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P H E P A C B

In recognition of the importance of industrial research and 
development ac tiv itie s , UNIDO has carried out a number o f programmes 
and projects fo r the stimulation, promotion, and co-ordination of 
research activ ities  in developing countries, and recently published 
a "Directory of Industrial and Technological Research Institutes" 
(UNIDO/lS.275) and a "Directory o f Industrial and Technological Re­
search Institutes in A frica" (UNIDO/lS.299)*

The Third General Conference of UNIDO recommended that UNIDO 
should promote a regular exchange of information between research 
and development institutes and laboratories o f 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 listin gs  are 
in no sense comprehensive, and that many important institutes have 
been omitted. When the next edition is  being prepared, a l l  iron and 
steel institutes listed  w il l  be asked to update their entries and it  
is  hoped that the coverage can be extended sign ificantly .

Nevertheless, this directory is  intended to comply with the 
recommendations of the above meetings, i .e .  it  provides a tool fo r  
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 w il l  make it  easier 
to develop co-operation among iron and steel institutes working on 
sim ilar 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 fo r changes 
or for inclusion of additional research centres in a future revised 
edition should be made hy f i l l i n g  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 Vienna 
Austria
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ACABEN!* SVTCA

9** China 4l N  Pe*d
Shanghai, Chinn
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■‘IKTCTDR: Dr. Tee T n u i
•RIESSI ORAL STAFr : -0 iTron end -too l s ec to r) 
h'VDCfT 19*1: HOC,*00 (tren nnd *\s.el sec to r)

ARCA*: I*1 INTEREST
Iron tftd i t « «1  indestry, M t l l ln r fy  
CiiRSE'r PROJECTS, 1951-02:
"EC»*.WCAL erd MA*TPTAL TESTIMT:
Meehan's* c f  thn /scavenging nroen*»/ In non-/str*ln ngnlna/ 

sten?*, /Internal fr ic t io n  techniques/ nn t nethod to stedy 
behaviour Cf nOMOtnlllr /Incisele»*/# #*g, carbon nnd 
nitrogen

/Agnina of tran sition  eleuents/ In iron nnd sten!
T« f lu * »c #  of /rnrn north*/ on thn /uechmicel proportion/ o f 

Iron nnd otoo lo : «neh*nino o f /froIn growth/ p roM b ita ttor 
by rnrn north eleuents In iron nnd s te e l,  iuproveeent o f 
uechtnlcal pronnrtlnn by /grntn refin ing/

C^RPSTO»!:
/Alunintun coatings/ on /nlld steels/ by e le c tro ly s is  In 

fused nnlto fo r protection against /high tnoporntam 
ox tin t Ion/, nlloyo coctlngn, /nlnctrochnnlntry/ 

r.orrcnion performance of /enrbon ntnnl/n In thn Ynngtnn 
9Ivor, roln  o f  /chloridn iono/

Corrosion in chnnlcnl preenno plnnt, ntnnln rnnintnnt to 
/Mah tnnpnrntnm oxidation/, nnlfidntton , carbonizadion 
and high tonporntoro /hydrogen corrosion/

Environmental nonnit ic a  ernefcn, nffnetn o f various
onvlronnnntnl nnronntora on /atrono co rro s ion cracking/ o f 
/rolo forcing born/ In einerntn and In nodln* chloridn 
(s a l t )  sol ation tntnrntnd with /calcino hydroxide/, 
oochanion o f  thn cracking C/crack onalysia/)

/rrn c t«m  onchnnicn/ nnd alon /strain roto/ techniques for 
ova lestton  o f  /high strength ctonie/ s e n s it iv ity  towards 
stress corronloo cracking, Environmental sen s itive  cracking 
o f  ntnnln In eelehwr hydrides enntnlnlng ondln 

A p p lica b ility  o f  / s to in i*** atnnl/o /aoorphon* ntnnln/ fo r 
eerronlon rnnintnnt no toria l*

AREAS f V  JOINT PROJECTS:
SERVICES, UTILITIES
W sM ty control nnd nntnria l* tontlng 
ENSIRE^RIMG, TESTING FR?Cn>ORE5 
unehtn leal tenting 
Corrosion

LIMA 003307

***3 *0

CENTRAL METALLURGICAL RESEARCH ARP DEVELOPMENT INSTITUTE - 
CMPDI

NATIONAL RESEARCH CCUTER

Dekkt
Cairo, Egypt

TELEX: xnroc PH *4022

DIRECTOR: P ro f, Dr, A.A. Abdel Ax!a 
PROFESSIONAL STAFF:5t 
BUDGE* 1941: $900,000

AREAS QF INTEREST
Iron nnd atool Industry, nntallnrgy
CURRENT PROJECTS, 1901-82:
Ltrgn seals app lication  o f non / on  vashlng/ techniques and 

sintnring te s ts  o f Baharla Iron o re , anbotantlal p ilo t  
plant te s ta , preparation o f  la-ge oro nonploa, msjcr 
eod lfica tlon s  to p ilo t  plant layoet and flowsheet, 
scraanlng and washing tnatn, / o n  drying/ tnntn, s intering 
tea t* conparlng ran and washed ores 

Inproving prodoctlon o f  / froa cattin g  ntnni/, /apring stee l/ , 
/carbon stoal/a fo r  nets ond b o lta : /baiting tachnlgvna/, 
/natal fornlng/, oachanlcnl and o e te l le r g le e l  testing o f 
prodecta, Sndnstrlal applications 

Inpreving /nechanleal propnrtlan/ and /hifk  temperature 
corrcsion/ resistnnen o f  H.H, /high tnnpnraters stable/ 
a tn e l: long tom  /cronp tnnt/a on prudeets 

laproving /atrongth/ and /toughness/ o f c ouesrc ls i /high 
ntrength staela/ low a llo y s : vnrtable r o l l in g  nchedslen 
achieving / fin s  grain strectere/  In thn ontal (/grain 
re fin in g/ ). Corrosion teats  on the roaoltan t stools 

Rnlntlonshlp between "nn cant" structures o f /nlld stools/ 
and subsequent / ro llin g  techniques/: preparing steal 
sanples having a wide va r ie ty  o f  "as cast" structures; 
subjecting these *anplas te  standard r o ll in g  techniques; 
rncponndlng favourable *ao cast* atructurna far non In thn 
contlnnons canting process

Evaluation o f  host treatueut process fo r  apring steal
senufaeturo, opt loon heat tree toest eyeins fo r  ontal quality 

laproving prodoctlon techniques and product qu a lity  o f hot 
dipped galvanisation s tee l /steel sheet/: operations! 
atedies on the gelvaatetng p lant, lapreveaent a f Industrial 
process control leading te  better greJe o f  product, loworod 
production lnssns end /asterisks saving/ In alnc 

Introduction o f /oxygon lancing/ in  e le c tr ic  /arc fernaca/a: 
tastin g  in e le c tr ic  foresees and analysis o f  the a ffec t o f 
thin technique on nets! q e e l lty  end otenoalc aspects o f the 
steelwork furnecee

Evaluation o f  Egyptian /bentonlto/for Industria l use in 
foundry: acid and a lk a li ac tiva tion  o f  bentonite and 
tasting o f netlvstod products 

AREAS FOR JOINT PROJECTS: TECWOLOGIES, PROCESSES 
Iron oro and fuel /beneficia lIon/
Sintnring
/ os lls tlx ln g/
Direct reduction 
Iron unking 
Steal unking 
/Continuous canting/
Steel casting 
Steel r o l l in g  
SERVICES, UTILITIES
/Inntruuentatten/ end process control
Quality control and u e te r la le  tasting
ENGINEERING, TESTING PROCEDURES
Structural tenting
Mechanical tenting
Chnelcn1 canting
Corrosion
/Super duty natsrla ls/
£C0W"IC ASPECTS, MANAGEMENT 
Jovld trends
F e a s ib ility  etedy preparation

003009
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AREAS 1T  INTEREST
tran u t  «too l tadaatry, M t a l l u n
CURRENT PROJECTS. 19SI-SZ:
lucros** o f p ro d o t t i l i ! »  by o r*  M s a d c l n i s s ,  s in te rin g , 

trsatsoot o f / local rso a o to rla is/  to b *  aaad s*eb as Iron  
o r * * ,  «and, fo r  castlny , o tc . Cote asking. Noolyn u d  
rctfatlfr of o s ta i lc ry tc s l s a lt s ,  a te .

Foliation sad onstrsaaostsl caatra l teanaaiasy, a t l l i s s t la n  
of oaaray rooosToo*. ostar a N  ro o ld as * . s a s 'raneante 1

/Isstraaantstlea/ and process caatra l 
Ferrosa and noa-forroaa oc ta lls rgy  
/Fosadry tscknology/: o s ta la  abanta*» 
Hast trsataeat 
Mining sayIasari ay 
AREAS FOR JOINT PROJECTS: TC 
Iron or* aad fa s i  /ben e fic ia ti**/  
Statar lay 
/Po I lo t i  tiny/
Cok* asking 
Direct redaction

ttaa

Iron oaklay 
Stool aaklny 
/Coactases* coating/
Stool caatlay  
/Vtossa dayaastay/
Steal ra l liny
Coabostioa and «  a f f i  decisa
SERVICES, UTILITIES
Transport and e s ta r ía is  handling
/Thoraal a t t u t i * * /
/E lactrlca l a t l l l t l * * /
/Inetraasntatlon/ aad procose caatra l
Doalya and conatrsotloa
Osallty control and s o ta r ía is  tooting
/Masts trottasse/  aad racy*1lay
Enclraaaaatal control
EMINEERINU, TESTINO PttCCMNES
NochaMcal tooting
E lactrlca l tsatlay
C h **tn l tatting
Corrasion
ECONOMIC ASPECTS, NANAOCMNT 
Coati a*
tanaIay and o rgan isâ t!**
Ran n otaria l* procaroaont 
Egotpaont procerenact 
dorld traodo
F o to lb lllty  stady p ro s tra t i* *

JOINT PROJECTS MITVt:
la t t i  tat fear El conk sot ton sa oca, T* Aneboa. PR Serian y 
U a lso rs lt *  Too has log I goo do Cong I eyas ,  F rao a
Stool and A lloy* Ia a t lto to , Nonean. NÑBN
Ecolo Nationals Sayorloor* d 'R rts  at da N atloro, Franc*
Polytocanlcal la a t lt s ta ,  S h o ffls ld . K

LINK 903770
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P Ic I ssm!
Oai Ptoieml ^public of

ocoon
LAR^AT^Y

TtCW'TTAi RESEARCH CtVTfE I T  FINLAND -  VTT

**et»l I la ! „ flanks)» A 
*r-C2 l*3  £opcc ! « ,  P ln lM d

»E1: « «  (91)456*409
TELEX: 122977 rrt ln  af

r'IRr~*7F: Pro f. Pekkt Jeuho 
^RTFTStTiP’Al S^Arf: 50 
n’»5tET 1981* *1,909,900

AR7.4* I *  P ’TERES*
Iron tnJ steel lndattry i M t i l l t r f y  
Crmn*r»r PROJECTS, 1981-S2:
/rrr»wpqy TFCttN'n.oGr/: sa lt in g  o f a c t i l i  (/welting

techniquesM , /oolton aete l treetwant/ n d  easting. Casting 
of soectul castings snd a llo y s . Neat t m t M a l  of castings. 
Moulding, cere nuking and sand rec laaetIan , /ahell wav Id 
SOthOd/. T « t t fRg of /foundry M t t r l t l l /

-nornsinM and carrotlon prevention: corrosion o f  netals and 
octal l ie  coatings, ta ttin g  o f tlio a t r f t m a t a  o f  
/protective fP a / e , /corrotlon fa ! lo r  an analysis/, 
/ootantloatatlc  technlgees/, ogsfpnsnt for weoawrlng 
thieknata and porosity of costings, /tonalIa  tooting/ 
naehlnaa fe r  alow /atrain  rata/ /atroan corroaloa/ tooting* 
/atraaa cerrealon cracking/ o f /aaotonlttc a ta la laaa  atoal/  

/fSTAU''6PiPVY/ and natal a analyalo: /atroctara ana ly  of a/
«sing  /X-ray nethods/, optical and /olwetroa nlcroecopoe/, 
/scanning nathoda/ for aorfoca tooting  

HETA.L VORKTN* and haat troatnant toy oolng nodal M to r fa lo :  
working tachnology and w orkability (fo rw ab tIfty ) o f  notala 
f/nata l fcra lng/ )* analyola o f fatlo roa  caoaod toy Incorrect 
working or Heat troatoont pr act leas (/ootal fom lag  
fa i lu re s / )

MINERAL ENGINEERING: /nagnetlc/, o lactroo tat lc  and grav ity  
/ainartl aaparatlon processes/

«REAS r 0P JOINT PROJECTS: TECHNOLOGIC*, PROCESSES 
Tron ora and faal banafIc latfen  
Iron asking, /capota farnaea/
S t it l  asking, /in jection tacknigaaa/
Stool coating 
* t s a l ro llin g  
REPVICTS, UTILITIES
Tharnal u t i l i t i e s ,  atoal haat troatoont, / flu id ised  Pads/
InstruaentatIon and procoss control
Quality centro? and a a ta r la la  tooting
ENGINEERING, TESTING PROCEDURES
Structursl ta stin g , /o lerostraetsrs ! propartloa/
Mechanical tasting  
Chaalcsl tooting 
Corrosion
ECOv-iyic ASPECTS, M4NACF"E«T 
•ecru ltaant and train ing

JOINT *RGJECTS WITH:
Taehnlcal UM varsity of Pennarh, Coponhegon 
SINTTF, Trondhela, Norway
toys) In st lta te  c f  Taehnology, Stocfcholn, twodon 
Swedish In tt lta to  o f Production Eagiaoarfng, IV f , Gothenburg, 

Swadan
"EF?R, Lalaa, Swadan 
University of Oppaala, Swadan
Svensks GJuterIfoerentngen, Joemkoeptag, Swadan 
Taehnolegica! In a t lta ta , Tsstrep., Dvowerk

LINK M 33M

100012
INSTITUT FUER EISENHUCTTENKUNDC 
Inotttata for Ironworks
RHEINISCH-WESTFAELISCHE TECWISCHE HOCHSCNULE AACHEN

In tsestrtase  l
9-9100 Aachan, FR Garwany

TEE: 0241/005702 CABLE: thsc d
TELEX: 832704

DIRECTOR: Prof* Dr. ¥. Dahl 
PROFESSIONAL STAFF: 100 
STOGCT 1901: «3,600,000

AREAS IF INTEREST
tron and stool tndaatry, aotpllnrgy  
CURRENT PROJECTS, 1901-02:
Coal- g a s ific a t io n , /blast farnaea/, atoa l /waiting

tacknigaaa/, /stressing conditions/, / fractara  nachanlcs/, 
/aids p lats tasting/

/Tharnadynaatca/ and k iaatlca  o f  ataaloaking, aata rta l
tookavloar andor p artlca ta r conditions o f  asago ( /aachanieai 
propartloa/)

IRONWORKS:
/Vasts haat a t ! 1Isatlon/
/C o a l-o t l-s lu rry  blowing tachnology/
/Slntor exhaust gaa deselfurtxatioa/
Iren oro bonofic lation : hooting, f i l t e r in g ,  aaparatlon of 

po llaten ts ( / o r *  washing/)
Redaction: transporting, /aggloworatlon/, thornodynanies 
METALLURGY:
/E lectro-stag ro fln iag  process/
Fandsasntal atad(as an a laga: /stag rhoolegy/
/Nltrogan d lffnalon/
Proaasstng tachnlgaaa: /a lkalino -earth  natal troatnant/ o f  

/pig Iron/ and stoat; /eproy ra ffn lng/
/Plaaaa proeaaaas/: /nltrogan s a la b i lity /  In / liqu id  steal/  

and Its  a llo y s  In a /pi as no fam ace/
/. /drogon eabrltttenant/ o f etsot
/ In to rfac la l tension/ between /noltan Iron a llo ys/  snd f lu id  

s lags , /gaa pockets/, physical and cbonlcal rotations at 
the lapact o f  /osygem strsowing/ on erndo Iron 

Welding, welding tonporatoro eye 1an 
Continuous casting: /structural stool/
/Tharaoosckanlcal troatnant/: /defam ation/: corrosion  

behaviour o f /aaaton itlc  stain less stea l/ *
/Rapture toaghnass/ o f /high strength stea ls/ , fractu re  

aschanlcs or stools a fte r  /esrhartsatlon/, /crick  
oxtonsI on/ fo r c la s s if ic a t io n  o f  high strength s tea ls  under 
stress conditions, /stress ratio/ and Its  laportence for  
atoal behaviours, frac ta ra  nachaalca duo to 
/•Icroatructu rsl propartloa/

/Strain hardening/
Changed aachanlcsl propartloa as a re su lt  o f /agoing/
AREAS FOR JOINT PROJECTS: YECfWOLOCIESv PROCESSES 
Iron oro and foa l /banafIc latloa/
Sintering
/Pa lla tis ing/
Coho aaktng 
Direct redaction  
tron asking 
Steal asking 
/Continuous casting/
Steal coating 
/Vacuus degassing/
Coabastlon snd energy saving 
SERVICES, JTILITIES 
Transport and n sta r is ls  handling 
/Indtruoantstfon/ and procoaa central 
Design snd construction  
Quality control snd a s te r le la  tasting  
/Wests troatnant/ and recycling  
Cnv«ronoentul control 
ENGINEERING, TESTING PROCEDURES 
Structural tasting
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Iqulnuant proeursaont 
r:»L*> rer»TS
rrVP’ M L IT *  STUDY P^“ »A?ATT'»*» 

j v v »  9S**vrr*$ VI**!:
"•l'tct r.educ: lo*i Qvitireb Lihc?tie*y 4 1ppert Yokan. >t»usaakit 

Jsnan
Chlrf Ironatklne» Research Ltbort1of>, Kawasaki Sitai. Chibe, 

Japan
Ch! yo di Cceperty* Tserael, Yokchrna. Japan
Саптрс dt Pesquisa 'Islalnas, Morte. ipetlnga-Ng. Brasi!
Treraaklng ^action. Yawate Works. Nippon Stasi. Kltakyaahu.

-’to an
LIUK 003309

nax- planck- iw stitut  риск EiSENFORsaiUNC
Mex-planck-InetI tuts fo r Iran I s i st r cl»

•tex-Pleneh-Strassa 1
0*4000 Oueeaelderf. Ft бегмяу

te l : r o a m  9 7* 2 -1
TELEX: 0906792

DIRECTOR: Prof* Or* Hsns-Jusrgen Cage11 
PROFESSIONAL STAFF: 60 
BUDGET 1991: «7.400,000

AREAS OF INTEREST
Iron and staa l Industry, aata ltaray  
CURRENT PROJECTS, 1991*92: 
l *  CHEMICAL METALLURGY:
N ata llu rg lca l p o s s tb fI lt fa a  fo r tM  renoval o f /Inclusions/  

freo / liqu id  staa l/s* Optimisation o f  slay  la  tha /electro— 
slay re fin in g  procss#/* 9 iy « « «  a c t iv ity  la  / fly  Iron 
sa lts/* Solid  e lec tro ly te  probas fo r  /eoatlaaoas oayyan 
aaasuraaant/ In aoltaa stool (/o loetro ly taa/ )* /Oxidation 
dayras/ o f Iron oxida in a s ta lla ry lc e i slays (/ iron  
oxidation/)

/Haas transfer/  batusan ал l a joctod yas atrasa and natal
sa lts  (/ «n jsetton  tachalquos/)* K inetics of foraatlon  o f  
/oxida .'eeo/s* /Sticky se a ls  provoation/ ta /soaking pit/a 

2* METAL FORKING:
Dpttafxetlon o f / ro llin g  eehedelee/ and /coollay conditions/

In /hot r o ll ln y "  o f HSLA s too ls . /ТЬотоооаеhanlea l  
trsatoant/ o f too a llo y  / stractara l steel/a* /Doforaatlon/ 
and coclln? conditions for generation o f  /dsai phasa 
stool/* / f ia ld  atrasa/ in tha tsoporstars ranya o f 
/ lu s t *  ita * fa rr ita *trsa s fo ro a t lo n /

Influence o f  deforaetSoa conditions on ro cry sta llls a t lo n  snd 
/grain growth/ o f /aastaa ltle  ste la lo sa  staa l/s.
4 a s * - 'fs »r - :  and ca lca la tion  o f /rol 1 lay aproad/* Tharnal 
iné^a control In /«old  ro ll la y /  o f s t r ip *  In flsanea o f  
yaoaotrlc tad kinaaatlc non-syanetry on tho cold ro llin g  
procase* Influanca o f  choaleal caapositton o f drawing soap 
on tha /aatal rhooloylcal proportlas/

/Direct «s ta r  cooling/ of /staal otro/* Tasting o f stasis by 
/fractura sachantes/ aathodo* In floaaco o f tho ysoaatry of 
tha spaclaon on tha atabla /crack extension/ during 
fractura sachantes taats* /Crack arrost/* Fracture 
sáchenles tost o f /welded join ts/* /Croop rapture test/

3* APPLIED MATERIAL SCIENCE:
Atonic configuration  In /iron aoltd  aolutloa/s* /Structure 

analysis/ at high tooporatoraa* Hatoroyaaous phasa 
transitions due to /aayaatla/ a ffe c ts  in  a lloys*
/P lastic ity/  o f Iron so lid  eolations* Thoreoaechaniet1 
trsstaant of o lo c tr fe  sheets* /Mechanical properties/ and 
strsetu rs o f /bsln lttc  stoa l/s with low carbon eontant* 

/Creep structural chanysa/ la  coated a lck e l-a llo y a  with high 
atronyth at high temperatures* Qaaatltatlva  
/aatalloyraphy/* Calcs 1st I one o f / lá tem e! atrasa/as, 
coaaidariny a lso  tranaforaatloa  praeaaaaa* K inetics and 
norphology o f /precip itation/, /esersawing/ and 
/aphoroidlaatlon/* Intoractloa bet ween precip itation  and 
deforeatton at high taaparataraa (/creep/, /astal fatigue/ ) 

Hot galvanisation  of / s ilico n  staa l/s*
4. PHYSICAL METALLURGY
Fin ite  slsasnt snstysla  o f /creep doforaatlon/ in crack

vic in ity * /Crack t ip  opening dleplacenent/ (COD) in e la s t ic -  
p lastic  aa to r la ls *  /Creep crack growth/ ocaeeresent* Theory 
of croop crack growth In o o ta ll le  waterla la  under /constant 
loading/ or /cyclic  loading/* Modal for «ha /cracking of 
oxido acales/ on creeping eats la* Sogaenco a ffec ts  during 
/ fetfgse  cracks/ in it ia t io n  in varioos stea ls  

Foraatlon oaohsnlsa o f extrcslon—ln tres lc jr ’p o lr*  during 
cyclic  loading* Calculation of cbsractcrist1c /dislocation  
d is t r ib u t io n ^  in /fatigue hardening/ pots oo ts ls .
/Hydrogen eabrltt leeen t/  at entreaty low hydrogen pressure. 
Calculation o f /hydrogen d istribution/ in the v ic in ity  of 
tho crack tip  under sncgulIibrlwa conditions
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3rsr*o-H  A"~ *'EV’“L'1P'«EKT CFNTrp n ”  r n w  AMD STEEL 
*TZZ'.. A,iTH?PT*rv OF I MDt A

Denchi 83* 0021 India

TEL: 200? 1 CAPLE: ISPAT RANCHI
tn  f j .

DIRECTOR: TVr. G. “ ukherjee
', ?3 FfSSTOMAt. STAFF: 2*1 ( t e c h n ic a l )
••rasr* 1981: $13,791,00"

ADEAD ■?* EPSST
Tron end stre*  Industry* e e t t l lu r g y  
MPRENT °Pri JECTS* 1551-82:
Experimental /5LAST FURNACE/, appropriate technology o f  Iron 

« •k in g  su ited  to  the c h a ra c te r is t i c s  o f  / lo c e l  rev 
m t e : l e ! s /  r e f e r ln g  p a r t i c u la r l y  to eoel q u a l i ty *  iron ore* 
/H u *«a/ .  etc*  Coal-gas I f  les t  ion end / e a t e r is ls  saving/* 
Coke oven ana Ly oroduct units in s tee l  p lants 

/C""19-ISI?C PLOWING/ 1 1 , converter  s tee l  tak ing operation* 
appropriate technology Incoroorat ing concurrent bloving 
f r o »  top end bottom in s tee l  Baking converter  t c  optimize 
o rod u c t iv l ty  and Increase converter  l in in g  l i f e  

/Agg !oeeret icn/ c f  ore  f in es *  technology fo r  /co ld bounded 
o e l l e t  s/

/ In je c t io n  techniques/: /coal in jec t ion/*  / l i e e  dust 
In jec t ion/  intc o l r s t  furnaee and / d e su l fu r ¡ ta t icn / ,
/desf 1 icon 1 zet 1 on/ o f  hot metal outs ide b la s t  frrnace 

'Twin Hearth technology/* /deoxidation/* secondary s t ee l  
«•K ing  and cast ing ,  extended are melting (/arc furnace/) 

Systces for  coo l ing  to  « in lB le e  r o l l  /vear/ (/coo l ing  
cond i t ions/ ! .  /co\*  r o l l i n g /  studies to  ieprove surface 
qua l i ty *  shape and to le ra n ce ;  introduction o f  r o l l  
lubricants in /hot r o l l i n g /  « i l l s  

low a l l o y  /high strength s tee ls/  (HSLA s t s a l s ) ,  /boren/- 
t re s ted  co ld—r o l l e d  deep drawing /stee l  sheet/* spec ia l  
grades c f  / f e r r i t l e  « ' s i n l e s s  s te e l/ s *  subst i tu t ion  o f  
/eolybdenue/ In “ o -b e r r ln g  s t e e l s ,  /ve ld-w lre/  fo r  s p i r a l l y  
valded pipes

Steel o l tn t  r e f r a c t o r y  q u a l i t i e s  snd p rac t ices*  /lance 
coa t ing  technology/ for  / lad le  in ject ion/

Energy savinq: laproving the performance o f burners* burning 
fu e l*  heat exchangers, e f f i c i e n t  u t i l i s a t i o n  o f  fue l  

/Instruaen+atlon/ and contro l sys tem
fra c tu r e  end / fa i lu re  ana lys is/  o f  /structural s tea l/ s  and 

/p ipe l ine  s t e e l/ e ,  /rupture toughness/ techniques* /high 
tenpersture d e fo rm t Io n /  c f  s t e e ls *  /abrasion res is tan t/  
e a t e r l s l s  fo* coeocnents o f  s tea l  plant equipment* /dual 
phase s tea l/  fo r  a j tow o t lve  appleat lons ,  /creep res is tan t  
s tee l/s*  e a t e r Ia l  character iza t  ion 

Costings and su itab le  techniques fo r  eorros ion  res is tance  o f  
structura l s t e e ls *  /eechanlcal propert ies/  at high 
tenpersture end in h o s t i l e  envlronaent; corros ion  
res is tance  o f  /gas p lpe l in e/s*  / s t ree t  corros ion  cracking/ 
analy t is

AREAS T 'R JH7MT PROJECTS: TECHNOLOGIES, PROCESSES 
l . :  -re and fue ’ /bana fic ia t  Ion/
Wintering 
/Pal 1e t 1 zing/
Coke atkln;,
D irect  reduct ion 
T~on making 
Stee l «eklnq 
/ContInuoMS castlnq/
Steel cast lnq 
/Vacuum degtaalng/
Steal r o l l i n g
Combustion and energy saving 
SERVICES, UTILITIES
/Instrumentation/ snd orocesa contro l  
Quality  contro l and « a t e r l a l a  tas t ing  
CM'tI»’ «*EFIKG, TESTIMC PROCEDURES 
Corroslon
/Suoar duty « a t e r la la /

JOINT PROJECTS WITH:
Bhabhe Atoetc Research Centre* BARC* Indie 
Central Ferrous M etallurgical Research Institute*

TSMTICHERHET, USSR 
British  Steel Corporation* UK
International Fleet Research Foundation, The Netherlands 
3 ritish  Carbonisation Research Association* 5CRA* UK

LINK 002191

Imdoeeala

0 0 0 0 1 8

NATIONAL INSTITUTE FOR METALLURGY -  NlH

Koapleka LIPI 
Jalan C ialtu  
Bandung* Indonesia

TEL: 022-810SS

DIFECTOR: Dr* I f *  DJoewito AtBovidjoJo 
PROFESSIONAL STAFF:190 
BUDGET 1981: 81*000,000

ARFAS OF INTEREST
Iron and steel industry* Betellu rgy  
CURRENT PROJECTS* 1981-02:
Ferrous a lloys (/ fe rro  aenganese/* /ferro  s ilicon/* a te * ):  

appropriate technology fo r processing / local rav eatertais/  
including fe a s ib i li t y  study

Sb u II scale /blast furnaee/ using ehareoel fo r production of 
/pig Iron/

Aopropriete technology for sea l! sca le  ceaent plant producing 
cement of aedluB quality  

Treataent o f Iron ar.d aickol bearing / le te r lte /
/Sene fIc istion ' and processing of copper su lfide  o f Kuroko- 

type deposit ores froe  Sulawesi 
Processing o f / su lfid e  ores/ by /sulphaticn roasting/ process

JOINT PROJECTS WITH:
National In stitu te  for Po llution  and Resoureaa* Japan 
Oepertaent o f Mineral Science end Technology* Kyoto 

Univerlty* Japan
Department o f Netellurty* Kyoto University* Japan 
Research Productivity Council* Nav Brunswick* Cartas

LINK 3 0 3 3 1 1



Italy
r.~..

' n s t i t u t a  Ter '•«■‘ a l lu rgv  
•’HtvrRSI-A PT PM* A

15* v is ^ d o s s ie rs  
T-0C184 Rcee* I t e !  y

'•’EL: 0 */**4-2*r

•»!rr*TMR: P ro f .  Giuseppe V ic i  I 
* »* 'rE S S ! ' " »u  «TAr r : 20

A*rAS ''F INTEREST
Tran and steal Industry, eeta llargy  
rj"»*E!fT •*''JFCTS, 1981-42:
Physical and eechenlca! a t t a lU f fy
Extract Iva petal)argy
Terroat and nenferroaa eeta llargy

LI NK 003212

NATIONAL RESEARCH INSTITUTE FOR METALS -  NR’ M

3-12 Ncksauguro-2 Nuguro-ku
Tokyo 153* Japan

TEL: 03(719)2271

DIRECTOR: Or* Toru Arakl 
PROFESSIONAL STAFF: 464 
BUDGET 1981: *20*003,000

AREAS OF INTEREST
Iron and steal industry, aata llargy  
CURRENT PROJECTS, 1981-82:
R a lla b l l lty  and evaluation o f /atreftfth/ o f staa ls  andar 

various anvlronaantal and /loading conditions/
Long tara /fatlgee  tests/ o f /structural steal/  andar

n ata ra l, corrosive and high taaparatara environaeats, with 
the agreed tasting Methods and spec leans* Daaaga ra le  and 
prediction eethod o f aatarla l l i f e  are established  on the 
baaia o f fatigue aechanlsa studies 

Refining of /pig iron/ containing /niobiae/ and s o p s  other 
eleeents: coeblned production process o f sa leab le  Betels* 
a«g« nloblua* tantelua* and a high qaa lity  stea l free  a 
couplux Chinese iron ora

Ateosphsrlc corrosion of petals and a llo y s : ss t laa tln g  the 
corrosion rata of bare petals and a llo y s  and iaproving 
surface coating processes 

MATERIALS DEVELOPMENT:
/Superconductivity/ end /cryogenic/ ee te r la ls
/Reactor aatartala/* /austenitic sta in less  stea l/* /aluetnfue 

a lloys/ , surface coatings
Iron-titan lue—exyqen a lloys for hydrogon storage: /eats! 

hydride/
/High taaparatara stable/ /gas turbine «tea ls/
Sea-water resistant /high strength stee ls/  with high 

/toughness/ fo r /off-shore structures/, / fracture  
aechanies/ end /aachantcal properties/ of those staa ls  

/Theraoeleeentf/ with high parforaanca and extended lifetim e, 
for direct conversion o f heat energy into e le c tr ic ity  

PROCESS ENGINEERING;
Preventing pollution  by water-soluble ecuIds; /aatal 

recovery/ froa  /waste water/ by aatal saspanalon 
e lec tro ly s is

/M aterials sewing/ by recycling of aetooobila aatal scrap, 
energy saving by d irect redaction process: d irset reduction 
furnace; usage of new eets l resoerces 

Welding procedure: /welding robots/, shape end diaenslon of 
/welded Joints/

MATERIALS RELIABILITY:
Mechanical strength o f  structural e e t s r ls ls ,  /cresp rupture 

test/* /ersep test/ , /crssp eets l fatigue/ te st, /high 
teepersture fatigue/ teat, /rotating bending fatigue/ test 

/Ultrasonic techniques/ for steel cracks in advanced nuclear 
power resetors

/Stress corrosion cracking/ and /corrosion fatigue/ , /crack 
arrest/ in LVR e ete rla ls  

/Electron atcroscopss/ analysts
AREAS FOR JOINT PROJECTS: TECHNOLOGIES, PROCESSES 
Iron asking 
Steal making 
3EPVICES, UTILITIES
Quality control end e e t s r ls ls  testing  
ENGINEERING, TESTING PROCEDURES 
Corrosion

JOINT PROJECTS WITH:
Se ljlng  University o f Iron tnd Steal Technology, China 
National M etallurgical Laboratory* CSIR* India

0 0 0 0 1 8

LINK 003313



Poland

G0?ri9

7"STYT'** «CTRLVRCI! TELA2A 
In stitu te  o f  Ferrous Natellurgy

M. *ere !c  «la rk ! 10/12 
M -P C  Eltw lee, »oUn4

Tf! : 31-40-*l
TELET: 93*397

«•tC T IR : P ro f. Dr. 9.
®ROrESSt*WAL STATF: 751 
B'JDSET 19*1: 9^,000,00 0

AREAS 9T INTEREST
Iron and stea l Industry, Metallurgy 
CURRENT PROJECTS, 1981-S2:
V j i r . I l l t lc n  c f  H t l M l f f l u l  in i t i t i t c i ,  trouble «hootlftp* 

f « u l b U ! 1 y  studios and train ing In Angola, B raz il, 
K rfl«rllM | Nexlee, China and Para 

r orre-e11eye «redaction and consumption In Pakistan 
P o ss ib ility  stadias and local Iren eras application  In 

Ctaaroon
Prodactten e f toe Is and s lap la  agricu ltu ral aqulpnant In Laos 
/Wire drawing/
Rel 11 no
APEAS r *R J^TPT PROJECTS: TECHNOLOGIES, PROCESSES 
Iron era and faal /banaficistlon/
SIntaring  
Iren viking 
Steal asking 
/CentInuous casting/
/Vacant degassing/
Stas1 ro llin g
Coobnatlon and energy saving 
SERVICES, UTILITIES 
/Thevat 1 u t i li t ie s /
/Inti ruaanttticn/ and process control
Dasljn and construction
Duality control and a a t s r ls ls  tasting
/Vftits truataunt/ and rscycllng
Envlronaantsl control
ENGINEERING, TESTING PROCEDURES
Structural tasting
Nechenlcal tasting
Elect rlea l tasting
Ghee’ cal testing
Corrosion
/Sapor duty a e te rle ls/
EC1NQNIC ASPECTS, NA*AGE*ENT 
Marketing
Rscrultaant and train ing  
Rationalization  and invantcry 
World trends
F ea s ib ility  study praparatlon

LINK 003315

000020

INSTYTUT ODLEVNICTNA

VI. Zakoptaneka 73 
30-418 Krakow, Poland

TEL: MS-40 CABLE: I OD
TELEX: Krakow 0322421

DIRECTOR: J. Tybalezuk

AREAS OF INTEREST
Iron and steal industry, oeta llu rgy  
/Foundry technology/
Nonferrous netals Industry, casting o f eota la , welding 
Chenicat processing of coal and wood, charcoal, cjko 
Refractory eaterta la  Industry
Linings for oa ltlng  and hast treatment fam acaa  
P la s t ic ity

LINK 003314
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TNTR AL li'S^ITlTE FDR NCTAU/JPGICAL RESEARCH -  ICE* 

S t r t i *  3?
rr/ 'r-Nueherest 700«, Rosante

TEL: 49*033
TELE*: 0 1 i3 « - r -

Trsnsport Uld B « t « r l * l «  h ltd llR f
/Tmwìmm• •* »*■ *•• •/
/E lectrical « t t l l t l t i /
/In itrtM Rtitittfi/ and procasa control
design and construction
Quality control and n a ta r lrta  tasting
/Waste treeteent/ and recycling
Environmental control
ENGINEERING* TESTING PROCEDURES
Strocteral tasting
Nachantcel tasting
E laetrlca l tasting
Chaatcal tooting
Corrosion
/Sapor doty e s to r ta la /
ECONOMIC ASPECTS* MANAGEMENT
Costing
l ir ta t ln g
financing
Nanning and organisation  
Racrolteant and train ing  
Rationalisation  and Inventory 
Rav esto rta la  procaraeont 
Cgalpeent procaroeent 
World trends
fe a s ib i li t y  atady preparation

MREC™*: Dr. Eng. T. Vagan 
•ROr*SSIT»AL STATE: **05 

1 9 S I :  a ? ,9 3 0 ,0 0 ?

ANSA* '**“ IN TER ES*

Iron an j  stea l Indvstry, natal lurgy 
-rrrarg* PROJECTS, 19SI-S2:
/Ladle In jection/ techniques
•enufectero technology fo r  /alaainleo alloys/ fe r  a irc ra ft  

lndestry and /reactor e sta ría is/
Influence o f contain factors (eheeical ana lysis , Incladlng  

res Ideal etenants content, atrectora and n lcrcatrectara , 
/internal otraaa/aa, a te . ) on corrosion resistance of 
/aeston ltlc  ataln loaa steal/a o f ehreee-r.tckel 18-1 and 
chreue-eenganese-nlckal-nltrogen typos 

Not »«1  cold processing, beat tresteent, ndjsstnsnt and 
control o f t ltan lsn  a lloys asad In a irc ra ft  end ehealctl 
Indrstr lea

Methods to dotorelna eonottlvlty to /hydrogen oobrlttloeont/  
and /stress corrosion cracking/* Characterisation of the 
g aa lity  c f  hydrogen eodlt resistant /steel plsto/s  

Change e f  the coal p loa tle  phase character! at les  I». the 
coking process

Obtaining and characterisation  of the ver lost synthetic fores  
of carbon, o f /eyrecarben/, /pyregrephlte/ and vltroova  
carbon typea

Adjastaent and control o f fee l tabes {thread tabes ) e f 
slrcen lan  a lloys fe r  neclear reactors 

Extruding and fin ish ing technology fo r e s s p li i  chapos eede o f  
steal and forroes a lle y s

Manufacture e f  reend and flattened wires free  s i lico n  and 
resistant s ta s is  and a llo y s  (/stool w ire/ ) 

loproving / fa tlgv s  strength/ of e l l  / d r il l  pipos/; inprovlng 
qu a lity  c f the AISI 4330 /stain less stool/

Stain less end special stool asking procederes 
Stee ls  with high stress corrosion cracking resistance, 

r o ll in g  o f f la t  prodsets nada o f  sta in less  and heat 
re s is t in g  stea ls

Interaction  betvson /e lastic ity/  /oatsi forcing/ and 
/ frse te rs  ecchtnics/ in the process o f /hot p las tic  
forcing/ o f rta in lesa  stools

Methods for couplets burning c f liqu id  and so lid  fo a ls  in the 
/blast furnace/* Deox14 iretIon and slsatntoe bearings steal 
a llo y in g  procedures* Inprovlng q sa lity  o f  carbor and 
converter a lloyed s ta s is  hy establish ing the process In the 
converter end the stee l trestoent outside the fornacs* 
Nansfaetura technology for special qu ality  e lllc o n  
transforear steal

Reduction c f coke eonssnption* /Hot ro llin g / , / ro llin g  
techniques/ for /silicon  stea l/ , etc*

Energy saving, / n sts rls ls  saving/, /seta! recovery/, 
e icro slloy sd  stas is  for dyneulcally stressed saldad 
structures

AREAS TOR JflTNT PROJECTS: TECHM"L0GIES, PROCESSES 
Iron ora and fuel /beneffetation/
M r.terlng  
/ »• !  1st txing/
Coks asking 
Direct redaction  
Iron ns king 
Steel asking 
/Continuous casting/
Steel esstinc  
/Vacuus degassing/
Stss l r o l 1ing
Coabusttor end energy saving 
SER’^ f f S ,  *1T^LITI?S

JOINT PROJECTS WITH;
CERIHET, Torino 
HISSHIN Steel Coepany, Japan 
NISSMO IVAI Corporation* Japan 
VOEST-Alpina, Aeatrla
Royal In atltste  for M etallurg ical Roaoarch 
M etallurgical Research In a t lt s te , TNIICERMET, USSR 
M etallurgical Resenreh In st itu te , GHIPROMEZ, USSR 
Inatiteto  fo r N a ta lls rg lc a l Research* VASCUT* Bedapeat,

Hungary
LINK 003316

i

13



S«*ivn

z?.z
и%Г!Г *А1 ?Г 1-'9Г?Т1вАС1Э#*С5 *ГТА11?*С1САЗ -  СГ«*И 

•■‘•ISE.1'1 зиутв:пп *>с тгут тттас т с ггт  c i r r i n c A s

AvvnIda Gregarie do! Anc 
S/r Ciudtd -Tn lverslta-i*
'••4p1d-^t 4 t tn

Т П : 2Г38900

?IerCTr*®: Jcs« Antonio 5©ned Sopona 
9^ГГ5^1С»А1 $TAr F: 90 
M tg e : 19A1: S“ , 100*000

A 4 K A S  *»** i r r m s T :

"e tc ’ lsrgy* iron and «too l industry 
**CCIF*C WJECTS 1930:
l i t  c f  Iron eros: ooTlnltlng of highly Intontivo /aagnotlc/ 

separation* H b K lt i t lO f i  c f  o i l  by cool In pslettsatton*  
structura l m t ly i l i  In B lnortlt tnd ccnglceerstes  

- onfarreae notti »  extraction
Selene* tnd technique of «o t t i *  tnd thotr corrosion  
Г'ТЧГ«rr PP'ìJECTS, 1981-32:
/Lidio In jection/ : /In jection  ione#/, ! l ( b t t tdootod to 

fenctton tt 1*20 degrees Costo*
Energy saving dorIno olntor processing, prolongated Ign ition , 

preheated e b ir f t ì  o ln tor In doublé bed, otc*
Coobootlon stedy in /Itnco m u Im / tono
Heet recovery free  «moto gates o f e le c tr ic  fom eco
/Coti In jection/ In /bltot fornico/
AHZA* r/l* JO V r r  ■FTJECtS:
TCC^OtTCrrS, УУЗСИЗГ*
Iron oro tnd fnol /beneficittlon/
Sintering  
Cobo nehlng 
Iron noblng 
Stool noblng
Conbootlon end energy eevtng
SEVICrS.mLTTtCS  
/Tborntl u t i li t ie s /
Qee!ity control tnd n tto rio lo  tooting
E W ^ E E r iW S , М ТС ЕЭ 'Л ЕЗ

Structural tooting
tochtn lct! totting
Chonlcel tooting
Corrosion

j m r r  pgnjCCTS 91 ТУ:
Insti tote Argentino do S ideru rg ia , Argentino
In stitu te  Resicene do InvestIgtclonot S iderurg ico*, notice

LINK 801096

9 0 0 0 2 3

u s t i t v t f t  rota het.\ll.f ,jii sicking
Swedish In stttete  for Gottis Seeearch

48* Drottnlng A r ls t ln e i Vteg
S—114 26 Stockhola, Sweden

TEL:  8 8 / 2 4 3 9 3 0

OIHECTOb: Prof* done Ltgnoborg 
PmrCSSrOdAL STAFF: 70 
BUDGET 1981: $3,800,000

ANEAS 3F INTEREST
Iron tnd stonl Industry, nottllwrgy  
CJftftEJVT PROJECTS, 1981-02:
Infloonco o f sin tering  etnosphere on ootorlo l properties of 

slntorod stool ports
Tonporttoro d lo tr lbo tlon  end /flow pattern/ o f the / liqu id  

stool/ In the nowtdo dering conttaeoes casting of stool 
Inflnonco of phosphorous on the properties o f le v -a lle y  otools  
C rlto r lo  for service-1 If#  tncronoo o f /High tonporttoro 

stebte/ stools wood for power ogvlpnont 
Infloonco o f /poroolty/ on tbo /necheatcal properties/ of 

sintered otool
/Here oortbo/ addition to /ottlnlooo ttool/o, their influence  

on corrosion, /netsI osldstlon/ snd creep properties 
Properties o f  /tool stosl/s
Annlysto, M SSsrsM Kt end sppilcotton o f flow potter.'.

Incltdlng /tbornonocbsnlco/ end rocry o ta lllo o t Ion 
ANALYTICAL CHCTIST8T:
/X-ray nooopronont/, /octnnlng nothods/ for detecting trees  

eleoenta, epeetrophonetry 
STRUCTURAL IfSTALLURGY:
/Creep/: /creep reptnro toot/ o f / fe r r it ic  sta in less stonl/o 

tnd /osstnnttlc sta in less  stee l/ s , /n lerostrnetsrtl 
proport lea/* creep bobtvlotr o f /welded Joints/, /there*l 
fotlgno/ o f  s tee l*  fo r /bet ro llin g /  end continents costing  
eqaipneat, /strain  rote oossnraeont/ to detorelns rssldnni 
U fa  o f  croop deforced en tsrlo ls  

Hot worbtng: /high toepomtnro defornetlen/, corre lation  o f 
flow bohtwlotr and eicrontrncttro emulation, /n lcrotlloyod  
stee l/ s , /copper a lloys/* sostonitic  sta in less stool, 
/•lee in iee  a llo ys/ , /btgb speed stoo l/ , / a u sten lte -fa rrtte -  
tronof«rentIon/, /groin re fin in g/ , extruding, /deal phase 
•too l/ , /grsln botndory segregation/

Cold /petal fcm ln g/ : deal phase stoo ls fo r the attoeebllo  
Indsstry, /doetllo  fractnrs/ with particu lar rtforonco to 
/wire dreeing/ (/drnwlng de fects/ ); Infloonco o f d iffe rent  
alloy ing  add itions, /tnnoollng/ tonporstnros and cooling  
rotes on the nochonIcal prepertloo  

Xn oitn expnrleentatlon by /electron etcreeeopee/* Analysis 
o f /cavity noclootlon/, /cavity growth/ end /cavity 
llnhage/ arovnd /Inclaalona/ end th e ir  ro le  In the ductile  
fa i lu r e  o f vtro (/ fa i lu r e  analysts/)

/Hotsllography/
NECHANtCAL HETALLURGY:
/Strength/, d u c tility *  fa tlg so  properties, /toughness/, 

/ fo re eh lllty  l f e l t s /  snd esch(nab111ty 
/Quenched otool/o and /toeporod stool/o : Influence o f 

residua ls on orooortleo , ootol scrap based steslnsblng  
p a rticu la rly  fo r  /stool strip/  /high strength stools/, 
to lsrob lo  H o lt  of phosphorous (n d iffe ren t stools (non- 
p o to llic  In c lu s ion )

Tool stee ls : vacuus host trssteent. Influence of /slow 
cooling/

High spaed o too ls : la flso n cs  of carbide character Istlco  on 
properties

Welding: a lcrootructural prepertloo o f voids and heat- 
affected  sense; su lfid e  /stroos corroslcn craching/; 
Interaction betvoon e le ro -ln e les ion s , s lcrostructurs and 
eechonlcol proportion In wold ao ts l: /high teeperaiure  
crschlng/ In wold notol o f austen itic  sta in less stas is, 
/tsnsllo  testing/

JUIOrrfCATION end CASTING:
/Steel so lid ific a t io n / : Industrial g rs ln  re fin ing  hy



00002*

t \ fin? cu! t t icn/» *■« 7 ■>. ’.v
* t s b * e  en**»- p -e v e iltn *»  • « ! *  cc n d i t  l i n :  /© ru lin g  

ccnd; tIcn*/
~ontl*iucu? eevv ine  o f  * * e e l r  © ond lt l «n *  ^ r e v e l l in g  In t*»e 

*©u!d*,  e*g «  ^uMTion end p rou er t ic *  c f  /ucuid ©ouder/ end 
f r i c t i o n * !  f o r e * *  hetueet s t r t r d  *nd uould 

■lee©" Ion ^ c rv t « r  *t>*id end l iq u id  a e t e l s :  elements 
/di f ' u t i o r /  f r e e  l iq u id  phese to s o l id  a e t t l :  not 
ge* vtn i t e r  ¡or. end the * l l i * c n  preM eu .  / so ld e r in g '  o f wire 

*c*vder * e t * M o r g y :  e f r« c * *  o f  / la p w - i t le */  ©cepeund*,
/ *a te -le l*  see ing ' by usin'* less purs ree nctsrlets ehen 
©reducing semifinished products

u ie rrs tru cta rt and 's te ln ls s s  stee l/ »
'C orrosfer f s t ig u e ':  / o retso rls* fU o / s , /p itting poTsntl*!/  

in connsctlon » l*h  epplisd loads, /crack extension/,
/fatigue erseks/

‘*css fv lty  cr dissolution  cf s-isln iets s ta s is :
/s! sctrochssistry/, /arelr eorrosler./, borides and 
substitution  o f nicks1 and ©hrouluu by other a lloys a losarta  

ASSAS M? J^IKT • * ‘>JECTS: TEfHd'lLOGIES, PROCESSES 
/Continue** casting/
E»!~T*FEBT," j t ▼fST!* " ®P^CET'!PE3
Structural testing
*echen!©*l testing
theulcs! testing
"errosion

jfitM* •••\JZr~S  WITH:
-*ET**‘®A*% lesuehtup, francs 
TMST5, Net*, France 
C -ftr^*SV f **cscou, USSR
Central Iron and Steal ®e»«*rch In stitu te , Poking, China 
■trgakadeula, F reiberg , G*ru*n DP

LI OK 0C3fl8

DEPARTMENT OF MATERIALS RESEARCH
MARMARA SCIENTIFIC AND INDUSTRIAL RESEARCH INSTITUTE 
SCIENTIFIC ANO TECHNICAL RESEARCH COUNCIL OF TURKEY -  TUBITAK

•A. El
Gobxs, Ko c m I I *  Turkey

TEL: 23*0 CABLE: TUBITAK-GFBZE
TELEX: Istanbal Z0737C

DIRECTOR: Pro f. Latfa llah  Ulek«n  

AREAS OF INTEREST
Iroa ant ataal Indaatry, nata llargy  
CURRENT PROJECTS, I9BI-B2:
Davalopaent o f tha Procasa and Q eallty  Control Syatoa o f  tna 

Tarklah Karahak Iron and Steal Work*
/Bleat fsrnaca/ a e ra t io n  op tla txatlon : axtkaaatlcal

/theoretical sods I lag/ of a k laat fernaca In ona o f tha 
Tarktak Integrated ataa l p lants (proksbly *E r a g l l " )  e lth  a 
coapxtar prograaaea on koat and a a ta r la l balanca o f tho 
farn sca , noxloan p rodactla lty , a ln laaa  coke ra ts , and iron 
ora pricing

/X-ray aoaaaraaont/, /scanning M thoda/, /aloctron  
alcroacopos/

Thar sal propart I as 
/Ragnatlc/ proportlaa  
Alloys ~-
/Natal lagrapky/
/Nacfcaatcal orapartlaa/ and /tasting/
/Noa-daatractlao tasting/
Hast traa tM at  
Poadar M ta lla rg y  
Rsa a a ta r la la , Indaatria l asataa  
/Plasaa procaaaaa/
Foaadry
InaaatMnt casting  
/Shall aoald Mthod/
Torglng, r o ll in g ,  prasslag
/Sponga Iron/ p a lla ta , /dasl pkaaa a taa l/ , /sltrason lc

tockniqaaa/, / iM las lon a/  In a t M l ,  / s la e tro -a lag  ra fln lng  
procasa/, /kydrogaa oah rlttlaM n t/  In tn -a lta  coapoaitaa. 
orlan tatlon  ra latlon  bataaan pkaaaa In e lreen/aranc ia lly  
groan AI-A13NI M to c t ic  caapaalto  

Cantrifags 1 casting pracaas for r o l ls  
Physical proportlaa of M s ld a  and coro sdnds 
AREAS FOR JOINT PROJECTS: TECHNOLOGIES, PROCESSES 
Iron asking

JOINT PROJECTS WITH:
N ata lla ry lca l Inatttata  Hasan Brkie, Zanlca, Yagoslcvla

LINK 003319

I
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ЧДВ*П т с т к  АААЧЛ E*rrTwC3"t - ИГА 
•| »«Г| ! еа* tXpieratlO* ÌM iltV t *

tokleektr Tela 
какого» •erke*

▼EL: 2Э-42-5* CABLE: ИСТЕА-Аokero
Ч 1 П :  ata m

■П ^Т В А : Br. * .  S ltk l Senear 
•ATFESSTtHAt ST ATT : 210*»
SUBSET IMI: Г Ч вМ Э 9М »

ASEAS че ЩТ Е У ЖТ
trou M i  i t a t i  tnáeetrpt M i t U t t f i
Z4ÈMZÌT ftnJECTS, 1M 1-S2 :
^ x p lc n t lM  e f  ere  Aepeette
AUCAS ГОА J"T«T SUBJECTS: TtCOTOLOCIfS. SUCCESSES 
tree ore M l  fee l / S t M ' l d i t l n /
S la te r !* f  
Coke eekfafl
ECB»B4TC ASSEOIS» МАЧАвЕНЕЯТ 
Heríé  treaée
▼ eeelM Ifty i t t l y  preparation

J*ÍI*t ГABJECTS HITA:
Batefceape-'Oy

Link 003?1?

16



н
о
в
о
е
 

*r
oo

oe
 

«•
«■

«ч
г с

 
»
М
«
»
«
*
К
 
|a

a*
**

j 
• f

u
n
j
a
s
 

«
0
0
0
0
 

«!
•*

»
ОТ

ОО
ОО

 
»0

**
3

 
тг

оо
оо

 
*|

«*
*о

*
«О

ОО
ОО

 
»*

а
**

э
 

«Т
О

О
О

О
 

• 
!«

•«
•*

« 
I

*0
00

00
 

«1
00

00
 

'*
1

0
0

0
0

 
а 

1*
*1

t  t. е
в* о о
ж Ж ж
•  ft «

R Й S
m  Pi и
>  »  »
г  h г
8  Ï  8

г s t
Ь

I Ì 
« ?

i t S
ft •  «
2 e  I
i  I  ч

;  ï  i

i t e
w i  —
•  ft » 
► - io

• *•

í p H*i »
** •  > 
»  » r

i S 8

i
»
t

s e
«i •

u

22
S

>  >
S í

»  1 • •
Ш а!Ша! i ¡]Ш |Г( 

S Í « H I  1
« « • t f•  • o t iO O O •  H 4 M ft» O M •  4*  U Ю W «

•  O O *  o  o  «
7888 7 8 8  78o 78 
( 8 8 8  I  8 »  4 88 Ï SЩ «i ч m i «i 2

4
t

i ; r
1

s s o  o
4 4 Î Î  0» •»

s
4 Î ü

fCgS
• i !

t i rs i•
•
1ВЦ Ìm

— Щ » — ft- •«
1•

»© 1• I I г г•ft 78 8 1 ̂ •
s Ж«C S

5

I  i  m n  ?i ! г
t -  г « «51  л
*• I  M

! í l * i  »

s
•»

£

t O
£ I
l !

i !
П

S
•ft

2
o»

4

tt «  9  
•  ft »
9  ft &

S ¡ 1
888

!

Po n o » *
8 8 4 - 4

8 8 8 8 8 4
81411I

I I
i:

Ï
ii

* - ü

p
8

i s
*8 
m ©

í §



Cold M l U t f
CoU r o ll i »9

C M p H itt  Н м 1 «0  

Concrete
C a i it u t  lending 

C w t i iH M  c u t ia g

C o it lu a e t  ox)i0« i  •  

Cooling conditions

Cooling conditions:

Sonin И М »Tirtn ооооа*, Юма»
Indio 000015
Gereen., Federol N s> l ic o f
И Ш З

Indio H M U
COinn ИМ 17  
Indio M i l l »
СИпо 000007, И Ж 1  
йгаояу! Federol t o n t l U  o f 
000013

Atgerie 00*001 
Argent Ins M II02  
Conodo Ж И 1 ,  Ж Ш  
СЫпо 0900*7 
Eg yp t « 0 0 0 * 9 , 0 *0 0 1 *  
богnony, fodcro! Republic of 

030012, 000013 
Indio 000015 
PolMid *00019 
Renonin 000021 
Sendee 000023

isoreeent Gereony, Federal Republic of 
000013

Ceresny * Fcdernl RnpeOlic of 
000013

Indio 000015 
Seedon *00323 

SEE ALSO lien  cooling

Creep crock greuth

Creep deferentfoe

Creep eekrittleeent

Creep ееte l fotigee  
Creep resistnot steel 
Creep reptere test

Gereony* Federe!
300013

Seedon 000023 
Goroooy* Federe1 
000013

бегеопу* Fcdernl
*00013

Gereony• Fedorel 
000013

Jopoa 000010 
iodlo 0000IS 
Gereony* Federol
000013

Jopen 000010 
Seedon 00002Э

Creep: SEE ALSC Hlgk t 

Creep: SEE ALSO P lostlc  creep 

Creep otrocturol ckonges 

Creep test

Gereony, Federol
000013

Egypt 000009 
Jopen 000010 
Jopen 000010 
Flnlood *00011 
Gereony * Federol 
0*0013

Iro n it  000003 
Cenede 000000 
Gereony* Fedor e l 
000012* 000013

9eferection ; SEE ALSO Creep doEereeOlee

Cryogenic 
Copelo fernocc 
Cyclic leediog

OeeorOeriAotien intensity  
Deferentten

Republic o f

Republic o f 

Republic of 

Republic o f

Republic o f

Republic o f

Republic » f

Republic o f

C oppe r A laaria  A M f l l Реев Idet lee laS ia  M M  IS
coiedo 00**05 Baiiaa la s  а* в а м и

C o p p e r  a ilaya SaaSaa SMSSS Gereony» Fedorol Republic o f
Cor reel ее A l f w l i  И М И M M U

Sr s a i l  « M S T o lo o t  MD01B
C a i l i  AM M i Rcennlo ***«21
Ш н  М М М . М М М kaci lic aa ia e tiaa laC ia  a t M l f
М м *  s s m m , • •м х а •aaal/cr Lcatlaa C o o o to  м а м »
r i a lM ,  M M  11 M U  SSM1S
1  •> ■ » » » !  M i n i Aaaakllc at • 1 П И М С о тр ё т  MBMk
M M 1X, M M  IS a Seedee 0**d23

laS la ■ M M LS Biraat n k a t l a a A i  (a r ia  MMOL
Jopme И М И Ar**a0iaa «М М 2

I M 1 I Dal « a r ia  аамос
M i l a  M i l l CaaaCa M M
я р о ю  М М 2? Egypt 00**id* 00*010
M i l l  M U ) вагам * • Гавага! la a a k llc e f

C o r  r o t  l o o  f i l m r o e  a aa lra ia  T lo i o o t  РФР011 •**•12
C w n i l w  t o t i* a a Jo p o o  M M  IS lo o im  О м ан * M aa is

Seedon 000023 Reecnio 0*0*21
Carraaiaa: SEE ALSO < ra la  oa rrM laa Dirac* m oto r aaatiao 3 a rM l| • l i b n l  Й*public e f

00M 1 '
С т и | и :  ЯС ALSO Hie A l a M n l i n  o e r r o o lo e Dialaeatlaa S ia trik at iaa Gereocy, Federol Republic o f

00*013
Carraal 0 * 1 WOt. ALSO И > * м « 1  o o r r o o to o Drouing defeete Argentine 000002

Seedee 000023
Carraaiaa: K t ALSO Straaa oorrootoo D r il l  | I|M I r i l l  1 MOMS

Deaaaia 1IU11
Costing t w i t  MM1S Dial #haaa a icrastraata ra : I S  Daal pkacs staai

в о го о о р , TmOoro 1 Ropoblic o f
000012 вагам , « Tm Ooro1 K o p o O lle e f

Roeoniо 000021 DDMLS
Crock onolyois S rasll 0М0ФЗ l o t t o  SC0D1S

Chino 000000 Seedon 000023
Crock one ly sls: и х ALSO Toticaa  ir ic k i Turkey 00002b

Ductile frccturo Cenodo 000005
Crock enolyeio: SEE ALSO Rlcrecrook fom otion tomtom  MOMS

Saaaaaic i i | M t i Egypt 000000
Gereony * Fedorol Ropubl ic o f E laatrla  iwraaca i l i a Сааава 000006
000013 E lectrleo l u t i l i t ie s Egypt 000010

iopom  SOeOlS Reeonio 000021
Crock sctenslon Irn s ll  00O0OJ Eloctreekoelotry Colne 000000

C o oo to  вОввОб Sodden 000023
Goresny* Fedorol Republic of E ioctrolysis A igerio  000001
000012, 000013 Chino 000000

Swodon 000023 £loo*rolytoo Gereony, Fodoroi Republic o f
Crock t ip  opening disploceeent 000013

Goreony* fedorol Rapakl ic of Electron oicroocopnn Conndn 000005
000013 Fiolnnd 000011

Crocking of oxide sceJos Gereony* Federol Republic o f Jopen 000010
000013 Sweden 000023

i

1 8



Tarkey 000024 Pinaas I adía 000019
E le c t re -ile g  re fin ing  pracaas Oaraany, Padaral Rapatile a f Far, lag Tnrfcey 000024

000012, 000013 Po rtab ility  H a i t i Canada 000005
In fla  01C014 Saadaa 00*020
Tarkay 000024 Forai ag loaSa Canada 000006

Energy ra soar sa i E#r,t ooaaia Poralag: SEE Natal fare lag
Energy saving Argantlaa 000002 Pesadгу Egypt вввввв

Salgarla  000004 tnrhay 000024
China OS04O7 Foundry natar i a l • Pla laad  000011
Egypt 000010 Foeadry technology Egypt 000010
Gnreany, Padaral Rapv> s o f P lalaad 000S11

000012 Palaad 000020
India 000014s 000016 Frastar# aschaalee B ras il gggggj
Japan 9S9016 Casada 000006
Pal and 000019 Cklas gggpgg
RosanIa 000021 Soraaayt Faterai
Spain 000022 • m i i ,  м н и
Argsntlnn 000002 Japaa S0S616

Enginesring Egypt M M lt •aaaala MM21
Eavlreaaaat Sa lgarla  000004 Praatara aechantes: ACE ALIO O aatlla  fraa ta ra

Egypt gPSglg
flaraaay, Federal lapak lic  a f Fraa aattiag  stea l Cgypt M t N I
000012 Faal India M M 1 I

Falaad PPyglP Oalaaaiaatlaa Cgypt М М М
•ataa la  MM21 Carata ,« Fadaral

Egalpneat Egypt SMPlg OOSOIS
Skraaay. Federal Rapatllc a f

00SS12 Salaaaaatatia  taakalgaaa Canada M Ì N I
■ m a l t  M tdJ l Sanaa ray aaaaaraaaat ■ m a il M IM I

Estradiag •aaaala ggggai Sea Canada М М М
Saadaa ggggU lad ia  М М М

Palla ra  aaalyala laá l a SSMIS Saa pipai laa lad ia  М М М
Saadaa PPM2J Saa paabata garaaay, Fedirai

M i a r * :  SEE Clnaaap* fa l la r a OS SOW
Canada M I M I
Japaa M M U

p aa lfla a t iaa garaaay. F idarti
F a lla ra : SEE Ratal f arala# fa l la r a s M M U

India M M U
Fatlfaa  aracàa S ra « (l  H W I gaa -aata l raaatlaa Сам л  И Н М

garaaay, FaSaral Rapasi Ic  a f Orala kaaaáary oreaba Canada И М М
••• • IS Canada М М М

SaaSaa S M S U Sr a i*  ka*aásry s a ^ a y a t ia * garaaay, Fadaral
falliti tkiNailag

f l l l f l l l  i tP M f l t l l  
Pillili luti 
Pillili luti:

P i t l m  teats:

Fitllii luti:

Fstlgw tasti:

Feti gai tasti:

F # t lg «  U s t i :

t i n n i i  h
и м и

t a a a l i  N M U  
Japan И И и  

SEC «H O  CarraaJaa /atiaaa

a l H a u t i 1» а/

SEE ALSO Creop astai fa t i  « а

se t  ALSO High tsapsrstsr* fs t lg a e

ACE ALSO Natal r a t i«as

SC£ ALSO N atatiag heading f s i lg a s

SEE ALSO T h # r « l  fa tt «aa

Orala aarraataa  
Orala i n i t k

Orala r s f  is la s :  SEC ALSO Г la

Orephits aaka d a f t i l t l ia

H srdsseh lllty  
Hast reeavery
Hast raaavary: SEC ALSO Hast

I M i U
i t i i n  ososas 
I t a l u  ososas 
Cklss OSOSOS 
Osr«af« rasarsi 
SSSS1S

Chías OSOSOS 
Egypt OSOSOS 
SaaSaa SSSS2S 

• g ra ia  i t r satura

бегааау, faSaral Aasahlia аГ 
•OSSIS

Casaos OSOSOS
tasia  ososaa

F ea s ib ility  stsdy

Farri tic  i t i l a l a i i  ita s i

Parra aaagaaeee
Parra « U t i l

Parra i l l ic s i i  
Plaaaalng

f ia s  grata atrsetara  
P i n  da tact loa  
Fiatati#!»
Pisa gattora  
Píos p a llo r i :

Egypt SOSggS» OSOSlt 
Oarasay, Padaral Saputile o f
000012

Polaad 000010 
Aosasla 000021 
Tsrhey 000026 
l id ia  000016 
S «d a a  00002S 
ladaaaaia 000016 
6ar»aavi Padaral Napahlia o í  
000913

ladaaaaia 000010
Oarway« Padaral Napahlia # f
oosoia

R « « l a  ooooai 
Egypt 00000»
Ociai I 00000S 
Argaattaa 000002 
Biadai 000023

SEE ALSO P laatla  f le a

Plaid f ia s  Casada 000006, 000006
Pla id  i t a s i :  SEC Liquid ataal

Hast trsasTsr 
Hast trsataaat

Haaatiti
High praaaara h a lla r taha 
High tpaad ita a l  
High atraagth ita s i a

High tM paratara applicati* 

High teaperstnr# «arrestan

Casada 00S0SS 
I r s e l i  000003 
CaaaSa OSOSOS 
Egypt 000009, 000010 
Plalaad 000011 
Poicad 90S020 
la s s a ia 000021 
Aaadaa 0SS023 
Tur*ay 000024 
Algeria  000001 
Chiaa 000007 
Saadaa 004023 
Argantlaa 0S0002 
Chiaa 000007, 000006 
egypt 000009
вегмпу, Padaral ftapahlic o f 

0 0 0 0 1 2
lad ia  000016 
Jipen 00001S 
Saadaa 00002S 

itaal
Caatda 000009 
Cgypt 000009

PI aid I sad hada Plalaad 004011



fi*ruA)|t fftd tn l Rtpuolic of 
008013

Sweden 00002e
(Uratny, F id ira l Republic of 
0000X3

High taaperatura defam ation Argentin* 000002
In dU  000015 
Ôtadan 000023 
Japan 000016 
China 090006 
Canada 000095 
Egypt 000009 
Japan 000016 
¿««•dan 060023

Hot corrosion : SEE High taaparatara corrosion

High taaparatara 
High taaparatara

High taaparatara  
High taaparatara  
High taaparatara

craching 
eras*

fatigua  
oi Idat ion 
•tabla

Hot crocking: SEE High taaparatara cracking

Hot aodcling
Hot p las tic  fora!ng
Hot ro llin g

Hydrogen binding aaargias

Hydrogen corroaion  
Hydrogen d issolution  
Hydrogen d istribu tion

Brazil 000092 
Ronanis 000021 
Garaany, raderai 
000013

India 000015 
Romania 000021 
Sweden 000023 
Germany, Federal 
000913

china 000006 
Canada 006006 
Garaany» Federal 
000013

Hydrogen eabrittleaant Germany, Federal
000012, 000013 

Reaante 000021 
turkey 000024

Hydrogen peraeatlon aeesureeeats
Germany, Federal

HYWOHETALLIIRGY 
lapu r lt la s

Inclue!ans

000013
Canada 000005 
Canada 000005 
Germany, Federal 

000013
Suadan 000023 
Brazil 000003 
Canada 000005 
China 000008 
Germany, Federal 
000013

Rapublic of

Republic of

Rapublic o f  

Republic of

Republic o f

Rapublic o f

Rapublic o f

Iron ora

Iran ora blending 
Iron ora concentration

Iron oxidation

Iron so lid  solution  

Ladia in jection

Lanca coating tschnoiogy 
Lanca nozzle#

Lanca mossine; SEE ALSO

Brasil 000003 
Bulgaria 60000*
Canada 000005, 000006 
China 900007, 000006 
Egypt 060009, 000010 
Finland 60001»
Garaany, Federal Rapablie o f 

000012, 000013 
India 000014, 000015 
Indonesia 000016 
Ita ly  CGJulV 
Japan 000010 
Poland 000019, 000020 
Roennin 0000*1 
Spain 000022 
Svodan 000023 
turkey 600024, 000025 
A lgeria  000001 
Argentina 000002 
Bulgaria  000004 
Egypt 000009, 900010 
Finland 000011 
Garaany, Federal Republic o f  

000012
India 000014, 00001S 
Japan 000016 
Poland 000019 
Roaania 000021 
Spain 000022 
Turkoy 000024, 000025 
Argontina 000002 
Argentina 000002 
Canada 000005 
Brasil 000003
Garaany, Federal Rapublic o f  
000013

Germany, Federai Rapublic of 
600013

Argontina 000002 
China 000007 
India 000015 
Roaani 000021 
Spain 000022 
India 000015 
Brasil 000003 
Spain 000022 

Oxygen lancing

Suadan 000023 
Turkey 000924 
Canada 000005 
Turkey 000024 
Argentina 000002 
In dU  000014 
Canada 00000ft 
Spain 000022 
Canada 000006 
Finland 000011 
Garaany, Federal Rapublic o f 

000013
In dU  000015 

lection techniques: SEE ALSO Coal lajaction

Laaee-beth distance B ras il 000003
Latarita Indonesia 000016
Lead Algeria  000001
Llaa dust in jection India 000015
Liquid iron Canada 000005
Liquid steal Argentina 000002 

Canada 000005 
Garaany, Federal Rapublic o f  

000012, 000013 
Sweden 600023

L iqu id *!iqu id  extraction Canada 000005
Loading conditions Japan 000015
Loading conditions: SEE ALSO eclatant loading

Induration conditions 
Industrial wastes 
Ingots

In jecting powder 
la jaction  lance 
In jection  tachniquos

In jection  techniques: SEE ALSO Ladle in jection
Loading conditions: oEE ALSO Cyclic loading

Innocuiation 
Xnatruaantation

la ta r fac i al tension

Intarmai fr ic t io n  tochniquos 
Internal strass

IRON

Suadan 000023 
Argentina 000002 
China 000007 
Egypt 000009, 000010 
Garaany, Federal Rapublic o f 

000012
India 000016 
Poland 000019 
Roaania 000021 
Garaany, Fadoral Rapublic o f 

0 0 0 0 1 2
China 000C06
Garaany, Federal Rapublic of 
000013

Roaania 000021 
India 000014 
Indonesia 000016 
A lgeria  000001 
Argaatlna 000002

Loading conditions: SEE ALSO

Local raw ae te ria le

Low temperatura properties
Lubricants
Augnaai ua
Magnetic

lagna*ite  concentrates 
MANAGL ENT

forcing loads

Egypt 000010 
India 000015 
Indonesia 000016 
Canada 000006 
India 000015 
Canada 000006 
Brazil 000003 
Finland 000011 
Garaany, Federal Rapublic of 

000013
Spain 000022 
Turkey 000024 
Argentina 000002 
Algeria  000001 
Argentina 000002 
Candida 000006 
Lgypt 000009, 000010Ii 1 Industry



Marketing 

Nail transfer

Materiel* handling 

Mataríais saving

«C H A  HI CAL PROPERTIES

Malting techniques 

Metal fatigue

Metal fa t igu e : SEE ALSO Cr

Geraany, Federal Republic o f  
000012

Poland 000019 
Roweata OOOOU 
Turkey 00002$
Poland 6C0019 
Roseate 000321 
Canada 00000$
Geraeny, Federal (a p it lt c  of 

000013
Egypt 000010
Geraeny, Fadaral Repealic of 

000012
Roaeala 000021 
Egypt 000009 
India 000015 
Japan 000010 
Ran an I a 000021 
Swedan 000022 
Canada 000005 
China 000000 
Egypt 000009
Geraaay, Fadaral Repeal ic o f 
000012* 000013 

India 000015 
Japan 000010 
Saadan 000023 
Tarhay 000024 
Egypt 000009 
Finland 000011 
Geraaay, Fadaral Republic of 000012
Geraeny, Fadaral Republic c f  
000013

>ap aata l fa tigue

Metal foraing Ceaeda 00000$
* c m > 000009

Fialaad M « * U
Raaaale o«#oai
Swedan 000023

Natal foraing fa ilu re s Cana,* 900006
Fialaad OOOOU

Metal foraing In stab ility Ceaeda 000006
Mata] hydride Jape* 900016
« tal OXIDATION Canada 000005

Sweden 000023
Natal oxidation: SEE ALSO Deox idetlon

Metal oxidation : SEE AL50 t ion

Metal oxidation : SEE. ALSO Oxidation degree

Metal recovery Algeria 000001
Ccnads 000000 
Japan OOftOld 
Roaania 000021

Metal rheological properties Geraeny, Federal Repealic o f
000013

Metal scrap Japan OOOOli
Sweden 000023

METALLOGRAPHY Finland 000011
Geraany, Federal Repealic o f 
000013

Sweden 000023 
Turkey 000024

Metallurgy A lgeria  000001
Argentina 000002 
Orasi 1 000003
Bulgaria 000004 
Canada 000006* 000006
China 000007, 000000 
Egypt 000009, 000010 
Finland 000011
Geraeny, Fadaral Republic e f  

000012, 000013 
India 000014, 000015 
Indonesia 000010 
Ita ly  000017 
Japan 000016 
Poland 000019, 000020
Roaania 000021
Spain 000022 
Sweden 060023

Metels

Microelloyad stse l 
Microcrack foraatioa  
Microstructural propertles

Mild stea ls  

Mine ta ilin gs
Mineral separation processes 
Mining
Molten iron a llo y s

Molten natal trentanni 
Molten aatal traataant: oEE

Molten aatal traataant: SEE

Molybdenua 
Mould powder

Moulding
Moulds

Moulds: SEE ALSO Shall aoel

Turkey 000024, 00002$
Spain  u 1)00 22
Geraany, Fadaral nepeblic o f  

000013
Sweden 00962J 
Canada 00000 5 
B ra ii l 000003 
Finland OOOOU 
Gereany, Federal Republic o f  
00301c

Sweden 000023 
China 000000 
Egypt 000009 
Canada 00000$
Finland 000011 
Egypt 000010 
Canada 000006
Geraany, Federal Republic e f  

000012
Finland OOOOU 

ALSO Liquid iron

ALSO Liquid steel

India 000015 
Canada 000006 
Sweden 000023 
Finland OOOOU 
Argentina 000002 
Japan 000010 
Sweden 000023 

I an t hod

Nickel

Hiobiea 
Ni trogaa

Nitrogen d iffu s ion

Nltrogen dissolution  
Ni trogan solubi U ty

hJN-DESTR UCTIVE TESTING

Nonferroua natals

Nets and boita  
JFF-SH0RE STRUCTURES

Ore drying 
Ore essolag

üxidetion degree

Glide feas

Oxide layers

□aldo wastes 
J*,gen

Oxygen lancing 
Oaygan pressure 
Oxygen probes 
Oxygen screening

Pel let Icing

Canade 00000$
Geraany, Federal Republic o f  

OOOOU
Indonesia 000016 
Sweden 000023 
Jspen 000010 
Chine 003006
Gerabny, Federal Republic o f  

000013
Geraaay, Fadaral Republic o f

0 0 0 0 1 2
Csaada 000006
Geraeny, Fadaral Republic o f  

0 0 0 0 1 2
B red  1 000003
Turkey 000024 
Poland 000020 
Spain 000022 
Egypt 000009 
Braxil 000003
Geraeny, Fadaral Republic o f  

000013
Japan 000016 
Egypt 000009 
Egypt 000009 
Geraeny, Fadaral 

0 0 0 0 1 2
Geraaay, Federal

000013
Geraeny, Federai 

000013
Geraeny, Federal
OOOOU

Canada 000006 
Canada 00000$ 
China 000007 
Geraeny, Federal

000013

Republic o f 

Republic o f  

Republic o f 

Republic o f

Republic o f

Egypt 000009 
B ra d i 000003 
Canada 000006
Geraeny, Federal Republic o f
000012

Algorie  000001 
Argoatina 000002 
Bulgaria 000004 
China 000007 
Egypt 000009, 000010 
Geraany, Fadaral Republic o f 

000012
India 000019



to
to



Sweden 000023 
Turkey 000925

Sinter tm am t g n  d t in U « r U « t lo n
¿«rM nyi Federel Repeal ic  of 
0000X2

Sin tering: SEE AwSO Praiaurt i l a t a r U g

Slag A lgerle  000001
Brasil 000003 
Canada 04*0006 
Gereeny, Federel Re>ublic of 
000012. 000013 

India 000014
Slag rheology Germany. Fodoral Rapablie of

0 0 0 0 1 2
Slag: SEE ALSO E lectric  furnace stag

Sloe cooling  
Soaking pit

Soak!ng tueperature
Soldering
Sphoroi d S oat i on

Sponge iron

Spray re fin in g

Spring atoal 
Stain less ataol

STEEL
Stoal bara 
Steal p lata
Stoal p la ta : SEE ALSO Vida

Sweden 000023 
Gerueay. Federal Rapablie of 
000013

India 000014 
Sweden 000023
Gereany. Fadaral Rapablie of 
000013

Canada 000006 
Tarkey 000024
Gereany» Fadaral Rapablie a f 
000012

Egypt 000009 
China 000000
Gereany. Federal Rapablie of 

000013
Renania 000021 
Sweden 000023 
India 000014 
China 000007 
Reeeein 000021 

piata teatino

Steal aheat

Steal sheet confora ab ility  
Steal a o lId ifk ea tiea

Steal a trip  
Steel a ire

Sticky eeele prevent 1 en

Strain ageing 
Strain  direction

Streln hardening

Strain loca lleatlon  
Strain rata

Strain  rata eeaaaraeent 
3treeaiag condition*

Strength

Strana corrod ion 

Streaa eorroelon cracking

Strana ratio  

Structural stea l

Structure analyaia

Egypt 000009 
India 000016 
Argentina 000002 
Argentina 000002 
Sweden 000023 
Sweden 000023 
Gereany. Federal Republic of 

•00013
Reeania 000021 
Gereany. Federal Republic of 
000013

China 000006
Gereany. Federal Rapablie o f 
000013

Ceneda 000006 
Gereany. Federal Repullic o f 

0 00012
Canada 000005 
China 000006 
Finland 000011 
Sweden 000023
Gereeny. Federel Republic o f

0 0 0 0 1 2
Canade 000006 
Egypt 000009 
Japan 000010 
Sweden 000023 
Finland 000011 
Gereany. Federal Republic of 
000013

China 000000 
Finland 000911 
Indie 000010 
Japan 000010 
Renante 000021 
Sweden 000023
Gereany. Federel Republic o f

0 0 0 0 1 2
¿reali 000003 
Canada 000006 
Gereeny. Federel Republic o f  
000012. 000013 

Indie 000016 
Japan 000016 
Finland 000011

Su lfid e  ores
Svipastion roasting
Sulphur

Super duty e s ta r ía is

Superconductivity 
Superpleetic a lloys  
Surface n itrid in g  
SURFACE PROPERTIES

Surface segregation

WOrWOOy « r « «W .<  nàÿàat
000013

indonnale 0000Id  
Indonesia 0000 Id  
Canade OOOOOS
Gereany. Federal Republic a f

000013
Canade 000006 
China 000007 
Egypt 000009 
India 000016 
Poland 000019 
Reeania 000021 
Japan 000010 
Ceneda OOOOOS 
Canada 000005 
Ceneda 000006
Gereany. Federal Republic o f

000013
Canada OOOOOS
Gereany. Federal Republic e f

000013
Surface tana lea anaeereenat Canada 000006
Surf actants tedia 000014
T a ilin g s : SEE Minn te llin g s
Tentalee Japes 000016
Teapcrabllity Canada 000006
Tnupureture centre! B rasil 000003

Canada •00006
Tcapered steel Sweden 000023
Tenelle testing Finland 000011

Sweden 000023
Tasting A lgeria 000001

Srnsil 000003
Canada 000006. 000006
Chian 000007. 004000
En>< •00009, 000010
Finland 000011
Gereany • Federal Republl
000012. 000013

Indie 000016 
Japan 000016
Poland 000019 
Roeenle -000021 
Spain 000022 ' 
Sweden 000023 
Turkey 000024

Teat lag: SEE ALSO Creep rupture teat

Tasting: SEE ALSO Creep teat
Testing: SEE ALSO Fatigue teats

Tasting: SEE ALSO Flaw detection

Tasting: SEE ALSO Gaeea ray eaasureeeat

Tasting: SEE ALSO Moa-destroctlva testing

Tasting: SEE ALSO Strain rata  ueeauraeent

Tasting: SEE ALSO Surface tension eeeaereeoet

Tasting: SEE ALSO Tensile tooting

Testing: SEE ALSO U ltrason ic techniques

Testing: SEE ALSO usti thickness uceeureeeeft

Testing: SEE ALSO dlde p iste  testing

Testing: SEE ALSO X-ray eeeeureneat

Theoretical sods ling

Thsrual fatigue  
Therual u t i l ! t ie s

THERMODYNAMICS

Arse. 000003 
India 000014 
Turkey 000074 
Sweden 000023 
Chine 000007 
Egypt 000010 
Pelead 000019 
Reeania 000021 
Spain 000022 
Canada 000006. 000006 
Germany. Federal Rnpsblie e f  

000012
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тцпщ ACf3*rf4S

•Г ^Ч сситвп RACIONA! 3E INVESTIGADORES RETALJFOICAS
000022

* « P V CEHTRAL REÎALU'PGÎCV. RESEARCH AVT DEVELOPRENT 
I^ E T ir^ r  000009

TAS

T P“ *

TrsTTTm  rpge" t i4? ot stoerorgia ооеоог

C***T»AL I-STITUTC ПК -ETALLMGICAL RESEARCH
000021

IPT INSTITUTO CE PCSOOISAS TECNOLOGICAS 000003 »

ITA CABEN TET»T« APARA Î  ’STITUESUE 09002S

4»1 RATÎORAL SOSTITUTI Г0Г RETALLURCY 000010

ЧЙ1- RATIONAL ETSEARCH INSTITUTE ГОР RETALS 000010

TUS El-TABOIR INSTITUTE ГОР REOALLURS1CAL STUDIES
000010

П*чтТ « ■ApRAPA SCIENTIFIC A«3 INOUSTRIAL RESEARCH 
INSTITUTE
SCIENTIFIC ARO TECHNICAL RESEARCH COURCIl OF 
TURKEY 0C002A

tfTT TECHNICAL RESEARCH CENTRE OF FINLAH9 000011
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•■•or' cr imstïtmt»ons

a c o e h i a  f i s i c a
SHAMS*»* r r*STITtnr "F «ETAL! URCY

AS*"AY »*»?'« A,rD STEEL C?W.EX
TPvj » * d <tTTE*. research i n s t i t i

*AL ÎÜSTT ?!*▼*■ TALLEASICAt RESEARCH

000009

ooeco*

000C21

r
000009

EE-T^Al. -E^AILUSGIEAL RESEARCH AIO DEVELOPMENT INSTITUTE 
*H-Irt»»At RESEARCH ¿E"T t °

-E«T•’*■* MACirVAt OC HVEST?6ACI3«ES «ETALUR5ICAS
C ^ s s r  SUPE*I9K OC INVESTIGACI (TES CIEMTiriCAS 000022

EPNSE'O SUPERIOR OC INVESTIGACIUNES C1ENTIFICAS
■V.CIMMAL O f X^VSSTÎGACÎPYES HTTALÜPSICAS 000022

REPAY“*MTNT IP  «ATERIALS RESEARCH
•A^ARA SCIENTIFIC A*E INDUSTRIAL RESEARCH INSTITUTE 
SCIENTIFIC ARO TE C H I CAL RESEARCH CO»*HCIl ?F TURKEY 00002A

MAX-PLANCX-INSTITIT TVER ElSEffrOPSCMUHC
fo r  Iron R **«a rch  000013

M ax-P lanek-Inst11«to fo r  Iron  Roaoarch
MAX-PLANCK-INSTITUT FUER EISWURSCHUNG 000013

MCMASTER UNIVERSITY
DEPARTMENT OP METALLURGY M 0 MATERIALS SCIENCE 000005

METALLURGY LABORATORY
TECHNICAL RESEARCH CENTRE OF FINLAND 00001L

Mineral R a i t a r d  aa4 E xp lora tion  I n * t l t « t *
HA0EN TETKIK ARAM ENSTXTUESUE 000025

RATIONAL INSTITUTE FOR METALLURGY OOORI6

NATIONAL RESEARCH CENTER
CENTRAL METALLURGICAL RESEARCH AH» DEVELOPMENT INSTITUTE

000009

NATIONAL RESEARCH INSTITUTE FOR METALS 000010

9E®Ar T*EMT OF »ETUL*tRGY
T*n:*w t« s t i* ute nr science  so o o u

5CP\FTNr«T r r  «FT ALLERGY AND MATERIALS SCIENCE
«CHASTER UNIVERSITY 000005
UNIVERSITY Mr TORONTM 0000*6

DIRESTIHN RECHERÒ*? APPLIQUEF
SOCIETE NA^IO**ALE RE SIBCGURCIF

E'.-TAHBTN INSTITUTE FOR «ETALLPRSICAL STUDIES

I M9TAN INSTITUTE Hc SCIENCE 
DSPAPTMEKT OF NETALLN*CT

In st itu t*  fo r Irom crks
RICINISCH-VESTTAELISCIC TEOPfTSCHE HOCHSCHULE AACHEN

I n s t i t u t *  fo r  Ironworks 
INSTITUT FUIR
PHETNISTH-VfSTFAELTSCIC TECITÌISCHE HOCHSCHULE AACHEN

In s t i t u t *  fo r  N o tn llo r fy
ISTITUTO DI METALLURGIA 
UNIVERSITÀ DI RtPAA

In s t i t u t *  o f  r * rre n *  M t n l lw r f f  
INSTYTUT NT'ALURGII ZELAZA

In s t i t u t *  o f  t «c k n o lo f f le * l ro*o*rcti
îiîSTÎTfTTC DE PE SC NI M S TECNOLOGICAS

000001

000010

ooooi*

H
000012

1
000012

000017

000019

000003

RESEARCH AMD DEVELOPMENT CENTER /Oft IRON AND STEEL
STEEL AUTHORITY 3F INDIA 000015

RKEmSCH-UESTFACLK'CHE TECHNISCHE H3CHSCMILE AACHEN 
INSTITUT FUER EISENHUETTENKUNDE
In s t i tu t *  fo r  Ironworks 000012

SCIENTIFIC AND TECHNICAL RESEARCH COUNCIL OF TURKEY
DEPART*CNT OF MATERIALS RESEARCH 000024

SHANGHAI INSTITUTE OF METALLURGY
ACADEMIA SINICA 000000

¿OCinE NATIONALE DE SIDERURGIE
DIRECTION RECHERCHE APPLIQUEE 000001

STEEL AUTHORITY OF INDIA
RESEARCH AND DEVELOPMENT CENTER FOR IRON AND STEEL 000015

SwsNtsk i M t i t i t *  fo r  f a t a l *  >aa*areh
INSTITUTET FOCR METALLFORSKMING 000023

TECHNICAL RESEARCH CENTRE OF FINLAND
METALLURGY LA0ORATORT 000011

UNIVERSITÀ RI ROM
ISTITUTO DI METALLURGIA
In s t i t « t n  fa r  M s ts IIs rtK  000017

UNIVERSITY OP TORONTO
DEPARTMENT OF METALLURGY ANO MATEOIALS SCIENCE 30000G

INSTITUTE? F-EP METALLFPPStNTRG
Su sd it* Tn s t f t « t *  fo r  N o t t i*  R***srch

INSTITUT" AfïGEWTÏ»* 9? S I9CRNRSIA

TMSTIT’JTO DE PESQUISAS rCCMOLOClCAS
In s t i tu t s  c f  to c fcn o lop lc tl r*s*arch

INS-YTUT fETALURGII ZELATA
In s t i tu t *  o f  Forroos f a t a l l s r f y

ÎNSTVTUT ODIEWICTV*

000023

000002

000003

00001»

000020

IRIS AYD STEEL RESEARCH INSTITUTE 
AN5HAK TRM* ANO STETL COMPLEX

090004
000007

ISTITUTO DI METALLUPGIA
T n a t ltu t*  fo r  M*t*11*rffv
UNIVERSITÀ MI R«NA 000017

MADEff TETKIK ARAMA EMSTT^KESUE
^Inora i P *s«arek  ond E xp lora tion  In s t i tu t *  000025

HA°MAPA S C T ^ V n C  AND INDUSTRIAL RESEARCH INSTITUTE
DEPARTMENT "F  MATERIALS RESEARCH 000024



UNITED NATIONS NATIONS  U N IE S

UNITED NATIONS INDUSTRIAL DEVELOPMOT ORGANIZATION

QUESTIONNAIRE

C o -o p e ra t iv e  Arrangem ents 
Anong R esearch  In s t i t u t e s  
( I r o n  and S t e e l  S e c to r  )

C o « r t r y

1 . None o f  in s t i t u t e

2 . I n s t i t u t e  address

T e le p h o n e _________________________________  C ab le  ad d ress  _____________________

T e le x  _________________________________

3. Name o f  d lr e c to r/ h e a d  o f  I n s t i t u t e ____________________________________________

U. T o ta l  number o f  p r o fe s s io n a l  s t a f f  in

1981/1982 ____________________________________________________________________________

5. Name o f  th e  p erson  in  ch a rge  t o  b e  c o n ta c te d
on in d u s t r ia l  re s ea rc h  a c t i v i t y  __________________________________________ ___

6 . Approx im ate budget in  1981
( g i v e  approx im ate e q u iv a le n t  in  US D o l la r s )  ____ __________________________

7 . J o in t  Research  P ro p o sed :

In  vh a t a rea s  o f  com petence i s  y o u r  i n s t i t u t e  in t e r e s t e d  in  J o in t  
re s ea rc h  programmes w ith  re s e a rc h  o r g a n iz a t io n s  o f  o th e r  d e v e lo p in g  
and d eve lop ed  c o u n tr ie s ?  (Check b e low  and s p e c i f y  t i t l e )

-  2 7  -



TECHNOLOGIES
/ pro c e sse s/

SERVICES
/ u t i l i t i e s /

ENGINEERING
/TESTING

PROCEDURES/

ECONOMICS
/MANAGEMENT/

t . 1 .1  c n
o r e  and fu e l  
b e n e f ic ia t io n

7 -2 .1  I------ I
t r a n s p o r t  and 
M a t e r ia l  hand­
l i n g  u t i l i t i e s

7.3.1 c m
s t r u c t u r a l

7.4.1 c m
c o a t in g

7 .1 .2  1 | 
S in t e r in g

7 .1 .3  □  
P e l l e t i z i n g

7 -2 .2  I I
th e rm a l u t i ­
l i t i e s

7 .3 .2  c m
Mechanical

7. 4.2 c m
M a rk e tin g

7 . 1 .k 1____ 1
Coke Making

7 .2 .3  c m
e l e c t r i c a l
u t i l i t i e s

7. 3.3 c m
e l e c t r i c a l

7 .4 .3  □  
f in a n c in g

7 .1 .5  1 1 
D ir e c t  R edu ction

7 .2 .4  f  J 
in s tru m e n ta -  
t i o n  and p ro ­
c e s s  c o n t r o l

7. 3.4 c m
ch em ica l

7.4.4 c m
m anning and 
o r g a n is a t io n

7 .1 .6  □  
I f i »  Making

T . i . 7  1 1 
S t a e l  M azing

7 .2 .5  C U  
d e s ig n  and 
c o n s t r u c t io n

7.3.5 c m
c o r r o s io n

7.4.5 c m
re c ru itm e n t  
and s t a f f  
t r a in in g

7 .1 .8  1 1 
Continuous C a s tla g

7 .2 .6  I l
q u a l i t y  c o n t r o l  
and M a t e r ia l  
t e s t i n g

7. 3.6 c m
s u p e r  d u ty  
M a t e r ia ls

7 -4 .6  < i 
r a t i o n a l i s a t i o n  
and in v e n to r y

t h  □
C as tin g

"M-'w

7 .1 .  j  1 ™ J  
Vacu~* D egass in g

7.2.7 c m
s in g  s n d ° r s -  
c p e l ln g

7. 4.7 c m
procurem ent 
o f  raw  
M a t e r ia ls

7 .1 .1 1  C U D
S te a l  B o l l in g

7. 2.8 c m
s n s i m a s a t a l
c o s t r e l

7.4.8 c m
procurem ent 
o f  equ ipm ent

7 .1 .1 *  1 1 

Combustion and 
en ergy  c o n s e rv a t io n

7*4*9 c m
w o r ld  tre n d s  
and f e a s i b i l i t y  
s tu d ie s

-  28  -



P le a s e  s p e c i f y  each p r o je c t  t i t l e  v i t h  si— ry  o b je c t i v e s  and 

names o f  th e  in s t i t u t e  v i t h  vhom you w ould l i k e  t o  c o - o p e r a t e ,  i f

any.



8 . J o in t  R esearch  E x p er ien ce  :

I f  y ou r i n s t i t u t e  i s  a lr e a d y  c a r r y in g  ou t j o i n t  re s ea rch  

p ro g re s s e s  /exchanges o f  t r a in e e s / in fo r e a t io n  exchange/know-how 

agreem ents v i t h  a  c o l le a g u e  in s t i t u t e  ab roa d , p le a s e  l i s t  p r o je c t  

t i t l e ,  c a s e  o f  in s t i t u t e  and o u t l in e  p re s e n t  s ta g e  o f  j o in t  w ork .

9 . We e n c lo s e  h e re w ith  o u r  b roch u res  /annual r e p o r t  

C o -o p e r a t iv e  R+D P r o je c t  Documents/

R e p o rts  (p a s t ,  o n g o in g , p rop osed  on e ) □

10. P le a s e  send t o :

M r. H .V . Pack 
UMIDO (D 198D  
P .0 .  Box boo 
A - lb 0 0  V ienna  
A u s t r ia .

1

; ; -  3 0  -




