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SINMARY ALD DRFNGTTTROAT T

1. The long-term need for a Cenire for letali.rm-al Fenhin Lo (~.r.
clear from previcus migsions ard on general proundo, tot i Leoenoenti.
eraure that work will be channelled Lo it an aldeTiite ardn et DV

1o suppert ite contiturd oreration. Rurther et ation ol bnie
H

voth the Goverrment and industry is neccssard.

2, This should be dore ty serding a tean cf experts from 2 metal,
research organizatmn in a developed couni (f-o'j‘.a':c:'&tixh,
advise the Iranian Goverimen’ on proviers wni~h ace worth. of fGovermot
ing and to give tectnicnl help and advice o Traniun indsolries wi

ot

cal prollems, founterpart Iranian persorgel Ehviis alvoe Le proniito

team would form the nunleas of the Cenire wren 1% 18 set up at @ Twroy ba
1. Where poss:ble such protlems shoi1ld be tackled with ex.shims JTa .0
facilities in universities or ISIRT, but where facilities or expert' ;¢
inadequate in lran, the problems should te tackled in the collaberarale
institute overseas using Iranian graduales Or fel.nuship grarts &8 ines .-

tors or assistanis.

v -

4. Offices and appropriate facilities for this sirst stage should e

vided by the Ministry of Economy or an organization gu-h as IDRO o the oo iv

and Metallurgical Corporation of Irar.

5%  The first or preliminary stage should occupy & +otal time of three [7e .0
' at an estimated cost to the Iranian Government »f 20,000,000 rials® and

$370,000 to URTDO and involves s bilateral link with a collaboratirs tni

6. Planning the setting up of the C.M.T. should not* take p.ace untii vheoons
of the first two years of the preliminary stage ard it will be part o7 ‘v
duties of the team to ensgure an adequate income. A figure cf USEL, 0ot e

is suggested as the target.

T, Detailed recommendations regarding location, staffirg and ojulpient o

the C.M.T. should not be made until it is clear from the work of the prell i
stage what work will be required and what protlems will need 1o be sC.vei.
the capital experditure on prildings and equipment should be approx matall
equal to the anticipated aprval income, The teoan operating the first atng.

should prepsre plans for the C,M. 7. during the third yeoar.

T ———— W
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1 CRODUCTLUY

The terms of relercnce o wnls acoliaeront oo st uL L. U

service agrevment were!d To, "Gt ae Lae Goverss ebboda Lo vl

of a Centie for Metallorglcal T T RV oA PR RIDE (L & TUTURELI

tite will include "an ansesoment oo Lo poer. 6. LoeAd o b

andg ot those already avallalle, Lo detertine uwe GO0 Cale o e =

of metalluryy for priority assistar.ct and Gouatlioh o Dl

comnisaioning dhe variuus departme: .l and sechoonz L8 e il

Other duties fneiuded in the dobr Agoeriy tial toveiond et LT

adrinistration, staffing, cquipping, wnd ¢ SliTile

establiakw‘i misslone and report: (., 7 %
e e o m—— i - ———

«

o

The need for such a cartre fn lran looo Lolaeied U

3} ary v

e

mission was to consider how to implerent the LaoCLaOne  AC I

ar attempt was made to deotermine . -

(a)

(v)

(e)

(a)

(o)

what problems were likely to need sclution

who would submit problems and now would werk cn them e
finaroced

hov o8B imdustiry in beth publiz and private sectors be ade
aware of th ir problems and the need to s lve them and
sontribute financially to thetir scluticn

what existing facill..es might Le used

what equipment would be needed, with wnat pricrities and at
wat cost
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() hew adequate stul'f could be obtained cr trained

(g) where the CutTe should be located and under whose guldance

or administration

(h) tire~-tavle,

11, PHOBLEMS ™0 HE SMVARD AND SrRVICES 1O TE PROVIDFD

{a) Extractive letarlargy

™ future metallurglically-based lndustries in Iran must
start with the utilizaticn ¢f indigenous cres, To establish ine
nature, lccaticn and extent of mineralis of metallurgical
significance iz the duty of the Geological wey asslisted,
where necessary, by consultants, foreign.experts and cormercial
organizations, The dr‘firing, beneficiation, and processihs of

such ores and minerals 1s the resporsibility of the mining
companles assisted by the Gecloglcal Surve,, but in certain

cases some overlap may occur and the C.M.T., may oe expected to
advise and assist, particularly where some less conventional
approach is required, e.g. the leaching of certain low-grade
copper ores, followed by electro-winning rather than cmelting,
or the carbo-tnermic (arc furnace) reduction of ores to produce

ferro-alloys,

The smelting stage comes into the orblt of the C,M,T,
which must be expected to recommend or devise procossses for
dealing with available raw materials, operating them up to the
pilot plant stage.

In the case of major m_'t_ula. iron, copper, and _ﬁ'l_'_.a_tplinium.
the necessary technical sxpertise for primary reduction is being
supplied in part by foreign experts or partners working in
assoclation with Iranian countecparts. It is unlikely that the
C.M.T. will he called upon to assist in tnese prcjects, which




arec, or soon will be, in produ tion o0 n an advanoed Hbwre o
developrent, However, gome protlent oy Wl aciBe GutoLte

primary reduction units. I ir understood, forv paampie, fLt 0TSO
is a snal! copper extraction unit near Teneran which M3l we.
assistance, Moreover, rew iirep of approach may te reooved
these fields, €., direct redaction of Jran sre, electooovn
copper, oOr carbo-thermic rea. tion foawed Yo oratalytan SRR
of aluminium anc¢ in these a pow.T. will apdeabhedly per loi .

The C.M.T. cruld aith advantare collatorate with tre fe

Survey in expioring the possnc'.lic:; of utilizing imdiaro.y .
or other aluminium-~ont2ining mirerals as o Llvernative to e

alumina at present teing imparied from A:stralla.

Other potential extractive mel.alurgical Ppdagtries Tar wess
be set up with the assistance ot tne T.M,T. For eXAm, L #y LCHd alel
sinc smelting, although owing to ihe poor econonic © Linoy far Load
in the world markets and the rrecent low domestic demani 4y L 7 "
that for lead, and to a lesser extent ginc, ceens UNDremising,
Rowever, the situation may change in the case of domes*t 1™ -7,
pu‘ticular]y if the prcposal to establish a gemi~-finishea &l
finished coppe~ and copper alloy manufacturing facility in lran T
is implemented. This will greatly increas2 the demand for zin: inm

the manufacture of brass and there is also mor.siderable 1izelinond

of a substantial Aomesic die-~aating industry emerging for the sapriy’

of sinc-base din-castings for car manufacture, Hesse (£) reccrmenis
a research programnie up to the minor or pilot plant stage pending Tt
expected change in domestic demand. This is the sort of wers tho’
could well be done at the C.W.T.

Treataent of chromite ore either to produce ferro-chrong or
supply chromic oxide for the electroplating industry couid well be
& sudject for further study in & C.X.T. The move to encourags
domestic production of lead batteries would also stimulave densnd
for antimony, some ores of which are currently exported from Tran,
and \he development of the gold nmining induetry would be assic‘ed
W technical advice on cyanide leaching.




(b)

(e)

Meltirey and Castirg:

The reed for heiping the foundry industry has been enphas. .o
by many a2utharities., The large foundries ansociated witlh rmachine
tool and a2utemotive industries at Tabriz and Arak will undoubtediy
need technical assictance for quality contro! and in the seie *ion
of suitable sand and other foundry materials., The tackwardnesg n¢
the small scale fourdries has beer. emphesired in an earler surver ().
From the standpoint of tonnage, iron and steel will repreean’ i
far the greatest part of the foundry industry, but whern the viiue
of the prcduct is taken into consideration the part playel tu
aluminium and ¢inc (particularly in die-zasting) and Lrass and
bronze becomes more significant and the techriical provems involved
in the production of sound castings are equally mmerous for each
metal. The C.M.T. will have a particularly useful part to pley in

encouraging new enterprises in this field,

Many metallurgical processes, particularly blast furnaces and
metal melting furnaces in foundries, use metallurgical coke, which
has to be of high quality aud purity and normally is imported into
Iran. The possibility of substituting oil or natural gas shculd te
studied.

Metal Forming

The design of plant for rollirg, forging, extrusion and presging
of metal is largely an engineering operation, but the tehaviour of
the metal in these processes poses many metaliurgical problems.
Laboratory tests carried out at various temperatures indicate the
temperature range in which such operations can be performed vith ihe
minimum of power requirement and damage to the material. Quaiisy
control, both of the raw material and finished preduct, is ezsential
and metallurgical control ard technical advice will be needed *c
ensure that material is produced which will be adequate for the
intended service, e.g. steel pressings for car bodies, aluminium
alloy extrusions for car trim and for windows, copper wire of high
conductivity for cables, btrass shoet for cartridge making. These
are but a few examples of metal applioations which will require control

and advice in developing industries.

)

"




(d)

(o)

Shipbuilding ie also likely to bLecome o major user f et
and the aircraft industry, when it siacia in Tran, will repnes oo
most advanced metaliurgical centrol cf the preducts usncd,
ranging from stainless ~tec) to tiianlum, sinoc the desd ol
aircraft involves utilizing the strength and enduranos . e

duty materials as nearly ac posaible up to tne safety lioii,

In fabricating metal parts welding makes heavy demwidn o0
both the material and the opcraics, ard trainlng and conotant
monitoring of welders is neccncary, as well as gquacily conilon

of the material to be vwelded,

Metal Finishing

Neither foreign nor domestic cuatomers will be content wit!
unattractive looking objects and the surface {inish of metal
products can be decisive in cusicmer choioce. Mathods of pruducing
satin or mirror finish on many nop-ferrous products must b
introduced and, where necessary, adequate means of protection
by painting, lacquering, zinc or aluminium ccating (by QAipTing,
spraying or cladding), electro-deposition (especlally nickel and
chromium), ani plain and colour anodizing of aluminium, must ve
used industrially, Many technical precblems will arise at whis
stage,

(‘ﬁmlion ard Protection

Iren is fortunate in having very little trcuble witn
atmoapheric oorroaion, owing to the relative] umidity in
most areas for most of the year, but products intended ior export
say have to withstand mcre severe atmospheric conditions and it vi..

be necessary to take adequate protective measures both in design
(e.8. avoiding ocontact with dissimilar metals) and packaging.

Corrosion by soll and water is likely to be more serious
owing %o high saliniwy of many natural waters and uhe possibllity =
treess of heavy metals in solution. Irrigation pipes are likely
%0 be particularly vulnersble.
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() Trivolegy (Friction, wear, lubrication, etc,)

Any machinery with moving parts is liable tc fail by wear
or seizure and any piece of machinery produced locaily must
have a ccmparable li*e to that rade abreoad., Precision
engineering and adequate lubrication are not always sufficlent
and metallurgical problems arising from the tendency of certain L

metals to "scutf", l.e., weld together and tear, often occur,

The choice of suitable "running mates" in the form of bearings,

piston rings, etc., is often crucial,

(g) Failure znd Accident Investization

Most knowledge 15 based on trial and error and much can be
learned from mistakes if sufficient trouble i8 taken., In the

case of failure of a metal part most competent metallurgists

with adequate back-up facllities can asgertain whether this was
due to defective material, overloading, fatigue, impact,

overheating, corrosion, or combinations of these,and point the way .
to avoiding such troutle in future,

(h) Pollution, Waste Disposal, and Secondary (scrap) Metal

The contribution of the metallurgical industries to pollution ‘
of the environment is not inconsiderable, but fortunately the
metallurgist can contribute to prevention and cure of both his own
and the pollutants from other irdustries, Measurement of the degree
of contamination can be made by accurate analysis, e,g. the mass
spectrometer, which can deteot 0.001 parts per million, and
techniques for particle size measurement which are essential in
powder metallurgy can be used in pollution studies,

Much pollution can be prevented by adequate attention to the
collection and disposal of metallurgical waste products, e.g. zinc
oxide fume from brass melting furnaces by bag filtration er
recovery of spent electro-plating solutions, Often the recovered
value of the waste product pays for its collection, This 1
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, Refore setting up Any cerntre [op ~co-r e or Led .
essential to ensure that suitabl, yuallfi -1 ayall aei e o
financial suppcry will be avalisble b erwt'e ov- 0, o Qo
and well, It is not always reailzed trat e inft.». =%
Cms— [T SIS Y
u uch establlishy is rogimate’ s L@ 3Aace 13 Y o
of the upkmep, The problem is, therefire, n t . o7 0 on

but rather how %o ensure inc.me, TYis !s ary the Firs’ oo J

has been given to the problems W be #C Lved u\‘ Ae Py e 4. te
These have been stated in general terms in *Q‘H")ﬂ 11, mit whe,

made more specifioc and it must 08 BRCWR how work ‘N Ghoam wi.l te

Por this reason a preliainary stags 18 Pecemmenued, dur.ng M 1
of competent metallurg.sts, preferebly ssgogisted 'Yy an ex..-

, for metallurgiesl technology (see loe:iga VIIii), wiil meke oo nts

\ industry and Govermment departsents to defime spe .fic srebisrs, -
with a3 many as possible using eaisting fagi.lvies in IrPes ~P "'«
o knowledge,and arrange for ethers ' be @00t wi tr ag regerr
cantrasta by overseas organiiatiuns. BSimsitamscusiy, OURLET ] - "
metallurgists will be trained by wriiiag viwh JNID engerss (n ",
by secsndment by way of trevelling followahips W e sveTosas
orgaaisations carrying eut ressarsh prejests.

In this way it will Do peeuid o %o answre et e Iren .
&M-lmwmc--u.-cnuumum s
pormsnsat C.A.T., but alse % Cinamens 1ts upheop., Ia wris Wwias 20
s toctnicsl iafernstion amd advice Gorviee sheuld 3o sed wp [F Lot
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Althoug adrirsv.e in many ways, the system has .8 disal.ant .
partisularly were the Vechnologies involved are sophisticated and - . N
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__’& e enperts ean bo changsd without losiag the venefii ..
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experience gained and the staff can be adapted to the changing needs
of the develcoping institution.

A second point 1s that training of staff becomes easlier, It ju

an essential rcquirement that no expensive equipmeny should b= insta'les

unless ataff are avallable who know how to use and malntain i<,

Fellowshlip traineez at the sister institute can be used on prujects

which will be similar to those in the developing institute and can

learn to use the equipment which will eventually be installed there., :n
the event of a tralned operaior leaving he (or she) can be temp rarily
repluced from the cister institute and a further man (or woman) trained |
under the fellowship scheme, Most important of all is the provision

of "back-up" facilities. No scientist or ‘echnologlst is fully effliclent
in isolation without the background knowledge available in a geod
technical library or the apparatus necessary for test and experimentaiicn
and above all, witnout the benefit of the knpowledgs and experience of
colleagues specialising in other fields.

For these reasons it is reccmmended that the responsitiiity
for organizing and staffing the C,M,T. should be given to an existing
metallurgical institute already operating in a developed ocountry,
preferably English-speaking but, in case this recommendation poses
political or other problems, a bdroad recommendation regarding staffing
using oconventional UNIDC procedure is as foll-ws:

Stags 1 - See Section III

Priority A (essential)

1910 Experts Irsnien Coupterperss

1, Wr. Metallurgist with la. Bglish-speaking metallurg . ::
as wide experience as possible, with destorate or other

including the planning and organ- post-graduate experience,
ization of a metallurgical research preferably in English-spes. -
and/or development organization. country, Preferably 25 to
Preferably 40 to 60 years of age. 35 yoars of age. May event.:

be ehief smesutive C.M.T,




2.

b2

Extractive metallur-glst or
chemist with experience in
physical chemistry, analysis and

2a,

mineralogy. JC - b5 years of age.
Uriversity gracusnte or equivalent
quelification,

Metallurgist with training and/ Ja.
or experience in foundry practios,
preferably training .n physical

X - 45, University

@raduate or equivalent qualification,

metallurgy.

Metallurgical roelonte
with soma2 form ol nde s
experiere and .o Il

at least Me32e 3. Lo
gpearing, & - L. o

age.

As 2a above,

Priority B (advisable later during Stage I if additional funds become
available or if any of the above prove no longer nece.carv.,

N,

Physicist or electrical engineer ka,
with some training and/or experlence

ia electronics, solid state physics,
esleotronios and instrumentation,

30 - 45, University geduate or

equivalent qualifiocstion,

Strusturel or mechanieal engineer 5a,
with knowledge or experience in
sechanical testing, desig. stress

analysis and oapable of eontrolling
Lsberatory workshop graduste or

chartered engineer, X0 - ¥,

Restre~-chenist or sstallurgist
with lpouledge and/or experience
in sorroaion, electrodeposition
and metal finiahing. Oraduate,
0 - M.

Pnysicist or electrital
engineer with tra nirg oo
experience in electrciice v
solid state prysics,

25 - 25,

mgineering graduats,
25 - ’5-

Greduate in metallurgy or
ohemistry, 25 - 25 years
of age.

The sbove staff will form the mucleus of the senior staff of the
C.N.7. and all eounterpart staff will spend at least 3 months and preferab.y
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onhe or two years in an instinjtion,’ci:gm't\;i]?y from which equivalent exjperts
have come. The No. 1 expert will be expected to act as managing dircetor
of the C.M.T. until his Iranian counterpart is judged to be capalle of
taking new responsibllity.

It is important that no member of the staff, whether a UNIIO
expert or his countergart, should be reg arded as having an establishee

———

or permanent positlon by right as is the case 'n the Civil Service cr in

the acadenic prefessicn. Contirual employment must be dependeni uil #ors

beccring and remaininy avallable for him to do as well as on the efficlent
performance of his dutles, Each member will have the responsibllity of
"selling" his services and satisfying sponsors and clients to the extent
that they continue to support him and his decartment with problems and
funds negessary to eolve them,

STATUS, 1CCATION, AND INSTITUTIONAL RELATIONSHIP

Any scientific or technicai organization sust eatablish ocontact
and friendly relationship with other institutions in the same oountry
but with different disciplines, as well as with sponsors or clients for whoa
1t is working, This will be done in the Preliminary Stage outiined in
Section III, Por this reason it is recosmended that, in the preliminary
stage, the institutional relationship should be withna forelgn organiiathn
possessing all the necessary knowisdge and skill, apd represshhiis tus
foreign counterpart of the proposed C.M,T. This relationsnip need not be
permanent but would have many immediate advantages, namely:-

1, Fositive and useful work would commsnce immediately on problems of
pational importance as set cut broadly in Section II.

2. Counterpart Iranian staff on UNIDO fellowship schemes would work oa
these problems under the direction and using the faocilities of it
sister institute,

3, Iranian tecnnicians could be trained in the use and maintensmee of the
equipment which will eventually be installed in the C.M.T, |



N, DPask-up facilities would be provided, including library and
iaformation services and sontacts with specialists in othur
fields.

S, There would be oversll contimuity even witn individual stafl
changes .

1In the longer ters, association with a multi-discipiine [ranian
organization is desirable but there appears to be a tendenocy for
inatitutions in Iran tn beocome insular or self-sufficient ml__t.g__g
compotitive rather than so-operstive, A fully autonomous organization,
on the other hand, might suffer from neglect.

The most effective compromise would seem to be to start the first or

preliminary stage of the C.M.T. updes the sponsorship of the Ministry of
,with offices located so that staff can be in olose touch with the

Iescareh Cantre for Industrial and Trede Development, and the Institute of
w. ™he C.M.T. in 188 intsial stagee should operste in the same way
o8 Whooe CSRtIes,enoept that the aim should be to supply teahnical assistance
and Wnowiedg@s Tether then menagement or economic guidanoe. None the leas
ccsnsmie fagtors must affest, amd in some 0460 may determine, the techniocal
preblems whieh require solution.

The firet stage C.M.T. must also maintain contast with organizations
ia Iren able to provide fasilities for experimental work, notably 1.8.1.R.1I.,
the univereitics, and industrial laborstories vith appropriate facilities
et may met be fully wiilised, The staff of the C,M,T, should advise on
mm—tmmuamm research policy,

0.8._the Natissal Covasil fur Seientific Megearsh.

When the C.R.T. is fully cotablished, 1% 1s hoped %0 strengthen
relotéonship with wniversities by arvenging for work dome by greduates
hﬁghb“wmﬂomuwmtu
ﬁmﬁnﬂ“dh“ﬂ“pﬂnowmnu. In
—-n.-n-nuch-umn-c.n.r.uumuu
wnuﬁmmuhwummn
subjost %o Whe spsnser’'s agpeewal.
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Although any final decision nust awalt the fhdings from 3tage I,
the lccation of the C.M.T. 1tself (2nd stage) hac been gplven some

consideration, The neolopical Survey would scem at first sight u.ge a

Wer owirjg,—to the cverlap betwesn ore PE,EH‘L&”J ex uj.:‘.':i, s
ﬁetalmrsy, bul tere seems to be little :;paoe.;/—ailuble in the immed! ate
lmand most of the work of the CeM.T. will be quite different

from that of the Geologlcal Survey. There also seems no desire or the
part ¢f the Geologlcal Survey staff to expand irto the meta.lurgical

Tield.

A more obvious cholce would be at Knria_d_._)_, in association witn
I.3.1.R.I. There certainly seems to be a—‘;';al danger of serious ovverlap
between the I.S.I.H.I. metals testing labcratory and the C.M.T. The
recommendations made by Professor P. Asanti (9) involve acme very expensive

sophisticated equipment, including electrorn microsccpes (transmission and

scanning), microprobe analysis, and quentimet image analysing computer.
mtems are not of high priority, but each oéat.s in the regicn of
100,000 US$ and the total cost of recommended equipment would be well in
excess of 500,000 US$ if all recommendations were acceptedt, 3Since tne
development of the Metrology Centre is also a UNIDO S,F. project it follows
that duplication of expensive equipment must and oouid easily be avcided,

There must therefore be a strong ocase for locating the C.IA.T. at
Karad] and in association with I1.8.I.R.I. This does not rest solely on the
need to share expensive equipment; the location is good from the pcint of
view of industry on the west side of Teheran and easy co_g_umioation by
motorway with the e capital city. Contact with industry is also assured
through the work of specifications and standardization, by way of the twelve
branch offices in the main industrial oentres (11),

However, doubts may be expressed as to the compatability of recearcn
and service to industry with the strict control and in some oases compulsion
implicit in standardization, The helping hand should not be sonfused with

®» This is unlikely. A.Thulin UNIDO proJject Manager (10) keeps the 1972
requisition to 41,525 §, with an additional 34,650 $ and further planned
: requisitions of 21,000 $, making a total of 97,145 $. Ordering of appcratis
i for analysis cf metals 1is postponed awaiting policy deeision and
' avallability of funds.
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the iror fist, Perhaps nore Important o thes Suct tial Sre
s —

regearch side of l.S.I.R.I'a aor¥. has Leen tar £ro succens! RO

Harold K, Work, himself a metallurgist, recumended inber ali ot

research be separatec fron test work, alwncugh ne does ot rooees

recomnend a separate establistment. There 4reins U, Lve e
——— e -t B e —— o
support from elther the private cr public sect.r of »".:;zt:_A.-';j:‘.'.:.'.o._”_,r' .

e —— —

research work at 1.S5.I.R.1., ngrin erhanising the new? Lo necare W
¥ Ehailsalig We el v !

-
support before settlng ut any adlitional research ectablishment.
e e b - -

The second lccation with strong 2luine. Lo FECIE SV SO
with Arya Mehr University, which it 1s planned to Ve or cXLONL® Lo

s e st s 1

—
Teheran, The advantages of close contact with a muiti-discipline noea '

[,
fnstitution have already been stressed azd Arya Lehy ‘;;g_;j:;,:‘;_n__;ﬁ; DA

the author very favourably in its equlipmert and approach.

Contact with industry is encouraged {12} and & pemcer cf Ulie
soadenic staff, Dr, Toosl, a structural engineer, is also acting 3 latens
officer for industrisl contacts, The Vice-Chancellor, Dr. Amin, ezti-zies
that the volume of contract work for Government ard industry is rurning at
between 200,000 and 300,000 US$ per annur. There is a fixed scale ¢l
charges, ranging from 1000 rials/hour for Ph.D and 70C-850 risis/nour v
M.8c. and B,Sc's. This seens realistic in relation to salarics z.i2
overheads but may be too high for some gections of industry., Hail tre
fees are pald to the staff and the balance to the university.

Good oontacts already exist with the Geclogical Survey arcd with
universities in the UX, notabliy with Imperial College and Strataclyde, A
Joint research projsot 1s in progress in association with Imperial C:ilege,
Resruitment to the C.M.T. from the university would be help=d. A subszant! ..
ares of land is availatls in Isfahan and, acoording to Dr. Amin, inere WUl
be no difficulty in making some available for the C.M.T. “Alternativels,

4 the university is to be transferred to Isfahar in its entirety, ihe

buildings and space would be very suitable for s complex of indusirial

* There seems to be .. difference of opinion on this point, Tre unlvers'wg
staff seem quite sure that the university will remain on L1tz prezen’ N
indefinitely and that Isfahan will be an eXtens.ion, WolLEory aht 7l
Organisation officials are equally sure that the universiily wiil be
moved in its entirety.




recearch conhtres, which would include the CoM.7T.

The objecticns lle in the likelihiood of cdministrative control by

the w.iver t,. The uriversity authcrities and their exlsting services
to induairy would b2 in cor rpetition with the (ei%eTe und work woulld e

directed there rather than to the C.M.To University policy would not

necessariiy alwars favour the CoMeTe, an essentlial requirement ¢ wh.ch

would be that ail work going on in the CoMsT, wouid be confidentiui

to the s;‘cr.,ig;_in the first instance and should not be 1lnfluenced by
university starf or the student body, This latter peint is a very real
danger, sirce even in developed countries students can take action
danmaging to the resuarch work in progress, The expulsion of the Stanford
Research institute, U.S.A., from the Stanford University CATPuS & Casc n
point and seriously daraged the contract research programme of that
Institute.

Uniike university personnel, the staff of the C.M.T, should have
conditions of employment allowing dismizsal for rodu.ndancy. The need to do
useful work is thus brought home %o every mexber of -u'r. A somowhat
higher salary than that paid in equivalent academic appointments wculd be

necessary to compensate for this insecurity., This may well lead to disputes
if the C.M.T. and the university are under the same sdministratizn. The
C.M.T. should therefore be autonomous and physically separated from the
university. Subject to this, the oase for associating the C,M.T. with

Arya Mehr University is very strorig.

VISITS AND DISCUSSIONS

A

A dlary of the mission has been kept and will be available. ™e
yumber of visits and discussions has been less than had been expested.
The author's similar mission to Pakisan (14) and the UNIBO instructions
had led him to expect that the Iranian Goverrment would be responsible
for arranging a programme of visits with appropriste guides and travel
arrangsments, This did not ocour, from whioh {t may be inferred that the
Irenian'Government's interest in this project is not very great,
Stimulation of this interest is clearly necessary if the projeet is tc be
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sucoeasful, Nevertheless, subatantialilys alt udli/lduais in tre
Govertwrent service tprnud gupport ior Ahe ';.M.':‘. ir general ter .,

although mcst were ngain:.t actt‘r.; " A prmt.ne e ta Listumel.t arl.

. —— e e i -

favoured a pre! lminary explntat.w/ stnee, (iters of oitlice acciy

s ey 2 e e e

in thia proposed first stage were rade oy Mr, Zand, Maraging @i
the Mining & Metallurgical Corpe raticn of Ilran, and oy Mr. @aKntl

at the Ministry of Econory,and these were much apLreciated,

REGIONAL Co-OPERATIVE DEVID. it -

8imilar recomnendations have been made regarding & Lropo oo
C.M.T. in Iran., The universitiec in Pakistar. werc less in tcuch v’
industry than Arya Mehr University and the facllities for post-gyul. .o
research were very mucn less. In view of the assoclaticn tetween roe
and Pakistan under the R.C.D. scheme, it would seem wortih exploring e
posaibility of co-cperation in the provision cf metallurgical experti ..,

OOLLABOPATING INSTITUTE

If all the proposals in Section II1 are accepted, the collarzrsting
Mltuto in a developed country should have experience in Je in deallng ~.t PR
the problems likely to be submitted and lhoulc. have ocomparapie equlirnent LC
that eventually envisaged.and-set-ous-in-destien . It should huve
demonatrated success in dealing with both private industry an? Ooverroent
ressarch contracts and should preferably show that it can and does crerale
in such a way that an excess of imcome over expenditure is avallabic to e
ploughed back to inorease the racilities, It should be able to advise on
research managmment, including the control of research prograrmes using
the plaming diagrem technique, It should provide library and informaticr. k
ssrvices and be prepared to train technologists in the use of instruments !
that 1t 1s proposed to install in the C.M.T. axd allow Irarnian graduates
% participate in ressarch projects, Rapid and effective communication
by air should be possible and, since Pnglish is generally regarded a3 the
second language in Iren and the first in technology, it should crefer rekly

be in an English speaking ocountry. The Fulmer Research Institute, Stoxe
Poges, Ingland, fulfills all these oonditions and has an added adveniage
of being owned by a scientific society, the Institute of Physics. !




T™he Inetiute of Physica provides the secretariat for the U.K.
Council for Science and Technology Institutes, which includes the
Institution of Metallurglsts, the Royal lnstitute of Cnemistry, the
Institute of Mathematics and its Applications, and the Institute of
Biology. It alsoc houses the R & D Soclety and the Association of
Consulting Scientists and is in a unique position to call on the advice
and services of people and organizations from a wide rangs of
disciplines.

There is a need in Iran to improve relaticnships between different
academic institutions and this could well be done by forming lccal socletlics,
such as an Iranian Metallurgical Society, which cculd be associated with
and helped by the approppiate institute in the U.K. Such institutions are
also prepared to advise on education and training and in giving prufessional
qualifications which supplement academic degrees and ensure professional and
practical competence in the holders. ’

o




RAFERENCES

1. Report on the Techniicusl Missicn for the Estabi!cshment
of a Centre for Metallurglcal Tectmology, T.He Nilnawen, rebrunry,

2. Report on findings and views regarding scope, nsture, ard
tnstituticonal relationsnip of a projposed Centre for Molailurgleal
Technelogy, L.C. Correa da Silva, January, 1U7i.

Report on the Adviscry Miseion on the Establlohment of 2 orop oo
Centre for Metalluirgicali Tecrnnlcgy, LeCe Corrve da Siiva,
February, 1971,

Exploratory Missicn tc assess the development of the iead and
Zine Industry, B. Crowston, January, 19/0,

An evaluation arnd appraisal of studies made concerning the
development of a Lead and/cr Zinc Industry in Iran, E.C.K. Spouner,
September 1971,

An evaluation and appraisal of the studies to develcp 2 lead era
2inc 9melting Industry mainly for lead aspects, Alrred H, !lesce,
October/November, 1971,

A pre-feasibility study for the manufacture of semi-finisned and
finished copper and copper alloy products in iran, METRA
International, May 1971.

Mashad Foundry and metal working shcp survey, August i968.

ISIRI Metrology Centre, Planning of the Metals Testing Lacoratory,
P. Mti. 19710

Equipment ordering for the Mechanical Testing Division, Metrology
Centre, ISIRI, 1972. Planning Report, A. Thalin, Feoruary, 1372.

11, Irenian Standards Yearbook. 134y (1970), 21.2.T0,

12, Final Report to the Institute of Standards and Industriai Research
of Iran on Industrial Research, Harold K. Work, June 197C.

13, Service to Industry. The provision of Consultancy Services ard
Teohnical Facilities, Arya Mehr University of Technology.

14, Proposed Centre for Metallurgical Technology, E.A.G.Liddlard, Fpril 197i.







% + i
| 9% T 8 SR : Al T et S,
AT R T
{n g vtk o4 W ga P, a0 A PR W v
O e v t— U —-—-—-—-—-—-"‘""‘l

t EARY et LI e * e e a e
(B ™ Cgent 1, et o a, o Corat e intoxtg

Wayr @bl vewty o A0 Vike LiweR,
(e B mnict rw.ah hoauwotdy e L6 b e it

- — -
L T ta . A ﬁt—‘,!:é.
‘; o < SO " J hre

-

(d) T‘fr (re . ] Pt .k D ac T @ M T e ey L ve . AR A S T

ohjestive: -t ul n (&) & O Hir ve,

o) ™ refer u. whe SUliaeuFebRg 1hot:bube Lroluems bhat ot L Le g -
i losaiiy,

(f) T onswre Shat sufficiont funds are avaii.sbie $0 sugp.rt a ., T,
ohen it Lo cstabiishes,

(8) ™ pian and suporvise Wne builiding, equipping, and staffis, f t.o
CMT., oublect % (f. obese,

() T Wweln sowrtorpart ranisn staff in @esling with meta.iurgi i
Predione and carrying sut mota. .urgicas rFeseers: ror botn
Gernsent and iaduetry,

(1) B waia Laderetery toctnicians % wee oquipment whish will be sat
w i the CAT,

() T omsure Wweugh Ve ealishureting iLastitute What adequate backeu;
fostiition in W form of toshmiocal Lafermetion, research, tralring,
dmmmuuup-m-\uummw the
4.5 amd CA T,

]
uumu*xuwﬂzmd

Bt B Gurunmg of ire, WD e Maistry of Bemeny, anould
poovide She nocsesary offige fofiities and serviogs apd tla gupDterpart
loaniep otalf. WIID will M wieetely respunsible for provilirg and
mﬁmuuummmmnﬁm througn




LT Y bt R R PO v Pe peeme a. DF Bt #le nedbwd s |

s s o

existing sUdl sl | Teliak JE Slbebl 00 BOGREINTY ngd » Pwut

s
de.a,, T Cnrat g hst. ' . te shousd U V) e brea-up feell b

e .
in the .+ o1 . Prary el ind roalick, Sechh eal adyi e, caFry oul ¢

exper .mel 14l ad Lesl PR an e poored, W ot vide UPaiting t ot

lrad.iai. ¢ wter: art staft,

Mie Miimer He earel 'n. tituse, 3eehe Poges, g wd, wouid e

Willirg to set as @C iatnrasting hetitube,

it will be Whe reaponsikility of e sbal f of tw hmlurﬁcn
Mviscry Jeryice, umser the Pre jout Mamager, W woe. o eetivesr (8) W

(g) sl of UNIDE, Whrough the eclisherating [Retitute, W WSO objeeti e
() 80 (j)s ™e M.A.S, staff viii aPPangs #iw: organiistions iR lram
Roving the wppropriste fasilivies %o Gapvy out 0ot oF sesserch work .n
sgroed terms, Appropriate fasii.ties may b foumsh b ont oF mere of e
following inetitutions, which ape Listed siphanesicaily and mrd in . -y
of preforenss:-

Arye Tohwr iniversity, Tohsran

Gnlegicoal Survey, *

Irenien 01l Company Reccarch Labersterics, Moy
1.0.1.R.A,, Rered)

Niytechnie, Thoren

Tohoren Und versity

s 1108 18 net 1ikeiy %o 4o complete amd Whe R.A. 5, 2087’ shoud
soeh fosilition amd foveursh.c Seorms FPon Gy oWher suitble organ. ;\iom,

1a Yo ease of majer probiems, Ww stalf of the LA, wil)
fosumslote rescarch and €ove. pment ro g wmes, obtaia tenders, and rrengs
for Puniing sontracts MEFvEr GperepPists. . theugh W swllalesetiag
18004 tuse vill bo aveilehieo W advise and Gov wp plamiag ¢lagrue
whave vequiral, 1% wiil NoA hove GAF WaRepeiy MR CAPIPIng @ Suek
csmtrests.

e B.A.5. otaff viil saintein contest Ghovugh G nbelry of




Svonsty with theee bedien respansiPle for researet. and deve. pret’

foen omd will advise Vhenm en motallurgica)l problems, ywaciflca: 'y,
liainon shrould M with crgmizations sel out = the attacred (151,

St Whis shouid ot be Laken a8 exiwmuati ve,

Yhe M. A S, will elee maintaia sontact with UNIDD thr gt
sentdont representative, Mp, Malion or his deputy, and w. i1 the N
regiomal asdviscr, W, Aghassi, ard will repert inicrmall, rnot iess
froguentiy Vhan ones & month and prepare progress reports al inter -
of oln meetha, oF ot sueh Vimes as ma; be required,

P cclisbereting Inetitute will be responeible, throug. ' 2,
for resruiting and maintalia s suitable tSeem of emperts !n [ra wa [ v
providing an officiant and repid beea-up teehnisal and Informet..r =-: .. (=,
preforably weing Iren Air peseonger and carge, pecialist staft wd
oguipmant will do made available st short netice and flown cut where
aseeseary % doal vith emerganey problems, It 13 noped that the & ver msr.
of lvan will be prepared % waive Uw custams and lemigration f.ma. .. s,

Dhamund._sad_Dhal<
To iy oguipmant noevepqry ot tAls stage will be offiee furniture,
Ponriters, ote,, with some boghy of [a{prenes and & fow sesic pieic: -f

CPMogEt sush as o bench Siorvesese gnd periabie hardmese tester, s f.oe
§0 40 prupsesd o uwee caporimsmial fo .lities ia other ergan jpii.ns.

Sosindenl Maff shwuld csonsist initially of Wwee UNIDD expe-ts ori
Gree ermterpert lranien grebates (see Prierisy A, Seetion IV main repcr. .
Nrtthey Weamieal staff will enly bo reeruited 1f additional funds oe corme
osnidabie 0 he fure of pagiand for warh Geme. Ioeretarial and aweriy;
Aaft will alse be aoeded,

~!“~l“\hdﬁu=-‘|wum L
ey & gsomsd wth Na@ 11, (.0, e bullding snd eguipping of o
SAS, choutd Mo ahan tcunrde the cad of We soesnd Joer, Assuming




-28-

Stage I starts in 1973, the start of Staga 11 will oommence in 197,
but the M.A.5, will be maintained during 1975 with a view to inoorporating
the M.A.S. into the C.M.T. in 1976, b

Costs and F\mdﬂg

Apart from office equipment, eto., no capital expenditure will be
necessary in Stage I, The operating costs over three yeoars are as
estimated below,

(a) Iranian Government Expendi ture

E months 1,000 Ria_:

2 Iranlan ocounterpart technical staff - la 2,160

2a 1,800

Ja 1,800

D Secretaries 2,1€0

1 Amenity staff 216

Office upkeep, postage, stationery, ete. . 60

Telephones, etc, 5

Office rent 50

Travelling and staff subsistence 200

Use of outside facilities, less payments received 6,000

Malf eost of experimental and test work at eollaborating 2,000
Institute ——

17,496

Md eapital expenditure - 3 electrie typewriters, bench
aisroseope, hardness tester, reference books

Contingency allowance

(v) Mm

36 man months, mgnt Manager 1
] ] [ ] L} 2

» » LJ » " ’

Collaboratirng Institute's sharges for 3 yoars -
Training 3 fellows (graduates or technisins - 9 man years)’s,00c

Baek-up facili‘ies - library, trevel, ete. 66,000
Malf cost of experimental and test work st collaborsting
Institute X9,0C0

Contingeney allowance

Centingsney sllowenee 1s intended to cover inflation

a2 wel)l 88 YAl Tescer axmemdd duee @202 TOOTweMEE




NRlg Cost of experimental and test work at collaborating Instit.-e wili
be shared, mmxumumum. materials and
mﬂuﬂuuuh»knb.uﬂuuuuﬂnwlmofwwk
varies, xu-uummxwmnnu-tumw
Payments received from elieats of the M.A.8, The estimated ocuts are
bnndonﬂumoutmmnﬂnnﬂ-umm
Inst tute of 210,000, or 26,0000, whieh eovers salaries, materials and

wmmumhwmwuum»mor.
C.H.T.Mu“tttbﬂmtnmdmuumdahalu
wmmwmmhnmumnmmm.
Munu-wuumnmummuuxum
muhm«mmmm. Although the author holds the
vxummmmuumumummuum
mmnn-umm. with Whe objest of reducing the
dargse %o induetry.,

nummuw should be an anmual income of not
1-&-«.--4111-4-11-. um-nq-umotmm
soo.owunmumma..muum.mnm«
eoproxinstely 8,000 square svtres and & sixiler s SMLYINEC LA, .,
nmuummcunmuwmm.m;u-mu
©f whem wuld be Fh.D's and & tetal S%aff of about 120, The salary i1l
uuuumm«m.mmumw.mxum
inalude mnmdmm“u-m
-..mmmwmt—u.mmmu
umu:uumuuu-mmm.

umumuummm
ogippiag and staffing Yo labevateries, unm-&.nmp

wuld be rether ccadends,
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