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referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org
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PREFACE

In recognition of the importance of industrial research and
development activities, UNIDO has carried out a number of programmes
and projects for the stimulation, promotion, and co-ordination of
research activities in developing countries, and recently published
a "Directory of Industrial and Technological Research Institutes"
(UNIDO/IS.275) and a "Directory of Industrial and Technological Re-
search Institutes in Africa" (UNIDO/IS.299).

The Third General Conference of UNIDO recommended that UNIDO
should promote a regular exchange of information between research
and development irstitutes and laboratories of both developed and
developing countries.

The Vienna Programme of Action on Science and Technology for
Development recommended promotion of co-operative arrangements between
research and development institutes in developed and developing
countries.

In this connection, UNIDO has compiled this directory, based on
replies to questionnaires. It is recognized that the listings are
in no sense comprehersive, and that many important irstitutes have
been omitted. When the next edition is being prepared, all iron and
steel institutes listed will be asked to update their entries and it
is hoped that the coverage can be extended significantly.

Nevertheless, this directory is intended to comply with the
recommendations of the above meetings, i.e. it provides a tool for
the use of those who need to know where research on a certain problem
is taking place, and/or something about the research programme of a
given institute. It is hoped that this information will make it easier
to develop co-operation among iron and steel institutes working on
gimilar research subjects, strengthening the technological capabilities
of institutes in developing countries, and reducing duplication and
waste of industrial research and development potential.

We express our thanks to those who have contributed information
to the directory. Though every care was taken in compiling this work,
we are aware that errors and omissions remain. Suggestions for changes
or for inclusion of additional research centres in a future revised
edition should be made by filling out the questionnaire found at the
end of the directory, and sending it to:

Development and Transfer of Technology Branch
United Nations Industrial Development Organization
PO Box 300

A-1400 Viemnma

Austria
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CONRTENTS

Ege no.:

Research institutes (arranged alphabetically
by English name of country) « « « « « « « « « « & 1

Subject index . . . . . . . .. 0. 0000 e L. 17

Acronym index . . . ¢ . o ¢ o 4 4 e e e o . c e s e . 25

Index of institutions . . . . . ¢« . ¢« ¢« ¢« ¢+ . . . . D6

Questionnaire . . . . . . . . ¢ . e . . . e e e o « a 7
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ITREC, U] ATCYENCHE APPT TQITEE
TN IT NRTICIALY DI SIDFRUYRGIE

T)-Fsdfar P 195
Annehs, Algerls

Tr1:  82.22.4%
TRTET:  AR72t

YIRTCTIR: %, Hocine Madjlat
SAWTSTYIANAYL STAFF: <8
TIGTT 1081 81,820,700

ARFAT F IMTTRCST: Iren snd stea! Sndustry, wetolluray

NPT PRAJECTS, 1201-A7

fin plvte qualicy siads sade by continwcus cesting

tse of /stderite/ In sintering and /blast farnace/ {the
Algerian lron ore leposit of Juanza conteins e high
prepertion of sidarite not y2t explof ted. Appropriate
tachnology: mizing wi*h /hesstite/, /calcination/, etcs)

tye of Hlest furnnce sleg for duitding construction (et the
momant uweed only for roads construction, scon fnr ceeent},
duildtng of hcuses

7¥¢-al Teecovery/ af zinc alectrolysis westes: cadmiva, lend,
copper and cther clesents ( /bensficirtion/)

Tystem 2 stimulation ¢’ Innovition In the Algerian steql
plants

APTAS [P JNTHMT PEINCTS: TECHNM AGITS, PROCESSTS

Tren ere end feel /benefictation/

Sintering

/PelVat1zing/

“nke msking

Otrer? reduct ton

Tren making

Ste~]l w=king

/Tontinwcus cesting/

Zteel rolting

<enyrane, UTTLITICS

Yusf 1y e~ntrol and asteriels testing

/¥aste treetment/ and racycling

THSTIFERTHS, TTSTTHR PAICEMMES

“arersicn

TCYAT~ SI7CTE, MANAGEMEMT

7atisnalizetion and fnvendory

LINKC 403301

Argentina

neoeo2
INSTITUTA ARGENTIND DE SIDERURGIA - IAS

Cartos Barie Dellas Paclere 226
1104 Seencs Alras, Argentina

TEL: J11-3639
TELEXY: 9111 ACIND AR

NIPECTNR: Dr. Nestor A. Barbagelasts
PROFESSINNAL STAFF: 16
RUDGET t981: $R00,000

AREAS OF INTEREST: Iron snd steel industry, metallwrjy

CURRENT PROJECTS, 1981-82

/Coal blending/ optisizatien, technical =nd gconcaic coal
selection for local comditiony

MOA /ivon ore concamtration/, search of a high iron-content
product by /flotation/

/ilron ore blending/ optieization for sintering, technicel and
ecomonfc components selection for local conditions

Pelletizing of /megnetite concentrates/, optisization of
pellet charecteristics for /Mlast feurnsce/ snd Jirect
reduction

/Llsdle Injection/ technliques for /iiquld steel/ refining to
fuprove steel gquality

/5teatl sotidification/: Improving continucus casting and
Jingots/ mowtds design

/Migh temperatere deforsation/ of steel, desiga cf
/thernomechenicel trestment/ for better steel prcperties

Rollfng sienlaticn, evalwating equipment behsviour and
optimizing rolling process

/Migh stremgth steels/ /stael sheet conforsability/, relaticn
of /dvrawing defects/ and aateilergicsl characteristics

Fnergy ssving, optisizing sse of netional eneragy sovrces (n
steel industry

ARFAS FOR JOINT PPIJECTS: TECHNNLIGIES, PROCESSES

Iron ore and feel /beneficistion/

Sintering snd /pelletizing/

Cosbustion snd energy ssving

Coke saking

Mrect reduction

{ron meking

Stee) making

/Continwous casiing/

Stael casting

JVacuwe deqassing/

Steal roliling

STPYICES, WTILITIFS

/instrueentation/ and process control

ECONMIC ASPECYS, MANAGEMENT

Raw saterials procuresant

LINK 000224




esil

o903

INSTITUTO DE ®CSQUISAS TZONR ISICAS ~ IPT
Institute of techmologicel research

Ceixa Postxl Y141

“ldade "niv. Arsendo 4e Salles Olivelras
[ A LT 4

“s0 Yaslo, Wrsczil

TEL: 2€9-22-11 R. 4l0
TELEY: (811) 22831 INPY %

DIRECTOR: "r. Albaerto Paraira fe Castro
PROFESSTYIAL STAFF: 7¢0
8'IDGET 1981: €54,198,000

AREAS 7F INTEREST

Iron and steel tadustry, sstallurgy

CURRENT PRIJECTS, 1991-82:

1. wgterisls sad mechanical testimg in JOFF-SHORE STRUCTUPES,
YECHNILOGY:

/Frscture nechanics/ parswstsrs for Jereck analysis/ end
/7f1aw detection/ in materials seuch ss KIC, JIC, CD

Evalustion of resistance teo /fatigwe cracks/ imnitiation,
Jereck extensien/ and /toughmess/ of /welded joints/

Evalustion of provedtility of failure and fatigue 1ifs
prediction ia /atructural stesl/s

Materials testing ani cerresica iu marines emvironmsas:
/csthedic pretection’ of stesl, welding precedurs tests,
4saage investigatics snd cestings

Inetrumental senitoring of of f-shere structures for {ategrity
sgeinst %allures

2e /MON-DESTPUCTIVE TESTING/ techniques spelied to TILFIELD
TUBULAR SND%S (Testing of /tubes/ sad /é&rill pipes/
etilized in ol 1fleld bath at tnstallation end during
servite life):

Setection of /magnetic/ flux fleld sround tubalar section and
slong longitesdinal dfrectiom, /ultresomic techmiques/ for
inspection of tubes, <abs /usll thickasus neassreasmt/s by
detection of bechkscat‘ered gamma rays through the wall
(/gsama ~ay sessureeeat/)

3. NVIALITY COINTNOL W /70L STEEL/: Stedy of /alicrestrectursl
properties/ such as grsin size, carbides, level of
/inctusions/, /decsrbarization {atemsiltly/ and heat
trestaent; sechanical tests in ool steels, esp. toughness
nd /weer/ regsistance tests; serformance tests

4. Theoretical and sapirical correlatisnr between BLOVING
PARAVETFRS of BEOF procase end carbon diexide:senexids ratio
In the fumes and Fe+Z2:Te*3 ratio and tetsl Fe of the slag

Princios]l prcblems of stastic control sodels of BGF
/temperzture control/ deriviag frcs sncertainties on the
therael balance of the operution dwe to variations of
csrbon dioxide:monsxide Titio Juring the bdlow and the finastl
svate of /ivom oxidation/ ia the slag

Assessnent of the (wportance of /blowiag conditions/ (/lamce~
b3th distance/, fozygea presssure/, (ife end design of the
/lance nozzles/, ece.): thereal gamerstion phenomsna on 50F
vessels: /theoreticsl modeliny/, exserisantal laboratory
scels /hot modeling/ weing IP? and cooperstinmg institetes’
facilitlies and duta annlysis fos one Brazilism 37 plant

AREAS TR JOTNT PRIJECTS: TECHNOLORIES, PRICESSES

Staal waking

SEINICES, UTILITICS

Quaiity control and saterials testing

. LINK 003293

006084
IPON AMD STEEL RESEARCH IRSTITUTE
Sefia 1778, Botunets, Dulgaria

TEL: 89-0€6-43
TELEX: 022 390 itcrmst by

DIRECTN: ®pof. Pr. Soris Prashalliyshi
PROFESSIONAL STAFF: 488

AREAS OF INTEREST
Iron and steel industry, sstallergy
AREAS FOR JOINT PROJECTS: TECMNWOLOGIES, PFOCESSES
Irom ore snd fuel /venaficiation/
Sintering -
/Palletizing/
Coks meking
Direct redwction
Iron making
Steel meking
Steel casting
/Vacuwn degassing/
Steel rolling
Coabustion and snergy saving
SERVICES, UTILITIES
Eaviroasental comtrol
LINK 003362
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SHATTHAT IVSTITUTE M weSALLae3Y
ACANCMIR STFTICA

8%¢ Chang “ing Pord
Shanghai, Chine
TEL: 520088 cARRE: 0283

SIRESTIP: Ore. Zow Yeenszd

BEAFESSTMAL STATT: L0 (Tron snd °tes]l sector)
RIDGET 19#21: £100,%0C {Trom and sicel sector)

AREAS IF IVTEREST

I+on and steel indestry, metallergy

SUR2ENT PRISECTS, 1981-82:

vOCWANTICAL ard MAYFPYIAL TESTINS:

wechan'se cf the sscevenging orocess/ In non=-/strein sgeing/
stea's, /internal friction techniques/ ss 2 methoi to study
neteviour ¢f aomsetallic /inclwaicns/, e.g. cardbon and
nitrogen

/A3eing of transi<ion slssents/ Ir fron and stee!

*nfluence of /=sre surths/ on the /pechenical properties/ of
fron snd steels: pechenise of /grain growth/ prohibitetion
by rare esrth slessnts In iron and steel, isprovement of
mechsnical proserties dy /grain refining/

ZIRROST O

/Algmintum costings/ on /aild s3eels/ ty electrolysis In
fused salts for prctaction ageinst /high temperature
oxidstion/, alloys coetings, /electrochesietry/

Corrcsion performance of /cardon steal/s in the Yangtse
River, role of /ehloride ions/

Corrosinr in chemical procsss plant, steels resistant e
Fhigh temperature oxidation/, sulfidestion, carbonization
and high tempereture /hydrogen sorrosien/

Environments} sensitive crecks, effects of verious
environsental wareseters on /stress corrosion craching’ of
/reinforcing bars/ In concrete and in sodius chioride
(salt) solewtion ssturated with feglciws hydroxide/,
wechanism ¢ the ecrscking (/creock enalysis/)

/Fractare nechanics/ snd slow /strain rete/ techniques for
evalustion of /high strength stesls/ sensitivity towsrds
stress corrosien crecking. Envirensental sensitive cracking
of steals In sulphur hydrides conteining sedis

Applicabiiity of /stainless steel/s /amorphous stesls/ for
corrosion resistant meteriels

AREAS FIP JOINT PRNJECTS:

STRYICZS, UTILITIES

Juslity control and msterisls testing

ENZIPTTRING, TESTING PROCEDURES

“gehanical zesting

Corresion

LINX 003207

303009

TENTPAL METALLWPCICA. RESEARCH AND DEVELOPWENT INSTITUTE -
CHADT
VATIONAL RESEARCH CENTER

Dokki
Cairo, Egypt
TELEX: Merec UN 94822
DIRECTOR: Prof. Dr. A.A. Addul Azis
PROFESSIONAL STAFF:48

BUDGET 1981: $300,000

AREAS OF INTEREST

Iron end steel industry, setallurgy

C'CRENT PROJECTS, 1981-82:

Large scele application of new /ore washing/ techniques and
sintering tests of Baharis irom ore, swbstantial pilot
plant tests, prepsration of lea=ge ore sasples -ljer
wodificeations tc pilot plant laycut and flows
screening and weshing tests, /ore drying/ tests, -lnzcrlng
tests comparing rew and washed ores

Iaproving prodsction of /free cutting steel/, /epring steel/,
/carbon steel/s for nuts and belta: /melting technigques/,
/metsl forsing/, mechanicnl and metallurgical testing eof
products, indsstrisl applications

laproving /aachanical properties/ and /high temperstura
corrcofion/ resistence of HeHe /high tespercture stadle/
stesl: long ters /creap test/s om predscts

Iaproving /strength/ snd /toughness/ of comsarcisl /high
streagth steele/ low alioys: veriable rolling schedsles
schieving /fine grain etrecture/ in the metzl (/grain
refining/). Corrosfon tests on the ressultant steels

Relastionship betwesn ®as cast® structures of /mild stesle/
and subsequent /roliing technigues/: preparing steel
sasples having & wide varisty of “ss cast” strectures;
subjecting these wvamplies tc standard rolling technigses;
recoaending favouradble *as cest® gtructures for use in the
continscus casting process

Evaleation of hest trestsent procsss for spring steel
ssnufscture, optimus hast treatment cycies for msetsl quality

Improving production techaiques and product guaiity of Mot
dipped galvanization stesl /steel sheet/: operationsi
studies on the galvanieing plent. laprcvesent of industrisl
process control lesding to bette~ grasle of product, lowersed
predection losses and /mexerials saving/ In sinc

Introduction of /oxygen lencing/ fn eslectric /arc furnace/s:
testing in electric furnaces sad anslysis of the affect of
this technique on setal quslity sad evonosic aspects of the
steelwork furnsces

Sveluation of Egyptian /temtonite/for indwsirial use in
foundry: acid and alkali activation of bentomite and
testing of cvctiveted products

AREAS FOR JOIMT PROJECTS: TECHNOLOGIES, PROCESSES

Iron ore and fucl /beneficiations

Sintering

/Pelletizing/

Direct reduction

Iron meking

Steel meking

/Continwous casting/

Stes) casting

Steel rolling

SEQVICES, UTILITIES

/Instrumentation/ snd process control

Quality control end meteriasle testing

EYGINEERING, TESTING PROCEDURES

Streuctural testing

"fechenfcel testing

Chemics! testing

Corrosion

/Super dnty materisie/

SCNNwIC ASPECTS, MANAGEMENT

J031d trends

Feseibjlity study preparastion




JOLAT 2RVECTS WITM:

Csystiss Yoan snd Stael Comsany Nelwan

Nel2z Steel Tompany

“echnicel ''miversity of Clreachal, "R Gereany
Soring Stee! Comesay

Fgyptien Acedeay of Seientific Sesearch

LINK 003748

9J0010
TL-TABBIN INSTITUTE FOR RETALLURGICAL STUBIES - TIKS

P9 Jex 862
Cairo, Egyst

TEL: 39642 CABLE:
JIRECTM: Prof. Dr. AcY: Raduan

PROFESSIONAL STAFF: 350
SUDGET 1981: 8717,002

TABURASAT

AREAS TF INTEREST

fron and steel f(ndustry, ssteailergy

CURRENT PROJECTS, 1981-83: .

Incresse of prodectivity by ore bameficiatien, sintering,
treataent of /locel raw saterials/ te be used such as iron
ores, sands for casting, etc. Coke mekings design and
redesigr. of metallurgicel wmits, ate,

Pollution snd enviremmentsl ceutvel techesiogy, stiliration
of ensrgy rescerces, water and residess, env/vonsantal
ssnegesent

/instrumantation/ and process cemtrel

Ferrous snd aon-ferress setallsrgy

/foundry technology/: estsls shaping, sutssatien

Heet tresteent

Aining engineering

AREAS FIR JOINT PROJECTS: TECHNSLOVIES, PROCESSES

Iren ore and fuel /vensliclatien/

Sinzering

/Pelletizing/

Coks saking

Direet reduwction

fromn eeking

Steel saking .

/Continuous cesting/

Steel casting

/VNeguus degessing/

Stesl rolling !

Combustion snd s-ergy daviamg i

SERVICES, UTILITIES

Transpert and seterisls handling

/Thernsl wutilities/

/Electricsal utillicien/

/Inetramentation/ and precesc centrel

Design and constrwstion

feslity control and saterisls testing

/¥ests trestaent/ sné recysling

Snvireanental control

ENGINEIRING, TESTING PLOCEDURES

Mechaaicasl testing

Zlectrical tasting

Cheafesl tasting

Corrosion

FCONONIC ASPECTS, RANAGTAEST

Coating

Yenning and organization

Raw meterisls precureaent

Equipssat precurement

dorid tronds

Peanibility study presarasion

JOINT PROJECTS VITH:
Inatitut fuor Zisealwett ¢+ TH Aach FR Germany
Yniversits Teehnelogique ds Conplogne, Franee
Steel and Alloys Institute, Mescrew, USSP
Ceole Nationsle Swpsricure d'Arts ot de Netlers, France
Polytechnics]l Institute, Sheffield, WX

LINK 003770

[ —




Pinland

[JQLE R

YECALLICGY LARMOSTARY
TECHITTAL PESEARC'Y CENTPE IF FINLA®D - VTT

“stellilimi, nenkuis &
SF=-(21%) Sspcs 1'%, Finland

TEL:  35% (91)458%403
TELEY: 122972 wvitinm aof

NIRETTW: Prof. Pekka Jeeho
ARIFTESTOCAL STAFF: %0
WITET 1981 &1,1%%,%00

ARTAS 1T IYTERTSY

iron mad stee! industry, matallergy

ZHMRRTNT PROJECTS, 1981-02:

JETNDIYY TECHML.O0GY/: sel ting of setals (/melting
techniques’}), /aolten metzl ‘restoent;/ sad castiajg. Zssting
of scecizl cestings and 3lloys. Reat trestaseat of castings.
Mouliing, core saking end sgnd reclasstion, /ehell meyld
sathod/. Testing of /’oundry seterials/

INBLISIN and corresion prevention: corrosion of setsls and
setsllic costings, tasting of the perforsamce of
/protec-ive fi'm/s, /torrosion failwres mmalysis/,
/potentisstatic technigues/, squipeent for massuring
thicknass and porosity of costings, /temsile testing/
machines fcr slow /strain rate/ /stress corresion/ testing,
/stress corrosion cracking/ of fawstemfitic stainliess steel/

/METALLOGRAPHY/ and metals snalysis: Jetrecture anmelysis/
esing /X-rey sathods/, optical snd jslecxrom sicroscopes/,
/scanning methods/ Tor surface tasting

METAL WNRKTN- and Neat trestment by using acdel sateriels:
working technology snd workability (formmbility) of setals
(/metal foraing/). analysis of fallures coused by incorrec?
verking or hestr trestment practices (/meta! forsiag
fallures/) -

MIMERAL ENGIVEERING: /sagnetic/, slectrostatic smi grovity
/ainarsl sepsration processes/

SRTAS TOR JNINT PRIJECTS: TECHIMLOGCIES, PROCESSES

Tron o~e and feel deneficlistion

Tron msking, /cupola furnsce/

Steel making, /injection technigques/

Stee] casting

Steel rolling

REPVICTS, UTILITTES

Thermal utilftfes, steal hest treatesemt, /flutdized beds/

Instrusentation and process control

Qual ity contro! and meteriale testing

ENSIMEERING, TESTING PROCEDURES

Structurs! testing, /microstrecturs] properties/

Yechanical testing

“hemics! testing

Zorrosion

ECAVANIC ASPECTS, MANAGEWEMT

Secruitment end treining

JOINT PRCJECTS WITH:

Technical University of Densark, Copenhegan

SINTTF, Trondheim, Norwsy

Qoys] Institste of Technology, Stockhols, Sweden

Swedish Institute of Production Eagineering, IVF, Gothenburg,
Sweden

“EF3%, Lules, Swedan

‘iniversity of Uppsals, Sweden

Svenska Gjuterifoereningen, J hkoaping, Swed

Technolcgical Institute, Tastrup, Demeark

LIS 083308

Germany, Pederal Yepabdlic of
700012

INSTITUT FUER EISENHUETTENKUMNDE
Tastitute for Iromworks
RHEINISCH-VESTFAELISCHE TECHWISCHE HMOCHSCHULE AACHEN

Intzestrasse 1
5=-3100 Aachen, FR Garsany

TEL: 02417808782 CABLE: <thsc d
TELEX: 822704

JIRECTAR: Prof. Dr. W. Dahl
PROFESSIONAL STAFF: 160
SIDGET 1981: 93,600,000

AREAS If INTEREST

Iron snd steel indwstry, sstsllurgy

CURRENT PROJECTS, 1961-82:

Coanl- geetffication, /dlast furnace/, steel /selting
teckniques/, /sresaing comditions/, /frscture mechanics/,
/wide plate testing/

/Thersodynsaics/ end kinetics of steslsaking, saterial
bekaviour ynder particular conditions of ussge ( /mechsnicai
properties/)

IRONVORKS :

/Vaste heat utillizestion/

/Cosl-oili=-slurry blewing techmilogy/

/Sinter exhaust ges de

Iron ore beneficlistion: hesting, filtering, separation of
poellutants (/ore wvashing/)

feduction: transportiag, /aggloserstion/, thersodynamics

METALLURGY:

/Elasctro-siag refiniang process/

Fundementa]l studies on slags: /sisg rheclcgy/

/ML trogen diffusion/

Processing techniques: /alkaline~earth setal treatsent/ of
/pig iron/ and stesl: /epray refining/

/Plassa processes/: /nitrogenm solebility/ In /liquid steely
and i{ts slloys in & /plasaa furnace/

/. -drogen eadrittlesent/ of stsel

/interfacial tension/ between /soltenm iron alloys/ end flutd
slags, /ges pockets/, physical and chesical resactions at
the {apact of /oxygea streeming/ om cresde iron

Velding, welding tesperature cycles

Continuous casting: /strecteral steel/

/Tharsomechanical trestment/: /deaforastion/: corrosion
behaviour of /sustenitic stainless steel/s

/Rewpture toughness/ of /high stremgth steeles/, fracture
aschanics of steels sfter /carburi{gation/, /crack
extension/ for classification of Righ strength stesls under
stress conditions, /stress ratio/ and |ts lsportence for
steel bdehavioure, fracture sechanics due to
/aicrostructursl properties/

/Strain hardening/

Changed sechanical properties as s result of /asgeing/

AREAS FOR JOINT PROJECTS: TECHWOLOGIES, PROCESSES

Iron ore snd fuel /beneficistion/

Sintering

/Pelletizing/

Cake making

Direct reduction

lron making

Steel msking

/Continuous canting/

Steel casting

/Vacuus degessing/

Cosbustion and enerqy saving

SERVICES, JTILITIES

Traneport snd materials handling

/Instrusentation/ and procsss control

Design and construction

Qeality control and ssterials testing

/Nests treatnent/ and recycling

favironsental control

ENGINEERING, TESTING PROCEDURES

Structural testing




vechenlical testing

Tmemtrs? tosvins

Sre-~gfon

ETTUOMTS ASEEATS, MAMASTMENT
“os3t'ny

Tirencing

F3v materiels preocurement
C3uinsent procuresent

a7y raerDs

FEASTRILITY STHHY PEIBAPATINY

JATVE DEITCTS VITM:

YTirect feduc:fon Reserrch Lahcrerery Nippon Yokan, Xewssaki,
Jaspan

Shie? Ironmeking, Fessacch Leboratery, Kaweseki Steal, Chibhe,
Japan

“hiyod: Cempeny, Tsurmmi, Yokchcoma, Jepan

Zentre de Pesguisy Nsimines, Hortc, Ipatinge-vg, Prasi!

Trirmaking Sectfon, Yaws?s Works, Nippon Steel, Kitskywshu,
Jeosn

LINK 003309

200013

MAX-PLANCK-INSTITUT FUER EISENFORSCNUNG
Yax-Planch-Ingtitute for Iten Resesrch

"ax-Planck-Strasss 1
0~4000 Duesssldert, FR Cersany

TEL: (0211) 6792~}
TELEX: 0886732

JIRECTOR: Prof. Dr. Hans—Juergem Emgell
PROFESSIONAL STAFF: 60
SUDGET 1981: 87,400,000

AREAS NF INTEREST

Iron and etee! Indwetry, setallurgy

CURRENT PROJECTS, 1981-02:

1o CHENICAL WETALLURGY:

Metalliurgical possibilities for the removel of /inclusions/
from /liquid steal/s. Optisizatien of slag In the /electro—
siag refining process/. Oxygen sctivity in /pig iron
melts/. Solid slectrolyte prodes for /comtimsous oxygen
messurssent/ in molter stesl (/electrolytes/). /Oxtidation
degree/ of 1ron oxide in setallergics] slags (/iron
oxjdation/)

/Mass tranrfer/ between an injected gas streas and aetsl
nelts (/.njection techaiques/). Kimetics of forsaticn of
Joxida ‘wme/s. /Sticky scele prevention/ in /sorking pit/s

2. HMETAL JORKING:

Jptisization of /roliing schedules/ amd /ecooling conditions/
in /hot roliling”’ of HSLA stesis. /Thersosechanicel
trestment/ of tow slloy /streetural steel/s. /Deforsation/
and cocline conditions for generstion of /dwal phase
steel/. ‘C(iald stress/ in the tempersture rangs of
Jruste {te=ferrite—csransformation/ "

Influenct of deforsation comditions on recrystaliization and
/gryein growth/ of /amstemitic steimless atesl/s.
¥ess remen? and calculation of /relling sprea’/. Thermal
sniys 2ontrcl in /cold rolliag/ of strip. Influance of
geometric =;id kinesatic nom—symmetry om the cold rolling
process. Influence of chesi{cal csapositfiean of drawing soap
on the /metal rheological properties/

/Jirect water cooling/ of /stes] wire/. Testing of steels by
/fracturs sechanics/ aathods. Infiwence of the geosmetry of
the specimen on the stable Jcrack extemsion/ during
fracture sechanics tests. /Crack arrest/. Fracture
mechanics test of /welded joints/. /Creep rupture tesy/

3. APPLIED MATERIAL SCIENCE:

Atomie configuration in /irom solid solutiomn/s. /Structurae
aneiysis/ at high emperaterss. Heterogeaous phase
transftions due to /asgnetic/ effects im alloys.
/Plasticity/ of {rem solid solutions. Thermomechanical
treatsent of electric sheests. /Mechanical properties/ and
strecture of /bainitic steel/s with low carbon content,

/Creep ‘strictursl changes/ iwm costed mnickel-slloye with high
strength at high teagsratures. Quantitative
/metsllogrephy/, Calculations of /intermal stress/es,
considering also transforeation precesses. Kinetics and
aorphology of /precipitation/, /ecearseming/ and
/epheroidisetion/. Intersction between precipitation and
deforsation at high temperatures (/creep/, /metal fatigue/)

Hot galvenization of /silicon steel/s.

4. PHYSICAL METALLURGY

Finites element anslysis of /creep deforastion/ in crach
vicinitye /Crack tip opening displacemsent/ (COD) in elastic~
plastic sstrerials. /Creep crsck growth/ seassuresent., Theory
of cre@p crack qrowth in astallifc saterials under /constant
losding/ or /cyclic loading/. Nodel for the /cracking of
oxide scales/ on creeping metals. Saquence offects during
/fatigus cracks/ i{nftiation in varfouws steels

Formetion sachenisa of extrsusion~intreusica—pairs during
cyeclic losding. Calculation of characteristic /dislocation
distribution/s In /fatigue hardeaing/ pwie setsls,
/Hydrogen eabrittlesent/ st extresly low hydrogen pressure.
Calculetion of /hydrogen distribation/ In the vicinity of
the crack tip under enequilibries condizions







’Hy4rcgen o tticn meesuressnts/ in fron silicon cryatals.
- in nicvel, Neteraination 57 lettice
cenatentt using ’Y-ray seesuresent/r s high espera’ures
T. DUYSTIAL CHEWIS®

/3reir bBourde~y ses°e on’ ¢f shospheorosus ané *in In (=on.
Zreia boundscy seg-sgetiion 3nd wachenicel properties of
3tee’s. /Creep emd=!%tlemant/ of IT “rYoV-steels by tramp
elements. Cffects of searejzered nonsets! etoms on the fren
sel” diffusion in grain bovundariar (nen 11ic tnclusion).
*inding mcdes ¢’ nonmetal ztoms et fnterfaces of lroa (ESCA-
stadies)

S{licon /surface senregetion/ on lrcn single erystels. Ozygen
sur®ace segregation cn mere! and cox!des. Measurementy of
hydrogen edsorpion o~ surfeces snd fracture surfaces of
{~on-silicon alloys snd nickei hy contect potentiel
differences (/surfsce proverties/). Influence of serface
end grain boundery segreqgetion on the corrcsjon of lron and
stea!

"thick passive T{lus™ on /eteinless steel/s. AE® and ESCA-
fnvestigations of oastrive Tiiss on stainless steel asnd ~f
/exide luyers/s KFinetlics of methane—transforsaticn by
carbon dicxide cn 17on as & catelys:, Kinetice of the
Jearburization/ c? iron and casshardening steels In

thano'-nirogen. Kinetics 57 cerburizazlon end
decarburization o’ iron, /ferrc nickel/ end nicke! in CHe-H2

/3reohite ecihe depoeition/ from qas ataosvheres on irom,
nickal, and e'loys, ¢’fects of sulphur additficns and oxide
laye~s. "xide end carbide forsetion on high teaperatere

e=-4Y2%. Creep and corrosion of slloys in corrosive
stmospherer. Strectursi changes of alloys by /high
tespersture crasp/ and /high temperaturs corrosion/

Bylk and grain boundsry diffusiol /ctress corrosicn/, effect

; /c?f-shore structures/; /crack extensiom/ in

/hydrogen binding energles/ tin iron and steel:
electrochemical influences; /etrain direct!on/: /ispuritiee/

AREAS FM JNTNT PRIJECTS: TEZCHNOLOSIES, PROCESSES

%tael making

/Continucus casting/

Steel rollire

EXGIHFERING, TESTING PROCEDURES

“gchanice! testing

Chemical teasting

Sorrosfon

LINK 003210

Intia
300014

DEPARTWENT OF METALLURGY
INDIAN INSTITUTE OF SCIENCE

Bangalore 5&0 0Ol2, India

TEL: J4all CABLE: Science, Bangslore
DIRECTOR: Prof. S. Ramaseshan
PROFESSIONAL STAFF:17

SUDGET 1961: $1¢0,000

AREAS OF INTEREST

Iron and steel inductry, metallurgy

CURRENT PROJECTS, 1981-82:

ORE and FUEL BENEFICIATION: Energy seving for grinding by
addition of airor smount of /surfactants/, properties of
the produced fines to find out their swirtadility for sctuel
usags

DIRECT RECUCTION: analysing physico-chesical reasctions in
/rotary kiine/ process based on mathesatical and other
/theoratical wodeling/ studies

IRON MAKING:

Anslysis of /blast furnsce/ proc asthematicel modal of
the processs to detersine respornse tise of the process for
any fluctwations in Input variables

Analysis of INRED, ELRED and PLASNA NELT (/plassa
processes/): sethematical and aother sodels to develop &
better understanding of the process snd to deteraine Iits
suf tabi l{ty under Indian ccnditions

STEEL MAKING:

Equilibrius model of steel asking processes: teapsrstere and
composition of bath ss & ferction cf tiwe if sleg, setal
snd gue sre in.glodel equiltdriem or in restricted
equilibrise

/Electro-slag refining process/: snalysing physico-chesmicel
sspects using lov tesperature modsls, characteristics of
tngots produced by E,$.R. techniques

CUNBUSTION snd ENERGY SAVING: optiswm /rolling techaiques/,
tdea] /soahing tempersature/ to sinisise the totesl energy
consuned during rolling

AREAS FOR JOINT PROJECTS: TECHMOLOGIES, PROCESSES

Iron ore and fuel /beneficiastiony

Direct reduction

Iron making

Steel making

Combestion ard ensrgy saving

LINK 3C3S4a




aghrLs

FTSTAQTH AMT NEYTLAPMENT CUNTER FI° TRIN AND STEEZL
STTEL AYTHIFITV OF IMDIR

Raenchi 834 (02, India

TEL:  20232) CRELZ: ISPAT RANCH]
TELEX: £25-2¢7

JIRFLTIR: Pr. G. “ukherjee
PIIFESSTONAL STAFF: 251 (technicel)
®'ISTT 1981: $12,79),007

APEAS 0T TRTEREST

Tron and stes' indusiry, metellurgy

SIPRTYT ORNJECTS, 1681-22:

Cxper imente! /5LAST FURNACLZ/, sppriprizte technclogy of iron
s:king suited tn *he charecteristics of /local raw
neter fals/ Tefering peurticularly to coal quallty, {ron cre,
Jfluras/., eice Ccal~jasificstion and /materials suving/,
“oke oven ana Ly oreduct units in stes! piants

77IY3ASITE RLAYIMS/ 1. converter staeel aaking operetion,
eppropriste technology incorporating concurrent blowing
from top end hettom In stec]l making converter tc optimize
oroductivity and incresse convertsr lining life

/Azglomereticn/ c? ore Zines, %‘schnology for /cold bounded
pellets/

/Injection “achniques/: /coal injection/, /lime dust
injection/ in<z olest furnace tnd /desulfurizeticn/,
/desfliconizetion/ of hot metz]l ocuts,de blast foragce

’Twin Yes~th technoloqy/, /deoxidztion/, sacondary s:eel
mak{ng and zasting, exiended arc melting (/src furnacs/)

Systems for cooling ‘o minimise vo0ll /werr/ (/cooling
zonditions/Y, /eol” rolling/ studies t0 improve syrface
quelity, shape and tolerance; introducticn of roll
lubricants in /hot rolling/ mills

low elloy /high strength steels/ {HSLA staels), /bdorcn/~-
trested cold~rollad deep drauing /steel sheet/, specisl
grades cf /ferritic 2°2inleas mteel/s, substitution of
/molybdenua/ in %o-berring steels, /weld-uire/ for spirally
welded pipes

Stee! vlant refre~tory qualjties snd practices, /lance
coe*ing technolugy/ for /ladle fnjection/

Energy seving: {mpraving the pe.formsance ¢f burners, durning
fuel, Fest exchengars, efficient ut{lisstion of fuel

/Insyrymentation/ and contrel systems

Fracture and /fzlluve snalysis/ of /structural stesi/s nnd
/pipeline stcel/s, /rupture toughness/ techniques, /high
temperature deformsiion/ cf steels, /abrasfon resistent/
materials fov compenents of steel plant squipment, /dusl
phese stea)/ fcr aistomotive applecations, /creep resistant
steel /s, material characterizetion

Zostings and suitable techniques for corrosjon resistance of
siructyrel steels, /mechanical properties/ st high
temperature and In hostile environment; corrosion
resistance of /qgas pipelina/s, /stress corrosion cracking/
analytis

ARTAS TR JOINT PROJECTS: TECHNOLDGIES, PROCESSES

1.2, .re snd fue! /beneficistion/

Cintering

/Pelletizing/

“oke meking

Direct reduction

Teon making

Stae! making

/Continuons casting/

Steel casting

/Vacuun degassing/

Steel rolling

Cowdbustion and ensrqgy saving

SERVICES, NMTILITIES

/Ins<rumertesfon/ end process control

quslity con*rol end materials testing

THURINCCRING, TRESTINT PROCENUARES

“arrosion

/Suser 4uty msterials/

JOINT PROJECTS WITH:
Bhabhe Atomic Research Centre, BARC, Indfe
Central Ferrous Metellurgical Research Institute,
TSNYICHERMET, USSR
Sritish Stee! Corporation, UK
Internatizne! Flase Ressarch Foundation, The Netharlanda
3ritish Carbonisstion Research Associstion, 3CRA, YK
LINK 002191

Indonesis
000014
NATIONAL INSTITUTE FOR METALLURGY - NIM

Kompleks LIPI
Jalan Cisitu
Bardung, Indonesia

TEL: 022-81088

DIFECTOR: Dr. Ir. Djoewito Atmowidjojo
PROFESSIONAL STAFF:150
SUDGET 1981: $1,000,000

ARFAS JF INTEREST

Iron and stesl industry, metallurgy

CURRENT PROJECTS, 1981-82:

Ferrows alicys (/ferro sanganese/, /ferrc siifcon/, etc.):
appropriate technology for ;rocessing /local raw materiais/
Inecluding fessibility study

Ssall scale /blast furnace/ using charccal for production of
/pig tron/

Aopropriate technology for ssall scale cement plant preducing
coment of medius quality

Treatment of iron ard aickel bearing /lasterite/

/%eneficiation’/ and processing of copper sulfide of Kuroko~
tyre deposit ores from Sulawesi

Processing of /sulflide ores/ by /salpheticn rossting/ process

JIINT PROJECTS WITH:
Natfonal Inst{tute for Pollution and Rescurces, Japan
Departaent of Mineral Science and Technology, Kyoto
Univerity, Jespsn
Departmsent of Metallurty, Kyote Unfvarsity, Japan
Research Productivity Ccuncil, New Brunseick, Canada
LIMK J03311




I*aly

PLATI S

ISTIT!mY o uweTaLLy22a
"nstitute fcr “etallurgy
TTUESRSITA [T Oma

15, vit “uvdossians
T-0C184 Romg, lte'y

TEL:  0</4K4-28C

ITCEF~TIR: Pref. Zluseppe Vicli
IVITTESIANAL STATT: 20

ARTAS OF INMTERESY
Iron and stee! indusiry, setallergy
TIREENT SRAJFCTS, 1981-%2:
Shysical and machanica® metallurgy
Zxtractive metsllurgy
Terrous and nonfertove setallurgy
LIwK 003212

Tanan

ngootle
MATIONAL RESEARCH INSTITUTE FOR METALS - NR™HM

3-12 Nexswegurc~2 Megurc=-hu
Tokye 153, Jepan

TEL: 03(719)227

2IRECTIR: Or. Toru Areki
PENFESSIONAL STAFF: 4€4
$JDGET 1981: $20,002,000

AREAS JF INTEREST

Iron and steel indestry, sezallergy

CURRENT PRQJECTS, 19681-82:

Relfability and evealuation of /strength/ of steels wnder
various environmental and /loading conditions/

Long tera /fatigue tests’/ of /strectersi stee!/ wnder
natural, corrosive and high tempersture environments, with
the agreed testing methods and specisens. Dseage rule and
prediction esthod of saterisl life are established on the
basis of fatigue mechanisa studies

Refining of /piqg lron/ containing /nicbius/ und sose other
slements: cosblned production process of valuable metals,
esge niobium, tantslum, znd a high quality steel fros a
coeplex Chinese fron ore

Atmospheric corrosion of setals and slloys: estisating the
corrosion reate of bare setsis and slloys snd improving
surface coating processes

MATERIALS DEVELOPMENT:

/Supsrconductivity/ and /cryogenic/ assterials

/Reactor materials/, /esustenitic stainless stesl/, /alusinfus
alloys/, surface coatings

Iron~t{tanium—oxyqgen ailoys for hydrogen storage: /eetsl
hydride/ ’

/High tespersture stable/ /gas turbine steels/

Saa-water rasistant /high ztrength steels/ with high
/toughness/ for /off-shore structures/, /fracture
sechanics/ and /mechanical properties/ of taose steels

/Therscelesents/ with high performance and extended lifetise,
for direct conversion of heat energy into eleciricity

PROCESS ENGINEERING:

Preventing pollusion by watrer—soluble moulds: /metal
recoveary/ from /waste water/ by metal suspension
slectroiysis

/Metericls saving/ by recycling of sutomobile metal scrap,
energy ving by direct reductlon process: direct reduction
furnace; usage of nev astsal rescerces

Welding procedure: /walding robots/, shape and diwension of
/velded joints/

MATERIALS RELIABILITY:

Mechanical strength of structursl mssterials, /creep rupture
test/, /creep test/, /creep metal fatigue/ test, /high
tempearature fatigue/ test, /rctating dending fatigue/ test

JUltrasonic techniquas/ for steel crecks i{n sdvanced auclear

resctors

corrosion cracking/ and /corrosien fatrigue/, /crack
ar~est/ in LVR materials

/Elesctron microscopes/ anslysis

AREAS FAR JOINT PROJECTS: TECHNOLOGIES, P®OCESSES

Iron saking

Steel making

3ERPVICES, UTILITIES

Quaility control and satericls tcsting

ENGINEERING, TESTING PRICEDURES

Corrosion

JIINT PROJECTS WITH:
Seijing University of Iron and Steel Technology, China
Yaticnal “etailurgical Lasboratory, CSIR, In4dia

LINK 003313

-



Poland

202019

THSTYT1® METALURGIT ZEZLAZA
Tastiture ©f Ferrous Metallurgy

Mo Ferele ®iarki 10712
44-17C “liwice, ®cland
M

TELEY:

21-40-51
H3&zer

IIPELTW: Pref. Dr. B. “itke
IROIFESSINMNAL STAFF: 7851
BDSET 1941: &€,000,090

ARTRS NT IVTERESY
Tron and stes! Indestry, meit!lurgy
SHREENT PRIJECTS, 1981-82:

Irgarissticn of wetallergice! institautes, trowdble shooting,

feesidility atydies and training In Angols,
Argertine, Yexica, Chine and Perw

Ter~c=~alloys orcduction anid conssepticon in Pakistan

Breazil,

Fezsibility stu2ies and local iron ores spplication in

Tameroon

Production cf tocls and nimple agricultursl equipoment in Lasos

/Wire irewing/

Relling

APTAS TR JATET BRUITCTS: TECHNOLNGITS, PROCESSES
Tron ore and fuwel /bdeneficistfon/
Sintering

Iron muking

Stesl saking

/Zontinwous cesting/

/Vacumn dagassing/

Stee' rulling

“omdnsti.on and energy saving
SERVI.JCS, UTILITTES

/Thermel utilities/
/Instrusenrteticn/ snd prcecess control
Nesi jn and construction

Quslity control and saterials testing
J¥gste ‘reatment/ and recycling
Cnavironsante! contro!
ENTIINETRING, TESTINS PRACEDUPES
Structural testing

Yechenical testing

Zlezzrlical testing

Thes'cal testing

Zerrosion

/Super Juty materisls/

CZINGYIC ASPECTS, “AMAGERENT
Yerkating

Recrvitaent and training
Retionslization and inventory
Vorld trends

Feasibility study preparstion

LINK 903315

000020
INSTYTUT ODLEWNICTWA

Ul. Zakoplaneka 73
30-418 Krakow, Poland

TEL: #42-40 CABLE: I 0D
TELEX: Krakow 0322421
JIRECTOR: J, Tybulezuh

AREAS JF INTEREST
Iron and steel industry, metallurgy
/Foundry technology/

Nonferrous sstals industry, casting of metals, welding
Chemical processing of cosl and wood, charcoel, coke

Refrsctory materials {ndustry
Linings for melting snd hest treatment furnacaes
Plasticity

LINK 00331




Romania

303921
SENTRAL INSTITUTE FOR METALLUPSICAL RCSEARCH - ITEs

Mehzdis Stree* 3I°
777 7-Nycha~es: 7000, Romanie

TEL: 494020
TELEX: 011342-r-

AIRELTI™: Dr, tna. '. Tegan
SRAFTSSIPIAL STATF: ~9¢
WIITET 1981: 5,930,000

ARZAC T I¥TEREST

Tron sn3 steel Indvstry, setzllurgy

cHreryt PRNJECTS, 1981-82:

/lsdle Injeczlon/ techniguas

=gaulactere technology for /saluminiem slloys/ fcr sircraft
indust*y snd /rescor ualerials/

In?leence ¢f ce=zzin fectors (chemical snalysis, including
residue] elements contan:, sirecture and micrecstructure,
/internal stress/es, e¢tc.) on corrosicn restetsnce of
/Jewstenitic steinless steel/s of chrome-rickel 18-8 and
chrove-manganes ¢e-ni ckel~nitrogen types

Yot sni ecld processing, heit trestmsnt, adjusteent and
centrol of titenium slloys waed in sircreft and cheaicel
indrstries

Yethods to detersins sensitivity to /hydrogen esdrittlement/
and /stress corrosion crecking/. fharscterization of the
quality cf hydrogen sediz resistant /steel plate/s

Change e? the coel plestic phase characteristics in the
ecking process

Iotairing ané characterizatior. cf ths verioes syntratic fores
o” cardbon, of /myrocardom/, /pyrographite/ anéd vitreous
carbon types

Adjustaent end control of fwel tedes (shrowd tabes) of
zirconiun slloys for nuclesr resctors

£xtruding and finishing technology for complex shepes sede of
steel snd ferross allcys

“anufacture ¢f reund and flattene? wires froa silicon and
resistant steels end elloys (/eteel wire/)

Ispraving /Tatigee strength’/ of of) sdrill pipes/; tmproving
quelity cf the AISI 4330 /stsinless stesl/

Stainless snd soecisl steei making procederes

Steals with high siress corrosion crecking resistence,
rolling of “jat products asde of stsinless and hest
resisting steuls

Intersction between ‘olasticity/ /mstral forsing/ snd
/fracture mechanics/ in *he process of /hot plastic
torming/ of risinless stesls

%ethods for cosplete durning cf liquid end solid fuels in the
/olast furnece/. Deoxidizetion end sleainius besrings stee!
21loying procedures. Improving quelity of carbor and
ccnverter slloyed steeis by establishing the process in the
¢converter and the stesl trestment owtside the furnacs.
Manufacture terhnology for special qualiry silicon
transforser steel

Reduction cf coke consusption. /Mot rolling/, /cclliing
techniques/ for /silicon steel/, ste.

Tnergy seving, /meterisls saving/, /metal recovery/,
sicroalloyed steels for dynaaically stressed welded
strectures

AREAS FOR JNINT PRIJECTS: TECHNNLNGIES, PROCFSSES

*ron ore snd fuel /beneficlation/

fir.tering

/oeletizing/

“oke making

Oirect reduc<ion

Tron making

Steel making

/Continuvous carting/

Stesl castinc

VYacuus degassing/

2108l rolling

Comhustior end energy ssving

SEQUTINS, ITTLITICS

Transport and materials hacdling
Fiheiaa: wiliitias/

/Electrical wtilivzies/
finstrusentation/ and process control
Dasign and comstrection

Qualiity control and satericls testing
/dsste treataent/ aad recycling
Environsantal control

ENGINEERING, TESTING PRICEDURES
Strectural testimg

Mechanical testing

Electrical testing

Cheaical testing

Corrosion

/Seper duty sasterisls/

ECONONIC ASPECTS, VANAGERENT

Costing

Yarketing

Financing

Yanning snd organization

Racrul teent and trainf
Rationalization and inventory
Raw saterials procerssent
Equipment procuresant

Vorld treads

Fessidility study preparation

JIINT PROJECTS WITH:
CERINET, Torime
NISSHIN Steel Cospesny, Japan
NISSNO IVAI Cevporatiomn, Japan
VOEST-Alpine, Aswstris
Roysl Institute for Metsilergical Ressarch
Metallurgicsl Research Imstitute, THIICERNETY, USSR
Mstallurgicel Resesrch Institwte, GHIPROMEZ, USSR
Inestitute for Metallurgical Resesrch, VASCUT, Budapest,

Hungary

LINK 003316




ARAZ22

ITHTDN MACYCNAL O IVVESTIGACIOMES PSTALURGICAS - CTTNIW
TYVISEIT SYPERINR T TRVSSTISACIOMES CIEMTIFICAS

Avenids Gregeric 4e®! Amc
S/r Ciwdel ‘Inlveroiza-in
“adr14-3, Spatin

TIL:  2T3es0C

2IPEZTN®: Jcse Antonic Soned Sopans
SRAFTSTIONAL STATF: 00
Rgdge: 1981: $%,700,000

AQFAS VT ITTERESY:

“qte’lurgy, Iren an? steel! indestry

SBCIIFTC PONJETTS 1990:

‘Jse ¢t 1Ton cres: opvimizing of highly intensive /magnetic/
saparetion, substitwiion ¢ cil by coal in peletization,
structure! snelysis ir minersis end cenglcmerstes

“onfecrcus metsls sxtrection

Science end technigme of msiels snd their corrosion

TUFRENT PPRJECTS, 1981-82:

fisdle 1njec*ion/: /injection lsnce/, light, sdevted to
fenction at 1530 degrees Casiws

Sne3y seving ¢ering sinter processing, prolongered ignition,
prehested charge, siater (n dowdle bed, stc.

Zosbustion stedy in /lence nczzles/ xome

Heat recovery frce waste gsses of sleciric furnecs

/%08l injection/ {n /blast ferasce/

ARTAS TNR JOINT PPOJECTS:

TETO¥(R WGIES, FOICESSES

Iron ore end fue! /deneficiation/

Sintering

Zoke mking

1ron seking

Steal making

Zombust fon and energy ssving

SEVICES,UTILITIES

/Therm] wtilitles/

Qes!ity eccntrol eni materials testing

CNSIVEERING, TESTTw;, PRACEDIRES

Structeral ‘esting

Yechaniea' testing

Chemice! testing

Corrosion

JNTMT PRAJECTS WIT:

Institetc Argentino Je Sidarwrgia, Argentins

Institete Mexicano de Inves:igeciones Siserurgices, Mexice
LINK 001476

500023

INSTITUTET FOER METALLFIRSKMING
Swedish Institute for “etals Resesrch

48, Drottaing Xristines Vaeg
S~114 28 Stockhola, Sweden

TEL: 38/243330

JIRECTIN: Prof. Wwne Lagneberg
PROFESSIO%AL STAFF: 70
BYDGET i981: 83,000,000

AREAS IF INTEREST

Iron and steel industry, sstallergy

CURRENT PROJECTS, 1981-82:

Influence of sintering steosphere cn materisl properzies of
sinte steel parts

Temperature distridution and /fiow pattzern/ of the /liquid
steel/ in the aoulds during contiawous casting of steel

Infliuence of phosphorous on the properties of low-zlloy steeis

Criteria for service—1ife increase of /high tespersture
stadle/ steals wsed for power equipsent

Infleence of /porosity/ on the /sechanlical properties/ of
sintered steel

/Rure sarths/ sddition te /stainless steel/s, their influence
on cerrosion, /eetal oxidation/ and creep propertiev

Properties of /tool stesl/s

Analysts, mssssresent and spplication of flow patter-.
Including /thermomechinics/ and recrystallisation

AMALYTICAL CHEMISTRY:

IX=ray emant/, /
clesants, spectrophosetry

STRUCTURAL WETALLURGY:

JCreep/: [creep rwpture tast/ of /ferritic stainless steel/s
snd /austenitic stefnlass steel/s, /sicrostrectsral
propertiss/, creep behaviosr of /welded joints/, /thersal
fatigwe/ of steels for shot rolling/ and contfascus casting
equipsent, /strein rate seasureasat/ to detersine residual
1ife of creep deforsmed saterisls

Hot working: /high teapersture deformaticn/, correlation of
flow beMaviour snd microsirscture e~olution, /sicroslloyed
steel /s, /copper alloys/, sestenitic stesinless steel,
/eleninies slloys/, /hNigh speed steael/, /sustenite-ferrite-
trensforsation/, /grein refining/, estruding, /deual phase
steal/, /qriin bdosndery segregation/

Cold /uetsl ferming/: dual phase steels for the sutosobile
industry, /dectile frecture/ with particeiar referencs to
Juire drawing/ (/dreswing fects/); influaance aof different
alloying additions, /smnesling/ tesperatures and cooling
retes on the aschanical precpurties

In site experissntation by /electron sicrescopes/. Analysis
of /ecavity nuclestion/, Jcavity growth/ and /Jecavity
iinkage/ sround /inclusions/ and thelr rols in the ductile
failere of wire (/failure anslysis/)

/Mezsllography/

WECHANICAL WETALLURGY:

/Strengih/, Jectility., fatigue properties, /towghness/,
/formabdility Limits/ and mschinadillty

/Quenched steei/e snd /tempered steel/s: influence of
residuals on droverties, setal scrap bdased steslmaking
particsisrly for /steel strip/ /high strength steels/,
tolerable limit of phosphorous (n different stasls (non-
setsllic Inclusion)

Tool steels: vacuwa hest trestment, influence of /siow
cooling/

High apeed steels: Influence of carbide characteristics on
properties

Velding: sicrostrectursl propertias of welds and heat-
affected zones; sulfide /stress corrosicn cracking/:
{nteraction datwsen sicro~inclusions, aicrostructere and
mechenical properties In veld satsi: /high teaperature
cracking/ in weld setal of sustenitic stainiess 2teels,
/tens.le testing/

ST IDIFICATION and CASTING:

/3teel soliditication/: Indussrial grein reafining hy

ing sethoda/ for detecting trace




JINRICUIRTICR,, @ fEC ive nucisenia iisTawiyni=izzlly
st:ble unte~ p-eveiling wel* conditins: /ecoling
cendizicrs/

“~ontt=nucur cxeiineg 0f 9*eel: conditicng sreveiling in the
20ulds, €,g. funcrion n?d provseriies ¢’ /mculd oowder/ e&nd
fricttont! Jorces he‘wee~ ztren? and mould

Teec-lan hetweer 3~li1¢ znd liquid aetels: eiesents
731 *%ysior/ fmce 1iQuid phase %0 scllid metel: ho2
3o v=anizevior and the sili~¢n pretlea, /ecldering’ of wire

dowier weallurgy: effac*s of fiapdu~ities/ ccmpounia,
/m2te-fsls seving’ "y usiae less pure raw meteriels wher
orcducing sevifinishe’ prclucts

SWWRDSIN:

“fcrrsitucture andéd ’/stzinless steel/s

rZorrosfer fstigues: /orotective flla/s, foitting porentisl/
in connection wi*h epplied lozds, /crach extensicn/,
/%exigue crachs/

“exsivity cr Atzrolution cf sx2iniess steals:

/el ectrochenistry/, /areir corrosicr/, borides and
sghstituticn of nicke' end chromium by other mlioys slemerts

SREAS FIF JNINT ®O3JECTS: TECHAILOGIES, PPOCYSSES

/Centinuous casting/

ENIUETONrg, YESTINT ORACEDTIRES

Structurel testing

Yechenical testing

Zhemice! testing

“errcsion

JNINT epJooTE WITH:

“STATRAM, Tesuchamp, Trance

TISTL, Metz, Trence

THIITMISY, ®ogcow, !SSR

central Iron and Steel Peseerch Institule, Peking, Chins
fg~gskadenie, Freidberg, “ermgn DP

LIw 003618

062024

OEPARTVENTY OF “ATERIALS RESEARCH
SARMARA SCIENTIFIC AND INOUSTRIAL RESEARCH INSTITUTE
SCIENTIFIC AMD TECHMNICAL RESEARCH COUNCIL OF TURKEY - TUBITAK

oK, 21
Gebdbze, Kocaeli, Turkey

TEL: 2300 CABLE: TUBITAK-~GEBZE
TELEX: Istanbei 20737¢

DIFECTOR: Prof. Letfwlileh Ulekan

AREAS OF INTEREST

Iron and steel tndestry, sstallurgy

CURRENT PROJECTS, 1981-82:

Developsent uf the Process and Quality Control Systes of the
Turkish Karabuk Iron and Steel Works

/8last furnsce/ operation optisization: sathesatical
/theoretical sodeling/ of & blast furnace in ons of the
Turkish i{ntegrated steel plants (probedly "Eregli”®) with a
coaputar programmes on heat and satarisl balance of the
furnsce, saxiswem prodectivity, sinimee coke rate, and iron
ore pricing

/X=ray seasurement/, /scenning sethods/, /electron

sicroscopes/

Thersal properties

/Magnetic/ properties

Alloye ~

/hetallography/

/Mecheaical preperties/ and /testing/

/Non-destructive testing/

Heat treatsent

Powder metallurgy

Raw saterisls, industrial vestes

/Plesas processes/

foundry

Investnent casting

/Shell sould method/

Forging, rolling, pressing

/Sponge irom/ pelliets, /dusl phase stesl/, /sltrasonic
techaiquas/, /inclusiors/ in stesl, Jeiectro—siag refining
process/, /hydrogen eedrittiesent/ in in-site compositas,
orientation relation between pheses (n clrcemferencially
grown Al-Al3%| eutectic cosposite

centrifugsl casting precess for reils

Physical properties of moulds 8nd core sands

AREAS FOR JOINT PROJECTS: TECHWILOGIES, PPOCESSES

Iron saking

JOINT PROJECTS WITH:

vetsllurgical Institute Hasan Brkic, Zenics, Yugosltvia

LINK 003318




LLELE S

T TETRIK ARAYA EXSTTTUESHE - NTR
“ijnecs! Peseasch snd Sxplorstion insiitwre

Zekisehis Yolu
Ankars, “erkey

YEL:  29-42-5% CABLE: MNETEA-Ankera
PELEX: A2M) WTA TR

NPT MIN: Mr. B, Sitki Samear
SRIFESSTONAL STAFF: 2009
SUISET 1901: 634,009,00"

AREAS NT INTEW ST

{ron and steel industry, metallurgy
STRRTNT PRAJECTS, 1991-82:
Txploration cf cre depesits

AREAS FOR JNIWT PRIJECTS: TECHVOLOGITS, PROCESSES
1rcn ore sné fuel /Seneliciation/
Sintering

Soke meking

EZISIMYC ASPECTS, MANAGEMENT

Vorld irends

Feenid{ 11ty study preperetion

JIIYT PROJECTS WITH:
Tutokwspu-Oy

LImx 003717




Cohtact indev

indla 080015

Geraany, Fsderal Repuslic of
800012

ching $0C008

Consda 000008

Germany, Fsearal Rspudlic of
000032

india 0460015

Adbrassion resistent
Ageing

Ageing of transition elements
hgslossration

Aging: SEE ALSO Strain aging
Alrcraft industry
Alkaline-earth satsl trestaent
Garuany, Fedsral Republic of
Jaeele
Cansds 000005,
Caine 000008
taypt 000003
Germany, Feloral Repudlic of
00013
Indenesia 008016
Japan 000010
Polone 8088019
Resenis 000021
Sweden 020023
Terkey 000024
AEE ALSO Copper sllcys

Remania 000021

Alloys 000006

Alloys:

Allevs: SEE ALSO Aleuminina alleys

Alloys: SEE ALSO Ricrealleyed ¥ eal

Alloys: SEL ALSO Nelten irem alloys

Alloys: SEE ALSO Swperplastic alloys
Cansda 000005
Japen 000018
Remanis 008031
Swadon 00803
China 000088
Chins 000000
Swedan 800023
Algeria 000003
India 000818
Cansds 060008
Egpot 000069
Ingis 000018
Asstenite~ferrite~transfornst ion
Govesay,

Aluainius alleys

Alusiniun costings
Amerpinas stesls
Aanssiing

Aporepricste tesimelegy

Are furnesse

Fodoral Mupublis of

Austenitic stainless steel
Finlend 080011

Geresay, Fedr~al Repudlic of
000015, 8580013

Jopen 000018

Pmania 000021

Sweden 000023

Eoypt S00010

Sueden 000023

Gerssny, Fedorsl Repudlic of
90013

Resenis €00021

Algeris 080001

Argenting 000002

Bulgaria 060084

Coypt 008009, 000010
Geraany, federal Repeblic of
000012

Indie 800014, 000015
Indonesis 000016

Poland 000010

fecanis 000821

Spaln 000022

Turhey 000028

Egypt 000009

Algeris 000001

Argentine 000002

Germsny, Federasl Repudlic of
000012

Indis 000014, 000018
Indonssia 000016

Romanis 000021

Spain 000022

turkey 000024

Astosation
Autonobile industry
Balnitic stesl

Bearings
Densficistion

Bentoni te
Slast furnsce

-17 -

Blewing conditions

blowing comditiona: 3EtE ALSO

By predwst
Cagninn
Calcinatioa
Calcten hydrexide
Carbide

Carton

Casrhoa diexide

Carbon sensxide
Cartea steel

Cervocization
Cerburisstion

Casting

Casting: -SEE ALSC Ceatiauess

Catiedic pretestion
Cavitetion

Cavity grewth
Cavity linkage
Cavity ansleation

Ceanant

Chareonl
Chloride
Chrond wa

Cleavage failure
Cenl

Ceal blending
Cosl injestion

Srazil 900003
Composita bdlowing

india 000013

Iadia 000015

Algeria 000001

Algeria 980001

China 008008

Brazil 900003

Gersany, Federal Repudlic of
8013

Sweden 060023

Chima 000808

Reasania 085021

Beaxil 000003

Gersaay, Fessral Repudlic of
000613

Germany, Federal Republic of
[ %]

Canada 000003

China 000008

Ceypt 000009

Cansda 000005

Canada 000005

Gorssay, Tederasl Repaudlic of
000012, 000013

Algerie 000001
Argoatina 090002
Sulgaria 000004

Canada 000006

China 000007

Egyet 080009, 004010
Germany, Federsl Repudlic of
[ 1]]¥3

Iadis 080018

Polend 000820

Resania 000021

Turkey 080824
sastiag

Brezil 000003
Cansds $00008
Sweden 300023
Sueden 000633
Cenada 000008
Suedsm 000023

Algeris #00001
Indens3is 0008168
Indonesis 000016
Peland 000820
China 000000
Sweden 000823
Cansde 000008
Gorseny, Federsl Pepudlic of
000814

Indis ¢8001S
Pelans 000020
Spain 000022
Argenting 000002
India 000018
Spaln 000032

Cosl=ell-glurry Slowing techaslegy

Cosrsening

Costing proceass

Geresny, Federsl Republic of
0001¢

Germany  Federal Regubdlic of
000013

Jepan J00018

000003

China 00000,

Fialaad 000uLl

Indis 000013

Jepesn 040cC18

Coatings Brazi)
Coatinges: SLE ALSO Alusialuam costings
Costings: SEE ALSC Protective (ila
Covalt Cansds
Coke

900008

Algeria 000001

Argentins 000002

Sulgaria 000004

Canads 000008

Egypt 440010

Geraany, Faderal Repudlic 5¢
200012




Cald bounded pallsts
Cold rolling
Coapesite dlowing

Concrate
Conztant leading

Contingsous casting

Continuous oxygea sessuremsat
Coolin; conditions
Cooling conditions: SEE ALSO
Copper

Copper allays
Cerresion

Corroslen falluras analysie
Corresion fatigue

Corveosion:
Corresion:
Corrosion: SUE ALSO Hydrogen
Corrosion:

Costing

Crack anslysis
Crach anslysis:
Crack asnalysis:

Crack arrest

Crack extension

Crack tip opening displecement

Creckiay of oxlde scales

Tedts 030818

Poland 000020

Remeania 000031

Spein B00OL2

Turkey 000034, 008025
indin 0000185
Goernan,, Federsl Repudlic
08013

Isdia 0008185

China 000067

Indis 000018

China 0800007, 880008
Germsny, federal Republic
008813

Algeris 080801

Argentins 080002

Conada 000808, 000006
Chins 6800007

Eqypt 800009, 088010
Garsany, Federal Republic
810012, 960013

India @02015

Poland 000019

Rosania 000021

Sweden 000023

Garseny, fesderal Repubdlic
000013

Gerseny, Fedarasl Repudlic
000813

Indis 000015

Swaden 000723

Siew cesling

Algeris 000801
Cansda 000008
Susdan 000023

Cowt

Finland 0000811

Sermeny, Fodarel Repudilic
000012, 000013

SEE ALSO Grala cerresion

SEE ALSO Migh teapersture cerresion

eorresian

SEL ALSO Stresa correalien

Egypt 006010

Gevsany, Federsl
000012

Romania 000021

Brazil 000003

China 000008

Repubdliec

SEE ALSO Fatigue eracks

SEE ALSO Microcrask forsation

Gerssny, Federsl
000013

Japsn 000018
Brazil 000003
Cenasds 000008
Garssny, federal
000012, 000013
Sweden 000023

Rapudlic

Republic

Gersany, Federsl
000012

Gersany, Federal
000013

Rapubl ic

Repudlic

of

of

of

of

of

of

Creep srask jrewth
Creoop doforsation

Cresp esbrittlessat
Creep mmtal fatigus

Creap resistant steel
Creep repturs test

Creep:

Creep:

Cresp stractural changes

Cresp test

Cryogenic
Cupola furnsce
Cyclic losding

Decaresrization intensity

Defersation

Defereation:

Desx idation
Desiga

Desilicenisxtion
Desul fur lzation

PIFFGION

Direat redmtion

Direct weter cseling

Dislecation distribation

Draving defests
Deill sipes

Dual phsse aicrostrusture:

Jusl phase steel

Ductile frasturs
Zsonsaic aspects
Electrie furneca slay
Electrical utilities
Electrechesistry
Electrolysis
£les2rolytes

Electron sicroecopes

Gersany, Fedeora! Repudlic
200023

Swedom 000023
Geroany, Federal
000013
Germany, Fedoral Republic
069013

Gersany » Federal Repudlic
[I111%)

Japen 000018

india 000015

Gerssay, Federal Repudlic
000013

Japan 000018

Swedea 000023

Repudlic

SEE ALSC High temperature creep
SEE ALSO Plastic ereep

Gersany, Federal Repudlic
000013

Egypt 000009

Japan 000018

Jepaa Q80018

Fianlaad QOO811

Gernaay ¢ Federal Repebillic

Brasil 060003
Cansda 000008
Cerseny, Federal
000013, 000013

Repebilc

SEE ALSO Creep deforsation

India 000015

Leyst Se081L

Gerssny, Federal Repudlic
000012

foland 080019

[
Ceypt 008800, 008010
Gorseny, Federsl Repudlic
2008132
indie 000014, 000018
Remania 008031
sermany, Fedirsl Rapudlic
006212
sersecy, Feders! Republic
00001
Argeatias 000002
Sweden 000023
Brazil 000003 !
Ressnia 000021

SEE Dual phase steel

Gersany, Fadersl Regudlic
006013
India 000018
Suadsn 000023
Turhey 000024
Cemada 000005
Sweden
Egyot
Cansda
Egyet
Rosania 000021
Calns 000008
Sweden 300023
Algeria 000101
Chias 000008
Germaay, Federal Repubdlic
090013
0000086
iand 000011
Japan 000018
Swaden 000023

af

af

of

of

of

of

of

of




Electre~slap refining process

Ensrgy resources
Ensrgy saving

Emergy sesasrce

Eaginesring
Savironsent

Equipsent

Extruding

Fallurs amalysie
Fal luve:
Fefigre:
Failure:
fatigue srachs
Fatigus hardening
Fatigus

Petiges
Fatigue

streagth
tests
teste:

Tatigus tests:

Fetigue teets: SEE ALSO High

Fatigws tests:
Fatiguws tests:
fetigus tests:

Feasibil ity study

Ferri tic stalnlaess stes)

Ferro sangasese
Ferre niciel

Perro eilicon
Financing

Pine grain structers
Flaw detection
Fletation

Flew pattern
Flov patternm:

Fluld flow
Fleid steel:

Fiuidfzsed beds

SEE Liquid steel)

Turkey 008024

Garaany, Federal repubiic of
a00012, 08013

Indie 096014

Terkey 000024

Egypt 008018

Argentina 000002
dulgearia 000004

China 000007

Egypt 000010

Gersany, Feders! Repu: . :
000012

Indis 000014, 000015
Japen 080018

Poland 000015

Romanis 080021

Spain 000022

Argontine 000002

Egypt 000810

Bulgaria 900004

Egypt 080010

Gersany, Fedoral Repubiic of
000012

Poland 080019

Rensnis 800021

coyet 000010

Gersany, Federal Repuslic of
000012

Remenia 800021

Renania 000021

Swaden 000023

India 000018

Swsden 000023

of

SEE Clesvage fallwre
SEE Corrosion fallure analysie
SEL Retal fersing feilwres

Brazil 000083

Gecmnny, Federal Rapudiic of
00013

Swsden 000023

Cerseny, Faderal Repudlic of
000013

Resania 000023
Japen 000018

SEE ALSO Correosion fotigue
SEE ALSO Crecp astel fatigue

teupersture fatigee

SEE ALSO Netal fatigue
SEE ALSO Retating bending fetigue
SEE ALSO Thermal fatigue

Egypt 008009, 000010
Gerseny, Ffederal Republic of
000012

Poland 000019

Rosanis 000022

Turhey 000028

Indis 000018

Swaden 000023

Iadenssis 000016

Gorseny, Federal Repudlic of
000033

Indonesis 000016

Germany, Pedoral Repudlic of
000012
Romanis
Egupt 000009
Drazil 000003
Argentins 000002
Sweden 000023

000021

SEE ALSO Plastic flow

Cenads 0008085, 000006

Finland 000011

Fluxes
Forging
Formability lisite

Foreing losds
Foraing: SEE Metal feraing
Foundry

Foundry satertials
Foundry technology

Fragture aschanics

Fragture sechanies: SEE ALSD
Free sutting steal

Fual

Galvanisation

Galvansstatic techal ques
Genaa rey stasuresent
Ges

Ges plipsiine
Ges peshets

Gas turbine steele
sesifisstion
Sao~setal reseticn
drala bouadary crashs

Geaia boundary creep frectsre
Grain benndary segregation

Greia serresion
Graln grewth

Grain refining

Grala refining:
Graphite coke depesitien

Hardonadi lity
Hest resevery
Heat recovery:

Heat transfer
Heat treatseat

Hasatits

High pressure boller tude
High speed steel

High strength steels

300018
000324
00000S
300023
000005

ladia

Turkey
Canada
Sveden
Canace

Egyst 000009
Turkey 000024
Finland 000011
Egypt 000010
Finland 080011
Polend 000020
Brezil 000003
Cansds 000008
Chins 000008
Gerstay, Fedearsl
088012, 0600013
Japan 000818
Ressnia 088721
Dustile fresture

Cogyot 000000
Indias 000018

Repubdlise

Republ ia of

Republile

Repubdliec of

Gersany, Fedural of
008003

Sweden V86033

Sveden 800023

Chica 000000

Germany , Federal
000013

China 000008

Cogypt 000000

Svedaa 000023

Repubdl ie

Repudlic of

SEE ALSO Fime grain strustwre

Gerasay, Pedoral
008013

Conada 000008
Spain 000822

Republic of

SEE ALSO Waste hest utilizstien

Cansda 000008
Bregil 000003
Cansds 000008
Egypt 000009,
Fialand (000011
Poland 000020
Resanis 000021
Swaden 000023
Turkey 000024
Algeria 000001
Chins 000007
Sweden 000023
Argentine 000002

Chins 000007, 084008

Egypt 000009

Germany, FPeders] Repudlic of
000012

India 000018

Japen 000018

Sveden 000023

000010

High teaperature appl ication steel

High teapersture corrosion

000008
go0ua9

Canads
Zoypt




diah teaperature cracki
Migh tsaperatsure creep

digh temperature deforsation

High teaparsture fatigu
digh temperature oxidat
High teapersture stadle

Hot corrosion: SEE Hig
Hot crecking: SEE High
dot sodeling

Hot plastic foraing
Hot rolling

Hydrogan dirding enargi
Hydrogen corrosion
Hydrogen d‘ssolution
Hydrogen distridbution

Hydrogen esbrittlesent

Hydrogen persustion ses

HYDROME TALLURGY
iapurities

Inclusions

indurat ion conditions
Industrial vastes
Ingots

Injecting powder

Injection Lance
Injection techniqgues

Injection techniques:
Injection techniques:

Innocul atfon
Instrusentation

Interfacial tansion

Internal friction techn
Interns] stress

IRON

Iron and steel industry

Garmany, Fedsral Repuolic of
008013
ng Swsden 000020
Garmany, federal Republic of
000013
Argentina 000002
India 000015
Sveden 000023
L Japan 000018
ion china 000008
csnadas 000005
Zoypt 000003
Japan 000018
Sweden 0600co
h temperature corrosion

temperature cracking

Brarii 000032

Rosanias 000021

Germsay, Federal Republic of
000013

Indis 00001S

Romsanis 000021

Sveden 000023

es Gersany, Federsl Rapudlic of

200913

Lhina 000008

Canada 0006006

Gerasny, Federal Repuolic of
900013

Gersany, Federal Repsdlic of
000012, 000013

Roaanias 000021

larkey 000024
surssents

Gersany, Federal Repudlic of
000013

Cenada 000005

Canadas 000008

Garsany, Federal Repudlic of
600013

Swaden 000023

Brazil 000003

Canada 000005

China 000003

Gersany, Federal Republic of
000013

Sweden 000022

Turkey 000024

Canada 000005

Turkey 000024

Argesntina 000002

Indis 030014

Canada 000005

Spain 000022

Canada 000006

Finland 000011
Germany, Federal Raspubdlic of
000013
Indla 000015
SEE ALSO Coal Injection

SEE ALSO Ladle injection

Sweden 000023

Argestins 000002

China 000007 .

Egypt 000009, 000010

Garsaay, Fedaral Repuvlic of
000012

indis 000015

Poland 000019

Rosanias 000021

Gersany, Federal Rapudlic of
000012

China 000cCO8

Germany, Federal Repudblic of
600013

Rosanis 000021

India 000014

Indonesls 000016

Algeris 000001

Argentine 000002

iques

Iron ore

Iron ore bleading

Iron ore conceatratioa

iron oxtdation

Ilron solid solution

Ladle injectlon

Lance coating technology

Lance nozziss
Lance nozzles:

Lance-bath distancs
Laterite

Lead

Lime dust injection
Liquid iron

Liquid steel

SEE ALSO Oxygen lancing

Liquid=l iquid extraction

Losding conditions
Losding conditions:

Loading conditions:
Losding conditions:

Local rav saterials

SEL ALSO
SEE ALSO
SEE ALSG

Low temperature proparties

Lubricants
Xegnesiva
Magnetic

Magne* ite concentrates

MANAGL CNT

Breszil 000003
Bulgaria 60000«
Canada 000005, 0000406

Chima 900007, 000008
Egypt 0QJ0009, 000010
Finland 63001,
Geraany, Fedoral Repadlic of
000012, 000013
Iadta JV0014, 300015
indonesia 000016
Italy <Zoouls
Japaan 000018 '
Poland 000015, 000020
Romania 000041
Spain 000022
Swedsn 000023
Turkey 000024, 000025
Al geria 00000}
Argentina 000002
Bulgaria 000004
Egypt 000009, 000010
Fialand 006001}
Gersany, Fediral Repudlic of
00001<
India
Japan

000014, 000015

000018

Poland 000019

Rosanmia 000021

Spain 000022

Turkey 0300024, 200025
Argeatina 000002

Argsntina 000002

Canada 000005

Brazil 000003

Gersany, Federsl Repudlic of
900013

Germany, Federal Repudlic of
300013

Argentina 000002

China 000007

India 000035

Rosani. 000021

Spain 000022

Indfa 000015

Srazil 000003

Spain 000022

000003
000016
000001
000018
Canada 000005
Argentina 000002
Canada 000008
Gersany, Fedsral Republic of
000042, 000013
Sweden G0V023
Canads 000008
Japan 000018
Czastant losding

Brazil
Indonesia
Algeria
Indis

Cyclic loading
Forming loads

000010

Indis 000018

Indonesia 0000316

Canada 000008

India 000018

Canada 000006

Brazil 000003

Finland 00001}

Gersany, Federal Republic of
000013

Spein
Turkey

ArjJentine

Algeria

Argeatine

Cannda 000006 :

cgypt 000009, 000010 1

Egypt

000022
000024
000002
000001
000002




Marketing

Mass transfer

Materials handling

Materials saving

MECHANICAL PROPZRTIES

Melting techniques

Metal
Mata)

Netal

Hatal
Hetal
Metal
METAL
Retal
Metal
Metal

Netal

Metal

Retal

METALLOSRAPHY

Hetallargy

sarsany, Federal Repudlic of
06801
Poland 000019

Romania 000041

Turhey 000025

Polamd 800019

Romania 0CE#J2]

Canada 000005

Gerseny, Fedarsl hepudlic of
000013

Egypt 000010

Garman), Fedaral repuslic of
900012

Rosenis 00002}

Egypt 008003

Indis 009015

Japan 000018

Resania 080621

Swsden 006023

Canade 00035

China 000008

Egypt 000009

Gersany, Federal Repwdlic of
000032, 000013

India 000013

Japan 000018

Swsden GO0023

Tarksy 080024

Sgypt 000089

Finland 080811

Gersany, Ffederal Repudlic of
[[{1}¥]

Gerseny, Fedaral Repudlic cf
000013

SEE ALSO Cresp metal fatigue

Canads 008008
¢ Egypt 000009
Finland 808811
Romania 000021
Sweden 000023
Canada 0800008
Finland 000011
Canads 000808

fatigue
fatigue:

foraing

foraing failures

forming instadilisy

hydride . Japen Q00016

OXIDATION Canada 000008
Sweden 000023

oxidation: SEE ALSO Deoxidetion

oxidstion: SEE ALSC Iron oxidation

oxidstion: SEE ALSO Oxidation degres

recovery 000001

Algeria
Cenads

Japan 006018

Romsnia 000021

Geraany, Federal Repuwdlic of
000013

Japan 000018

Sweden 000023

Finland 000011

Geresany, Federsi Repudlic of
002013

Sveden

rheclogical propertiss

scrap

0006023

Turkey 000024

Algerie 000001
Argentina 000002
Brazi) 000002
Bulgarias 000004
Canads 000006, 000006

China 000007, 000008
Sgypt 000009, 000010
Finland 000011

Gersany, Federal Repudlic of
000012, 000013

India 000014, 000016
Indonesia 000016

Itsly 000017

Jepan 0006018

Polend 000019, 000020
Romanis 000321

Spaln 0060022

Sweden 000029

Metals
Mathane

Microalloyed stsel

Microcrack formation
Microstructural progerties

Hild steels
Mine tailings
Jineral separation processes

Hining -
Molten iron slloys

Moltea setal treatasnt
Holten metal treatsent: SEE
qolten mstal trastment: Sei

Holybdenua
Hould powder-

Moulding
Moulds
doulds: SEE AL30 Shell amould

Nickel

Niodiua
Nitrogen
Nitrogen diffusion

Nitrogen dissolution
Nitrogen solubility

NJIN-DESTRUCTIVE TESTING
Nonfaerrous setals

Nuts and dolts
QOFF~SHORE STRUCTURES

Jre drying

Jre wasniay
Jdxidation dejrae
Jxide fume
JIxide layers

Oxlde wastes
Inggen

Jaygen lancing
JXYgen pressure
Jrygen arobes
Jxsygen etreasing

Pellatizing

Turnay 0000264, 00002S

Spasn w00022

Germany, federal nepudlic of
200013

Swaden 000040
Canada 0000035
Brazil 900003
Finland 000011

Gersany, Faderal Republic of
02301«

Sweden 003023
China OOQOON
Egypt 000009
Canada 000005
Finlaaa 00001}
Egypt 000010
Canada 000006

Gersany, Federal Republic of
000012

Finland 000011

ALSO Liquid iron

ALSD Liquid stesl

India 000013
Canada 000006
Sweden 000023
Finlana 000011
Argeatina 000002
Japan 000018
Sweden 003023
mathod

Canada 000005

Sersany, fadersl Republic or
300014

Indonesia 000016

Sveden 000023

Japen 000018

China 900008

Germany, Federal Republic of
000013

Gersany, Federal Republic of
090012

Canada 000006

Germany, federal Repudiic of
900012

Brazil G00003
Turkey 000024
Polans 000020
Spain 000022
Egypt 000009
Brazil 000003

Gersany, Federal Rapublic of
000013

Japen 300018
Egypt 000009
E3ypt 000009

Gerseny, Faderszl depublic of
004012

Gereany, Federal depudlic of
900013

Germany, Federsl Republic of
000013

Gersany, Faderal Repuolic of
000013

Canada 000068
Canads 000005
Chins 000007

Germany, Federal Repudiic of
000013

Egypt 000009
Breztil 000003
Canada 000006

Germany, Federal repudlic of
000012
Algeria
Argentinas
Bulgarie
China 000007
EJypt 000009, 000010
sermany, federal Repudlic of
000012
India

w000}
000002
000004

ovouis




*slletizing:
Phosphorous

Phosphorees resctions
Plg irem

Pig irem selte
Pilet plaeat
Pipe

Pipeline otoel
Plpeline ctesl: SELE ALSO Gas
Pitting peteatial

Plasss furnees

Plassa precessses

Plestic creep
Plastic flew
PLASTICITY

Pellutants
Pellintion

Poresity
Petontiostatic teshalques

Posder sstal lurgy
Presipitation
Presssre sintering

Pricing
Process seatrel

Productivity
Preotestive fila
Pyrosarbon

Pyrographite
Quelity sentrel

Quenehed osteel
Rare certhe

Aste sonsitivity
Rew asterial

Reasnias 00082)

SEL ALSO Cold occadad pallate

Geroeny, Federal Repusiic of
200013

Sweden 000023

Cansda 000006

Germeny, Federal Repsdlic of
[ I V]

Indoncsia 000016

Japen 680018

Gersany, Fedoral Republic of
008013

Zgyet 000009
India 000018
Canada 000008
Indis 008015
plpel ine

Senden 000823

Cansde 000005

Germany, Federal Repebils of
00012

Canads 000006

Sermaany, fedoral Repudlic of
S00812

Indles S80014

Turhey 000024

Cansde 000085

Canads 000008

Canasda 080003

Germaay, Fedoral Repudlic of
0000.:3

Peland 0080020

Roasnis 00003)

Gsrseny, Federa) Repudlis of
000012

Eowpt 000010

Japan 000038

Sweden 080823

Canada 000000

Finland 00891)

Sveden 000023

Torhey 000024

Cermeny, Fodersl Repebdlic of
098013

Cansda 000008

Turhoy 000024

Argeatins 060082

Chins 04808007

Egypt 000009, 900010
Finland 00801}

Gersany, Feders]l Repadlic of
000012

Indias 000018

Peland 000019

Remenis 00002)

Egypt 900010

Terkey 000024

Canada 000008

Finlond 000011

Sweden 600023

Ressnie 000021

Remanis 060021

Algeria 000001

Brazi]l 000003

Cansda 000006

Chins 00C0O7, 0000008

Eoypt 000089, 000012
Tinland 000011

Gerseny, federal Republie of
0080012

India 0088018

Jepen 800018

Pelaad 000019

Remsnias 800031

Spain 000032

Turkey 000024

Susden 000025

Canads 000006

Rew saterials

fsw esterials: SEZE ALSO Local
Resster asterisis

Resruitoeat

Resysling

Redusibility
Refining

Sueden 000023

Turkey 003024

Argeatina 090302

Egypt 000010

Germany, Federal Repwdliic of
000014

Reaania 000021

raw waterials

Japan 000018
Resania 000021
Canada 000008
Fialand 060011
Pelend 3084019
Ressnis 000021
Algeria 8008801
Caneds 000008
Egypt Q08010
Gersany, Federal Repudlic of
08012

Japan G68018
Peland 000019
Resania 000021
Cansda 080008
Japan 006018

Refiaing: SEE ALSQ Spray refining

Refrastery saterials
Relaforsing dors
Aoade

Relilling

Relling schedul ss
Relling spread
Relling tesaniques

Relling technfques: Sif ALSO

Rolling teshniques: SEE ALSO
Rotary hilne

Retating bending fatigue
Rupture teughness

Salt

Send
Scanning ssthaeds

Ssavenging prossss
Shell meuld methed

Siderite
Silisen

$ilicon stesl

INNI,

Poland 000820

China 000007, 086008
Algeria 000001

Algeria 000001

Avgentina 000002

Bulgaria 000004

Ceypt 000069, 000010
Finland 00001}

Gersany, Fedeoral Repudlic of
oeee13

Indis 000018

Peland 000019

Ressnis 000021

Turkey 000024

Gersuny, Fodorasl Repudlic of
000013 .

Germeny , Fedoral Repudlic of
(L1 }¥)

Egyet 000009

India 008014

Resenis 060031

Cald rolliag

Hot relliag

India 000014

Japen 000018

Germany, Fedeoral Republic of
000014

India 080018

Canada 000006

China 000008

Eaypt 000010

Canads 000008
Fimlend 020011
Sweden 000023

Turhey 000024

China 060068
Finland 00001}
Turhey 000024
Algeria 000001
Ressnis 000021
Sweden 000024
Gerssay, Fedorsi Repudlic >f
000013

Rossala 000031

Algeris 000401

Argentina 000002

Sulgeris 030004

Chins 000007

Egypt 000009, 000010

Gerssay, Pedoral Republic of
00001e

indfs 000018

Polaad 000019

Remania 0000¢1

Spailn 0V0022




Sintering:

Slag

Sleg rheslogy
Slag:

Slow coaling
Soaking pit

Soaking temperature
Soldering
Sphercidisation

Sponge iron
Spray refining

Spring steel
Stainlass eteel

STEEL
Stesl
Steel
Steel

bars

plats
plate:
Stesl shest
Steel
Stael

sheet conforsability
sol idif icatjon

Steel
Stesl

steip
wire

Sticky scale preveation

Strain
Strain

ageing
dirsction

Strain hardening

Strain
Strain

localisation
rats

Strain rate ssasurement
3tresaing conditions

Strength

Stress corrosion

Stress corrosion cracking

Stress ratio

Structurasl steei

Structure snajyeis

Sweden
Turkey 000925
Sinter exnaust gas desulfurization

sarsanys Federal
00001z

SEE ALSO Pressure sintering

000023

930091
000033
Canads 000006
Geraany, Ffederal
000012, 000013
India 000014
Garsany, Federal
6000312

Algerlas
brazil

SEE ALSG Electric furnace slag

Sweden 000023
Gersany, Federal
000013

Indis 000014
Swaden 000022
Gersany, Faderal
000013

Canads 060008
Turkey 000024
Gersany, Federal
000012

Egupt 000009
Shina 0OOOS0R
Germany, Federal
000013

Rosanis 000021
Sweden 000023
Indts 000014
china 000007
Rossmia 000021

SEE ALSO Wide plate testing

000003
000015

Egupt
India

Argenting 000002
Argentinas 000002

Sweden 000023
Sweden 0000823
Gersany, Faderal
000013

Rossnia 000021
Germany, Federal
000013

Chinas 000008
Gersany, Fedaral
000013

Cansda 000008
Geraany, Ffederal
000012

Carads 000005
Chinas 000008
Finland 000011
Sweden 000022
Germeny, Federsl
000012

Cansda 000005
Egypt 0©00005
Jepan Q00018
Sweden 000023
Finland 000011
Gerwsay, Fedaral
000013

Chins 000008
Pinland 000011
Indie 000018

Japan 000018
Rosanis 000021
Sweden 000023

Gerssny, Fedeoral
000012
srszll 000003
Cenada 0600085
Gerasny, Feders]
000012, 000013
India 000V1S
Japan 000018
Finlend 000011

Republic

Revudlic

Repudl ic

Republic

Republic

Reapubl ic

Repubdlic

Rapublic

Repubdlic

Rapudlic

Repull fic

Republic

Repudllic

Republic

Repubdl ic

of

of

of

of

of

of

of

of

of

of

Sulfiae ores
Sulphetioa roasting
Sulphur

Supar duty asteriasls

Superconductivity
Superplastic slioys
Swrface aitriding
SURFACE PROPERTIES

Surface saegrsjation

Jurface tension msasurssent
Surfactants

versuny, reeeie: Repullli 3
230013

indonesls 000016

Iadonesias 000016

Canada 000003

Germany , Fadaral Repudlic 3f
393013
Canada
China 000007

Equpt 000009

India 000015

Poland 0004019

Rosania (00021

Japarn 000018

Canada 000003

Canada 080003

Canada 000008

Gerssny, Federsl Repudlic of
9013

Canada 000008

Gersaay, Federsl Republic of
000013

Canada 000006

Iadia 000014

P
<

Teilings: SEE Mine tellings
Taatalua Japaa 000018
Teaperadi ity Canada 000008
Teaperaturs control Brazil 000003
Canada 000008
Teaspered steesl Sweden 000023
Tensile testing Fianland 000013
Swedea 000023
Testing Algeria 000001
Brazil 000003
Canada 000005, 000006
Chlaa 000007, 006808
Egypt 008009, 000010
Finland 000011
Gersany, Federal Republic of
000013, 000013
India 800018
Japen 000018
Poiland 000019
Rosania - 000021 ,
Spala 000022 |
Sveden 000023 !
Turkey 00002¢
Testing: SEE ALSO Creep rupture test
Testing: SEE ALSG Creep test
Testing: SEE ALSO Fatiyue tests !
Testing: SEE ALSC Flaw detection
Testing: SEE AL3O Gasas ray msasuresent
Testing: SEE ALSOC Noa-destructive testing
Testing: SEZ ALSO Straim rate sessursseant
Testing: 3EE ALSO Syrfaca tension sessurement
Testing: SEE ALSO Tensile testing
Testing: SEE ALSO Ultrasonic techriques
Testing: SEZ ALSC wall thickasss ssasuresant
Testing: SEZ ALSO Jide plate testing
Testing: SEE ALSO X-ray sessurssent
Theoretical sodeling Bras. 000003
Indla 300014
Turkey 000074
Thersal fatigue Sweden 0300023
Thersal utilities Chine 000007
Egyot 000010
Poland 300019
Romania 000021
Spain 000022
THERMODYNANICS Canads 000008, 000006

Germany, Federal Republic 2¢
000012




Thersocelssents J n 000018 veld-wire [ndia 303015
Thersonechanical trestaent Argentima 000002 dide yplate testinyg Geraany , Faderal Repudilc of
Germanv. Fedearal Reoudlic of 09001c
ococi2, 000013 dire Rosania 000021
Tharsceschanics Swaden 000023 Swaden 000023
Tin Germany, Federal hepuolic of eire drawing Poland 000013
000013 Swaden 000023
Tin plate Algeris 000001 Wize drawing: SEE ALSQO Drawing Jefects
Titanius Romanlia 000021
Ta0L STEEL Braxzil 300003 dire drawing: SEE ALSO Stesl wire
Sweden 000023
Tools Pcland 000019 X-ray ssasurasent Germany , Federal depudlic >f
Toughness Brexil 000003 000013
Egypt 000009 Swaden 000023
Japan 000C18 Turkey 000024
Swedan 000023 X-ray aethods Finlead 044011
Toeghness: SEE ALSO Repture toughness Yield stress Gersaay, federal Republic of
000013
Training Canada 000006 Zine Algertia 000001
Fiala 000011 Egypt 000009
Poland 000019 Zirconium Canada ©00003
Rosanis 000021 Rosania 000021
Tramp elesents: SEE Inclusions
TRANSFORWATION KINETICS Canada 000008
Transport Egypt 000010
Germany, Fedaral Republic of
000012
Romania 000021
Teend Egypt 000009, 000010
Garmany, Federal Regublic of
000012

Poland 000019
Romanfa 00002%
Turkey 000025

Tubes Brazil 000003

Tundish setsllurgy Canada 000006

Turbine 000008

Twin Hesrth techmology 600015

- Ultrasonic techniques 000003
000018

Tarkey 000024

Canads 000005

Sweden 000023

Vacuys degassian Argéntina. 000002
Bulgaris 000004
Ceniads 000008, 0000066
China 800007
Egypt 300010
Germany, Federal Republic of
000012
India 000018
Poland 000019
Romania 000021

Void nuclestien: SEE Cavity muclestion

dall thicknese messureament Drezil 000003

Waste heat utflizstion Gersany, Federal Republic of
000012

veste trestaent Algeria 000003

Cenada 000006

Egypt 000010

Germsny, Federal Repudblic of
000012

Poland 000019

Romania (00021

daste water Japen 000018

Vater Egypt 000010

Wear Brazil 000003
Indis 000018

veldabiilty Canads 000005

Welded jointe Srazi]l 000003
Germsny, Federsl Repudblic of
000033

Japan 000018
Sweden 000023
Welding Brezil 000002
Canads 000008
Gersany, Federal Repudlic of
000012
Japen 000018
Poland 000020
Swedan 000023
dalding robots Japan 000018
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coMTRN YATTONAL 3T INVESTIGAZIOMES METALJRTICAS

000022
CENTRAL MCTALLURGTZAL PESTARCH ANT DEVELAPNENT
INSTIT™F ceo008
TESTITOTS APGEMTIND BE SIDERIRGIA 900002
cevropr ISTITUTE FR “ETALLURGICAL RESEARCH
000021
IASTITUTC CE PRSQUISAS TECNNALIGICAS 000003
PADEY TSTYTX ARAMA SUSTITUESUE 09002%
RATIONAL TYSTITUTF FOF METALLURGY 00001¢

WATINNAL RFSTARCH INSTYITUTE FOP WETALS 000018

EL~TABSI® INSTYTUTE FOP METALLURGICAL STUDIES
000010

WAPWARA SCIENTIFIC AN9 INDUSTRIAL RESEARTH
ITSTITITE
SCIENTITIC AYD TECWNICAL RESEARCH COUNTIL OF
TURKEY oco024

TECMNICAL RESEARCH CEYTRE OF FINLAND 000011

.25

S ——




TIOTY CF [4STITINTONS

ATANENTA SINTCA

SHINGUAT I STITUTE "F WETAL!URGY 000008
ANS¥AY YRAM gen STEEL CWRLEX

TRIN AYD STFCL ASKEARCY TNSTITTF ooc” 07
TIVTTAL TESTITUTT FIE wCTALLTRGICAL RESEARCH e00c 21

TETTIAL SETALLUSGIZAL PESEARTH A'TD DEVELOPMENT INSTITITE
HATINMAL OESCAGCH JEWTED 000009

SENTEN MACID™AL DE TIVESTYGACIMMES “CTALURGICAS
CMSTIT STPERIIR DE IWWESTIGACIOTES CIENTIFICAS 000022

SONST ) SUPEPINR D TWVESTIGACINWES CIENTIFICAS
. CENTPA welIwal Bf IrPESTIGACTOYES METALUPGICAS 000022

NEPAFTMINT NF “ATERIALS RESEARCR
YATSARA SCIENTIFIC AWT ITDUSTRIAL RESEARCH IMSTITUTE
SCIEITIFIC AND TECR"TICAL RESEARZF CO'MTIL AF YURKEY 000024

DECGAT TMENT QF PETALL'EGY

T'MITAY IVNSTITOTE 9F SCIERCE 300014
DEPAF TUFT °F WETALLOMGY AND "ATERIALS SCYENCE

MCYASTER UNIVERSTYY 80000

UUNIVERSITY a* TORORTY 000096
MRETTIWN RECHERCHFE. APPLIQUEY

SOZIETE FATIOWALE OE SIDERVRCIFE 000001
EL-TANBIN IFSTITOTE FOR SEYALLURGICAL STUDIES coto10

TYIIAN INSTITUTE O SCITY(E
DEPARTMENT OF METALLY®GY 000014

INSTITI® FUTE EISENHUETTCNKUMDE
Institute for Iromwcrks
RHEINISCH-VESTFASLISCNE TECWTISCNE MOCHSCHULE AACHEN

00012

Institute fcor Iromworks

INSTITUT FUTP FISENROEYTENK™™DE

PHTINISTH=-WESTFATLISCRE TECWIISCRE WOCHSCHULE AACHEY

000012

Instttute for Metallurgy

ISTITNTN DY WMETALLURGIA

UNIVERSTITA DI ROWMS odeo1?
Institute of Ferross Wesallergy

INSTYTUT METALURGIT ZELAZA 000019
Institute of technologicel resexrch

INSTITHTC DE PESCTISAS TECWOLNGICAS 008003
INSTITITET F EP METALLFNOSXMING

Swedish "nstitutze for Wetals Resesrch oo
TYSTITUTN ARGENTI™N DF SIDERWRSIA 000002
INSTITITO DE PESQUISAS TECWOLAGCICAS

Institute of technological ressarch 0000603
INSTYT!UT PETALURGII ZELAZA

Institute of Ferross Natalluwrgy [ 117 2%
INSTYTUT OILEWICTWE 000020
IRIN AVD STEEL RESEARCH INSTITUTE 000004

ANSHAR TRW AND STETL COWPLEX 0000C?
TETITUTD DI METALLUPGIRA

Tnstitute for “etallergy

UNTUEPSITA 91 RWMA 000017
MADEN TETKIK ARAWA TASTTYRESPE

¥iners! Pesezrch sad Explorsction Institute 000028
MAOVADPY SCTTHTICIC AND AL ISTPIAL RESEARCH INSTITHTE

DEPARTMENT NF NATEZRIALS RESEARCH 000024

MAX-PLANCK~INSTITUT FUER EISENFIPSCHNUNG
Npv=BlasnsbaTnetitute for Iron Resesrch 9900013

Yaz-Planch-Institute for Iron Research

MAX~PLANCK=-INSTITUT FUER EISENFORSCHUNG 400013
MCNASTER UNIVERSITY

DEPARTIENT NF NETALLURGY AMD MATERIALS SCIENCE 000035
SETALLURGY LABORATORY

TECHMNICAL RESEARCH CINTRE OF FINLAND egoott
Yinerel Resesrch amd Txplorstion Imnstitute

WADEN TETKIK ARAMA ENSTITUESUE 000028
NATIONAL INSTITUTE FOR METALLURGY aooels

NATIONAL RESEARCHN CENTER
CENTRAL METALLURGICAL RESEARCH A#D CEVELOPHMENT INSTITUTE

300009

NATIONAL RESEARCY INSTITUTE FOR NETALS 920018
RESEARCH AND DEVELOPNENT CENTER /DR IROM AND STEEL

STEEL AUTHORITY JF INDIA 00001S
RHEINTSCH-VESTFAELICCHE TECHNISCHE HICHSCHULE AACHEMN

INSTITUT FUER EISSNHUEY TENKUNDE

Institute for Iromworks 000012
SCIENTIFIC AMD TECHYICAL RESEARCH CQUNCIL OF TURKEY

DEPARTMENT OF MATERIALS RESEARCH G00024
SHANGHAI INSTITUTE OF METALLURGY

ACADEMIA SINICA [LIT 11}
3ICIETE WATIONALE DE SIDERURGIE

DIRECTION RECHERCHE APPLIQUEE 0900301

STEEL AUTHORITY OF I¥DIA
RESEARCH AND DEVELOPMEMT CENTER FOR IRON AND STEEL 000015

Swedish Institute for “etals Ressarch
INSTITUYEY FOER NETALLPORSKNING 000023

TECHNICAL AESEARCH CENTRE IF FINLAND
NETALLURGY LASORATORY Jo00011

UNIVERSITA DI ROMA
ISTITUTO DI METALLUBGIA
Institute for Wotallurgy 000017

UNIVERSITY OF TIRONTO
DEPARTHMENT OF METALLURGY AND MATERIALS 3CIENCE 300006




UNITED NATIONS @ NATIONS UNIES

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
QUESTIONNAIRE
Co-operative Arrangements

Among Research Institutes
( Iron and Steel Sector )

Comtry
Name of institute
Institute address
Telephone Cable address

Telex
Name of director/head of institute

Total nusber of professional staff in
1981/1982

Name of the person in charge to be contacted
on industrial research activity

Approximate budget in 1981
(give approximate equivalent in US Dollars)

Joint Research Proposed:

In vhat aress of competence is your institute interested in joint
research programmes vith research organizations of other developing

and developed countries? (Check belov and specify title)
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TECHNOLOGIES SERVICES
/PROCESSES/ JOTILITIES/
7.1.1 4
ore and fuel T7.2.1 [j
beneficietion transpoert apd

1.1.2 [ ]

Sintering

1.1.3 [

Pelletizing

72 L]

Coke Making

T.1.5
Direct Reduction

7.1.6 []

iron Msking

7.1.8
Continuwous Casting

TL¢
=, Caszing

T.1. 9 L—J

Vacu_a Degassing

T.1.12 D

Bteel Rolling

7.10”
Combustion and

~ energy conservation

material hand-
ling utilities

T-2.2
thermal uti-
lities

1.2.3 [

electrical
utilities

7.2.4
instrumenta~
tion and pro-
cess control

1.2.5 []
design and
comstruction

1.2.6 [ ]

quality comtrol

and material
testing

1.2.7 [
wste procee~
sing and re-
ayciing

1.2.8 [

ewviromental
ocentrol

ENG INEERING
/TESTING
PROCEDURES/

1.3.9 [

structural

7.3.2 [

mechanical

7.3.3 [

electrical

7.3.4 [

chemical

7.3.5 [

sorrosion

1.3.6 [

super duty
materials

“‘_‘-‘28‘4_ .

ECONONICS
[MRIAGBENT/

7.4.0 [

costing

1.4.2 [J

marketing

7.4.3 [

fimancing

7.4.4 [
manning and
organisation

1.4.5 ]

recruitment
and staff
training

1.4.6 [

rationmalisation

and inventory

141 3

procuresent
of rasw
materials

7.4.8 [

procuresent
of equipment’

1.4.9 (]

world trends

and feasibility

studies




Please specify each project title vith summary objectives and
pames of the institute wvith vhom you would like to co-operate, if

m.




8. Joint Research Experience:

If your institute is already carrying out joint research
programmes/exchanges of trainees/information exchange/knov-how
agreements wvith a colleague institute abroad, please 1list project
title, nrame of institute and outline present stage of joint work.

9. Ve enclose herewith our brochures/annual report | |
Co-operative R+D Project Documents/ ____I
Reports (pest, ongoing, proposed one)

10. Please send to:

Mr. H.W. Pack
UNIDO (D1981)
P.0. Box k0O
A-1k00 Vienna
Austria.
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