et al. c.ceeecsencecncscocnsnccanse ceasees e
364 Development of a sectional profile control technology (MFPC)
for a tandem mill with grooved rolls. (Development of a computer

control technology for the billet mill--III). Kazushi Baba, et al. .......
365 Outline of coil line. (Coil line of new bar mill in Kobe Works,

Kobe Steel, Ltd.--I). Yutaka Ichida, et a@al. ...ceececccceccsscossesnccnnnns
366 Operation results of coil line. (Coil line of new bar mill in
Kobe Works, Kobe Steel, Ltd.--II). VYutaka Ichida, et al. .........ccenvenn
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367

368
369
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371
372
373
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375
376

377
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379

380
381
382
383
384

385

386
387

388
389
390
391
392
393
394
395
396
397

398

Construction and operation of No. 2 pickling line ~ No. 1 cold

tandem fully continuous mills at Mizushima Works, Kawasaki

Steel Corporation. (Development of technology on connection

pickling line with cold tandem mills--I). Tomio Komatsu, et al. ............
Development of high speed descaling technology. (Development of

technology on connection pickling line with cold tandem mills--II).

Hiroyasu Yuasa, et al. .ciciietiiicninteneennnnns Cereesteesesasatasaseceeeesnn
Development of flying width change technology. (Development of

technology on connection pickling line with cold tandem mills—--IXII).

Shigeru Kuroda, et al. ...eceeieresceccnnanses e N
Operation and facilities of the advanced fully continuous tandem

cold rolling mill. (Construction of fully continuous cold rolling

mill for ultra-thin gauge steel strip--II). Hidenori Miyake, et al. ....... .
Basic construction and characteristics of cluster mill.

(Characteristics of 12 Hi cluster mill--I). Harumasa Muramoto, et al. ......
Characteristics of cold rolling of cluster mill. {Characteristics of

12 Hi cluster mill--II). Yasuhiro Yamada, et al. ....... ervesiraererssssanans
Automatic flatness control system of cluster mill. (Characteristics

of 12 Hi cluster mill--III). Sadamu Terado, et al. ...ccoevcene sesesesseveson
An analysis of roll deformation for sendzimir mill. (A development

of shape control in rolling by sendzimir mill--I). Toru Matsuda, et al. ....
Forward slip rate control by lubricant control at rolling.

(Development of forward slip rate control--I). Jun Hashimoto, et al. .......
A model for estimation of forward slip rate and investigation

of model accuracy. (Development of forward slip rate control--II).

Hiroyasu Yamamoto, et al. ...ciiectnciannsencannns D
Characteristics of cold rolling with negative forward slip ratio.
(Development of forward slip rate control--III).

Toshiyuki Shiraishi, et al. ......ciiiiiiiireietenensnnn seessresseanceseen .ee
Estimation of strip temperature in cold rolllng by using
simulation model. Osamu Miyamae, et al. (.veuveeensos cessecsserereseassesaens

Process control system for cold tandem mill. (Modernization of
Wakayama Cold Tandem Mill, Sumitomo Metal Industries, Ltd.--I).

Akihiro Koizumi, €t @l. v ieievennnececnnnsncns D
Development of automatic coil paper-packaging machine.

Yoshikazu Jitsukata, et al. .i.iiieiinenecaeennns ceessser e sesesserense T
Residual stress of very thin steel sheets in process.

Tetsu Matoba, et al. ....iiviceereceotnsoncnonosans csessssecennosesssasensecs
Development of new type AGC (YUOT AGC) for cold tandem mill. )

Tadao Terasaki, et al. ....civeeeren cideeecene e e s sessssssssessscrsosstsnes

Automatic gage control system for sendzimir mill at Hikari

Works, Nippon Steel Corporation. Kazuhiro Yanai, et al. <.coceceecesoeennans
Unified analytic solution of one-dimensional unsteady-state

conduction. (Development of simulation model for bar rolling--I).

Kazuo Arai. soeeevesovoeceens et escesvesecesses s senaseeseans cescescessesseens
Application of unified one- dlmen81onal unsteady—state conduction

analytic solution for simulation of bar rolling temperature.

(Development of simulation model for bar rolllng-—II)

Kazuo Arai, et al. ...... s eeteessssessasseecncersennne tesesessessicnscsnsssane

Material temperature estimation system of bar & rod mill at

Mizushima Works, Kawasaki Steel Corporation. (Furnace computer

control——I) Shinya Nishijima, et @l. ceveieeererieneoesanennaons ersesessanaee

Mill pacing control of bar and rod mill in Mizushima Works,

Kawasaki Steel Corporation. (Furnace computer control--II).

Nobuyuki Honda, et al. ....iciiieeirensnocnansanns ceserescissessessssannsasree

Development of furnace computer control of billet mill. .

Toru Takahashi, et al. ...ttt enenecansn ssessscirtecarenacns seeresenonne

Heat treatment furnace control system in cold drawing plant of

seamless steel tube. Masami Kanai, et al. ..ceeeeececaccocsse cesersersacnes s

Development of continuous annealing furnace for low dew p01nt

control. Norio Anzawa, et al. ......c.. seeanns cecsesesssstesiesacnsssessens i

Computer control system for bright annealing furnace.

Akira Hata, et al. ........ cerecsananas . O T T e

Oxygen control system in open coil annealer. Yasuhiko Shlmatanl, et al. ....

Simulation of slab reheating furnace. Yutaka Soejima, et al. ......c.cvcee..

Application of optical fiber pyrometer to induction furnace.

Michio Mukdkubo, et al. ..ieeieececncecvenns teeeesssecsesannnos teeceesseanens

Development of temperature measuring method of materials in

the furnace. Michio Mukokubo, et al. ...cceinavenns cesresebanerecnnsnns ceesnse

Multiple points thermometer using fiber optics for steel plate.

Yaheiji Hattori, et @al. .cieieiereeteerecennesnconsnces cessetasnessss e onsos

Development of a scanning type radlatlon thermometer.

Tomikazu Yagi, et al. ..ceieeiereeiencennnnn Cheeeaseaaeanan N

On-line measurement of strip temperature during cold rolling of

metastable austenitic stainless steel. Teruo Tanaka, et a@l. c.ceeeroenrecnnn
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399 Development of shape meter for hot strip rolling.

- Ken-ichi Matsui, et al. ........... R L I I I L eerecsertsiaaan «es. 5399
400 Automatic ultrasonic testing equ1pment for the plate.
Kouzou Maeda, et al. ...... e eseecsescesasecetesecsttocataoseeanesnns ceessssess S400
401 Detection of chevron cracks by the eddy current inspection
method at steel wire drawing. Tsuneo Kuwahata, et al. ....iieeivnenccenonens S401
402 Development of on bead UST. Takahiro Oka, et al. . i.iieuiiiiieieereneeenanass 5402
. 403 Development of on-line system for detecting ear and tracking
- in CAL. Haruo Kawaguchi, et al. ..... T T T Y ceeanan 5403
& 404 Development and application of bulge w1dth measuring gage in
mandrel mill. Hiromu Oka, et al. ...icieieieiieioneneinnennnnnnns ceeaeeesnnn . S404
405 Evaluation of laser beam diameter for laser welding.
Naoya Hamada, €t al. ciieieeveocesaetnaseasononssososencasnneansnsns sesecssasss 5405

-~ CHEMICAL ANALYSIS . SURFACE TREATMENT -

APRIL 2, 1986

406 Determination of silicon in iron and steel by flow injection analysis.
Tsuyoshi IMakita, et @l. ceeeseesecoersnnsnssoscocensencreasoncassencnssoncncess S407
407 Determination of trace amounts of silicon in steel by silicon fluoride
distillation ICP emission spectrometry. Mitsuharu Okano, et al. ceceeceesesss S408
408 Analysis of rare earth permanent magnet (Sm-Co, Nd-Fe-B) by ion
; chromatography and inductively coupled plasma atomic emission spectroscopy.
l Kyoko Fujimoto, et Al cecisevresisesmseccsssscssssacssesessserross e st asaaac oo
409 Determination of impurities in titanium and titanium alloy by ICP
emission spectrometry. Fumikichi Mogi, et @l. ececeececesenccctonsscsnnenonaes 5410
410 Direct analysis of molten iron and steel by chloride generation
and transport method. Takamasa Takahashi, et @l. ..eieeseeseracennesonssensss 5411
411 Fluorescent X-ray analysis of chrome ores with glass bead technique.
NOriko Yasui, @t @l. ciivevecsessecsosscensseoseoccsssncsssascsonssvnssoscness 9412
412 Application of glow discharge mass spectrometry to the steel analysis.
© Koichi Chiba, €t @l. cececsesovecssssscscsscsssnsassossscsnssssssssssesscssasesse 5413
413 Auto analyzer for ferrous oxide in sintered ore. Susumu Yamaguchi, et al. ... S414
414 Determination of unsmelted CaO in LD-converter slag. Shigeyuki Mori, et al. .. 5415
415 Analysis of o'-phase and carbides in high Cr Ni base alloys.
Atsushi Chino, et @l. cuieeecosccesesossnssoasssensesennscsscsnscsasssnsssssnssssee 5416
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416 Analysis of Zn-Fe electrodeposited steel sheets by electroly51s

or dipping in alkali solution. Sachiko Keba, et al. ..ciecceeeccncecccacnsess 5417
417 Applications of thin film X-ray diffraction method.

Michio Katayama, €t @l. ceecveecscssssscsssoosooscsecacssosossasanssosacsecsocsss 5418
418 Quantitative analysis of tin plating layers using glow discharge :

spectrometry. Ken-ichi Suzuki, et 8l. .eeseverescececescrccanessnssascassasse 5419
419 Dependence of sputtering yield on incident angle for ion beam.

Hironori TanizaKi, €t @l. teeeeececscsoscsoacosssssccsssocscsnsssassscsnsasaass 5420
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420 AC impedance of coated steel under degradation. Shiro Haruyama, et al. ...... S421
421 Degradation and mass transport of coated steel. Mitsuyori Asari, et al. ..... $S422
422 Atmospheric corrosion resistance of COR-TEN steel treated by

the weather coat process. Toshitaka Kajiki, et al. .....c.e0veesveccsenssesss S423
423 High speed curing properties of surface treated sheets.

(Application of induction curing--I). Keiji Yoshida, et al. .sev.ceveveeccea.. 5424
424 Evaluation of creepade on painted steel sheet. Hisamitsu Mizuki, et al. ..... 5425
425 Long-term durability of the internal coating in the hot water _

environment. Kunitoshi Kimura, €t @l. cceceevsscsrosoccsoscscssscssssssnssecses 5426
426 Frost damage proofed pipe piles covered with plastic materials.

Toshiyuki Ohkuma, €t @l. t.ceieeereececsossossccncscccssscscscsssencenscnsannoce S427
427 Effect of brittleness temperature of adhesion on impact resistance

of polyethylene-coating at low temperature. (Improvement of

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

Yoshitaka KusSano, €t @l. ceeesecescecesssnscassscsosssscscscsossanacsessacansssss 5428
428 Effect of coollng condition on bondability of polyethylene modified

with organic acid to steel. Hiroshi Entani, et al. ..c.cievcvncccscencseessss S429
429 Corrosion characteristics of marine structure. (Investigation of

corrosion protection methods for marine structures--I).

Jun~ichi Nagata, €t @l. ceeecececescsssssosasoscsassssssossscaseasasasansasesss 5430
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430 Corrosion characteristics of metal lining structure. (Investigation of
corrosion protection methods for marine structures--11I). :
Kazuhiro Masud@, @t @l. vt euioesenooooaneneenenenooesosnenensosnsssnnensnnens S431
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431 Equipment and operation of radial cell electrogalvanizing line.

Tatsuya Sakamoto, et al. st e ettt teet et tessssac e st neencs o saccsssncncene S432
432 Production of Zn based alloy plated steel sheets at Kashima

electrolytic galvanizing line, Sumitomo Metal Industries, Ltd.

Shin=iChi TSUCKIYA, €f L1 ttutreneerunneeeennnnneenennneneneeeincnnesennneeeens 5433
433 The outline of KRimitsu No.2 electro-galvanizing line, Nippon Steel

Corporation, Nobuo Nomoto, et al. St sttt sereretensssescrssssccscsacsesesesess S434
434 Continuous discharge system of sludge of stainless strip in

HNO3/HF solution. Eiji Miura, et al. Y =Y K 1<
435 Development of the jet nozzle for electric galvanizing line.

Osami Yoshioka, et al. TR -2 X1
436 Analysis of strip behavior in the electrolytic cell. (Development

of new electroplating process—-IX). Kouji Tanimura, €t 8Ll. .o eeecoeeeeoneenns 5437
437 Simulation of high-speed electro-deposition by the rotating cathode

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

Ryoichi YOShIhara, €t @l. tuusesusesueosnneensoesonssaenensenaneennsneenonnnas 5438
438 Results of operation and improvements to fabricate products of better

quality at No.3 CGL in Keihin Works, Nippon Kokan K.K.

Yoshitsugu Ando, et al. L T -1 K 1
439 Operation and equipments of new continuous chromium plating line.
) Katsuji Fukushima, et al. S et s s ettt stt et e sttt s et tasserses e rasaccnsnsnneses S440
440 Features of the coating line for steel sheet for automobile body.

Makoto Aikawa, et al. D Tt - T ¥ 3
441 Influence of granular metallic chromium coating on weldability of tin

free steel-chromium type. Hajime Ogata, €t @l. suvevieseceeeesecoeonnsenseness SA42
442 The effect of microstructure and composition of tin free steel

film on weldability. Nobuyoshi Shimizu, et al. D <7 ¥ Kc ]
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. S et e e e s et et st e et sc et n ot tasesseasesecencenses S444
444 Effect of oxides on the morphology of surface tin of LTS with

. preplated nickel.  Terunori Fujimoto, et al. s ertecrensserseencisenssoesssiss 5445

445 Surface structure of low tin plated steel with Ni-flash treatment.

Kazuya Ezure, et al. St et eecvec et taeters et s s esarsecscesesassosresssees S446
446 Effect of tinplate steel composition on steel-tin couple current.

Yoshihiko Yasue, et al. I T P <7 T &
447 Influence of surface orientation on chemical conversion treatability

and corrosion resistance of zinc coated steel. (Study on the spangle

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

galvannealed steel sheet. Toshio Nakamori, et al. Teeeesaterecisenenansessess S449
449 Corrosion factors in the accelerated corrosion test for automobile

muffler. (Development of hot dip aluminized steel sheet with

excellent characteristics--IV). Takayuki Ohmori, et @l. seeeeeeesacansecesees S450
450 Microstructure change of coating layer in Zn-5%Al alloy coating.

Tetsuya Kiyasu, et al. I T T R = 7 1. 3 1
451 Paintability and corrosion resistance of Zn-5%A1-Mg coated steel sheet.

Takafumi Yamaji, et al. TR T - T 1 %)
452 Formability of Zn-55A1 alloy coated layer on steel sheets.

Masato Yamada, et al. st s sttt ettt s ec sttt e er et s esesescnesesoassssnee S453
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453 Corrosion behavior of Zn-Ni alloy electroplated steel sheet.

Masatoshi Iwai, et al. S et et ettt ettt et e e rass st e ectensoeanssnanenss S454
454 Evaluation of corrosion resistance of Fe-P/Zn-Fe double layered

electroplated steel. Kazuaki. Kyouno, et al. Seecetensrtertestecstatsseresesnees S455
455 Analysis of perforation corrosion of cold rolled and galvanized

steel sheets by extreme-value statistics. Hiroshi Satoh, et al. ............. S456
456 Structural analysis of electrodeposited Zn-Mn alloys.

- Akiyoshi Okado, et al. B T T - Y o

457 Build-up phenomena of coating in the press forming of zinc coated steel
' sheets. Masato Yamada, et al. B T T -7 o1 |
458 Discussion on corrosion resistance of chromate treatment by

polarization behaviors. (The reaction feature of chromate treatment--III).

Kazuko Uchida, et al. St e s s esseci s st eseceas s et e s e st ettt seeeratescacesseenss 8459
459 The effect of manganese content in steel and slab heat temperature on

the phosphatability of ultra low carbon steel. Kazuichi Kajiwara, et al. .... S460
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Development of hlgh strength ERW-OCTG APISAC Lr80 for low
temperature service. Teruo Ohtanl,‘et - B ceteteeeeaeaan
Hoop stress effect for SSC of casing connectlon. Eiji Tsuru, et al. ........
Relation between hydrogen embrittlement and acid pickling:

(High strength o0il country tubular goods). Katsutoshi Ina, et al. ..........
Analysis of factors affecting perforating damage.

Yukihiko Ebihara, et @al. .iiiveeeervoesnnceanccssosnes A
Properties of Cu bearing line pipe steel. Masahiko Murata, et al. +..eeeeoee

Mechanical properties and characteristics of precipitates in

Ti, Nb-Ti and V-Ti bearing HSLA steels. Shuji Okaguchi, et al. ....vevenvennn
Development of heavy wall bent plpe with high tensile strength.

Tomoya Koseki, et al. tiiiiiniiiininineieneeneansossosoceesoasoanosnonsoannsenne
Production of heavy wall high stréngth SAW bent pipe for arctic

usage. Hiroki Sakamoto, et @l. tiuiiiieinresevennsonasenannennacs e ieeeraans
Transversal and longitudinal yield strength of hot-rolled

seamless linepipe. Akira Yagi, et @l. .ceceuiiunureenenesnracanacncnnananans
HIC initiation limit of electric resistance welded pipe for

sour-gas service.. Katsutoshi Yamada, et al. ..... creseseeciaseae seesssennenn
Influence of size and distribution of non metallic inclusions

on hydrogen induced cracking in H;S saturated synthetic sea

water. - (Development of quantitative criteria to hydrogen

~induced cracking sensitivity--I). Akira Tto, et @l. ...veiceeeveensnmncanas .

Influence of pretreatment and heating rate on microstructure and
toughness of martensitic sttel. Nobuo Shikanai, et al. .vevesveivieivenennens
Effect of structures prior to heating on austenitization in

low carbon steels. Toshiaki Yutori. .............. B Gieecsecasaens
Fine structure and mechanical properties in hyper-eutectoid steel

. by cyclic heat treatment. Hisahiro Sakai, et al. ...iveieeeeeceneens civeses .
v » o transformation and carbide precipitation of chrom1um

steel. Takeshi Utsunomiya, et al. ...c.... S

Effect of boron additions on the y +» a transformation of medium

‘carbon steels. (Study of the transformation control of medium

carbon steels—-I). Toshimi Tarui, et @al. ... eieeiereereosecensaocssaoasnnanns
Transformation structure during isothermal holding and continuous

cooling in HSLA steel. H1deyuk1 Ohtsuka, et al. t.eevecenceannnen secssenenns
Effect of austenite grain size on the ferrite transformatlon

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

control-rolled low carbon steel. Hirosuke Inagaki. .vceieevven.. cesesecsenens

Effect of carbon and manganese content and rolling condition

on proeutectoid ferrite formation in accelerated cooling.

Yoshiyuki Saito, et al. ....iiiiinneennenann e s esaceenssssacssesesesrrare e
Mechanical properties of FeO-MnO S S and FeO-MgO S. S at high

temperature. Fumio MatsSuno, €t @l. .v.eieveeeceearossanasoseccnnnnnss e eees
Effect of Nb and S on hot ductility of HSIA steel in hot charge

rolling process. Yoshihiko Kamada, €t Al. ..ueieeeeoeeenosnmensnaasosnsnnesas
Properties of ERW boiler tubes for thermal power plant after

long term actual service. Tohru Okazawa, et @l. ..ivieeenrieeeonecacsnccsnnns
Sintering of grain boundary cavities in 1.3Mn-=0.5Mo-0.5Ni steel.

Junro Kyono, et al. ........ T ST T ..
Effect of prior austenite grain size on high temperature creep

properties of a Cr-Mo-V steel. Narihito Ohi, et al. v..eeiuieereeanscocnnnans
High temperature creep deformation of a Cr-Mo-V steel. :

Kazuhiro Kimura, et @l. ...iceereeereoenocsansansnssoannas teeeeesee s e sanaane
Creep crack growth monltorlng by the electrical potentlal

technique. AKio FUJL, ©t 8l. .ttt errteeeeeenooceacasecnanasancacsnsens ceeons
Effect of alloying elements on creep rupture strength under

high pressure and high temperature hydrogen atmospheres.

TakUichi ImMANAKA: ueeeveerseeeacoeronenannasacoasonsooassesnsanassnsosassnsnss
Creep—rupture and creep strain-time properties of 21/4 Cr-1Mo

tubes in 100 000 h. Yoshio Monma, €t al. ..:eeeeivereneneaocsoassscsosssans .
Creep—rupture and strain-time properties of SUS304HTB in 100 0060 h.

Akimitsu MiyazaKi, €t @l. veueeeeneenononeoconnnannanonnnnneas cerevenncae ceee
Segregation of solute elements to surface of grain boundary cavity

and its effects. Seiichi Ikeda, et al. ...... ceeenn e etecescsecesancateneans
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492 Creep rupture properties of 18Cr-10Ni austenitic cast steels.

Masayuki Yamada, et 8l. ..ic.iceieeereectcncncaneasasaanssacssecas cessesssnseas
493 Effect of M3Cg and MC carbides on the creep rupture strength of

-183%Cr-10%Ni-Ti-Nb steel. Yusuke Minami, et al. ........cccee. O
494 Surface cracking during creep in type 321 stainless steel.

Hideo Tanaka, €t Al. ceeeeeeeineeiaeenencacoacaseassnasenssoassosansanses e
495 Effect of Cr depleted zone on oxidation resistance of SUS410

cold-rolled sheet. Kazuya Miura, et al. ..ceeeeeeecorss ceceeeese ececeaa s e
496 Initial oxidation behavior of ferritic stainless steels.

Toshiko Suzuki, €t @l. it ieirernteneaceessnccosccnsscnnssnsns P
497 Descaling behavior of SUS304 stalnless steel hot c01l in

HNO3/HF solution. Isao Itoh, et al. ....ieiereersenresnnccnnnss c e cheees
498 Influence of bright annealing on colored film formation on

stainless steel. Yoshikazu Nakamura, et al. ..ceeceeseeececocsscsccsennsnanss

499 Improvement of hot workability for austenitic stalnless steels

containing little delta-ferrite and study on its estimation

method. Masao Koilke, €t @l. tueieeeeversenneeseeosnoosocosasosscssnsaacossoocss
500 Improvement of hot workability of high alloy austenitic stainless

steels. (A study of hot workability of austenitic stainless

steels-~III). Masamitsu Tsuchinaga, et al. ..iiciecireeereosssooscsnnscsnnsanse
501 Effect of S and Mg contents on hot workability of Ni-Cu-S alloy.
Yasushi Haruna. ....... T e et s e s esesesesaseaceencets st es e essc e o0 oes e

502 Effects of rolling and cooling conditions on mechanical

properties and carbide precipitation of austenitic stainless

steel. Kazuaki Matsumoto, et @l. ..cieeecnreccncrcocennnnns ceetsscesssesrean
503 Effect of annealing condition of hot—rolled sheet on plastic

anisotropy of cold-rolled sheet in SUS304 steel.

Akifumi Hiramatsu, et al. ...... et cetsessssseessastesssanssase e ceeeenees e e
504 Transformation behavior and mechanical properties in ultrafine

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

after aging treatment. Satoshi Araki, et al. (..ceeevevens teesesecreassaenann
506 Effect of internal hydrogen on crack growth behavior of austenitic

stainless steels. Yoshio Miyoshi, et @l. .v.eeevvennnnnnnn Yeeseacena Yeenenns
507 Effects of C and Si on low cyclic fatigue behav1or of austenltlc

stainless steels. Masahiko Kogita, et al. ...eevennecneens cheiteeaes ceeeseen
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508 Technical explanation of "electrolytic nitriding process".

Shinzoh Satoh.
509 Effects of heat treatmént conditions on grain coasening

behavior in carburizing steels. Toshiyuki Tsuge, et @l. (viveerovcsennacesan
510 Some properties of multiple-melted case hardening steel.

Mikiya Yamana, et @l. .eeiieneererosenneiononanans cacserseannas cesseeane ceeas
511 Effect of C content on properties of Cr-V nitrocarburizing
steel. Susumu Kanbara, €t @l. ..ieeiieeeseeeaosesosceoesoscsonsoccnonmensceases .

512 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. ...vieceenn N oo
513 Grain refining of Fe-36%Mn non-magnetic steel by low temperature

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

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

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

Kouichiro Tada, et @l. teieeeerienenesosoccaoaanacannasannnns ceteeccnnias oo
517 Low temperature strength and fatigue properties of welded

alloy A286. Keijiro Hiraga, et al. ..cieiiecvenencans Ceeectaceasanr ettt nsnnon

518 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. ..c.iiiierieeneeecesannnn t e et
519 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. ........
520 Development of heavy section 3.5Ni-Cr-Mo steel forgings with

superior low temperature toughness. Kiyoshi Uchida, et al. .......cccceueu.n.
521 Metallurgical factors of brittle crack arrest capability on
9 ¢ Ni steel. Naoki Saitoh, et @l. ...t ieeeeeerensoroesonsoceonnesessecaes

522 Low temperature embrittlement in high Mn iron alloys. Y5 Tomota, et al. ....
523 Fracture toughness of heavy thick nodular cast iron for
structural applications. Yasuhiko Mori, et al. ......... St et etiaicersasene s
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Influence of silicon content on the intergranular fracture
embrittlement of ferritic spheroidal graphite cast iron.

Te Se LUul, €t @l. iecieessoscacansannccnsonanaes S .
Effect of specimen size on dynamic fracture toughness obtained

by instrumented Charpy test. Masaki Kamimura, et al. ..eeeeecesss cetrsanss
Crack position detector for fatlgue test pieces.

Masaichi Inomata,. et al. .s..v..uuneen. i er st e s Cessesenaseansasas
Improving the fatigue strength of carbur1zed steel

Toyofumi Hasegawa, et al. ...iiivieieeeennneceneanns it ieresteseencesansons

Axial tension fatigue strength in air of sucker rod assembly.
(Fatigue performance of sucker rod for oil production--I).
Hideo Komatsu, et al. .t.iveieeviinnnnnas A
Fatigue strength in air of rod body.f (Fatigue performance of

sucker rod for oil production--II). Haruo Sakamoto, €t Al. .eeeeeecuenvessns

Crack arrest test of rail steel. (Crack arrest properties of

rail steel--I). ' Yutaka Matsuda, et al. c.eeevenweennns B ceee
Effect of residual stress on crack propagating path. (Crack

arrest properties of rail steel--II). Yutaka Matsuda, €t Al. “eeeeeeeosenss

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). Meijil SAt0, @t @l. .. euveiamsneanansesoseennnsssenns
Contact rolling fatigue life of bearing steel made by .LD
converter process. Yasuhide Fujioka, €t al. civiceesvanonnsenase
Fracture characteristics of bearing gquality steels. :
Kazuhiro Kobayashi, et al. ..... e ieeeeataa e ts et e e aane s eneaas ceeeeen
Effect of vanadium on hardenability of high carbon steels. :
Hiroshi Majima, et al. i...vveo.. N
Relationship between hardness and transformation temperature in

the mixed structure of low carbon steel. Yasushi Tsukano, et al. .eeeeo...
Prediction of tensile strength of hot rolled sheets by calculation

models of -structure. change during rolllng and cooling.
Masayoshi Suehiro;, et @l. tiiiieeieerenineennnanss e e e wals
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. .(.iiierieirenenreanconnss et etec e s essaasas v e
Application of mechanical property calculatlon model to hot

rolled steel strip. (Development of controlling technique of

mechanical properties in hot strip direct rolling process——XX)

Manabu Takahashi, et @l. .i.veeeerennsioeenenacanans Ceeseein U T
Phase transformation after hot rolling in B bearing 1nterst1t1al
free steels. Yoshihiro Hosoya, et 8l. veveneennan B A S RN B

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, €t Al. cueveeeeeronssnn
Residual austenite and its effect on the mechanical properties

of the hot rolled 0.1~0.2 C steel sheet which was heavily

deformed and rapldly cooled. (Study on thermomechan1ca1 control

process of continuous hot rolling--II). Yoshikazu Matsumura, et al. ......
Relationship between transformation kinetics measured by ..

transformation detector and mechanical properties of hot rolled

steel. Masahiko Morita, et -8l. Juveeeeeneosennsonn siesessensecsenovesences
45 kgf/mm2 high strength hot rolled steel sheet w1th good
YS-El balance. Osamu Kawano, et al. ...eeevoeeeoan. cessssecnccnseansssastasn

Development of 70 and 80 kgf/mm2 high strength hot rolled

steel sheets with good formability. Osamu Kawano, et al. ...eeeececenanens
Development of hot rolled coil for high grade electric welded

pipe.  Akira Ito, et ale verrnnnnn. ceeecansscnscssses ee desevsecssssesensas
Effects of microstructure and cold formlng on stretch flangeability

of laser cut hole in hot rolled steel sheet. -Yoshiki Tanaka, et al. ......
Effect of chemical composition on property of flash butt welded

zone of high: strength sheet steel. Shun~ichi Hashimoto, et al., ..... teosen
Improvement of the ratio of fatlgue endurance limit to

tensile strength in hot rolled steel sheets. Yoshio Hashimoto, et al. ....
Descaling behavior of low-carbon steel hot strip in HC1.

Teruo Yoshida, et @l. .v.veeeerennenoeas csesecencennse O
Estimation of hydrogen attack 11m1t to steel by gradient

hydrogen concentration method. Katsuyoshi Miyamoto, €t al. ...eeeeeecosecns
Effect of Al, Ti, B and N on hydrogen attack. (Hydrogen attack
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of Cr-Mo steel for pressure vessels--II). Takahiro Kushida, et al. ......... S552

Effect of carbide forming elements on hydrogen embrittlement
and hydrogen attack in Cr-Mo pressure vessel steel.

Tadamichi Sakai, et al. ..... Ve eimen e s e aaseceenereneennse tesessressvaracesneses S553

Nucleation and growth of bubbles formed by hydrogen attack in
2.25Cr-1Mo steel. Hirofumi Miyaji, et al. ...... ceeeenes Ceesesereteseaanan
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Diffusion behaviour of hydrogen in Cr-Mo steels under high
pressures and high temperatures and effect of hydrogen attack

on diffusivity of hydrogen. Takuichi Imanaka. ....cc..0..n ceeeeseen

Stress-strain behaviour of Cr-Mo steels under high pressure and

-high temperature hydrogen. Takuichi Imanaka. ....cecceeesnanceronns

Developments of tensile-compression testing machine under the
conditions at high temperature and high pressure hydrogen and
the effect of surface conditions of specimens on stress-strain

behaviour. Michio Miki, et al. ...cceeeenncccsns teseeeisssessssssesecssaans

Effect of Cu, Ni, Cr and Mo on hydrogen entering the steel.

Mitsuo Kimura, et al. ..ccceeeeenccccocnse fececeresavanen veeseensoenn

Evaluation of microcracking in temper embrittled Cr-Mo steel

by AE source characterization. Teruo Kishi, €t @l. cevecearccncscons

Three-dimensional location of debonding of MnS in A533B steel
by AE technique. (Characterization of microcracking--1I).

Takanori Ohira, et @l. ceeeeececesesasoncaasesosocanasasaosveessonsnssocscscs

Quantitative AE source characterization of microfractare in A533B

steel. (Characterization of microcracking--II). Ta anori Ohira, et al. ....

Acoustic emission behavior during disbonding of stainless overlay.
(Quantitative analysis of disbonding of stainless overlay by

measurement of acoustic emission--I). Shigenori Yuyama, et al. ..cccceveeee

Comparison between detected AE waveform due to disbonding of
stainless overlay and simulated waveform. ({Quantitative analysis
of disbonding of stainless overlay by measurement of acoustic

emission--II). Shigenori Yuyama, et @l. .....coccevenertoccnsrrocnncccnoccs

Effect of dissolved oxygen concentration on fatigue crack growth
behaviour of a nuclear pressure vessel steel in high temperature

pressurized water. Norio Nagata, et al. c....veccerencvenorcncencerncrercans

Low cycle fatigue behaviours of pressure vessel steels in a

simulated BWR environment. Shunji Sato, et al. c.icersecerrrcccrcssocacensn

Effects of processing variables on the mechanical properties of

B bearing low alloy steel. Tetsuo Kikutake, et Al, ceeesecncrocanes

Morphology and distribution of carbides and mechanical properties

in 21/4Cr-1Mo steels. Jun~ichi Shimomura, et al., .. eertecnrecenans

Application of SA508, Cl.3 steel with lowered Si content to

heavy thick forgings for nuclear power plant. Ikuo Sato, et al., ...

Embrittlement after aging of 9%Cr-1%Mo-VNb steels.

Hitoshi Hayakawa, @t @l. c.iciseveroceroveracscoonassssnccccnononnsns

Properties of 9Cr-1Mo-V-Nb steel after various heat treatments.

Hiroshi Tachibana, et @l. .eceeececerecrsotccscoarovsscscnssrsccsscnssen

Effect of C, N and B on the mechanical properties of

9Cr-0.5Mo-1.6W-V-Nb heat resisting steels. Katsuro Oda, et al. ....

Manufacturing technique and material properties of heavy-gauge

9Cr-1Mo steel forgings. Hidefumi Tani, et al. ...cvececcenrcreccnns

Effect of C, N and B contents on high strength ferritic heat-

resisting steels. Kentaro Asakura, et al. ...cecceercnccsccccaccain

Effects of alloying elements and heat treatment on the creep

rupture strength of a 10Cr-Mo-W-V-Nb steel. KO YO Ryuu, et al. ....
Tempering of Cr-W and Cr-V ferritic steels. Fujio Abe, et al. .....

Impact properties of Cr-W and Cr-V ferritic steels.

Fujio Abe, et @l. teeeeuieeeveccassosseesnassosssraccorssssnnscnsccans

Mechanical properties and microstructure change in ferritic
steels irradiated in "JOYO(fast breeder reactor)".

Akira Kohyama, €t @l. civeecocrsscroceossscosososssssssnscscacccnccsoos

Influence of heat treatment condition on high temperature

properties of 12 Cr heat resistant alloys. Kiyoshi Imai, et al. ...

Effect of C, N and Si content on creep rupture strength and
impact properties of 12Cr-2Mo-V-Nb steel. Hiroyuki Uchida, et al.
Creep rupture strength and. Charpy impact properties of JPCA-2 for

 fusion reactor candidate materials. Kentaro Asakura, et al. .......

Effects of Mo and V on mechanical properties of an iron-base alloy.

(Investigation of the high temperature strength of 15Cr-26Ni-1.25Mo
jron base alloy--VII). Katsumi Iijima, et al. ..c.cececccciocncnnns

Characteristics of a large forged iron-base heat resistant alloy
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Effect of C, Ti and Al on mechanical properties of ' precipitation

hardening Fe-base superalloys. T&ru Suzuki, €t @l. cecessosccsccorerocsccns

Grain boundary precipitation strengthening of a,~W phase during

high temperature creep of Ni-20Cr-20W alloy. Masao Takeyama, et al.

Effects of Mn, Si and Ti on high temperature creep properties of
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Ni-20Cr and Ni-20Cr-20W alloys. Masao Takeyama, €t al. ....cevecevcscvccess

Effect of W addition on creep rupture strength of 0.5C~-27Cr-40Ni-

Nb, Ti centrifugally cast tube. Takanari Okuda, et al. .....cocervevcccccse
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Critical design of nickel-base ‘'single crystal superalloys.  (Alloy :

design of nickel base single crystal superalloys--IV).

NatsSuo Yukawa, €t @l. ceeceesoaceacnososscnssssesasesnsssossacacsososasennnsas
Creep-rupture propertles of critical-designed single crystal alloys.

(Alloy design: of nickel base single crystal superalloys-=V).

Natsuo Yukawa, €t @l. v eeiceeeveeconsscoasasasocsseoasassscssnssossnsensces

The effect of alloying elements on the accelerated oxidation of

tal superalloys. Masahiro Kawakami, et al. .ceeeoeens
The effects of impurities and alloying elements on the weld ductility

inless steel.. (A study on high purity ferritic
stainless steel--I). Hirotaka Nakagawa, €t al. ciceectoceeaesnsceisnocnscnnes
The effects of impurities on corrosion resistance of 27 % Cr ferritic
stainless steel. (A study on high purity ferritic stainless steel--II).

nickel-base single crys

of 27 % Cr ferritic sta

Shuji Hashizume, et al.
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Controlling factors of toughness in 27 % Cr ferritic stainless steels.

Tetsuo Sakiyama, et al.
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Effect of microstructure of overlay weld metalion the hydrogen-induced

disbonding. “Toshiaki S

aitoh, et al. ...0vaen
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Effects of Mn, Si and S on weldability of austenltlc stalnless steels.

Keiji Osaki, et L T A S S SO AT S A S
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Effect of Ti, Nb, Al and manufacturing condition on deep drawing-
induced embrlttlement of ferritic stainless steel.

Katsuhisa Miyakusu, et

= 0 N
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Microstructure changeof stabilized ferritic single phase stainless

steel during.-hot rollin

g~ and annealing.

Kouichi Yamazaki, et al. ‘.ieevecnces

Laser surface hardening and the microstructure of martensitic

stalnless steels. Yuic

hi Seki, et al. v..vse
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Solution properties of martensitic stainless steel containing a-

gen. Akio Yamamoto, €t al. .iieeecevocecrestoisannnae
Corrosion resistance of high Si duplex stainless steel. - (Development:

of ‘a duplex stainless steel with high corrosion resistance to' nitric

large quantity of nitro

acid--=I). Haruhiko Kaj

imura, et al. .....00

D R R I I I R A A A I I N I N N

Weldability of high Si duplex stainless steel. (Development of a
duplex stainless steel with high corrosion res1stance to nitric
‘.acid--1I). Minoru Miur

A, €t al. ciiseneneees

..-o-o.o-c--.-..-o--.o.-.-.--oa-

Mechanical properties and corrosion resistance of duplex stainless

steel weldment. Yu-ichi

i Komizo, et al. ...u.
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Effect of nitrogen on corrosion resistance of 22Cr duplex stalnless

steel. H1royuk1 Tsuge,

et al. ciedecernnoans

Pitting corrosion resistance of duplex stainless steel weldments.

Toshihiko Koseki, et al.

duplex stainless steel,

...-ot.Q--.!'.t-o~.~00-00~.0000-~00-.Ov-...-o-..oo'.

Effect of heat input on pitting resistance at heat affeécted zone of

- Tomoaki-Hyodo, et al.
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Effect of .chemical composition and phase balance on cast duplex
stainless steel. Masao Sato, et al. ........
Effect of chemical compositions on microstructure of weld metal

for duplex stainless steel. - Minoru Miura, et
Relationship between SCC and localized corrosion of duplex

stainless steel in H,S-

Anisotropy of ten51lé beh

Kosaku Ushioda, et al.
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609 Relationship between boron behavier dur ing direct guenching and
hardenability of Ti-B bearing 80 kgf/mm“ class steel plate.
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Makoto Imanaka, et al..

Cco,~C1™ environment.
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Effect of Mo addition on mechanical properties of direct quenching
and tempering high strength plate. Tomoya Ko
Effects of boron and hardenability on notch-toughness of heat

affected zone. (Study of toughness of welded joint of 80 kgf/mm2
class high tensile strength steel for low temperature service--II).

Hidetaka Chiba, et al.
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seki, et @l. ceieeeecrcvccencans
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The development of high toughness HT100 with heavy thickness.

Seiichi Watanabe, et al.

se s ev e e s v ee s s e
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Influence of chemical compositions and rolling conditions on strength
and toughness of dlrect—quenched and tempered HT100.

Seiichi Watanabe, et al.:
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Development of heavy gauge 100 kg/mm2 class high tensile strength
steel with high toughness and weldability by direct quench process.
(Study for 100 kg/mm2 class high tensile strength steel--II).

Yoshihiro Okamura, et a
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Development of heavy section 100 kgf/mm2 class steel plate with

superior weldability.

Makoto Imanaka, et al.
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Effect of Al and B contents on toughness of large heat input welds

of steel plates, for arctic offshore structures. (Investigation on

large heat input weldability of steel plates with 50 kgf/mm2 grade

for arctic offshore structures—--II). Jun Furusawa, €t al. .oeeeeseeeonsesens
Development of 50 kgf/mm? tensile strength steel for offshore

structures by accelerated cooling process. Kazushi Onishi, et al. ..........
Effect of Nb on properties of high-strength steel plates with

lowered carbon equivalent. (The development of 42 kgf/mm2 class

yield strength steel plates for arctic offshore structure--I).

Toyoaki Shiwaku, et al. cueeveveeeneenen ARSI AL SR LA L S SRR RN R
Characteristics of extra low C - Nb steel plates with 42 kgf/mm

class yield strength for offshore structure. (The development

of 42 kgf/mm2 class yield strength steel plates for arctic

offshore structure--II). Toyoaki ShiwakU, €t 8l. .eeeceeusnssnnonanennennenns
Influence of alloying elements on toughness of s1mulated HAZ. :
Yokimi Kawashima, et al. ..ciierrienrennnennnncannn T

Influence of martensite island on COD value of the most embrittled.
zone of a welded joint. (Development of steel plates with improved

COD value in weld fusion zone--VIII). Shuji Aihara, et 8l: ceveseevesveocens

Influence of chemical comp051tlons on COD value of the most

embrittled zone of a welded joint. (Development of steel plates

with improved COD value in weld fusion zone—--IX).

TOoShiaKki HAZE, @t @Ll. 4ttt euueeeoototeeensenoeeneesosesosanesssonnnssossnesnes
Influence of strength distribution on COD value of a welded joint. .
(Study on brittle fracture of steels with mechanical and metallurgical
inhomogeneity—-—II). Shuji Aihara, €t Al. c.vuieieeeesosenosoennsosensaconnon
Effect of chemical compositions and microstructures on strength and

toughness of controlled rolled and cooled steels. (Research about

the property control of the controlled. cooled thick plates--VI).

Hiroshi Yoshikawa, €t al. c.vienerreesneocennaoenss T P

Improvement of HAZ toughness in HSLA steel by Ti-Oxide particles.

(Study on steels of high HAZ toughness through fine oxide .

dispersion--I). Hiroyuki HOMMA, €t Al. wieteenunnnnneneoonconssssoossonnisens
Mechanism for improvement of HAZ toughness and microstructure in

steels containing Ti-oxide particles. (Study on steels of high

HAZ toughness through fine oxide digspersion--II).

KSichi Yamamoto, et al. IR AR E R R TP RP PP R R R e,
Transformation behavior in the Heat Affected Zone (HAZ) of Ti-oxide

steel. (Study on steels of high HAZ toughness through fine oxide
dispersion--III). NoObOru Aikawa, @t @Ll. «uiveeeeenveenenossoeeoanoosnnenannse
Development of cold rolled steel sheet for one coat enameling by )
using B-bearing Al-killed steel. Teruo SUZUKi, €t AL. .vveeooenrosoenocsesonnn
Mechanical properties of cast, direct cold-rolled and annealed

sheet steels. Atsuki Okamoto. ....... L S
Effect of cold rolling and annealing conditions on mechanical

properties of ultra thin cold rolled steel sheet. (Development

of ultra thin cold rolled steel sheet of ultra deep drawing

quality--I). Takafusa Iwai, et 'al. L P
Effect of nitrogen content and grain size on ductility of ultra o
low-carbon cold-rolled steel sheets. Masataka Sakoh, €t 8l. .eeevevecconvenn
Difference of bake- hardening value caused by the strain path.

Yasuharu Sakuma, et @l. tutetiuetorereenoeceoeoneesenesasonssansocesonssersees
Dent-resistance of deep-drawable and bake Hardenable steel sheet.

Mitsumasa Kurosawa, €t 8l. ..eieuvereeenensroncnns St s et et eccencsnesenessacrennns
Improvement of bending formability of ultra high strength cold

rolled steel sheets. Yaichiro Mizuyama, €t @l. «euureeeevonssovioneseeaneannae
Effect of intercritical heating condition on the development of

retained austenite. (Study of the steel sheet containing retained

¢~ austenite--III). Yasuharu Sakuma, et @l. c.eeeeierocereennens teeeresi e

Effects of Ti additions and hot- and cold-rolling conditions on

the recrystallization behavior during continuous annealing of

very low carbon cold rolled steel sheet. Hiroshi Hayakawa, €t ale ceeseesoss
Effect of hot rolling condition on mechanical properties of cold- :
rolled extra-low-carbon steel sheet with Ti, Nb addition.

Takashi Matsumoto, et al. ...ievvuieinenennnnnns I I I IR A M
Effect of coiling temperature of hot rolllng on ¥ value of b
continuously annealed steel sheets. Yasuzi Tanaka, @t Al. cuv.eeveerverosoees
Control of the cold rolling texture in a low carbon steels

through the addition of P and Ti. Hirosuke Inagaki. «.ivieeseeoerososooconns
Effect of manganese on the recrystallization behavior and texture

formation of cold-rolled low carbon steel sheets. Tatsuya Oda, et al. ......
Effect of nitrogen on recrystallization textures of cold rolled
extra-low—carbon steel sheets. Kiyoshi Kusabiraki, et @l. .uieviveeseesoensen
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642 Effect of coincidence boundaries on the secondary recrystallization

behaviour of grain-oriented silicon steel. (Study on the secondary

recrystallization behavior of grain-oriented silicon steel containing

AIN as an inhibitor--vVI). . Jirou Harase, et al. ..cicecsesecsesoosanecancneses S642
643 On the method of prediction of recrystallization behavior from the

coincidence orientation relationship between the arbitrarily chosen

grain and matrix grains. Ryo Shimizu, et @l. ccvericeeieienssnssosnnensnsess 5643
644 Laser induced plastic deformation. in {110}<001> oriented 3%Si-Fe

crystals. Masayuki Okamoto; et 8l, .....cieceeerresoscsccccosssocaasnsnnsnees 5644
645 Machinability of cast carbon steels for machine structural use:

Satoyuki Ishizaki, et al. t.ieieieeceeeeecans teeeseranseesacs st sssesevensseses 5645
646 Machinability and Pb inclusions morphology of continuously cast

leaded free machining steels. Masashi Sato, et al. .cvecvvireeriosensocssses S646
647 Influence of bismuth on machinability of SUS304. '

Sadayuki Nakamura, €t al. ...eieieecironecascasonscenscecsnsssvosssssssossoses S647
648 Effect of shape and size of MnS on the machinability in low carbon

resulphurized steels. Tsuyoshi Kouoka, et - al. ....... vetesaenaennne cesessses 5648
649 Effect of tool materials on MnS layer forming on the tool face.

(Improvement of machinability of continuously cast low carbon

free cutting steel--V). Sakae Katayama, et al. ...ceceenns tieveerrsensesness 5649
650 Wear of leaded free-machining steels. Sadao Shoji, et al. .......cetevuven.. S650
651 The Influence of carbide distribution on the cutting life ‘of

SKH51 drill. . Ken Kashiwagi, et @l. .iuiiiiieeicnnsnsceacansnsssssnsssnasescs 5651
652 Development:of direct patenting wire rods for prestressed concrete.

Masataka Inoue, €t al. .eeeeveeeeenens ceeve st esetessesseasnssersasesessssssss S5652
653 Analysis. . of wire breakage in the manufacturing of higher strength
! steel cord. Yasuhiro Oki, et al. .iveeeseseoeenceconcesonassasveasansssansssass 5653
b 654 Work hardening characteristic of titanium bearing low-carbon steel

o wire rod. . (Study on low-carbon steel wire rod with high workability--III).

Hiroshi Ohba, et al. ...ccviieersineersnaccnnsnn ceessesseissensrenssensasnessss 5654
655 Improvement of fracture toughness of welded region for high strength

90 kgf/mm2 steel chain. Masanori Sakamoto, et al. ...ieevieeceresscenenssess S655
656 Development of normalizing type high strength bar steel for hot

forging use. Kazuyoshi Onishi. .....eiciiiieeeienrierssnsaacscssosssonesnasss 5656
657 Effects of hot forging conditions on microalloyed steels for hot

forging. Shin-ichi Suzuki, et @l., ...ceeneicrestesoscscaosssssssncsnsnsesess S657
658 High toughness microalloyed steels with ferrite-bainite structure.

Ichie Nomura, €t @l. .cieeesceesssscesssesoosesscsnosssssessassssoasosssssssssses 5658
659 Effect of heating condition on the decarburization of high silicon

spring steel. Katsunori Takada, €t @l. c.seeceossossosecsocosnsassnsssnsssases 5659
660 pevelopment of the high strength wire rods of large diameter:for

non heat treated fasteners. Hideo Kanisawa, et 2l. ..cvecececessescesecsesss 5660
661 Baking conditions of carburized bolts with electrogalvanized plate

© (The bolts of delayed fracture--I). Nobukazu Suzuki, et al. ..ceeeeceseesess S661

662 Development of 210 kgf/mm2 grade high strength galvanizing wire for
~ACSR. Yukio Yamaoka, €t @l. ceiieieecconsosscessoacosncasssssssacsasscasenssses 5662
663 Corrosion resistance of ferritic stainless steels in coal fired

boilers. Naotsugu Yamanouchi, et @l. (i.eeeeieseecsnsrssensscassossesscenesss 5663
664 Effect of chemical compositions: and heat treatment condition on

creep rupture strength and microstructure of 12 % Cr steels for

boiler. (Development of high strength 12Cr-1Mo-1W-V-Nb steel tube

for boiler--I). 'Atsurou Iseda, @t Al. tueveeveersoccesecscssssoncecnnnnanssss 5664
665 Mechanical properties and hot corrosion behavior of 12 % Cr heat

resistant steels for boiler after service exposure. (Development

of high strength 12Cr-1Mo-1lW-V-Nb steel tube for boiler--II).

Fujimitsu Masuyama, et al. .eiiereeenceeseoacessescnsecssonaassssanassssaases 5665
666 Properties of chromized Ni-plated austenitic stainless steel. )

Hirofumi Makiura, et @l. te.eeieieveeeenceesasesecsaasasoasccassssnssosssssss 5666
667 High temperature corrosion properties of double walled tubes for :

ultra super critical boiler. Hirofumi Makiura, et al. .(..iieeeerecsccccceess S667
668 High temperature corrosion properties of chromized austenitic

stainless steels. Hirofumi Makiura, et @l. ceeeeecesisnessacsssssssecsovsess S668
669 Hot corrosion of Mn-Al steels--VII. Masazumi Koike, et al. ....ceeevevesecaa. 5669
670 High temperature steam oxidation behavior of high strength

austenite heat resistant steel. (Study of high strength

austenite heat resistant steel--VII). Mizuo Sakakibara, et @l. ....ecccve... S670
671 Effects of additional elements on high temperature properties of

30Cr-60Ni alloy. Hiroyuki Doi,; et @l. wtcvevececerseossconscossssnosssnnssasss S671
672 The elevated temperature strength and microstructure of high

strength corrosion resistant austenltlc steels for boiler.

Yoshiatsu Sawaragi, et al. ....... teereaseaes P - 1 4
673 Effect of frequency on high-cycle fatigue propertles of a carbon

steel at intermediate temperatures. ' Kenji Kanazawa, et al. .......ss00000... S673
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High temperature long life fatigue of type 304 stain
Kazuo Ogawa, et al. .cceeveccans cesvecaceiscennoe .
Effect of fatigue loading condition on rupture life
creep-fatigue loadings for SUS316 stainless steel.
Mapping of low cycle fatigue mechanisms at elevated
an austenitic stainless steel. Kenji Kanazawa, et a

less steel.

under combined

Kiyoshi Kubo, et al. ....

temperatures for

1o tieevrvavenans

ec o e s e

Investigation on detection method. (Detection of high temperature low
cycle fatiqgue crack initiation by DC potential drop method--T).
Shozo AzUmMa, €t @l. it ieeetoeeaeaanssasensncnaanaasnssacasnsasesssossscsesses
Crack initiation, propagation vs. potential drop. (Detection of

high temperature low cycle fatigue crack initiation

by DC potential

drop method—=II). Shozo Azuma, €t al. .t..ieeeeieiernreiereonectonanossoosnosnnnns

Corrosion fatigue behavior of high strength steels in low temperature

sea water. Ryulchlro Ebara, et al. tieeceseceecocssassssasscnnassssssssossocs

Stress corrosion crack growth rate of Ni-Cr-Mo-V ste
structure in synthetic seawater. Toshihiro Abe, et

el for offshore

= T

Corrosion fatigue property of structural alloys in ASTM sea water.

Hiroyuki Masuda, et al. ceieveecvscoacaann seseccens cees
Prediction of corrosion fatigue life for low alloy s
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teels.
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Chitoshi Masuda, et @l. t.cieerenccsoenneosoncnanns .......................,...

A quantitative analysis of passive film damage proce

ss during

corrosion fatlgue. Masashi Ono, et al. ....... T

Stress corrosion cracking of SUS310 steel coarse equ

iaxed crystals

in MgCl, solution. Kenzo Kon, et al. ...ttt itreeeronncncoecovsscnssosans
Effect of the grain boundary phosphorus segregation on the SCC h

susceptibility of NiCrMoV steels in caustic wet envi

ronment.

Tateo Ohhashi, et al. ..eiiereeerorecnssnssannes o

Stress corrosion cracking and countermeasure for SUS

304 stud bolt

in heating furnace. Shigeru Mizoguti, @t @l. c.eeeeeccecesososesessespssnncs
Corrosion behavior of mild steel in methanol solution.
Yoshitaka Nakagawa, €t @l. ceeeeiieeoeeerorassoceiooseonsonnsosoceannsssssssosnss
Effect of the Ni content on corrosion resistance of high Ni alloys
in acid solutions. Toshiyasu Nishimura, et @l. (.iveeeencrsnesccsssosssvesns

The corrosion resistance of parent metal and weld of
18 % Cr ferritic stainless steel. Masahiro Katahira
Anodic dissolution of sulfide inclusions. (Study on

high purity

, et al. R R R R R R

pit initiation

site-=II). XKenjiro It0, €t @l. cieceereeesoeeioneioesscosonssscosnsssonsnnsoss
Effects of sulphur inclusion content and of SO, concentration on

electrochemical behaviour of A533B cl.l steels4

in high temperature
pressurized waters conditions. Yasuyuki Katada, et al.

3-dimensional image analysis of corrosion fatigue fracture surface.

Kenjiro Komai, et al. ..cioierrceascssanaivoscsonsnnse
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Effect of annealing temperature on grain size of Ti-
cold rolled sheet. Hideo Takatori, et al. ..ceveese

Recrystallization and grain growth of Ti-15v=3Cr-3Sn-

Hiroyoshi Suenaga, €t @l. c.eeceievececcnnsocnsonsns
Effects of thermomechanical. processing variables on
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Fatique properties in water of die mold steels for Al alloys
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-15V-3Cr~3Sn- 3Al
“3al alloy.

LR R A R NI A A )

mechanical

properties of Ti-15V-3Cr-3Sn-3Al1 alloy plate. Hiroyoshi Suenaga, et al. ....
Microstructure and mechanical properties of Ti-15V-3Cr-3Sn-3Al1 alloy.
Makio GUNJi, €t @l. ceeierieerrnneeeocnsossosnossesecesosssensososcsssssososenss

Properties of a beta-type Ti-22V-4Al alloy. Yuzo Oh
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