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POSTER SESSIONS

—— ITRONMAKING --
APRIL 3, 1982 ©10:00 - 12:00
1 Physical properties of coal-water slurry as coal-based energy. L
Hiroyuki Ishimatsu, et al. t..ivieveecaans ................................;..-.,.Tsl

2 Uniform injection test of slurry with circulating loop system.
(Development of injection technique of petroleum coke-o0il slurry 1nto blast . -
furnace--II). Mikio Deguchi, et al. t.iiivtereenoncncacan e secesaeaseaacanca e © 82

3 Atomization of auxiliary fuels for blast furnace. Yasuo Kamei, et al. ........;'83
4 Combustion of pulverized coal in blast furnace. Teruhisa Shimoda, et al. ...... S4
5 Development of a mass flow meter for blast furnace coal injection. C v ’

Tadaakl Iwamura, €t A@l. . eeerermecsooaosossescocemassnes e eea e ereresesenes S5
6 Low temperature induration of water glass bonded brlquettes.

Shigeo Matsubara, et al. ...i.iiit o ittt ietannessasnonacena hesaceseaan cessessass SO
7 Pilot plant test of new cold bonded pellet process. (Investigation of

cold bonded pellet—--VI). Seiji Matsui, et @l. t.iuiieeeeecenasnsncnnans vesesasas S7

8 Effect of mineral differences and particle size of feed ores on high

temperature properties of cold bonded pellets. Ryo Watanabe, et al. ........... S8
9 Desulfurization test of dust pellet by preheating treatment.

Katsuyoshi Fukami, et al. ..... e e s et eesasessencsesesenesasaras Ceceereeacenan .es. S9
10 Reduction of carbon coated iron ore briquette by rotary kiln. HRIS

(Production of direct reduced iron using petroleum residue--II).

Dentaro Kaneko, et al. ..uitecenacanaans R S R R
= STEELMAKING --
APRIL 2, 1982 13:00 - 15:00 .
11 Connection and development of hot metal treatment ‘and the combined blow1ng.. .
. process. (Investigation of STB process—-vy. - Shoji Anezaki, et al, ...e.eveses S11
12 Operation of pretreatment of hot big iron and the reaction of "them in ot
converter. Masaho Kimura, €t @l. .. eeeeeeeeesesenascasescsasncsnaneas cseescaecaes S12

13 The characteristics of decarburization of dephosphorized hot metal.
(Decarburization of dephosphorized hot metal--I).
Yasuhisa Nakamura, et @l. -ciuieeeinteaearotatessacenncenenmenannnns eeesseesnss S13
14 Quantitative study of splash in top and bottom blow1ng converter——I. ’
(Decarburization of dephosphorized hot metal--II). Yasuyuki Nakao, et al. ..... Sl4
15 Results of slag less refining test in converter. - - (Decaburization of

. dephosphorized hot metal --III). Akiyoshi Minami, et @l. . .iivecrevnnncenans ..» 815
16 Influence of oxygen on the dephosphorization by soda ash. -
Shinji Kuriyama, et a@l. ... itiutiriiurasencocsososcsorsssssoserscesaness Cese s . 'Sl6

17 Oxygen potent1a1 at slag-metal 1nterface during dephosphorlzatlon of .

. C-sat. iron by soda ash. Kazuhiro Nagata, et al. .t..iiererenernennreraneens .. S17
18 Dephosphorization of pig iron with lime-oxygen injection in 100-kg 1nductlon :

’ furnace. Toshiyuki Kaneko, €t @l. +icietirooieneenoseoceosasancssannaea eeiesaie S18
19 'Measurement of heat capacity and thermal conduct1v1ty of molten-slag by .

© laser flash method. Toshikazu Sakurava, €t @l. ve.eeeeoeeoecesens esresasencaan s19
20 Estimations of oxygen and nitrogen-absorptions of molten steel during- tapplng T
.. from the converter. .Takao Choh, et al. ............ e eeseee S20
21 Measurements of bubble dlsper51on within molten iron contained in a small

induction furnace. Masahiro Kawakami, €t 8l. ..ueetr teeeeenssoconosvascosseses S21

* Tetsu-to-Hagané, 68(1982), No. 4 contains S1 to $323 preprints in Japanese of Poster
Sessions and Paper Presentations and Tetsu- to- Hagané, 68(1982), No. 5 does S325 to
S664 preprints of them.

The preprlnts of Symposia were publlshed in Tetsu—to Hagané 68(1982), No. 2, Al to
All6, in Japanese. . . ‘




-— PROPERTIES OF IRON AND STEEL --

APRIL 1., 1982 13:00 - 17:00
22 Relation between temper embrittlement and acoustic emission in 2,@Cr -1Mo
pressure vessel steel. YoJji Matsumoto, €t Al. cevveeeenenesnencssnans cesasasse

23 Quantitative evaluation of hydregen embrittlement susceptibility in temper em-
brittled 2¥@Cr 1Mo steels by fracture toughness test. Isamu Takagi, et al. ....

24 Convenient evaluation method on hydrogen embrittlement susceptibility in
various temper embrittled 2¥@Cr 1Mo steels. Isamu Takagi, et al. teveveeenenean

25 Effect of environments and corrosion conditions on HIC of line pipe steel.
(Study on fracture behaviour of line pipe steel under sour gas environment

—==V). Yasuo Kobayashi, et a@l. ...citetitieeeneneneeasnasensensansenanceonnons cee
26 On the mechanism of hydrogen induced cracking of steel in the wet hydrogen

sulfide environment. Akio Ikeda, @t @l. t.uuiireeenereornnoncnonnnasns seaiaaa
27 Jrc values of CT specimens with side grooves by the DCGC method.

Toshiya Akivama, €t al. +eueerrreeereanennan c e s esececersse st e seer s eacnsacnnnn

28 Metallurgical factors controlling the scatter of crack open1ng desplacement.
Yokimi Kawashima, et @l. ..uuiverirnneeronenenennonsesoeacaanconnaeonnnsanasens
29 Evaluation of correlation and extrapolation of creep rupture data by
generalized regression method. Akihiro Matsuzaki, et al. .
30 Long time creep data and 100 000 h creep strength for carbon steel
plate (SB49). Shin Yokoi, et al. ...... s esese 6 seseerenrssnnenes “eesen cesares
31 Creep rupture strength and strain-time data for Alloy 800H.
Akimitsu Mivazaki, et al. ...t erreennnnennn

SYMPOSTA

—— IRONMAKING --

APRIL 1, 1982 13:00 - 17:00 Chairman: Motohiko Iizuka

Theme I. Oilless Operation Technique of Blast Furnace
1 Technical problems of oilless operation and present status of alternative
fuel injection technigue on blast furnace. Hiromitsu Takahashi, et al. .......

2 On the defects and improving methods of oilless blast furnace operation.

YOshio OKUNO, €t Al. et eieereresansosacascnenasnsssacsosesnssssssansssosnsasansanss cees
3 COM injection into all tuyeres of Kashlma No. 3 Blast Furnace, Sumitomo Metal

Industries, Ltd. Ichiro Kurashige, et al. ..ceecinenn teseeaen ceheseananan PEPIR
4 Injection technigque of tar-coal mixture into a blast furnace.

Hiroshi Saito, et al. ........ cetecaraanseean ceescaesanenn ceesesseeesaseraraas
5 Pulverized coal injection into No. 1 Blast Furnace at 01ta Works, Nippon

Steel Corp. Masaki Baba, et a@al. viceevecrennsenns B, ceesnaes

~-= STEELMAKING --
APRIL 3, 1982 13:00 - 17:00 Chairman: Kazumi Mori

Vice-Chairman: Kiminari Kawakami

-Theme II. Developments of New Steelmaking Processes in BOF
6 Equilibria and kinetics of slag-metal reactions. Katsumi Mori, et al. .........
7 Development of top and bottom blowing process in BOF.
Seiichi Masuda, et al. .......... t e taese st esbesactescnensarsanas ceesasasseen
8 Mixing effect and metallurgical characteristics in LD circulating lance
process. Yoshihiko Kawai, et al. .... tiiiiieetaessnacasaonensnssssssasacasasaans
9 On the new blowing process by top and bottom blowing converter
Shuzo Ito, et al. .......... st et ei s e acesaacansnesannnnnnn e ae et ceeeena
10 Metallurgical and blowing characteristic in the LD OB porcess.
Kazuo Okohira, et al. ..iiiiiesesessososnssossncnssssannanas hacesaseascacsesnonans
11 Characteristics of bath mixing and metallurglcal reactions in Q-BOP, LD, and
top and bottom blowing processes. Kenji Saito, et al. ....cceveerienrannn. N

=-PLASTIC WORKING AND OTHER FABRICATION PROCESSES --

APRIL 1, 1982 13:00 - 17:00 Chairman: Shigemi Ando

Theme III. On the Manufacturing Processes and Properties of zZn and Zn-alloy
Plated Steel Sheets
12 Hot-dipped one-side galvanizing steel sheet produced by stop-off coating
process. Syoji Sijima, et @l. t.ieiiiieiiacrssacasecaacatasaasenesasassccoaannes
13 Research and gdevelopment of one-side hot dip galvanizing process.
Yutaka Ohkubo, €t al. ..cucieieentnceccnoresecsonesssssascscssnsessssssasnnsoncsss
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14

15
16

17
18

Research and development of one-side hot dip galvanizing process

--E.M.P./U.C.P.——. Yoshio Kitazawa, et @l. ceeececercosrsatacsosnncnannnns vesesess AB3
Protective properties of the zZn-alloy plating. Joji Oka, et al. ....... ceessess ABT
Ni-Al alloy plated steel sheet with high corrosion resistance.

Atsuyoshi Shibuya, et al. c.cecicicronscrrarenens cesacanas P Y X A

Production of Zn-Ni alloy plated steel sheet. Takao Saito, et al. .....ceses... ABS
Development of double~layer alloy-electroplated steel sheet.
Shibeki Kirihara, et al. ..... P -1

uuuuu

-- PROPERTIES OF IRON AND STEEL ==

APRIL 3, 1982 13:00 - 17:00

Chariman: Shozo Abeyama

Theme IV. Progress in Free Machining Steel Technology

19
20
21
22
23
24

25

A review on the researches of free machining steels. Toru Araki. .............. A73

Machinability improvement of steels. Sadayoshi Furusawa, et al. ......... eesees A77
Machinability of free machining steels with ferritic-martensitic duplex .
structure. Shigeo Yamamoto, et al. «....... e ceneens .. A8L
Quality of low carbon resulphurized free machining steel through continuous

casting process. Yoshiji Yamamoto, et al. ....oeeveviennns O . € 1.7
Application of free machining steel wire to cold forging.

Tetsu Ohno, et @l. .c.ceevee ¢ covevannannnanans W eteteecseceasassssnssssasensssessse ABY
Feasibility studies of free machining microalloyed steels for automobile

components. Makoto Osawa, et al. ..o.vueven trecessensanenesaaans e vesecseens A93
The merits of free machining steels in mass production lines.

Masahiro Kuwahara. ....eeeen s aenana Cevesasecasaesnseenaanns cetsessssencsssss A97

Chairman: Hiroshi Mimura

Theme V. Ductile Fracture in Steel Structure

26
27
28
29

The effects of notch acuity on ductile fracture characteristics.

Takeo Suzuki, et al. ......... chaiesaeresesasesanenaeee s ceeesans cheaeeaa eesees AJIOL
A study on stable ductile crack growth and unstable fracture initiation based

on J and crack opening anlge concepts. Shuji Aihara, et al. .......cecencen.. .. Al05
Fracture absorbed energy of materials with regard to propagating shear fracture

of line pipes. Masatoshi Tsukamoto, et @l. tevienerceneonrecnrecencacacnnns ... AlO9
Evaluation of resistance to propagating shear fracture of UOE pipe by West-

Jefferson type test. Yoshihiro Kataoka, et @l. ceeeveersessccnccescncansenaess ALLS

PAPER PRESENTATIONS

-— IRONMAKING -=

APRIL 1, 1982

1
2

3

o n

10

12

13
14

On the decrepitation of self-fluxed pellet. Kaoru Itao, et al. cescsnsesssssarseS22
Production test of various carbon materials content pellet. (High temperature
properties of pellet--III). Noboru Sakamoto, et al. ....icicerivcicnnencccnnnces s23
High temperature reduction and softening properties of high ratio mixed of

pellet. (The effect of the high temperature property of blast furnace

burdens. Kenzi Nosima, et a@l. «.cvvernvnnroncncanns PP - 1.
Effect of Ca0/Si0O, and MgO on the high temperature reduction properties

of pellet. Tsutomu Ikeda. «ceeve o tacevncns ceeseneen treceesscacnnas crienvaesnese 525
New trends in dri applications. Paul Quintero, et al. ......cocuenn resessesess S26
Hot agglomeration of iron ore using petroleum residue. (Production of direct
reduced iron using petroleum residue--I). Yoshifumi Kameoka, et al. ........... s27
Properties of cement bonded cold pellet containing char. Masao Ishi, et al. ... S28
Continuous curing method of cold bonded pellets. (Investigation of cold

bonded pellets--1V). Hideyuki Yoshikoshi, et al. .......cenen o vn ciesesenseasss S29
Design and construction of newly developed cold pellet pilot plant.

(Investigation of cold bonded pellet--V). Osamu Tajima, et al. ...ovevevevssces 830
On-line magnetite meter for sinter plant. Akio Yamamoto, et al. ..... eeesesesas S31
Development of sensors in sintering process. (Forecast system of sintering
operation--I). Takehiko Sato, et al. «..ccieee cncercoencnans cerasreneue seesees S32
Apply of sintering operation forecast model at No. 6 sintering machine. )
(Forecast system of the sintering operation--II). Tsutomu Sato, et al. ........ S33
Fluctuation analysis of bedding fine ore. Yoshifumi Matsunaga, et al. ......... S34
Main blower speed control for energy saving at Tobata No. 3 Sinter Plant,

Nippon Steel Corp. Eiji Tominaga, €t @l. sisvuiceerencncnnnececevsscsrsancaceces S35
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16
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18
19
20
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24
25

26
27

28

Influence of particle size and react1v1ty of fuels on the 51nter1ng.

Takuma Kodama, et a

1. ... te ttecetraeanan

L I I I N I N R s s s nes s

Theoretical investigationof 51nter1ng process and the effect of coke sizing.
(Development of sintering operatlon forecasting system--I).

Kimio Kato, et al.

and sinter's qualit
sintering bed--II).

¢ ®» ec e s v e s asa

Y-
Hideo Hurutaku,

L I I I R I A I R *ses e s esses e

Effect of coke breeze particle size distribution on s1nter1ng heat pattern

et al.

(Development to equalize the heat pattern in

T s s sse s

Relationship between sinter quality and heat pattern in sintering bed

Takahiro Nasuno, et

= I

L L R R I I I N N ]

Estimation of gas velocity distribution on the sinter strand by a model.

Haruo Kokubu, et al
Measurement of suct
in sintering proces

e« e s s u s eas A R R T T O T e

ion pressure, temperature and gas generation

S.. Yosuke Sawada, et al.

ese e r seseenan L I I R R A A N I Y

Analysis of sintering process by the mathematical model.
R T

. Masatoshi Ichimiya,
Properties of petroleum coke-oil slurry.
‘of petroleum coke-oil slurry into blast furnace--I). Mikio Deguchi, et al. ....
Effect of consentration and size of coal,

tar-coal mixture.
Yoshihiro Hunabiki,

------ L R R I A I R B I I R I RN A S R R A AP

(Development of injection technique

and temperature on viscosity of

(Viscosity of tar- coal mixture-I).

et al., c.ieevenen

s s e s et e e s e ssaneaa L I R R A A I

Time dependence on tar-coal mixture viscosity. (Viscosity of tar-coal
ihiro Funabiki, et al. .
Comparison between all coke and oil injection operation. ' (Study on the
property of burden materials in blast furnace--I1I1).

mixture--II). Yosh

‘Masatoshi Uchida, e
Deadman condition at all coke operation.
‘Progresd “df ‘the low fuel rate test operation at Fukuyama No. 3 Blast Furnace,

Nippon Kokan K.K.
Furnace, Nippon Kok

K.K.=-=II). Kazumas

APRIL 2, 1982

29 ‘Granulation and sintering of ore fines.

30

3l
32
33

34
35
36
37
38
39
40

41

42
43
14
a5
46

sinter feeds--1I).

tal., coiiveeee

s v e e

L I I R L R I R S A R I A A I I I SR R Ry

s e ssessssuse LI I I I I I I A A

Takashi Miwa, et al. t.iiiiiiiiia e

(The low fuel rate test operation at Fukyuama No. 3 Blast
an K.K.--I). Sumiyuki Kishimoto, et @l. ..veeeeeeenancens .o
The phenomenon in the furnace at the low fuel rate test operation. (The low
fuel rate test operation at Fukuyama No. 3 Blast Furnace, Nippon Kokan

a Wakimoto, et al.

Tasuku Takahashi,

R I R I N I I T S O N K N T IR S N N S P Gy

(Study on combination of iron ore
et al.:.

“ s e s e ® s 2 s e e e a e L L N B

Effect of heat pattern and silica addition on the quality of sinter products.
(Study on comb1nat10n of 1ron ore sinter feeds--II). Hidetaka Hayashi,

et als i iencenns

es s e ers e e s er v

D

Mineral composition of sinter products of various iron ores. (Study on com-

bination of iron ore sinter feeds-~IIT).

Effect of CaO-Fe 50
process carried ou%

Eiki Kasai, et al.

effects on sinter r

Osamu Kamotsu, et a

guality--IV). Kazu

Hidetaka Hayashi, et al. ¢eveveoneess

layer as shell constituents of layered pellets. (Sintering
with layered pellet feeds~-I). Eiki Kasai, et @le vuoeeveoen
Effect of serpentine granules as core-constituents of layered pellets.
(Sintering process carried out with layered pellet feeds—-II).

L I I R R R T R T T N T S P T T Y

Properties of sinter ore added electric furnace slag. (Investigation of
eaction of Sio,, Al,0,--IV). Junsuke -Haruna, et al. .......
Effects of CaO-containing additivés on 51nter1ng activity. Chitoshi

-Shiotani, et al. teiceewiveeinieeninennnnnne
Sinter production with .low slag content.

..... R R I I I I I I A R A N I N S P

(Improvement of 'sinter quality--III).

Ll ittt it ittt ettt st eas teeeseeretecnanennsacan

Study on the property of low slag sinter.

hiro Furukawa; et al.

(Improvement of sinter

tes st st v enveeaasn ®e s s s s st

Establishment .of uniform firing system in ignition furnace of sintering
akawa, et al. ...ieeiciciatstacanaas tecccanns cseessssascncne
Pot tests by hot up-draft method from exhaust gas in sintering.

plant. Yosiaki Sim

Shigeo-.Itano, -et al.
Level Measuring system of torpedo car.
Development of turbine-style gas speedometer at the throat of blast furnace.

LI A I I I R R A A

e v e s s s s eerena 444 e 0 b0 v e e ae

Akio Yamamoto, €t @l. tiiveeenoeveneens

(Development of measuring technique of gas velocity distribution at the throat

of blast furnace--1I

). Mitutoshi Isobe,

et al. R R R I I U “on

Water model experiment of Divergent type nozzle. (Study of Tuyere——II)

Hideto Watanabe, et

by a giant-pulse YAG laser.

= [P .

Development of measurement apparatus for burden profile in blast furnace

Takashi Nangai, et @l. +tiicveerneenennnernnnnnanns

Development of high accuracy moisture gauge for blast furnace coke by

utilizing C 5, Neutrons and gammas.

Hiro

Amano, et @l. .ececenesncecancnsnas

Investigation“di the extrusive mechanism of the wearing plate.

Hiroshi Takamichi,

blast - furnace--I).

[ o - caesnas

Experiment on the-heating of the wall lining of the model of léwer stack of
blast furnace. (Investigation of ware mechanism of lining at lower stack of

Yasujiro Koyama,

et al.
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47

48
49
50
51
52
53
54
55

56
57

58
59
60

61
62

63

Application of thermal stress analysis to the lining design at lower stack
of blast furnace. (Investigation of ware mechanism of lining at lower stack

of blast furnace-—-II). Shoichi Ichiyama, et al. ....ccnvee... che e teecessssse S68

Development of mortar injection method during blast furnace operation.

Masanobu Ogata, €t @l. +iveeerereeenaaseaaonssnsesoscnsosnsaassasasnns crenssansss S69

Model test of refractorlesathearth and bottom of blast furnace.

Kunihiro Hironaka, et al. ..... Ceccssssenes tesesereeaaan te st s aenenens ceessenesass S70

Mechanism of crack initiation at hearth of blast furnace.

Akibumi Fujiwara, et al. ....ccne Caveresesans teestecataerearesenssnnnans caesesas S71

Observation of deteriorated carbon brick in blast furnace by X-ray computed
tomography. Ken-ichi Takimoto, et al. ....ieiiiiiiiiiiiineneacenns teesseasscess 572

Carbon pick up from bituminous coal to molten iron. (Research on the smelting
reduction of iron ore with coal--I). Kﬁjl Kamiya, et al. ...... P - ¥ K

Drsovllng rate of commercial reduced iron pellets and iron ore into meolten

iron. Akira Sato, €t @l. veeeceessasioncsnneraoononnannn e S - K

Basical test of coal gasification using small converter. (Development of

molten iron coal ga51f1cat10n——l). Koji Okane, et al. ....iiiiencnrervannns .... S75

Coal gasification test using 15 t pllot converter. {Development of molten

iron coal gasification--II). Koji Okane, et a@l. ...c.ieereninvarnrananannas eeees 576

Analysis of soluble silicon in metal drop by CMA. Hiroki Hamada, et al. ....... S77
Reduction of wustite containing both Ca0 and MgO, and magnetitie containing

both Cal and A1203 Yoshiaki Iguchi,'et Ale 4eeecentcscisenraanssssssasans cseses S78

Acceleration effect of the small amount of sulphur in reducing gas on the
reduction of wustite and the interaction with that of CaO.

Shoji Hayashi, et @al. ... tciiiietenenanecsoonsennes Cerete st e veeeen +ecs S79
The effect of Hy gas reactions on the blast furnace ‘operation.

Takashi Sugiyama, et al. ...... . ceesesea e cestessssansses S80
The effect of Hy gas on the softening behavior in the blast furnace.

Haruo Kokubu, et al. ......iiiierenrenncons Chese s t et eee s e .+ S81
Oxygen potential of molten slag and pig iron at the hearth of blast furnace.
Kazuhiro Nagata, et al. ... ieeencerecassasnnnse Cesssessassssssensnsnonsensaea «. S82

Role of slag film existing between trough material and molten metal in local
corrosion. (Local corrosion of trough material at slag-metal interface--V).

Jouki Yoshitomi, et @l. cuiiiiieieieeneensesnensscensssassssasssasnnesns ceeens .... S83
Effects of some factors on local attack of runner materials by slag at slag-
gas surface. Tatsuhiko Masuda, et dl. .c.ciiiiiiininnenieeanenenes Ceaceeens ..ss S84

APRIL 3, 1982

64
65
66
67
68
69
70
71
72

73

Analysis of the sintering porcess. (Study on the sinter qualities--I).

Hidetoshi Noda, et al. ..... e teecaacanan [, ceeens S85
Influence of mineral structure on sintered agglomerate S properties.

(Mineral phase controlled sinter--I). Hiroshi Fukuyo, et al. ............. ceena 586
Development of sinter structure measuring system. (Quantitative measurement

of sinter structure--II). Katsuhiro Takemoto, et al. ...evicereacnnacse eseeessss SB7
Investigation on reductivity of sintered ore with FeO less than 6 %.

Kiyoshi Kojima, et al. ......ceu ceeressesanate e Cesecvansesnasncansaan .... S88
Microscopical investigation of reduction degradation of lime- fluxed sinter.
Katsuhiko Inoue, et al. .c..veeeeceesosssananss Ceetereteaarseseccetansnrncenvenan . S89
Analysis of high temperature properties of the sinter at Keihin Works,

Nippon Kokan K.K. Kenji Torii, et al. ......... Wesesessseencarnnctsns e enens ..+ 590
Development of waste heat recovery system in sinter plant at Wakayama Steel

Works, Sumitomo Metal Industries, Ltd. Tateo Kawasawa, et al. ............ s.e0s S91
On the cooler waste heat recovery system of Kokura No. 3 Sinter Plant,

Sumitomo Metal Industries, Ltd. Tatsunori Murai, et al. .......c.. eeeesean ... 592

Studies on the operating conditions with the experimental heat recovery

equipment. (Studies on the method of dry granulation and heat recovery

of blast furnace slag--V). Tetsuyuki Nakamura, et al. ......c..iiiineincnennenns sS93
Heat recovery of blast furnace slag. (Studies on the method of dry granulation

. and heat recovery of blast furnace slag--VI). Yoshimatu Suzuki, et al. ........ s94

74
75
76

77
78

79
80
81

Properties of the slag after heat recovery. (Studies on the method of dry
granulation and heat recovery of blast furnace slag——VII).

Tetsuyuki Nakamura, et al. ........... Cete et inesassnas e theeeeen .es. S95
Analysis of breakage of coke in drum test. Hldetake Suglnobe, et al. ..... eee.. S96
Examination of the estimating system for coke strength using petrographic

data on semi-coke structure. ‘Tatsuo Fukuyama, et al. ........ciiienvennes eavess S97
Studies on programmed heating of coke oven. Nobuo Suzuki, et al. .......cccuenn 598
An estimation method of the CSR of coke from coal blends. Yoshihisa

sakurai, et al. ..... St s o measeraceastecteasetansaaano e trsseeens 599
Automatic charging buggy system of Muroran No. 6 Battery, Nippon Steel

Corp. Masaki Fukunaga, et al. ..oceveiineneiiiaes, ceecsceaoaserers et saaanns . 5100
Experimental study on the quality of formed coke contained in coke breeze.

Katutoshi Igawa, et al. ...eevevessosnsnacncacanns secsetsrrasearasresas s asen e 5101

Indirect preheating of circulating gas in formed coke process. (New develop-

— 99
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APR

ment of formed coke process by two-stage heating--VIII).

Toshiakl Okuhara, @t a@l. +eceuiririneeensesoncasosesnsosessonnnnns ceseranan
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