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30th December 1970
51351264

Chief

Technical Procuresent and Contracting Office
United Nations Industrial Development Organisation
A 1010 Viemna

Austria,
Dear Sir »

We have pleasure in submitting our report on assessment of
the demand for tonnage as well as alloy steels in Iran, in compliance
vith provisions of Contract No.29/69 of 25th June 1969,

The report, presented in four volumes, makes an assessment
of the future stesl requirements of Iran in 1972, 1977 and 1982,
corresponding to the terminal years of the Fourth, Fifth and Sixth
Plans, respectively, Yolume ] contains the conclusions and the
classification of steols adopted in this study, Yoluse 1I reviews
present steel consumption in Iran, discusses the techniques available
for forecasting demand, and selects the ‘end-use method' combined
vith intensive field survey as the most appropriate. In Yolume 1II,
the demand estimates are analysed and their validity checked by
independent demand projections made by other techniques. The possi.
bilities of steel exports and the effect of substitution by other
saterials are examined and the shortfalls for various categories of
steel are discussed in Yolume IV together with profiles of some
parallsl, foeder and steel consuming industries which need to be

developed,

The report presents, in text and appendices, comprehensive
statistical data, ons made and of the methods by
which aicro- and ons have been derived, in order
that the study can serve as basic reference material for keeping
track of the development of steel and related industries, and for
llkin.1 suitadble adjustment when structural and technological changes
arise,

A draft.report was submitted in May 1970 and discussed in
Teheran in October 1970, Comments made during these meotings have
been kept in mind in finalising this report.
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Of the various statistical techniques for foreeasting steel
demand, the end-use method has a high degree of walidity for a
groving economy 1ike Iran, since it takes into account foresecable
changes, both structural and technological. Basiocally, the end=usc
sethod involves the precise identification of the end-uses of steel
in various ssotors of the and the foreoasting of output
levels of steel user industrics/scotors; the dctermination of norms
of stesl consuaption for each activity; and the application of
these norme to the output levels to arrive at the overall steel
requireasnts,

The study vas primarily based on a fisld survey covering
most of the existing large manufacturing and consuming industries
in Iren as wll as major stoel importers.

In making forecasts of development levels of various indue-
tries and cconomic sectors, certain growth rates of national income,
industrial production, population etc have been assumed, taking into
consideretion the current structure and growth potentialitics of
Iran's eooncay in the context of the natiomal plans. It must be
emphagised that the validity of the foreocast is dependent on the
reliability of the assumptions regarding growth rates, and that
deviations would necossitate corresponding revisions of the forecast.

The oonsusption of tonnage steel in 1968 is estimated nt
1,383,000 tons, and of alloy steels at about 12,000 tons. This study
estimatos future demands to be as given in Table 1.

TABLE 1 -~ OVERALL STEEL DEMAND
(4n million tons)

A . M

Wlﬂd. 1.631 2.508 4.386
allay 201  ux  ou

Total finishod steel .. 1.668 3.600 4.447

- alloy M 434 2240

Total ocrude steel oo 2.098 3.301

Provision for defence & export of
manufastured goods . 2,108 Q.398 0,93

Grand total demand ..
Installed capacity required .. 4.00%




m. N DASTUR & C.. {2!"7. .70 30th I.cember 1970

513%=-1264

The validity of the total demand estimates was chooked by
independent demand projections made by other techniques such as time-
trend analysis as well as simple and multiple regression analysis by
oorrelation with appropriate economic indicators as shown in Table 2.

TABLE 2 - COMPARISON OF DEMAND ESTIMATES BY DIFFERENT METHQDS
(in thousand tons)

~eitthed of forecest

Ind-use o 1621 353503 4204 46.67 99.92 160.%0

Time-trend oo 1637 2684 3 08 42,08 60.%8 178.18
regression:

i) on mational income .o 18718 3088 4 998 $3.89 93.17 144.46
11) on index of indus-
trial produstion oo 1643 3 938 4 967 42.94 T76.37 139.1%
Mualtiple regression:
1) on index of indus-

trial production
and nmational

income

11) on index of indus-
trial production
and oonstructional
.“1'£t‘.. (X 1 90! 3 015 ‘ 570 - - -

oo 1619 3488 3 47 55.60 87,20 138.18

It will be observed that the demand agsessment for tonnage steel
by end=use approach agrees rather woll with tho time-trend and multiple
regression forecasts while forecasts made by simple regression are also
not far out. In the oase of alloy steels, the forecasts by other
methods do not agree well with end-use estimates exoept for some parti-
cular year or other, one reason being the inadequate statistiocal data
:: past imports of alloy steels on which the statistical forecasts are

osed.

The possidilities of steel exports have been examined and it is
oconsidered that Iran may not be in a position to export steel wp to
1977; lator some small quamtities oould be exported.

The substitution of tonnage stecl by other materials due to
technological trends and Government policies would be negligible for
some years to oome,

The demand, availability and shortfall of tonnage steel are
shown in Table 3,




TARLE 3 - CATBOORYWISE DIDWAND, AVAILARILITY AND SHORTFALLS OF TONWAGE STEEL
(In thousend tons)
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It is estimated that the total availability of finished and
seai-finished steel will be 365,000 tons by 1972, 1,165,000 tons by
1977 and 1,165,000 tons by 1963 ( taking into oconsideration
possidble future expansion of the Is stoel plant). It will be
noted that the shortfalls will be 1,670,000 tons in 1972, 1,925,000
tons in 1977 and 3,716,000 tons in 1982,

In the oase of alloy stecls, no assumptions on availability
oan de made at this stage as no ooncrete proposal for their indige-
nous production has been taken in hand. The ontire estimatod demand
is the shortfall.

These shortfalls indioate the directions wvhich planning for
additional steel capacity in Iran should ®ake. In the light of
thees shortfalls, setting up of additional capacity for structurals,
8 nev steel plant for flst products, and a plant for the produstion
of seamless tubes would need to be considered. In the case of alley
and special steels, a plant for the production of non-flat products
would be worth oonsidering to meet a sudbetantial part of the demand.

The sustained development of the steel industry ocalls for the
simultansous development of many parallel, feeder and steel oconsuaing
industries. Profiles of twelve such industries relevant to Iranian
oonditions are presented for oonsideration.

Respect fully submitted
M.N. DASTUR & COMPANY PRIVATE LID

by

el

D .nr NN, Dagtur, Wamging Direstor
oos Chief, Purchese and Trensportation Servioces
United Nations

Nev York, K.Y. 10017
U.8.A.
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RELANATION OF SUSQLE

Three dots (...) indicate that data are not available or are not
separately reported.

A dash (=) indicates that the amount is nil or negligible,

A blank spase ( ) in a table means that the itea is not appliesble,
A plus sign (¢) indicates a surplus or an insrease.

A ainus sign (=) indieates a defieit or desreese,

A between numerals is used to distinguish thousands and
(1 36 o89),

A full stop (.) is used to indicate desimals,
A stroke (/) indicates a orop year or fiseal years, o.§. 108¥/198¢

Use of a hyphen (=) between dates representing years, o.g. 196064
normally signifies an annual average for the calendar years
involved, ineluding the beginning and end years. %' between the

indicates the full period, e.g, 1960 to 1064 means 1940 »
1964, inclusive,

Reference to 'tons' indicates metric tons, and %o 'dollars' United
States dollars, unless othervise stated.

Mdh“pmnh.uinhbludoutlumwthdiwﬁ
totals, because of reunding,
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& - LMIRODUCTION

Steel is closely linked to industrial progress and
eoonomio growth, With the great emphasis being placed on
industrial expansion and diversification in Iran, steel is
destined to play a major role in the years to come.

Ieai’a habiciad develoomett plans

Iren has embarked on a long=tera programe of
industrialisation, the main cbjectives of whieh are to
aake the country less dependent on fereign sources in
redpect of consumer goods, to produce within the oountry
oapital and intermediate goods s0 as to progressively out
dowa the volume of imperts, and to diversify the emport of
loselly mamsfactured geods whioh would reduce the present
dopondence of the econcay onh oil reyenues.

Mosrdingly, Iren's Pourth National Development Plan
(1000-1978) euvisages an average anmual growth rate of 18
per oeont in the imdustrial sector and 1Y per cent in the
adnliag seetor. As & result, the condribution of industey
ond atning te the Gross Mational Product at the end of She
Pourth Plan poried is ampected Vo rise frem 14,1 per codb
% 17,0 por oomt,

=1



UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

M. N. DASTUR & COMPANY PRIVATE LTD

1 - Intreduction (cont'd)

Ioyeatasnt in lodusticx end ining
The scals of economic effort and investaent required

to achieve this target is dest illustrated by a review of
the sectoral allecations to the industrial and mining
sectors during the Fourth Plan. Compared to the Third
Plan capital investasnt of Rials 70 billion, the total
fixed investasnt in industries and mining (excluding oil)
is expected to reach the figure of Rials 213 billion during
the Pourth ®lan. Of this, about Rials 170 billion will de
iavested in metallurgicsl and mining, wmechanical and
electrioal engineering, tractor and automobile, chemical
and petroohesical industries. The total investaent in
the oil and gas sector would be Rials 105.8 billion.

Atenl.and soenenia stoth

An industrial development programme of this sagnitude
vould require substantial steel inputs, for the reason that
stesl enters into the construction of all production equip-
oat and machinery, pover stations and treansmission lines,
dens and bridges, reailvay lines, transport vehicles and
oguipnent. A definite correlation therefore exists betwesa
cooneiic develepment and steel consumption.

12
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1 = Introduotion (comt'd)

Industrial
inputs for

Increase in agricultural production also calls for
increased techmological inputs to raise the productivity
of Iranian agriculture = better farn implements and sachinery
for oultivation, earthmovers and graders for developing
the land and for building irrigation works, chemical
fertilisers and pesticides to improve yields, machinery to
process tho products and vehicles to move them %0 the
sarkets. Such repid expension in agriculture cannot take
Place in fsolationt industrial growth must procesd
siaultansously to provide the required techmological
inputs for .cmumrn development,

With the strengthoning of the economic infrastructure
during thoe carlier Plans and the setting up of basic indus-
triss such as stool, petrochemical, machine building and
alminium, a siscable industrial base for the domostic
production of industrial machinery, transport and electrical
oquipmont and o vide range of consumer durablos, is being
croatod in the country. Rapid progress in this direction
as onvisaged in tho Fourth Plan would necossitate increasod
oconsumption of stecl,

Iren has some of the rav materials and the infrastructure
required for the production of steel, Moreover, in view of
the strategic importance of stevl, it would be logical to

1-3
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1 = Introduction (cont‘d)

develop her stecl industry at the nrliest~ and achieve
self-gulficiency to tha extent possible, Given the
techno-economic conditions, Iran should bo able to produce
stosl oconamically by the maximusm exploitation of locally
available rav materials.

Need for Jons-ters plamping in gteol
As installation of new steel ocapacity together vith

infrastructurc and tho developmont of ancillary feoilities
such as nev aines, vasheries, water supply, railvays ete
is & time=consuming process (extending in many ceses from
6 to0 10 years), planning for steel must necessarily be
done in long time spans. Oonsequently the Pourth Plan
should be concerned as much vith advance preparation
connected with stesl development in the subsequent plans
as vith the achievesent of the Pourth Plan targete.

The necessity of taking a long=tera wview of the
development process and treating it as a smooth continuing
endeavour rather than one broken into distinct short time
intervals has to be constantly borme in mind, if planning
is %o be successful.

Immediate needs are often so urgent and the bemfite
of perspective plaming sesm so remote that the need for an
additional stesl plan or pover plan 8 $0 10 yeals henoe
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1 = Introduction (cont'd)

may not appear to demand urgent consideration. But the
penalty for feiling to take decisions at the right time

to initiate advance action may be heavy in the future,

It nesds to be appreciated that the mere formulation
of a target for stesl or any othur key sector is not enough,
Detailod studies ncod to be undertaken at the technical
lovel to work out the implications of the target and define
the appropriate steps that necd to be simultaneously
initiated to make possiblc integrated progross over a
wide front, In the absonce of such detailed and co-ordi-
natod studies under competent tochnical aegis, shortfalls,
delaye and high costs of production will occur which will

make orderly progress towards targets impossible.

tion
This report has been prepared in accordance with tho
soope of work indicated in contract No. 29/69 dated 25th
June 1069 with thc United Nations acting on bohalf of the
United Nations Industrial Devulopment Orgarisation and
subsoquent amendment No, 2 dated 11th Decamber 1969, The
torms of refaronce rclevant to this study are given in

Appandix 1-1,

-3
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1 = Introduction (cont'd)

A Draft Roport was presented in May 1970. Dotailed
comments were received on this from UFIDO staff in Toheran
and Vienna as woll as from the Rescarch Contre of the
Ministry of Bconomy. The Consulting Engineors team visited
Tcheran from 23rd Septomber to 3rd Octobor 1970 to discuss
tha Draft Report. Points nade in those discussions havo
been kept in mind while finalising this roport.

fhrugturo of tho report

The roport prosonts an analysis of the oxpected demand
for stecl, including alloy and tool stecls, in 1972, 1977
and 1982, Basod on the pattern of futuru demand and
probablo indigenous production in various oatogorics, the
shortfalls havo becn ostimated, Dovelopmont of infra-
structyre, rav materials and suoolies, and intermodiato
and auxiliary industrics to consumc gtool products are
briefly decalt with,

The report containing ninc chaptors is prosented in
four volumes. Volume I oontains the Introduction, Summary
and Conclusions and Classification of Stevl, Volume II
dotails with Past Consumption and Prosent Damand for Stacls,

and Mothodology of Domand Forocast and Fiold Survey. In
Volumo III, the Domand Analysis is presentod, while Export
Possibility and Substitution, Analysis of Shortfells and

Development of Steel Industry are discussed in Volume IV,

1-6
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2 - SMURK AN QQUCLISIONS

1, This report presents a study of the demsnd for tonnage
steel snd alloy stasls in Iran by 1972, 1977 and 1983,
the finel years of the Pourth, Fifth and Sixth plen
periods respectively., The probeble futurs esvail=-
ability and the resultent shortfalls of ateel are
revieved, .

3, Integrated ateel plants and allay steel plants are '

complex undertakings with long gestation periods. As
stool ie indisponsablc to industrial progross, it is
ossontiasl thet aeppropriatc sSops arc initiatod well in
edvanco to moout tho futuro domenda of industrial
dovclopmont, Tho domsnd study is a nocossary orcludo
to work in this diroction,

3. Iran's first intogretod stocl plant, now undor orceotion
Dagkeround ot Isfahan, has on initisl coapacity of 500,000 to
600,000 tons of finishcd stool, with provision for
furthor oxpsnsion. This study would holp in meking
docisions on tho megnitudc and phasing of tho oxpansion

of Isfahen plant and sotting up of othor stool plants,
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3 - Summory and conclusions (cont'd)

4,
Qassifieation

5 [ ]
Products
savered

6.
Dircet
dmnorts

Ionnage stgql

Stool may bo broadly elaoesifiod into two catogorics,
earbon (tonnagc) stool and alloy stcol, Tomnage stool
products contoining not more thon 0,8 pur eont carbon
arc gonurally produsoed in lirgo intugrated plants in
the roady-to-usc stato, Thu ecommureisl forms ond
quality associotod with cach stool product and its

prineipal applicntions arc roviowed in Chapter 3,
The products covorcd by this study aro tho following:

Structurals - Bosms, anglcs, channols, toos,

Platus, hot rollod shoute/stripe,
oold rollod sho:ts/stripe, tin
platce, galvanisod shoots,

Flat products

Reilway matorials - Roils, othcr railway matorisls
such as fishplatcs, dogepikos,
fish bolte, whucls, tyros nnd
axlcs,

Oth.rse = Soamloss und wolded pipos and
tubos, wiros, bars and rods.

Pant consumetien and propcot dogand

T1ll now thc* - hae boon no indigenous primary stool
production in Iron. Rocomtly somc stoal rolling mills
and & woldod pipc plant bosod on importod stool somis
hav. bucn installod, Tho lsfahan stcol plant 1s

oxpaotod to go into production by 1978, Thurcforo, tho

2=2
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AEIMENT OF STSELS BEAMND N AN

3 - Summary and conclusions (ocont'd)

Indizuct

stocl requiromonts of the country hithorto have boon .
mot ontiroly by imports cithcr in thc fomm of finishcd
products (such as booms, snglos, plctcs, shocts) or in
the fom of scmi-finishod products (sueh as billcts to
bo ro=rollod into finishcd products). To moot tho
growing domostic domand, dircet imports of tomago stoul
have riecn from 347,000 tons in 1968 to 1,365,000 tons

in 1968, as given in Table 3-1,

Tablu %=1
DIRECT TONNAGE STEEL IMPORTS - 1963 TO 1968

I ) |
000 tons
1963 M7
1963 3%e
1964 508
1965 685
1966 730
1967 1316
1968 1 368

Indiroot imports aro in the form of manufocturcd itcas
such as machinory, mochinc ports and compononts, fabri-
catod itoms liko stcol structurce, tanks :nd vossols,
sutomobilcs and othor tremsport cquipmont, domcstio
applioncos, onginooring goods oto. In kaoping with

the long-tomm industrislis~tion plan, Iran will gredu-
ally produco machincry end oquipmont which arc hithorto

8.3
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3 - Summary ond conclusions (cont d)

fmportod ond consoquaontly thu porecntnge of indircet
imports to total st.ul consunption of tha countyy

will gradurlly dininish, On thc basis of norms of stool
contont of importod mochincyy ond oquipmont, indiroet

stool imports heva buun ostimatad (Toblo 2-3),

Tablo 23-3

INDIRECT IMPOKTS OF STEEL ¥

tons !
1963 .o 146 000
1963 oo 143 000
1964 .o 206 000
1965 oo 257 000
1966 oo 303 000
1967 .e 304 000
1968 oo 481 000

g/ About 5 ncr cont is elloy ond spocinl stools,

In viow of tho absango of indigonous capooity for pri= -
mary stool production and nogligiblo stocl oxports

(only somo emoll quantity of pipos hev. boon uxporbod
to Pekistan ond Seudi Arcbia in tho post two yoars),

tho apparcnt consumption of Iren mey bo ossumcd 28

oquivalont to imports.

In order to assoss futuro stool domand, an undorstanding

of tho pattorn of etocl oconsunption in tho past 1s
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2 - Summary and oonclusions (cont'd)

10,
11,
Rogional
nattaon of
seosumotion

csscntial, This has boor ostimetod by ficld survey and
'and=usa' mothod (in which tho consumption nomm pcr unit
is ernliod to total nroduetion of cash stocul consuming

itum), The mojor ceovnomie sootors eonsuming stcol aros

A. Trensnort oquipmont

B. Elcotrical oquipment

C. Industrial nd agrioultural mschincry

D, Motel nroducts

E., Construstionol ond olliod setivitics

in various oconomic sootors.

Tho eonsumption of tonnoge ctecl by the mojor consuming
scotors for tho yoor 1968 is octimated 4n Chaptor 4 and

shown in Tably 3-3,

At nrusont tho bulk of thc staol consumod in Iran (ovor
60 per cont) 4s utilisod in Tohoran arca and tha
ramaining 40 per ount is distributod primarily in
largor oeitios whorc thore arc largu concuntrations

of paoplc (Tablc 3-4),

2.8
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2 - Sunmory ond conclusione (cont'd)

Tablo 3-3
TOTAL STEEL CONSUMPTION BY SECTOLS, 1968

Staocl
tons
Trensport oquimaent oo 37 000
Elootrical ogquipmont 8 000
Industriel and agriculturcl m"ohinory 2 000
Motal products oo 245 000
362 000
. Pipos, tubcs end fittings for IGAT

projoet and >thor oil, gas and
wotor distribution notwork ., 266 000
Sub-total e . 228 000

Sparcs ond maintunaneo work

@ 10% o ~13.000
Sub~total . 801 000
Construction and alliod ectivitics 488 700
Total oo me
Stock @ 3% .o _m
1 315 700
Non=covcrago oo —31.700
303 400
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& - Sumary and conclusions (cont'd)

18,

13,

Tablo 8«4
REGIONAL PATTERN OF STEEL CONSUMPTION

Toharon .o 60 .
I=fahan .o 10
Ahvas .o 10
Arak .o 8
T-bris . 5
Othurs oo 8

1oiad a0

allay stools

With inercasing indigonous nroduetion of nlant and
oquiymont, Iren's roquircmonts of allay stcols used in
thoir nanufaeturo is likoly to inercaso, Thorc 18 no
indigonous eapaecity for nroduction of thosc stuols ot
praosont, In tho {atcrust of tho nationnl ceonomy,
Iren should now taku stons §o0 moot a substantinl
proportion of hor olloy stool roquiromente from indie
gonous sourcos, This domend study ond o fonsibility
Feport for on alloy stool plamt comeurrontly tekon in
hand, aro tho firet stc s in Shis dircetion,

All stops othor thon tonnago staol eem bo groupod
undor ellay sScols, Thesc stcols efu roquivad 4n
comparetivcly emall tonnagos., Quality roquiromonte aro

8.7
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8 - Smmery ond oconelusions (oont'd)

high, end rigid quality ocontrol at all stages of
ssnufecture is essential, Therefore, these steels are
often nede in plents auch smaller in sise than tonnage
steel plants, Operstions start with steclmeking, usually
$n elestrie erc furnage, with stecl aersp 3s tho basic

Pow matorial,

Aldoy steele ar> roquirod mostly in tho form of ber
peoduets (volled or fosgod), emeopt in $ho caso of
(1) stainloss stools, Sho bulk of which aro roquired
o8 flat nroduets, 1nd (11) cloetricel gredo siliocon
aools, Whe cntirc domand for which is in thin geuge
(86 G and 89 G) shoots,

Mjor sllay sto.l \ypos, spucificetions, compositions,
S2osteant end 2pplicationes oro dualt with in Ohaptor )

and Apnondices 3-8 ond 3e3,

Thu diroet iaporta of alley stcols from 1963 to 1008
sfo givon {n Teblo A8, |

Teblo A0
DUORTS OF ALIOY AND SPRCILL OTELLS

~dtik... L
100
100
1964
100
1900
2007
1000

S8
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8 - Summory and oonclusions (cont 'd)

17, Stutictics indicetc a suddon apurt in imports of alloy

Unagoountebdlo stool from about 4,000 tons in 1966 to ovor 35,000 tons

ineroesc in

ianorts in 1967, An oxsmination of import stotistics suggosts
that obout 6,000 tons stu-l wiro and about 25,000 tons
of shoots hevo boun wrongly dncludud under slloy and
snceiol stocls, Exoluding this tonnage, imports of
alloy ebools in 1968 would omount to about 7,000 tons
only. Thu imports of spring stoul (sbout 3,000 tons)
and of carbon construction stool (8,000 tons in 1968)
eru ndt fncludod in the c~togory of alloy stools in
tho offieisl ﬁtotutios-. Taking into oonsidoretion
thoso tonnagous as woli, tho total fmports of alloy

stesls in 1968 would amount to 12,000 tons.,

As $horo is no indigonous produetion of alloy stoals,
pest and pr. sont imports con de tekon as roprosonting

eonsumption lovols,

tathadolosx of demand foxscashing

Iong tom projo.cuonl for a motcrial liko etool havo

Soloetion of tc tako into account practicslly ovory aspoet of tho
fopcansting '
plenning of tha ontirc ocomcmy, Thorc are various
mobhods for forocoeting eSool domsnd, remging from simplo
ampiricel to mor> somplog statistical toohnjquos. Thce

scloetion of o pertiquier mothod doponds on feetors

£=9
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3 - Summary and conclusiona (cont'd)

End-uso

Idontificeation
of stool cone
suning itoms

and scators

20,

21,

such a8 tha naturc of tho produet undor study, the
lcvol of oconomis dovulopmont, tho struetur: of tho
oconomy, tho uxtont to which stetistical dats aro
availablo and tho timo spen of the projoetion. 1In an
oxpanding oconomy liko Iran, tho rapidly changing paeo
and pattorn of growth as woll as tho structural
changos taking place rulc out the adoption of forocaste
ing mothods omployod in industrislly advenced countrios

vith 2 long history of stcady devolopmont,

Of tho mothods avuilablo for ostimating future domand,

the 'ond-uso mothod' hos tho bost cogonay in an aconomy ‘
plannod for rapid growth, This is basod on projoetions

for tho growth of industrics manufacturing stool

consuning itons and constructional activitius in

othor cconomic sectors as woll as tho tochnical norms

of stool consumption par unit of output., Sinoc this

nothod takes into account foroseosdlo changcs, struce

tural as woll as tochnological, it posscssos o high

dogroo of validity in a growing oeonony.,

ikens in ond-usq ngkbad

Tho first stop in tho end-uso mothod is to idontify
tho ond usos of stocl in warious sceotors of the oeconomy,

For ostimating the damand for tonnaga and slloy stocls,

2.10
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3 - Sumary and conclusions (cont'd)

3

Noms of

Domand

sovunty=-six monufaoturod itoms wore idontificd as
accounting for practically tho ontiro econsumption in
tho {ndustrial soctors, In addition, construetional
activitios in thc following oloven goctors olso roquire

tonnago stools

Largo and moddum industrics
Agricultur: and allicd notivitics
041 ond gas
Irrigotion
Roads and bridges
80ei:1 scrvicos
Toloconmunication
Mrports
Ports and hardbour
Powar supply
Rail transport,
Tho noxt stop 18 tho forccast of lovels of output/

dovolopmont of stool-using industzios and scotors,

Tho thind stop s to ascortain thc gross quentity of
stool (including proc.csing loss) going into cach
unit of stoul consuming itoms monufacturod by tho
industrisl soctors or cach unit of invostamont in
constructional ond allicd activitios in othor oconomie

sootors,

Finally, by applying thc noms of consumption to tho
outut lovols of cach stool-consuming aroa, tho soctor-
wiso and total stool roquiromonts aro estimatod,
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2 - Summary snd conclusions (cont'd)

25, The study wos bosed primarily on fiold survey which

Fleld survey coverad most of the existing largo manufacturing and
oonsuming industrios, Dotailcd lists of industrics/
firms in cach major industrial group worc drown up
on thc basis of data availadblc in Industrisl Guido to
Iran, List of Manufaocturing Industrics publiehod ty
thy Mintstry of Economy, Iran Chambor of Commoreo
Diroctory and othor trade dircectoriocs and publications,
Tho lists woro supplomontod by infommetion from
agonoios such as tho Plan Orgenisation, Industrial
Dovolopmont an! Ronovation Organisation of Irsn,
Industrial and Mining Dovolopmont Bank of Iran and
Benk Markosi. |

386, Besod on disoursions with tho Statistical Dopartmont
Sovarago of tho Ministry of Economy, fims which consumo
1littlo or no stool wero climinatod,

347, Inmtorviows woroc oonductod on tho bnsis of thrco soparato
Rosponso to quostionnairos - onc for f.onnago “001 consuming
Satsiomala industrios, onc for alloy and spocial stocl consuming
industrios, ond ono for stoocl importors:

Quostionneiro sont out - 280
Dirvet intorviows - 100

.12
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3 - Swamary and conclusions (oont'd)

Output lowvcls
of manufsc-

luxed Ahoms

Projoction of
congtruotional
and alliod

achivitics

a9,

In addition, various governmint and non-govormmont
agonoios, mejor stacl importors and stockists were
also contactud,

Piold survoy data on output lovols worc compar.d itom
by itom with availablo offiocial statistics and suitable

adjustnonte mada to allow for nonecovorage,

In thu casc of itome curromtly undcr manufscturo, output
lovcls by 1972 and 1977 coull bo ostimatod on the basis
of ficld survcy data, To astimato futuro output lovols
of itoms for whioh capncity is now under implomontation
or aotivo considoration, thu Plan programmos wore

takon into account., In this mannor antieipatod output
lovols could bo dorivad up to 1977, but for 1963
projoctions had to bc mado on tho basis of growth

ratos caloulotod fyom tronds up to 1977,

Of thc olcven coonomic sootors considoroc, spocific

Plan programmos arc svailable for rail transport and
powor supply up to 1988, For tho rcmaining nino soctors,
invostmont lovols in tho Pourth Plen portod only were
availablo. Invostmonts in 1977 and 1988 had to bo
ostimatod on thc basis of growth ratos of rclotod
oconomic indicetors calculatod from past dato, as

213
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8 - 8mnary end conclusions (cont 13)

Ncod for
orosg-

indiesto! bolow:

—_—

large and noddum
industrios

Agricultural and
alliod activitias

011 ond gas

Irrigation
Roads and dridges

Social sorvicos
Toloconmmunication
Airports

Po;'h anc harbours

o/ It 48 to bo notod ¢

Econonic

—didigator

Indox of induge
trial production

National inoomo
Incdox of indupe-
trinl produstion
National inoomo

Indox of induse
trial productior.

National ineomo
National ineomc
National inoomo

National incomo

(4
v A e

to to to
478 1977 1963

13.0 12,0 11,0
9.4 8,5 7.5

13,0 12,0 11,0

9.4 8,5 7.8

13,0 12,0 11,0

9.4 8,5 7.5
9.4 8,5 1.5
9.4 85 7.8
9.4 8,5 7.5

hat tho growth ratous uso horo arg

for ostimating invostmonts only in eonstructionsl and
alliod activitics in tho rospootive scotor anc pot
for tho growth rotc of tho soctor as a wholo,

As tho acouracy of output forocasts is important to

tho ontire axoreiso » 1t 18 noocssary to oross-choek
the ostimated output lovols with indopondont ostimatos
by amploying altornativc statistical toohniqucs such es

rogrossion and timo-trond analysis,

.14
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3 - Summary and oonclusions (cont'd)

33, Out of the totol scvonty-six manufacturod itums con-

Forcoast by sidorod for cstimoting stcvl dumand, suitable sorics
alternetivo
aothods for timcetrcnd and rogrossion cnalysis could be

dovclopod for 38 itoms (34 for tonnago stcol and four
oxolusivcly for alloy steels), Projections

dorivod from thc oquations cstablishcd worc comparcd
with forocasts obtaincd by ficld survaoy se woll as

plen programmc to onsurc that tho forocest lovols
edoptcd wore roalistic, Tho 34 stccl consuming

itome for which foroccast comparisons w- ro possiblo,
account for ovor 75 por ecnt of total tomnago stool
consumption for manufacturod itcms, Thercforo, tho
tonnago stocl domond ostimated on this besis is oxpeotod

to havc a rcasonablc dogreo of validity,

33, Ono- thc output lovels of various consuming itoms
Noms of arc dctomminoed, tho appropriatc oconsumption nomm
is appliod to thom, Por o majority of itoms, tho
noms >f consumption wecrc ostablishcd on tho basis
of actual consumption for manufacturcd itoms by
industrios contactod during th: ficld survoy, Whilc

in- thc casc of tonnage stocl the econsumntion nom s

2.15
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2 - Smmery and conolusions (cont'd)

brokcn down into product ootcgorics, in the casc of
alloy steals it has boen determined by stsel

types. PFor somc items where a precise breakdown

of consumption noms could not be obtainod from tho
industrial units, as woll as for itcms which arc
only to bo manufacturcd in futuro, consunption noms
wope cvolved on the basis of pro’ustion precticos

provailing in othor comparablo countri-s,

Roliability of such forceasts will dcpond to a great
oxtont on the gorroctncss of tho assumptions made,
For tho purposc of this study, thce following assump-

tione have be-n mados

1) Tho production of diff>ront stool consuming
itoms for which output forocasts havc baon
bascd on Plan programmos will matorialiso
agocoxding to Plan,

The growth rato of national ineomc will bo
9.4 cr ocnt a yoar botwcon 1967 and
1978, 8,5 por ocont botwoun 1978 and 1997
and 7,5 por cont botwoon 1977 snd 1983,
Tho index of industrial produstion will
incroasc at tho ratc of 13 por eont por
annum botwoon 1967 and 1978, 18 por cont
bobwoon 1978 and 1977 and 11 por eont
botwoon 1977 and 1968,

Population will inoroasoc at tho rotc of
8.8 pcr eont a yoar,
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4 - Summary end oonclusions (oont 'd)

iv) For the industrics yet to be developed,
norms of stocl consumption dorivod from
liko itoms 4n othor countrics at a similar
stago of duvolopmunt will also hold good
for Iran,

Invostmont policios in difforont oconomic
scotors as outlinod in tho National Dovolopment
Plan and othor rcleted documents issuod by

tho Imporial Qovcrnmont of Iran will bo
followod,

Thoro will bo 1littlo substitution of stocl

by othor matorials boforo 1963, 1In

building construction, r.c. construction will
progrossivoly roplacoc stool framc construge
tion in futurc, as n rosult of gonoral govorne
mont poliey now boing implumcntod,

Tho investnmonts in difforont coonomic soctors
during cach plan poriod will bc moroc or

loss oqually phascd ovor cach yoar of tho
plan poriod, '

It 18 also assumcd that projuotions obtainod by
oorrolating tho avorago annusl invostmont
lovcls in tho diffcront coonomic soctors
during tho Fourth Plan poriod wish tho one-
visaged growth ratos of tho rolatod ceonomie
indicetors in tho Fifth and Sixth Plen poriods
will hold good as roasonably valid ostimatos

of tho avorago annual invostment lovcls in
thosc suotors during tho Fifth and §ixth Plen
poriods,

Recand_skalyais

38. Tho scetorwiso finiehod stcol domand ostimatod on

the basis of tha and-usc study is givon in Toblc 86,
Thoe totel cetimatod domand for tonnago stcol is
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ASIESSMENT OF STEELS DEMAND IN MAN

2 - Summary and oonclusions (cont'd)

Sparos and
maintonaneo,
emall sealo
industries

X

1,465 million tons in 1972, 2,199 million tons in
1977 and 3,557 million tons in 19863,

Table 3-6

SECTORWISE TONNAGE STEEL DEMAND (ALL CATEmRIn)V
(with due allowance for non=-goverage)

Trensport equipment 98 676 307 647 366 648
Rloectrical equipmunt 40 584 69 705 145 479
Industrizal aend agri-

cultural mechinery 31 86 471 o 140 977 v,
Metal products 596 880 960* 1 531 351

Oorstruetional and

alliod activitios 01000 _ 986066 L 3R 841
1akal LML TR R 198 849 3557 3¢

Excluding stoek, aparos and maintenanec, small sealo
industrics, dofonee, substitubion and oxport
roquiroments, Also oxeludoe alloy and spocial stocls,

Includos 180,000 tons of gomis for scamloss tubcs,

Includos 150,000 tons of somis for sosmloss tubos,

Includos 360,000 tons of somis for scamloss tubos,

Thu domond for tonnage s$ool givon in Tablc 8«6 oxeludos
Sho roquircmonts for (1) sparcs and maintonaneo, (8)

smell sealo industri s and (3) stocks. Thosc aro dotope
minod on Sho basis of pravailing pcreontago retios and
aro ostimatod et 157,000 tons in 1978, 369,000 tome gn |

1997 snd 687,000 tons in 1968,

Whon $hoso arc addod, $ho ovorall roquircmonte of tonme
ago stool ar: givon in Tablo 8«7 and shown in Mg 8-},

3.18
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2 = Summary and conclusions (ocont'd)

Tahle 2«7
OVERALL REQUIREMENT OF STEEL BY PRODUCT CATEGORIES ‘/

ST ) A Y R 1 A U ]

tons tons tons

Elﬂ 252 605 257 948 210 87¢

Channels 53 961 82 267 117 540
Angles 79 086 127 254 238 206

Tees 48 4R A8
Sub-total 4% 207 579 248

%gﬁ e 282 89¢ 495 “9

C.R, sheets/strips 451 224 831 083
H.R, sheots/strips 365 078 687 778
Tinplates 68 852 82 790

Galvaniged sheets R0 36 _i33¢4
Sub-total 1262 366 2 254 965

% and rods 397 686 717 225
Wires 22 37¢ S0 684

Pipes and tubes AL je1e
Sub-total 517 818 981 115

saais V 138 600 176 250 515 900

_ EE. 41 086 36 728 é2 780

Other materials WA LN o
Swb-total 80 460 7L 994 128 160

L ——

tal A0 LRI AN M
Powded off A60L00 25000 420400

Emsluding defence, swbetitution and 3] iremant
ﬁ Semis o semnions tbos. TRy P
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2 - Sumsary and conolusions (oont'd)

It may be noted from Fig 2«1 that thc inereasc in the
demand for flat products is much greatcr than fop
senis, railvay mstortals end 'othors' (bars, rods,
viros, pipes and tubes), ™. roason for tis i s the
repld growth antioipatod in sutomobilc, rallway rolling
stoek and houschold spplisnce industries, which are the
prineipal consuning industries fop flat produots,
Nereover, the produstion of wolded pipes, for which
plotu.. shecte/skelp will ho required, is also expscted
to inoreage substeatially, In the ocase of strueturels,
dw to the offect of substitution of stecl strueturels
for construstion purnoses by feinforoed com rete, the
deannd wouldwot pisc wppieaiably,

NWM.MI.“‘&NHM“
.“Meof&xmmdmhpﬂdm
@t 3.1 por eemt dwring the nepiod 1977,

™e valtdity of e Phregute dumand estimatos glven
ia Teble 27 has becn cheohnd guinat tadencadont
projestions of overell ¢evand by other ascopted teghe
iques suth as tine-trend wd regression analpsise,
Por regression welyeis, both sinple end waltiple
rogreseion cquations were wortted out with the cooments
indicatoss iadicated below o indepondent vartiebles,

28
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R - Smmary and cson®lusions (comt'q)

$aple r Pesslion - a) mtional incowme
) indix of industeial
rroduet Loa '
Waltiple regression « g) natlonal ingome wnd imdeon
nf intustrial nroduetion
b) construational setivity
wi lndex of imdmtrial
'fmetim.
T™he @regetc dehwnt o ivations swwrived at by 41" fepemt
®theds w: ownar:d vith setimates By th. ondeuse nethod ia

Toble Buf nd plott. infig 2-2.

. It vl ™ nhecrved thet the totul tonnage steel de~and '
cstinsted by ndewse WOFU AR a@ives rathor wll with
e forcoasts ade by timestrond av wsultinle r gression
Wile the formewsts nade by simph regression o also
et o omt,

48, Pron Pig 0@ it may & Wotcd Wt the end-wse “opeewst
urve agivce elosely with th +ultiple pegrest . on
Malpeie owwe m lndex of intetrial produetion et
Wtional laeree in e earlier jowrs wad A1l (n botamen

W aultinl. rogreseien amalpis supw o index of
letwtrial prAvetion ead netlonal Lienw ant the
itiple rogreision mmalyeis sww wm iadox of lndwe
Wlal produotion wd eometruntion:! setivigy ta the 14
loter peatn, Mo Liacclrand v agrece Wweroninetely
vith the andeue: ourws,
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2 = Summary and conclusions (cont 'd)

Sectorwise
alloy stecl

Spares and
maintenanec,
small soale
industries

ad atools

43,

4,

The demand for alloy steels has hHeen cstimated on the
same basls as that of tonnage stecl, namely by applying
the consumpt ion nomms to the output levels of alloy
steel oonsuning items, The consumption norms were
derived by field survey and from production nract ices
followed in other developing countries, Thc demand

estinates are given in Table 2-9,

Table 29

SECTORWISE ALLOY STEEL DEMAND "/
(Thousands of tons)

—fonwmingacotor . 19 497 _jeez.
Transport equipment e R0,34 41.85 68,98
Electrical equipment oo 5.47 10.26 15,78

Industrial and agricultural
machinery .o 6.39 16,09 25,02
Metal products o 3288 12,% _17.08
Totad o 3008 80,70 126,78

8/ Exoluding spares and maintenanece, small seale
industries, stock, defence, substitution and export
requirements,

The requirements of alloy stcels for sparcs and main-

tenanoe,snall and mediwm soale industries and stocks
have been caloulated on the basis of percentage ratios

The rabio
adopted for spares and maintenanee is 10 per cont aad
for stocks 2 per oent,

of the roquiremcnts for manufactured items,

For small and medium scale

8.25
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Tool stoeel
Eaqiizanenis

46,

industries values of 4, 6 and 10 per oent have been

taken for the three years respectively,

The proportion of tool steel has been cstimated at 6,

S and 4 por cent of the alloy steel requirements of the
nanufagturing sectors which works out to 5,4 and 3,1
per cont respectively of the total requirem nts of
alloy steel in 1872, 1877 and 1982, The over all
tonnage of tool steel consumed will rise, but oxpressed
as a peroentage of total alloy sbeel consumption, it
will go dowm due to the manufacturing prooesscs utilis-

ing tools beocoming more rapid and ocontinuous,

The rcquiremonts of die blocks used for forging have
been estimated on the bagis of axpccted output of forge
ings. It is expeoted that forgings will be about 2 per
oent of tho total tonnage stcel demamd and that abowt
10 tons of die blooks will hc required for every 1 000
tons of forgings, as given in Table 2«10,

Table 2=10
NBQUIRE'ENT OF DIE BLOCKS

Total tomnege  Demand for uiresent of
R iy i -
% 80 "

im 1 630
1 8 %00 50 640 800
1900 ¢ %00 o4 100 "

o/ "M of tonmage steel demnd
=
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Overall demend
of alley
(7 T —

47,

The aggregate demand for alloy steels by types after
ineorporating the requirement for spares and maine
tenunce, small scale industries, stooks, tool steel
und die blocks is given in Table 2«11 and shown in
Fig #=85, The demcnd will be 46,700 tons in 1972,
99,000 tons in 1977 and 160,800 tons in 1982,

Tuble 2=11
T0Tal REWUIRMLNT OF AldOY STZELS
(Thousands of tons)

R - %WV —— <4hld. AU, MR
Carbon eonstruetional oo 8,76 9.16 15,28

Free outting .o 1.82 L7 T.42
Spring os 18,54 27,07  45.2¢
alloy egletructional oo 16,49 56,14 60.29
Stainless o0 ‘.75 9.72 1‘007
nﬂﬂﬂﬂﬂ sheet . 5. 72 7.07 10. 87
Toed 0 2,28 4.00 5.04
Die blocks oo SaiE L lleld

Al oo A7 Rk MWK

™w shePp risc in demand by 1972 and the subsequent
years shown in Fig 25 indicatus rapid growth snticipated
in the manufaoture of allay steel consuming items, Lorge
ineresse in demand for alloy eonstructionul stecls and

epring stoels are wxpucted due to production of railway

relling stook, uuto engines, eprings for automobiles
ohd vegoms 18,
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Alloy steel momufacture will probaobly continue to be
basad on ingot practice for sometime to come, Taking
6§ per cent yleld ﬁ‘on ingot to finishec steel, alloy
steal ingot requiraments will be 71,800 tons in 1972,
154,000 tons in 1977 und 247,000 tons in 1962, The
estimoted average growth rate for alloy steels between
the period 1968 and 1982 is 10,4 per cent, This high
growth rate is the result of u low starting base, there
bedng only o few alloy steed consuming industriocs at

present « but muny more of these industries are likely

to oome up in future,

The validity of the oggreog.te demond cstimates of
alloy @tocls crrived ot by the endeuse method were

cheoked by compcurison vith imdependcnt projections

m:de by othor tcohniques « time-trond onclysis as
well as simple ond multiplc regression anclysise
In oase of regression anclysis the indupendent

viriables chosen are given belows

8impleé rugrossion e 3 natdoncl inoome
index of {ndustrial
production

Multiplc regression « National incoms und index of
industrial production,

The projections durfvud by these tcchaiques cre giem
4n Tublo Re)2 ond plottad {in Fig 2e4,

-89
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Table 2=1R8

ALLOY STiél D&MaNDs  QOMPARISON COF
PROJECTIUNS BY DIFFRRENT METHODS

(Thouscnds of tons)

N g;;; Sanimplt: , simple . Mul

6,67 42,08 50,00 42,04 .60
M.92 60,58 93,17 76.87 87.20
160,80 78,18 144,48 129,15 138,18

tiple

National income as indupendent veriablo
Indax of industrial produetion os indepondent voriocble

National incomc and index of industricl production
as two indepandent v.riables,

The uggregate demund forecusts by oth.r muthods do not
grev well wvith the estimatus mode ty endeusc method
exoupt for some partioular yuaor or other, one roason
being the inudequutu und confusing e8etistical deta on
iaports of clloy stecls duting the past on which the
foree.sts are based, The foraocasts by th. ondeuse

mothod, boscd on iduntificction cnd dutodl.d analysis

of nldoy steel consuming itums ond wigro=luval projees

tions of the s.m¢ arc comnaid.rud to be the more

aoeaptablu,

Fig 8=4 shows grophieally thct thc dumond projeetions
acde by other methods do mot ogruu well with proieoe
tions acde by W end=wso methed, though the simpleo
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regression lins with nctional inocome cs indepandont
varioble and multiplc raogrossiom line with national
fneome and index of inaustrial production as two
dndependent vorioblos orc close, The aisparity is
duw %0 the fuet thut whilc thc <ndeuso approuch is
bessd on microeluvel proj.ctions taking into accoumt
probable structurcl ehongus in the coonomy, the mooroe
devel projections by othor methods can be re.listic
oAly ia the cusu of develop<u eocnomi s with foirly
otabilisec trends whioh arv lilely to eoatinuc ia
fwtur, omd whure rulicblu deta om past congumption
afv -voilably over loag periode,

Smesia.and. subabibitioe

The possicility of emport o tommige stuel by Iraa h.s
booa roviewva, A thy Iefchun stucl plont is empectod
S0 go into qporution only by 1972, signific.nt emports
By Mot bu possibl. uvwen up to 1877, The poseibilivy
of amgorting steel to noighbouring couatrics like
Pakist.n .na Tusrkay, vith vhom Iran h:s en agroumunt
oa Fugioncl eceepur tion for dovalopmuat (KOD), have
boul reviuwed in Chapt.ur 7, It is onvisug.d WAt
urbuy's untire stuul ruquinmwats will bu mot by L.P
wn prouwstion und thutotosw Irea's enports may how
% bu restriotec mulaly 0 Palistun for some time,

=38
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Considering prodoeble indigunous ruquiroments of steod
W Pkistan in 1008, it 1I.Glth£t&d thaot Iran may bo
ablc to agport ocbowt 100,000 toms of toamuge stoul %o
thaty cowmtry,

The propesal for an :llay stewd plunt is ia the
focadbiifty ruport st.gu ot present, avem if 2
dogislon wure t.ien in thu me.r futuru to put up the
ploat, &t will t ke amother fowr yo.rs of moPu buforc
thw ploat is comission.d, Wwun thon, Irua will hwe
W ®atimw to import somw voriuiies of Wlloy sievls
o Bvet fuldy hur domestic dumind, Initidly uaports
ey b only aurglnd,

T subetitution of tomnig. Stevl oy otheT m turi.ds

in v.riows svetofs h..s buun Nviewid [ yom ti. poist

of view of Qov.vem at policy and twehmelogiecl tr.ade,
Mttle swdetitution is up.stud by 7R d 07T @
eoasidurctions of beti. priev and iadiguacus cvall biiftly
of sdetituting at.ri.ls sueh o plastics, Jdminiwm
vtee B0 1r ustimutod thot by 1008 eubstitution may
rvdete Lennug. stuul duncad Wy 8.y 19,800 toms, In

She ouoe of alloy steuls, substitution ty othee
B0l o is not scnsiderd prebedl. wua Wy 1008,
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8, Tw aet dimand of tommcge stued after dudusting the
Bet denend of substitutlon by othur matoricls amd odding the tonn.ge
- WP

of axport would mmeunt to 1,621,000 tons by 1972,
3,008,000 tons by 1977 and 4,288,000 tons by 1908,

. Ia cesc of alloy stucls, the net dumand will be the
Bt demend of Schw o thu totul domond (dvun 4n Table 2ell us there
Wil be nedthor swbstitution nor usport,
Suinbd_gubtust. ol iren_and ateud
8. M totud orwde stecl dumand ineduding th nqul rumunt
lota) evute for duf.mee .nd waport of musuf ctwru. goods, is
otiactud in Gptor 0 und swmuris.d in Toble 2135,

Tablc M1
OValid CHULs STEML DB . 2O
(dn ridlion tons)

4B au um

Malabh. i sl aacnd oo Lo @8 2,008 (W
Qpdvaleat eruae stead o, 2,008 S.200 5.008
Previsien fop dulunew oo 0,306 O.2%0 0,880

for wport of
Wouforterd geds .. 2. il Gl

Mo sl o MIDE  ASE S8

o, & Sl ,rodustion veuld be caly cbewt 80 per eunt of
.ﬂ; astadled apastty, W epusitive to W planw. ule
GO0, 4000 and 7,890 alliien tems Rapuetively,

bt
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0, N &amd for fialahd gustings of buth caglawiring
ol 2R~ uaglacvFlag Se0t080 afe SR Tiovd Dulame

P e

nmu“ oo 80 130,00 200,00
irm ontinge Al Ml A8

Mlimastian ) MAE UaE
el sustiag &80 5,00 M

T wWial dsen seoyging ia 72, W ¢ 008 Cor
Stecdnubing, cs well s for ioun custings is vetimetud
o 8000, K408 und 6,048 addl.on rugpectively, In
cotinebing Vis dem nd U Poquiremcat for steul custings
hat 808 doua eumslucrud, a8 the st.u) P.guind fer th.ee
®oriags 15 wwlly mlit. frem sery in m 1) furmesus
W \he fowndrive themgslves,

e porf pita steel Gsamumption ons pur eupitc inseme
Grived fren W cotimaty valuus of tetul erude steel
Sogisemet, popalction and nctioncl insem of Iva fa
W9, BT und 1R arv gliven bulewe
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Table 14

PIPES A® TUBRSY DBMID, AWMILAN'ITY
A'D SNOMEPALLS I TY"RS

(4 heusend tems)
—ah Al bee. . AMA AN MMM

u 110,90 344,00 83,73

Mailadi iy - - IS

Seetrall ol10.90 181,00 253,73
m"uu" z:: :::.n 67,08

[T 00 483,00 i
stertfall B0 14,78 <8M,8¢ ‘
Total ehertfull o180 =126,80 =867.88

o °© Gomtes surples
o Gaaptes shertfull

@By Moduwtuies and Vetal shortfulle of temnage stesl,
tnsluding the & ertfulls of ingsle and samis, are
shewa 18 Fig 3, e total shertfall inereases oaly
W9 hout 30,000 Sons fram 1972 %0 1997, th. reasen
Wwing thet 600,000 tons of .ndigensusly produced steel
(30,080 Voms of finished materiale and 70 000 Voms
of sildete "vea lofuhen steel plant, and 150,000 tons
of contimpus Gust Sillete fren Pwmian Ml ing Mills
Gapaty) oFe apasted %o betme avalleble between
3990 ond WY,
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T™he shortfalls indieate the direetion whioh plamning
for addfttonal stenl eapacity in Ipen shruld tghe,
In the light of Whese shordfalls, set'ing up of
obiitionn] sapecity for strusturals, o nev steel
uumnsmu.m.pam for She neodus-
Sien of semmless Subes would neeq onfsidesration,

thmddw oteels, shortfalls will o tie
--uuumumuw.su. Sherte
folls of cash Wpe of stend, breken dovm inte flas
od me-flgt Preduets, are given in Mble 217, 2
ﬂmfndhrnulnhﬂﬂmtehmbo
considered,

Ta-le gt
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Sandidate_snalests

No other material car compare with the versetslity

@d lov 0pot of steel for cnginsering applicstions.

In ey coumtey, cotablishment of the steel Liaduotey

R & FLre footing narts the takeeoff pednt fer
WERrus 1ight, nediun ond heavy cagimering industeies,
Balanted dovelegn nt of these Lndustrice oam be dest
onsured by long tore perepuetive pluaning for cach
dovelepient seoter. Semn iapertasmt opecte of Wis
plamning are dlsousned Delge.

e tangute for dovilemmumt of steel and related
Iatestries for yuars 1997 and 1008 suluetod en She
Sus8s of Wis demand 1tady W shewn 1a Table 800,
Teshnolegionl taguts of orttien] iapertanes for repid
Wl Salwoed duvelognint of stuc! ad Pelated
Saduetri.e e

1) rav maturinls
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3 o Clascificetion of stocls (eons *4)

Adar stesd

F

Alley st.uls ar. steels to whieh signifieant
Qatitics of alleying olumomts (sthe® Shar earbon ~nd tho
oommenl- secoptod smownts eof ratgancs., silicon, sulphue
and phesphorus) arw 2di.d4 te 4 prov. thelp mueharieal op
physieal propurtiva. Additions of those alleying claments
bring about ocertain irhepent ohanges in the dusic ehepyo-
teristics of steel and render them mere su:.table feor
spSific uses, PFep exaaple, wdditions of nichel op of
niekel ind ehremium togethop in mall pereertages te
nedimm earbon steels improve hardemability, The seme
elments added in lar,e pere-ntages to lev earbon steols
wohsiderably emhanco ecerrosion and huat Pesistirg propere
$10s of th steel, Addition of tungsten to teol stoe!
eonfurs pudehapdn.se proporties, that is ability o
Pesist ocftening of the cutting edg: of thy tecl at the
M@ Semporatures goreratod in thc eutting odg: during
high specd mashining opurations,

Toohatoally all alloy stecls ape spoeial stecls in
thoe somse thet they puasors propurtics ewperior to Sonmago
stacle Thiru ar: & fuw stools whiek do not eortalin ang
speeial Alloping elumomts, bet have peopertics swporice
$o tommage stecl for spoeifie aprlisations, emplos of
oush 282018 arv plain casbon forging quality steols weed

=3




3 o Claseifteaticn of steals (eont'd)

Claseifieatien
| B o .

for machinugy perts, high oapb.r stocls foP wiro pope,
eadboh and siliecenanganss: spring stocls, high silieon
vieetrieal shact atocls and fros sutting stocls ¢ Maining
sulphw and phosphorus in Righor pureeitages then nommally
prasent in ;pdimary t mag: stoel, IR this pupcrt the
Sorm 'special stusls! has beel wsed in tho sense referred
0 abuve,

Tonmag. stecls 2ro prodused in pang rolled shapes
1ihe baps (rounis, squares, flats, hemag-ne te), vire rods,
platcs, shoets and strip, stewstural sections (beame,
ohamnils, anglos, tuos ute), and ir forged, emteuded oF
drwm condition 1ik. axlce, Subss, wires ete,

Tonmage stauls neg be 0laseifiocd W thulr nethod of
samufosture, o followd

Open hearth steed - Aodd cpen hoatth
11) Msie cped hearth

ooomer stoes} - Astd Desgener
11) hsie dossmmer

Qrveible ol
Rleetrical stoald - 1; Asid eloetrie
11) lnsie elestrie
hsie cagger stoed o 1) L.D. (sl pefosred &
a8 .t"'.‘
11) Ealdo
111) ktor
iv) W/ae



3 o Qassiftontion of stesls (eomt'd)

Gon oarth
od 0 0.7,
L

Neal - ol

OFf the abow. nomii Rad proeesses, Spuh hearth at
present aecownts fcp thy major portion Cf werdd stecl
cotpul Shough Aa the oAl future gtec]l made Wy dasie
oHJQOR PpProecas will svortake pom heaflh produetion,

Tommage stecl has aenievud 1% predcninant position
a8 the Dot enginuoring mat.rial beawmee {8 Reas adiquate
Neogth fopr v .ot conatrusti_ nal ani unginouring wees,

1% oan bo fabeiectod by virtually oty proecss Gk a9
oasling, rolling, drwing, forging st extswsion, 18 4
chanPe® Shan afy ~ther onginecsing salarial offering a
sintler scmbination cf propustics, and 1% 18 peadily
avallalle,

The prineiprl e.onareial focras ape diseusscd delowt

Ingot, 15 o » 14d Noek of steel ~dtalned by ensting
Mguid stead im0 e i0on nould of doeired alpe and shape,
Neal s Wroadly elrnceified in8c VWieoe differamt (i pas vis
killed, ommicokillod and Finnad, dopetiing ca i%s cmygen
sontent, the Rature and oxtcad of deonidation cf \he
Jiquid steel 1n Ve findsaing stages and its beheviowr
during »>1481880e81 0,



9 o Claseifteati a of steel (ecmt'q)

J

The ingrts are lled 1r00 She intemnediate prodecis
bicoms and slabs in 2 prisasy aill. Blo-me are furthee
relled ia &ifTepert types of r-lling mills iMoo emalloe
sisc samie ealled M1l :ts and finishod polled produets
oweh as avdiwn and hu-vy strveturals, rails and baps,
Mllets ar. further rulled 4R nesvhart bar nills and rod
mills int0 1Aght suetione, Vaps, Pods and wire Pode,

A nodapn devulorment whieh has gained Papid
eeptane: Guring tho last doeado is eomtimows easting of
liquid stesl direetly inte Mllets, Blosms and slabe,

T™his process emadles najor savings in presessing time

and capital oost Wy doing mmy vith the conventiomal

1At casting, stiripping, seaking and cogging speretisne,
Te prinsipal advartage of the precess is lover prudustion
soet, Tosulting frea o Penariabdle impreovenest (wp %o

10 per eotl) in yisld frea liquid stesl Yo samis,

Strestupals can be bevedly elaseified inte heevy
rustarals, asdim nd 1ight strusturals and nerchast
sestions, depending on e sige of tie Pelled predust
ol the Agpe ond sise of nill I8 which they are Polled,
Heavy st\euetarsls are mlled frem blome and light
steunturals fren billstes Heaty realls and burs ore




-

3 « Claseifteation of steel (oemt'd)

gonerally relled 1n thes same aill in whieh hoawy stresturals
are rolled. Light reils and bders aro relled in bar mille
o nedimn snd 11@ht structural aills, small sestiions and
base and reds are relied in norehent nills and vire reds
are gemerally Pelled in red nills vith ecntinuows finishing
strande and ¢cilers,

Plates are rolled frem slade in platc millz and hot
polled strips arc rolled from slad i somiesentiismucus of
comtinusws Mot strip aill, As strip thimer than 1,9 =
cammot be Felled in het strip nill, thinmer strip and alse
Moip Fequiring M@ surfee: finish aPe obtained Wy eold
pedustion of hot relled strip in cold strip mill vhied
oan be of single stand nemsreversing type, single stand
povegeing pe or tandem nill ecnsisting of scveral stands
in seri.e, Defero el ruduction, the mill seals formod
on hot rolled steip has So bo ramoved by piekling,
Sancaling and othop finishing >perations follew eold
redustion,

Mmong Ve coatud flut pemdusts, Sinplate and
oalvanisad sheets are the moet faportest, Jany -thep
vp-wummmu.pxmum.-um
shouts are finding agplications t & limited extemd,



3 o Qassifteation of stesl (eom'd)

Tisplate may be droadly cluseiffod imto Mot digped
tmlale ond olostrrlytie timlatc, Ibt dipped S4aplate generally
oarPies o haavior eoating and 13 wed for appliseticss
whieh ruguire Boavy tin ecatling sush as cats for aedd
food predusts, 1In slestrolytie \imaing, eveting veight
oah b9 nore readily e-nteelled frem o8 1ov a8 0,80 10/ Nase
bom %o 1 1b/Dasc bux,

Galveniging 1is the pruevss of aprlying a protuetive
sime scating %o stoel, Gulwanising of sheels and stripe
10 carried cut by tio hot dip preeess. 3B vire galvemising,
destrelytie proe.ss 18 scaetines sfepled 1o sposial wees,
Galventised sheots are mamufasturad S0 several gonural
eposifications and the ecating wight warics fra
0.000080 1ba/0q Aneh to 0,0030068 1Weq ineh,

{

Naile, slocpers, fishplstes, vhoels, \yres ond anles
are 4he nain produrts i thls aatcgory. Heavy ralls ase
Polied 1 same Wype of 811l as strwstural sill. Light
Pails and fishplates aro r>1led 18 bag wills and nediem
ond Lt strestural nill, Sleuprs ape nede by ot
pressing 178 kot rolled maryov flat produsts aalled
sleswper bars,

i
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> = Gaseifieation of stoel (eont'd)

Whoels and tyrcs of: mado by Pressing steel bloeks
of suitedbl. size into poughly formud blamks in a forging
pross followed by pulling those forged Blarks in s wheel
and \gre Flling nill, Asles aru wsually oMained Wy
hpner foppin: Pollud Bloome

Pipes and tebos ean by elsseified n thy dasis of
ethod of mamsfasturc int) waldod amd 3.amlosse large
pipes and tubss are naie frem plates o Whick hot rolled
steip by fusiem velding of eleetric resistonse velding,
Madien sise and mall sised velded tubse afe made firee
hot relled shelp and strip and slee eeld relled strip W
pressure bttwelding of hestel otrip or eleetirie resis
Sehoe of industion wvelding of eeld strip,

Sestlese tubse ofe Bade by Varicus precesses sesh
as push botsh, plug relling, pllgering ond coMiineew
umnu--dnnmommuu. »
mmumwwnu-u-nnu
Sdbes, parttoularly for stainless shd alley stecl pipes
and ubes,

Aller_sed_seesial_sherls
nuhoﬂwiumnoduh'o.d

under alley ond special steels, These steals are ofNen



3 - Claseifleation of steed (eomt’d)

made in plants such smallor iR sise than the large
Sategrated temnage stocl plants, and in whieh steel making
£5 aot integpat d vith eshc and Lren making, The steel s
wswally nede in el ctrie apc furnaes vith stecl scrap a8
She starting raw matopial, Alley and special steils meg
be breedly :lassificd as discussed bDelowt

Betciact Asc.\Ligxr *Aruciscal atesls

Snall perecrtagee of alleying cla 3nts suoh oo
aiekol, chpemiwr, copror, nelybdenum 1nd vatadim together
with Righes than Rofmal pore.Mages of Bangencec ape adled
0 structural stecl o sbtalin highop tomsilc and yiudd
steongth: and high.r yiold strenglh to tunsile strength
7atis than plain carben strwstural steal, Altheugh thase
stocls ape alley stucle, thay ofe geturully nedc and
mollad 1a the samc Plants, by . seme DEOeesscs and ime
She sanc shapes 38 oNinary strusteral stesls, and apu
alse gamorally vaed 4a the apepelled conditions vithewt
afly spesial troatacnt fer the same Jurposcs as eriinary
stewetural stacla. Tharcfere, fer all prasticel purpesce
Shey oen b elaseifiod vith temmage steel,

SEirustisnnd sisals
Carben eomstruetictal steuls may de of lov catben

type for case onrburisud parts, of nudiumm Garben ype
feaging qualit~ stoels for we. iN Beghineey parts and

=



3 « Classifieation of stul (sont*d)

n-tmuw.rnmmmtmmmmmx
Righ stecagth wipc Pope,

Alley cemstructional stcols hav gruator respehse
te Reat treatmolt then earbon eenstruciiemal sta.ls ond
eah thureforc by hapden.d and steongth .nud by heat
APooin Rt prosceswe in larger seeiien siscs thah earben
construetiom] stecls, Tho M ghor Shu alley sentamt, the
greator s N herl. mabdlity, snd Sheoughehari.ning ean
b oMained with roducud sewerity of quoneh ard Correspe i~
tagly rodeecd risk of varping and evesking. Verying
aounts of allayia -len nts sush a8 RAREANUEC, silieen,
aiehcl, chreniwr, molybd-mm ond vanadim ar weud singly
of 18 cenbination, vith th . total alley centemt varying
munwwonoma”moam-mor
Vo part and Who preporti.e required,

Alloy eonetrust omal stoals, Wy virte of Shedp
poady respotse L hoat tPcathont presessas, offer & boltter
eembination of lMﬂWﬂMh-ﬂm
pesistanse end arc thur.fors Butter seitad Whah Gardon
construstional steils for the manulastury of parts
requiring Mgh s\rAgth, toughness ond vear rosistafne

=30



3 « Classifiention of stuol (eont'd)

sweh as tpuck tramerissioRh snd difforomtiial, geasr,
ahti=frietion boarings, 2ireraft caging parts, ervh
ohafts 3ad & hest of othor maehinugy parts Wi eompononte,

XA alasla

™is grow; includus hapdumallc geados of e~rbom

stc.le as well sp alley stocls wad for mamfastuge of
warious kinds of springs, sush as laoaf sprines, ecil
pein s, Tlat snd hulienl spein’s viideh hawe vide applis
eatdons in tpweport oguipnomt, mashinury and inetewmants,
Mers arv dastieally the.c \ypos of speing steuls elaseiftied
o8 the dasis of hari mability eharactertistice!

Water hardening Yypo

011 hardoning type

01)/air harduning type
iaeo tho alleying clamomia havo docleive offest oa
Datdonedi lity of steals, thay ure alsc claseifiad o the
besis of alley eontont as fellows!

Cagbon spring stesls
3iliecenangnos. spring stecls
Chronuevahadiun spring steels
Silicmehrm. sprine =toels

T™he temm 401! ¢an be dofincd a8 sny part wod

for shaping naturials by sueh cpoPatioms o8 ewlting,
sheaping, furming, éruding, baticring ote, and tecl steslds

11



rfer 6 ¢lags op Voo of stauls we.d in making thege
toels, Bopemising cn ta, gy Widy 8018 must hawo sdoguaty
Nasdnoss, winp Posistane, Mrenyth 1 ng Soughmoas 4o
maehine, owt or hapy mat_pial, withowt thomsalwg boing
wer out, Mrokon op Tufomod 1 the PPocass, Ta.p fopq,
$0od steuls have o b of voly high Wality as rugapds
ntapnal LCuhinses, frecdon fpom d.foets and matal
tiwetupe b.gy suitud 4 Bahufeetury of tosle, v "

Sosontial, 3triet W iity eonty)] 4n all tho stag.s of
laetur. 10 thareiop, Roscusary t uneur. th Poquired
aliy, 7o) stouls apy go)4 W brand nagos 04 111
Pooently thop; pad bocn no Widoly roeomised ¢lassifigatisn
besed on Sompositi-n ang “Rldeug. o

Recuntly, the Antrtean Ipor and $toel Ingtitute
(A132) -na e oeloy of Lgtomotive Bagincers (842) have
developed o satea fop a4nplifyiny the 0lassification and
seloetion of te0) stouls, 1 eysten Vhick has found wide
soooplali iy, Aocomdine v g, syster, roet of th
wll reeo; nisod Md xtonsively weud $00l steels haw
boon elagetryug wior the folloving hcadgs

18



9 « Qassifteation of steol (cont'd)

AIST
RaMRUS - Tool stoo) grado

Wi=-¥? Watop brduning tool stocls

31-89 Shoslkercsisting toocl stouls

0107 Oilehardoning ¢old work tool steuls

A=AV AlreRarioning nmodiumealloy e¢old work tool
stodls

Di-D¥ Higheoerbon highecironium eold work tool
stocls

ni-His Chromiwn hot work tocl stucle

B30- na¢ Tungston hot werk tool stocls

Mi=10 Mclybdcmum hot work to-l stocls

T1-T15 Tungston high spood tool stools

M=M35 Molybdomm high spood tool stools

Li=L? Lowealloy spocial purposc tool stacls

r=r Carbcnetungston tool stocls

r=rrr Lowsgarbon mold stouls

6G-4N8 Other alloy tool stucls

Bach mmb.r appondod to tho lotter indicating the

dosignation pelatous to a spocific composition in cach
grade,

Tho AISI t0l stool classification, as will be
evidont froz the momenclaturc, is basod not only on
compeoition but alsc on tho typo of hoatetrontmont
roguired as wll ns ond-uscs,

B Riocks
Die dlooks are used for forging divs. Thoy aro

medo of foreod earbon or alloy stccl and hoat treatod
%o differemt hardmoss ranvos govcrnod by the siso of the
410 blooks and tho dosign of tho forgings for vhich thoy

=13



H.I.‘MYDIOWMHL” @ Wens SImme W e

3 = Classification of stocl (eont'd)

aro to bo used, Do bloek stools have remcrally a earbon
oontont of 0.5 to "N¢6 pcr cent, with or without alloying

olomemts, The allcying olements us.d are nickal, nickele
ohromc, nickclechromosmolybdomus and nickolechromos

nolybdonumevanadiuk,

opp ond he oplating gtogls

Stainlcas stocls, as tho mamo implics, orc more
rosistant to rusting and corrosion than any othcr typo
of stoel, Porhaps no eatosory of stocl has rocoivod as
mich attontion as the family of stainloss stocls whieh
vithstand a grcatcr variaety of scrvice onviromonts than
any othor commoreial motal, Although stainloss stool 1is
rolativcly a new eomcr in tho motal markot, a numbor of
gredes have beem devoloped to meet specific service
requiremonts, Steinleas steels can be broadly olassified
into three groups = austonitic, martonsitic and ferritic,
Austonitio stainless stecls ocontain both nickel and
chromiur totalling not less than 33 per cont, the minimm
contont of chromium being 16 por cent and of nickel 7 per
oont, The martonsitio stainlaess steels which can bo
hardoned by heat=treatment are primarily straight chromiwm
steels with chromium from 13 per cont to 18 per cent and
earbon content varying from 0,18 por &m t0 1,20 per cent,

=14



3 « Qassifisstion of stoed (eoms*4)
Perritie stainl .se stocls are alse restly straight
cheeniw stosls vith sueh lev carbeh eeitoM that tho
stecls retain their fopritie itrueture nd earmet be
hapdencd by hostetraatmcnt,

The wvidely roecognisod amvons ivoly weod spoeie
fleations for wrow:ht stainless stools aro the AlS1 Yype
M, 300 scrios for austomitie stouls and AlS? typo Mo, 400
serics fer thc nartcneitie as vall as fer the forritie
stecds, MNigh ohremiwm and hih chremiwneniokol heat
resisting stoels arc alse ineludad 4N thos, sposifioations,

Regtrisal shoot steels

Rustrieal stcol shouts awre wsod fer raking tho
oores for metors, dymescs, hrators, tramfesmcrs, ote
vhoro hich pomoability eembined with Aigh olectrical
resistansc and leov pewir less s @uc to wé@iio eurronts
and hystorisis arc requirod, T™he sheota roquirod apo
vary thin, 30 G or 2¢ G, amd aro mad: of vury low sarben
stoel with low nangahose =nd sulphme contomt and silieen
contont inercasing frem 0,5 10 ¢,.9 N

Drse-cutting stecls
Prececutiing sto.ls arc wed for mass preduscd
sachineyy and equipmont parts viieh eall for Mgh

19




3 o Qassification of stocl (eem'd)

predustiion rates, dincmsional aecureay and good mrfaee
findeh, Thc freuseutiing proportics arc cheuwred bWy the
alditicr of eemparativaly Righow poPeentagis of phospherws
ond sulpiur than mommally prosemt in st.. ls, er Vhrough
lead adiitiore,

Sasilisilone and uees

rrteal ritish, Mmuriean, Gurman, Japances,
Indion, Rsatian anl Swdish spoeifisations fer weuyht
elley steuls are 1i3tad n Appendiz iel, Speeificetlioms,
oompesitions and uios of o conprehensive range of olley
ol toel stesls are ¢ivea ia Appmndin ds),







Apoondin 1-3

TIIMS OF REFT.RMCR

™he Consultart shall sake of asposmment of ste:ls demand
ineluding

spoeial stesls
P) alley ani teel stecls

1a Ieen bp 197V/1977,

e sudject asscsoment shall inelude but not nesessarily be
iinited %0

o) Dk serawiotisr A pressD® alesl desapd [

Based o8 avaliladle infemmation, the past cofsmption amd

the present steel demand shall be revieved, The gederal |
ooonn.iec sonditions of Ir.n sueh as pepulatien, naticsal

Ltreene, grese maticnal predustivity, imdustrial ea. acily ote

shall Se¢ pevieved dused on avallable infommation, The

roguireaonts of steel ~nd ipeeial steels of existing eons

suleps ohall be sseertained by types and categories.

Attempts shall be mede Yo duvalep suitadle ecsumption

figures for sash industiry., Bused on thii infermation the |
coRpumption norhs 07 eaeh Lndustry shall be determined, |

»  Iai-vge ahiiz and Luters d-sedd

The natural resowrees ard uxisting Amdustries shall be
studied frem the viewspoints of past expericfees and Ut ure
plane, The pessidility ¢f mew industrics basei of indigenows
oid imperied Fav maturisls shall bs Peviewe’'s The indwetrial
ond coohmnie policy of the Govirmment shall be studied to
perepoctin of the neture and bess of ceonmmie
grovth and tndustirisl developmint vigualised for the ccuntry
nent 30 %0 19 yoars. The flseal pelicice
dovelognemt prisritios have %0 LG "hown, Bsed on Yhere,

:
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Appondin 3o} (eontinued)

The sonomm tion neme for meh .ndust. -y % the emteond
poseidl. shall bo devoieped frem V.. aveilablu statisties
of Tran. 1IN Gase o Mov indastries § be 0.t wp, suitadlo
ootompti-n nogms s'all D¢ as mod Bes:! OR past omperiense,
Tv@r the ssammel lovolepmemt Sargets and echaur~'loR nefsd
the steol rmirancnts snall bu sscertained,

o Serradetine tha futery dematd by gtior sotheds

The stead donand estimatud Ly th) 'enceaBo apvreash® shell

Do ohookbed 'nd eorr.lotod vith stecl conewrption 18 thg

eoumliri e at diffarcnt time poried. ond by appliontien of

fniestrial cutput Sehmiouos, Baud vpen estingtos of

rogirencats by variows sonsumcrs thy Lrebablc eet o0

of Smand shall b JA.ruinid fer o peried of oap Joers, \

O Ealeciisnaf ot lo dirand wn ta APSS

1) Nady of prededlc grovih wp 1o 1908 of cach of the
fellowing mejor sooters!

- "‘“1"0

- Trongport
o Mashinigy and oquirment nasufagtare
e Oll drilling
e Yining
o Osnotpuetion
e Powol swpply and gen.ratien
11) Dapest of Anpert subctitfien in aach of ke sbeve
s.etelre,

111) PMPrejostion of tho fellvin, gemsrel ceshmmic indicntere!

- Sion

e Matlional inewme

o Qress dom_stie prolust
e Por oapite inesse

predustion
o Por sapit~ stou]l Yonewn Aled

1) On Sh. basis of Ao above, ouiput targuts of cagh stuel
somouning s.eter will be asecseud, Osrvespending :toel
prequirements iy Wpes ond cstegefiec shall them Mo dlat>
riacd iy agplying esnewmoctien nofls, vith u: somsileration
o fapert oulstiitution ond strustural changes 18 cash
sooler.,
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Appeniiz 3»1 (@rtined)

d

v) Chosking th fwtur. damandt T 5000l dumand uotimated
adeve will be ehechod Wy ethuor foroeasting technicwee and
shall do es=prelatud At steel sotsumption ia ethes
counteice .

$) Meviev of wmisting predustion plans,

11) Ass.seramt of nntieipat.d majer shoetfall, by typos
and cab.gorius,

Presomting o 11at of ‘eendidato projorts' vith thais
eapeeitics, ote besed .3- tho prebabl. shertfalls
L4

)

gv)

as vell & toehnslegi

asldoratiols of ceonarmy

of ssale and omtinum plant slec.
Canildato projouets vill eover the felleving!
Devolommont of infrastrweterc

1

4

S
Tranapert
Constoruction natorials

o Utilitioe

Poreenncl ani training reguirements,
RMav naturials dcvalomung

IR ope
Gval

= Lingasteon. and lelamits
Othar nat eials and supplics

P.rve=alleye

nf

Ohanieal

Iguipmont namufactarc, e,

Intera.diate od amiliary Li0dustirice o ccmowmme
stec) predusis, sueh e

Osld relling

.
I T




st fully oeknewd rig. $h . ec poPsticd
oad partieularly tho following 18
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Industria) Divalepmont
and dstovation Opgends
satien of IPan

Apek Mhcling Building
Nam

ol Byl o

tallery

fag Cenpsay (Tabeis
Wester Flant and Jhshing
Tosl Plont)

tranian Alminden Compely =

fotel urrieal Compaly -
of Tram

Mtional Irentan Stcel o
Conpany




Ssegaa (Conste)
13y Matiemal Iranien O Conceny - W ¥, Shirast
13 Mtiocmal Petpv Ohcmienld - o hhari
Comgary
M. Directerate of Sanll 3ealc - Dr Amsari
Industrios wnd Industrial by Mwela
Dletas
18, Industrial sal Mning Duve- - w7, midavt
legmont ik of Iran " [samm
16, Mk Mrkasi - 0F Reasgan
W Bhatand
W 7-rhang
1% Credit - br K. Iravent
$8e DNesel Mreth.es - W Yheaned Rusal
W Wakil

W Daberd




Appontty 3-8
WPFCITICATIONS POR TOVASY ™1 M-

Assriegn Corman
Indien ritich neadard Aiard

Aenderd fe spoet Aan 3
Gr.l - - - ;m«. F.xo/a.xc B.sn/ﬂ.ao .
o'.xx L4 L4 - ° 0.17&.’! " -
. 0.3°/M,%8 " -
15-0088 A4 - o - . 0,10M,17  0,10/1,70 .
* 0.19/M,9%0 " -
m ‘lul”m - i Mates, sections, engles, 0,28 - -
oo, boaps, chanely,
fiste, Dars i Pode
1319770 . - - P etes, sections, wgles, 0,%8 . .
(90-92) teos, beame, thamnels ote
snd hall
i”m~ - ADNAY o . 0.%8 - -
N44)
15-0000 /98 - - - o 0,20 - -
M ) e - - r27? e -
iu s8T)
1000008 o - . £11 tgpes of trmtwral  0,"1 0,008 ,40 0,98

I _SEctiom 1 )




A0
N0
A9

28

8

o8
)

- .’7

‘\.01

Appontin Sof
TOWS PR POWRSY STVFY. MM

10/0,.16

.17b0’9
A
/.80

0.80/7, %0

0.49/1."0

0.58

6,07

0,

0,88

c.0m8

0,08

r.88 0,%0/0,98

A7 0,%8

0,07 O,M

0,088 0,%0/",

Ogm [ _J

0.“ L

Tonetla

7

AL

L/

.7

s As

20/

e iz Sef

Mone
L4
ww——‘ ,

o g

3

1

-
Trnp wmprllire Inte Yrustursl
R of 4:\(15«! : £8%"

.

Vo7 mppnttfoe into structural
ool of oriarary ymlity

valn.y foo construtional
e 508

Tor ghrvetwral "o 408
were fnalrn ‘wlling
rronerty 18 coquirv

Somiakilan? c* killed quality
gteel weed fus LWish  endle
M rust ral ourposce

%or gilp *H1Mw prposes

B awtBis b~ -

)

o st ke e ol s s e e -

e e e ot - e =t ttines el



Amerioas Cerrman

Pritigh neviard tenderd
stenderd speei- el a AL
98-1088 - o Plates - - -
. - 1873 * 0.49 - 0.,10/0,.%5
o - - . 0.000 - .
. - - L 0.2 - .
e P - . 0,%0 - -
[ ] - L) L 0.2' - -
3s/4/ - - . 0,20 0.8 -
LT ) - . Mot rollod sheets/stripes 0,18 - 0,08
P - - L 0.18 - 0,050
- o [ ) L] 0.20 [ »
® L J - L o.” - 0.“
P P - L 0,7 - 0,08
u{u’ - - c'id rolled sheeta/stripes 0,18 - -
L] [ ] [ . 0.12 - 0050
L - P L O.w - 0,50
L] - - . 0.10 L 0050
98 1400 - e Plask plates O. 4 0,80 -
. OOw O.w -
e e e Sheotls 0.8 0.80 -
w7 - o Nbes 0,08/0,19 0,80/0,% 0,30 mar
.m m L L) 0.!0 ;K 0.70 L o -
BS-3000 - - Celd érmn semlese tubes " 0,40/0,70 -
ol velded Subcs od plpes
25-3008 - - Seanlens tubes 0.20 0,90A,20 0,10/,%
DS-800 CDEI - - Tbes 0.20 - -
58-000 CBM - o Whlded tubes 0,20 0,60 -
PS-L717 COBLOL - U Soml ess tubes 0.%0 - -

{ SecTiaN '}




m/o.m
T AR

o.xo/b s

0.08
0.080
0,08
0,08
0.80
0.80
0,80

0,80 max

0.10/0,38

0.04
N, G

O.N
0,08

0.08
0.08

0,080
"
0.08
0,08
0,08

0,08
0,04

0,088
0,08

0,08
0,08

0,08
0,08

0.08
0,08
0,08

0,08
0,08

== - F F gk

0,04 o 8s 26
O.m - 50 ’,5
. - 80 20
0.08 - $0/47 oy
0,08 87,9/08,1 24
o.m - - -
- - 84/4° 28
- - 42 /%0 20
- - 80/80 20
- - 52 /82 20
0.“ - - -
Ogm - - -
O.M - - -
O.Ns - - -
o.m - - -
O.m - - -
0,04 0.20/0,38 $7/48 28
o,m -
Oom -
0o -
Ooﬂ -
O.G -
o.m -
0,08 -

[ SECTION 2

Apr AL 3=l (ron*inued)

——dzinolig) edor

¥or boiler eonstruction
"

0 -
or locomctive boiler constru-
ction, Jon.f vﬁ% qality
Mawi-+ 1 prees

q\ml.ity for W ons

Yor ger+ral purposos and !
formine onergtions

®yr ordlnary p rposes

Blnok place far tirming required
fsr dot, stening, ™
™F deey Traving quill

Sheats uscl for marfacture

of {1tcoral coash

folA dream t'des

Pires and tuhny for nressure
purposes )

Yor ‘e 1y noplications

Yor spplication at low

temparstuw'e
Yor mtonobi‘ n

folA inm sramloss tubes usod
for cysles wd motor oyolos,

| ...




Ce40
IRS<M-4/65
IRSM-27 /54
15-1148/64
IS=11439/64

15-1189/59

i I

15-2979/84

1) Med, Mn

British
standard

spegificatian

B3-§49
BS=970/85

B39

2) Plain cardb@BS-11

IRS-T~18/62
1) Mod, Mn

2) Plain oarbon -

IRS-T1/57
IRS-R19/59

IRS-M4/88
clage IV

IRSR16/88

BS=47

Amorican German
gtandard standard

speci- speci-

ficatiop fisation ____ Availablo forms

AST™ Ae87

A%29
A21/A3%8

Carbon stecl bars
]

Stecl barse
"

L]

LJ

Deformed bars

LJ

Bars and wires

Bears
Wires

Fish plates
Whools

Tyros

[ SECTIoN 1

0.16/0.25 0,680/0,9%
0.85/0.48 0,80/0,%
0.18 0.70
0,25 -

0.20 -

0.22

0,20

0.30

0025 -

0.07/0.15 0.80/1,20
0,08 0.40/0.80

0,50/0,60 0,95/1,%8
0,55/0.68% 0.65/0,0
0.40/0.80 0,90/1,15
0,80/0.70 0,60/0,95
0,30/0,85 0,90 max
0.57/0.77 0,76 max

0,52/0,62 0,5/0.9
0,48/0.58 .680/,90




0.18/0.28
0.35/0.48
0,19
0,25
0.20
0,22
0,20

0,30

0,50/0.60
0,55/0.69

0.40/0.60
0,50/0.70
0,%0/0.38

0.57/0.77

0,52/0,6°

0,48/0.58

0, 60/0,90
0.60/0,%0
o. m

0.90/1.20
0,40/0,80

0,9/1.28
0.65/0,90
0,90/1,18
0.60/0,98
0,80 nax

0.'36 anx

0,5/0.9
.80/,90

mAax MAX

0.08/0.88 0,08 0,08
L} L "

- 0,06 0,08
- L J [ ]
- " [ ]
- L} [}
- Oom 0.065
- O.N ﬂ.m
- 0,058 0,085
0,10 max 020/0.300,07
0.08 0.8 0,078
0,07/0,20 0,08 0,08
0.08/0,% 0,08 0.08
0.08/0.30 0,08 0,08
0,08/0,%0 0,08 0,08
O.ﬂ | Lo 8 O.N 0.08
0.680/0,%8 0.08 0,08
0,18/0.38 0,06 0,08
0.15 min 0,05 0,08

0,15

Tonsilr

Flone

44 /82 29
59/89 2
39/44 ng Mo
A7 /88 27 /2o
s9/51 s
47 st
12,5/81.8 204
59,8/87,5 12/
19 »3
79 14
” 1°
57 /86 20
M01ﬁ7o° -
68.1/77,2 -
.55.1”.5 -

SECTION 2

trrendix 2=l foontinuod®

—rringipa, utof .

"or produetion of machined nar’
foy rencral ongineering purros
Tor general on” 'toering curpe-
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Appendix S

L STTAS + PICIFICAEICNS D UND

0.0 Qo“ 0.0
(on8)

lo.?..:" L

Shallow water handenin;, In

sections over A2 ma dia gives

hatd case with strong towgh
reiliont oom.
deme as avove, Hut touzher

Beeper hamdening taam above

Shallow hasdeniag, hizh war

naistanse., Water h“nhl.

Shallow hardeniag, very high
war msistanse,

0Ll hardening. loss distor=
tion and loes hasam of
sresking Shan in the sase of
water handoniag stesls.

Niatawm righ of distorsion
vith siohattondang

Appenrdix 3«3

Imaisal_usas

Cold heading, striking,
ooining and eabossing

dise, wood working tools,
hand netal sutting tools
sush as ochisels, tape
reamers and files, ho

and oold sets, shear blades,
aining drill steel, mmith
tools, hammers, swages,
flattensrs, War resistant
parte for mashin® tool wees,
and ‘“h"o

Thseading taps, hashsav
blades.

Paper ovdting inives, vim
draving diss, plug fauges,
foming tools and bdress
Nm‘l teols.

am gensrated,

ot oy
, s
=t.t Light gaupe
or
atherial

o id -
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1.00

1.30

2.2

0.35

0.40
0.55
0.5

0.45
0.%

0.30
0,30

0.45

2 CER OO

.3 J
- 100
0.80 2.00

.
i -

o . n

VR <

12.00

1.5

) "A

s

00 50 -
(opt)

0. 50 -
(03t)

00 50 -
(opt)

0.40 1.




12,00

5.0

5.00
1.00
8.3

3.00
4.00

1.5

i i K g
e« 100 =
(opt)

1.00 =

0.50
(opt)
0.50 -
(oat)

1.00

0.30 -
( (opt)

opt)

- 5,00 = -
- 7.00 - -

0.0 9.03 - -
(opt)

- u‘m - -
1,001800 -~ -

0.50 -
0.0 -

00” !.m - -

§th1 characteristics

Iov Aimensional change in
h&mﬂw. m‘hl’ wear
resistant, wear resistance
increasing with carbon
eontent,

Deep hardening, Can be air
hardensd in larje sections.
low distortion in hardening.

Inoreasing resistance to
high temperatures goftening
and wvashing with inoreasing
alloy content

Water or oil hardening,
Hardness combined with

strength and toughness.

( section 2 |

Appendix 33 (contigwed)

Typical uses

long run foming and blanking
dies, zauzes, adrasion resis-
tant liners, triming shean
for light gauge material,

Hot work dies of all typee
such as extrusion, die~
casting and forging dies,
sandrels, hot shears, hot
heading tools md upeet
dles,

Mandrels and extrusion dies
for high teapemture appli-
sations, and forging dies

of rugged eonstruotion, (Dies
med to » preheated to
opu)\ung teaperature fore
we),

Meumatio cutting ard batter-
inz tools like ehisels, rivet
busters, rivet sets, beading
and caulking tools, oonorete
breakers, staaps, punc

blades, c0ld shear blades.

16 -



Shass 2l ateal ARl BLIMuUN EalknN-l & bh ﬁly ) -3 g i

h_Ral_stenls (eont'q)

e Wm
T n - ML 0N - - - 4.0 1.00

BWedirn 2V - 4 - - 8.9 - - - 4.00 2,00

B uedlr11713% N - T6ildotcrd 0,75 - - - 4.0 i.00
Vin?$

DO I12Y 0N - - T75d820004 0.0 - - - 400 8.00
eTs

R LOritVsnio /Y ) - T12344C03 .8 - - - .00 4.0
crvé

Bigh apeed (ob-.u-)”
0. 80081.51 ”?l‘v [V} - - 0.0 - ] - 4.0 1.0
) '
5,0M040,25°; '1’!“ R - WhodBCdV2 0,08 - - - 4,00 2,0

1,
%«M" )7} - - . - - - 40 0.2

A (opt)
B <Jrib i8 - - 0.0 - P 1.8 0.78 -
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.30

4.3

4.00

4.00

4.00

4.00

4.00

4.00

4.00

0.78

.00

A.00

4.00

1.00

2.00

uom - ‘om

10” l.lO -

6.28 5,0 -

Hich
to permanmt softening at

teaperatures up to 6009C) and

high wear resigtane,

Grvater war resistance than
Ti.

Gevater rod hardnese thes
n

Greater war resistance and
vod hardness than A or N

Exoeptional wear resistanse,

Substitute high speed steels
extensively used in USA,

These steels are o eonsi-
tive to heating and harden~
Ang oonditions than 4 base
steels,

water or oil hardening,

01l hardening.

[ SECTION 2 )

red harinegs (resistanse

Apponiix 3«8 (continued)

" T

Practinnlly all metal eutt-
ing tols sush as single
point tools, tool bits,
twdst drills, reamers, Sap,
broesches, milling cuttese
and hobe,

Broahes, Twamers, silling
outters and hobe,

Weavy iRy eoutting tools,
partisularly for mbdiag
cule,

Heavy Aty outting wols.

Tool dite and form cutters,

Long slender tools like
Wist irills, reamery, tap,
brosthes. All metal
outting tools.

Combine hardenadbility and
wear nsistance vith
tougness. Useful for machine
tool spplications such as
bearings, rollers, cluteh
plates, high war springs,
feed fingers and chusk parts.
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0.20
0.30
), 80

0.35

0.70

0,30

2,38

0.32

0.37
0.4

0.4
0.40

0.31
0.8
0.30

0.80

0.80
0.80

0.70

0.65

1.70

.80

0.80
0.80
0.80

0.65

0.38

0.33
0.83
0.30

1.80

1.80

2.3
2.30
4.0

1.00
1.00
0.60

1.40
1.0

0,85
.68
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isee bl _shabadiariatica

Tonsile stren’th « &0 h(/-'

-5 ®

A
ado=

«8 °®
-7 °

- 140/20 *

wWater oF oil haniensd and
teapered,

‘bmlhstnn;ﬂu“-‘&l{.a
Elong. B = 84 = 0 to 2%,

Ol hardened and tempered,

Tensile ot s
90-110

Elong. B = 54 - 10 to Afh,

0Ll or air hasdening. 2
Tonsile strengths A0 kg/mm
m. E=84 ."

[ SECTION 2

Acoendix 3«3 (sontinued)

Ixaiaad _uses

For genaral purpose uses &8
bars and forged parts,

ado=

Shafts, axles, railrond
coaponents.

Gears, heavy duty mashinery
parts, leaf springs.

Patented aold drawn vire
for high duty vire ropes
and ACSR oom vire,

Aitomotive axles, steering

parts, high strength bolts,
sachinery axles, shafts.

Alvoraft, trok and other
heavy duty zachinery parts,
ondnmoe materials,

Alroraft & heavy duty mashi-

nery parte, particularly
those of large sise require

ing high strength, intricately

designed parte requiring
air hardening,

-10.
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Nickeleaoyhiema
Niokolpcerr-u;
solybdenn

5. Risridiog
Chrosium-eluminim

Chicaium-aclyddenm-
aslatm

Carw. La-aolyd enum=
vanadie.

4118
4615
4420
s18
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wis)
4820)

9818
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in 34
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£

0.20
0.28

0.18
0.5
0.20
0.5
9.20
0.8
0.2
0.20

.48

0.45
0.48

0.45

0.35
0.40

0.40

.

1.8
0.80

0.80
0.60
2,60
0.80
0.80
0.60
0.80
0.80

0.80

0,0
0.50

0.0

0.60
0.60

0.60

1.80
1.80

0.80

2,20

5.3

5.3

0,30
0.%
0.80
0.80
0.60

1.60

1.80

1,30

1,60
1.60

5.00




1ofn e

2,2

8.3

8.3

0.30
0.90
0,60
0.80
0,60

.80

1,80

1,80

1,60
1,80

desalal _shuradieriatioa
- - Cardurised, heat trvated parts
e« 0.28 Oore puu- stength = 50=383
=",
- 0.“
- 0,28 Carburised, heat treated parts.
- 0.28 Coze stmngths 7075 u/—a
00“ -
O.IO ol
L 00”
- 02 Carburised, heat treated ’
Core strengths 70-15 kg/mm
- e Oore strengths 120 kg/mm®
- o.” .
- 0.“ .
aoalle stmocth Case_baliness
|
e o 1.0 170 xg/met as
- O0,20A4131,0 00 * o8
0,80 1.00 00 R
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Appendix 8«3 (continued)

Ixical _ness

Cam aaft, wrist pin,
oluteh finger of automo=
tives, war resisting
aasidnery parts,

Gear, pinions, universal
joints, piston pins, wear
resisting machinery parts
requirieg greater core
strength,

dears, pinions, wear resis-
ting sechinery parts having

good core strength,

Alronft equiment and truck
tranmission, differential
and other vety heavy duty
parts,

Spiniles, msasuring tools,

Wear resistant parts for
uee at or over, such
as for steam turbime,

Valw spindles,orenk shafts,

-1l9 -




Slana ol ilasl A DO.RT20.040 % - Jdo 3 )+ 14
A Oonatriatiooal alesla (conttd)
.. ‘
7.
Hedim sarbon - R - 0.4/ 0.0 = - -
2,60
High u.rom - | "W+ WOMnss 0,80 0,88 = - -
High=sarbon - hd - 1,08 0,80 =~ - -
Silico=amnganese 2283 En 48 85312190 0.3 0.9 1.8) = -
Chroaixm 8130 In & 800rl 0,39 0,80 = - 410
Chroms=van.dim 6130 | WY 330rives 0,39 0.0 = - 1.00
Silioowshru.e - h @ - 0.5 0.7 1.0 - 0.70
8.

%ﬂaﬂ“ﬂ - BSEWI. - 0.3> 0.18 - - -
Niokel - BSRR4/2 - 0.55 0.6 = 1,% -
Miekel=chrors - m - 0.33 o.“ - Lw 0.65
Niskelechrore~ - BS2R/4 - 0.5 060 = 0.0 0,95
molybdemum
Mickel-corome-molyd= = BE22/S - 0.50 0.5 = 0.96 0.9
demm-vanadiwm




Appendix 33 (continued)

\ allor: s
o7 ) —sasaial charsgtariatios. Jrioal usea
1,08 - - Very high degree of oleanli- Antifriotion bearing balls,
ness 1,0, freedom fram rollers, reces,
non-metallic inclusions,
- - 1.45 - - adO= «do= of h" size,
! - - - - - Water hardening. lsaf and volute springs.
- - - - - Water/oil hardening Isaf and coil springs
L) - - - - - do. "
D 1.8) - - - - 041 hardening lsaf, helical, volute and
plate springs.
¥ - - ‘.m - - " n
0 - - 1.00 0.20 - " lsat springs for heavy duty
vehicles, helisal, flat and
, oonical coil springs.
) 1,30 - 0.70 - - . Heavy duty helical sprirgs,
valve .Pm.
3 - - - - - Used in nomalised condition, Composition, treatment,
hardness rengs vill depend
) - 1.25 - - - Used in nomalised or heat on die blook eise, production
treated condition mn, neshining sequenoce and
: cost,
- 10” 0.“ - - 2 M in m:; mm 1..0
b - . - hasdened W'd
0.%0  0.% ~ 0.88)  condition, Die sinking

ey be before or after
5 - o. “ 00“ 00“ 0.“ foﬂ.“‘o
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1. nhnmn..q
18 ochrome - 9 nickel

Frec-ontting sSainless

19 c.rreed nickel

very low 62.00n
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Lalybdenua

TR A EB TS

832

308

304 L

fin 58B

Hn 388

7 ri9Nd9

O4Cri9Ni9

080 I Lixo8
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2,19
max

Jedd
meax

0.08
max

0,08

0.0

2.0 .2
nax max

9.2 18,0

2,7 1,00 9.20 18.0
max max
(with 0,45/0,25¢ sulphur)

2,00 1,00 3,00 19.0
max nax

£.00 1.00 9.00 49,0
A&X aax

2,00 1.00 12,00 17.¢




) 9,00

18.00

5/0.256 sulphur)

)0 12,00

.00

—sinsial gheraptoriaticn

Has to be quenched from
135°C = 1107°0 to obtain
the soft corrosion resistant
austenitie condition,

Has tg be quenched fram 1050°¢
«1100°C to obtain the soft
sorrosion resistant austenitic
condition.

Appendix 3<3 (continued)

—lynioal lees

Food processing, dairy and
kitchen equipment, sanitary
ware, architectural uses
and lighteweight structures.

Tree machining type for
bolts, nuts, sorews, studs

and cold heading,

Equipment for chemical and
papsr industry, More
smenable to wlding than
type 302, but still
susoeptible to inter-
grenular corrosion,

The very low saroon contemt
renders tiw steel virtwally
immune 0 inter-zranular
sorrosion after welding or
stress relieving, Used for
welded parts subject to
corrosive atmosphere and
also for high teaperatum®
sstvise under corrosive
eonditions.

Has the maxiaum corrosion
resistanes of all stainless
steels in highly lonised
mdwing scids, Oan be weed
at elovated teagmatures and
for handling liquide in paper,
sheaical, petrolown and

other processing industeiee.

[ sectiom 2 |
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2,08 &.00

0.00 2.2
max  max

0.42 4.0

0.20 2,00
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0.8 1%

ad

1.00

.00

1.00

.00

1,00
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10,00 8.0

45.00 25.00
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1 m.gnn f"f __Ameial shametestatise. . . Bmisal ueea

0,30 4,00 Tielun

0.00 8.9

.00 8.0

. YY)

%5

- Hes 10 89 eenched rom 1050°0e Virtuslly free frem inter-
%o colain the poft vanular attask in corrosive
sorroeion Msistant austenitie media a™er widing or
oondition. stsess relieving at

fSemperatutes wp to 820°C,
Tor sase uses as type 304,
amd also for teage e~
tefe service p ipally in
aml around airereft engines
and for steam powe? sePvice,

o =l L ]

o 0,00 ) ¢ Cen so?ve as & substitube
Cor AIBT types S0R and 304
for sush uges as domdstie

s, hougshold
wiensils, reilwmy and auto
fitsings, sanitary am,
food presssing and dairy

oquipaent ete,
- Hae e frea Wat Mmgistant steel suld
.a‘ﬁ-w‘?.:‘m e able for uses sh &
sof't copsveien Nsigtant boiler baffles, fire bomx
sustoni Wie eondit len. parts, industrial fumece

ogeignent, heat enshangete

emall et Mesistant parts for wee
woust of A Molp mtaia Ve ot teaperstusm wp to 700%,
otnel in oondl Mea, Por lining oll mefimeey
voesels and oquipnent
for eorvosion Joslstante
againet wghly aggeesive
asdia,

RIGILERE




Slais &S a0eed
e sdiainlass atepls (conttd)

- By

My vy

i =
Silicomshromew

nlcksl

Garomeenickels
tungstra

8e L laie
ehron.wm

33 ehronium freoes
owtting

W © 070r17

35i-80r fin 52 450r33id4

231200r- dn §9 90°re0S42N 1
N

MoridNi-e B 88 400ridnNild

24 WwBsie
410 i 568 153ris
m - -

[ SEcTion 1

[ @]

0.12
max

0.2

0.45

0.80

0.0

0.1
max

1.00

I
max

0.0

0.40

0.70

1.00
nax

1.8
nax

1.00
nax

1.00
anax

3.50

2,00

4,30

1,00

1.00
nax

1,30

14.00

16,00

25,00

8.3

20.00

14.00




1,30

.00

25,00 N0, 28
faax
.. 5 -
m.m -
14.00 14.00
12.‘ -
15.0 8 0.18/
0.28
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Appendix 3<3 (continued)

__Speoial charagteristiga =~ Iraloalusea.

Takes on and retains a bright Extensively used for auto-

polish., Can be deep drawn to motive and architeotural

some extent, tria and other decorative
uses. Heat-resistant parts
for use at temperature up
to 800°C, heat exchangers
for handling nitric acid
and also for some kitchen
utensils,

High secalin3 resistance. Tumace and recuperator
narts, themocouple sheath
ete for uns at temperature
up to 1050°C, heat exchangers,
pyrolysis plant tubes.

ferritic alloy Por heavy duty inlet and
light duty exhaust valves,

Perritic alloy .

Matenitic alloy For heavy duty exhaust valves

and for parts required to
have high atrenzth at high
temperatums.

Used in both annealed as well Valve steanms, p.&:inh‘l,

as hardened and tempered o fine trays
condition, ope b&bn up:’m l‘:w ’
Used in heat-treated oondi- Corrosion resistant high

tion, strength fittings, bolts,

nuts and sachined pll"l.
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‘18 ohromium Jedium
ochsbon

13 chromiun hayh
oarbon

18 ~hrome=l nicksl

17 chroue « uigh
eaibon

€ ' BRR

—Jauivalent sassifioakions. ..
A8 B 970:1958 INalS70-1261

4% in 560 30Cris
431 Bn 57 -
m‘ - -
mﬁ - -
wc - -

Percentage1 inascated are the medimm of the range

Present in noma) percentages where not specifically mentionad,

Various o.rbon contents are available in O,
pxtra (Gmde &), Standard (Grade 3) and Commercial Grade 4).

In UuA, which preduces tne greater part of
usa wou'ld depond on the relative prices

Availadle wih various sarbon contents in the 0,104 rangs.

[ SECtiom 1§

the world's supply of
of ferro=solybdenum and

9.170
0,20

max

0.70
max

0.85

1.10

104 ranges up to 1,008 carbon,

1.00
aax

+.00
max

1.00
max

40
mnaxX

1,00
nax

1.00
max

4,00
nax

1.00
max

1.00

1,00
max

1.00
max

1,00
nax

2.00

16.00

17.00

17,00

17.00

and in 0,454 ranzes adove

forro-aolybdenum nearly 88¢ of ill
ferrostungsten which fluotuate 3re




e __Soesial ahagaoteritics

Por parts requiring hizher
hardness and strength than
AISI type 110

Has higher corrosion resis-
tance and about tho same
strength as the aiokel free-
sartensite steels.

Steels of increasing earbon
sontent and hardenability.

Appendix 3-3 (sontinued)

—lxpical Uses.

Jutlery, valve parts,

corrosion resistant ball
bearings.

Stainless steel safety
rasor blades

High strength corrosion
registant shafting,
machinery parts,

Sharp edged owtlery and
surgisal instruments, dental
tools, corrosion resistant
ball bearings, bushings amd
valve parts,

\,A54 ranges above Af earbom, Carbom tool steels are supplied in four gradess Speeial (Qvade 1),

nearly 884 of all
shich flustuate ;”Q‘ .

spoed steels used are No=base high speed steels, In other seuntriss, their
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Past trends in gteel oconsumption
Apparent consumption ve
Steel imports

Indirect iwl o0
Consumption by product categories
Steel import trade ’e
Alloy steel eonsumption oo
Indirest imports of alloy steels
Total consumption of steel in Iran
Oonsumption ascording to major consuming
segtors )
Major steel oonsuming sestors .,
Transport equipment .
equipment oo
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Wire nails oo
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Categorywise steel imperts - 1968
to 1968
Gross consumption of nnoy lholl and
total steel
Production and imports of whlob:llu, 1“0
Stoel comsumption for elestrical apprliances
Tin plate consumption fer tin can
produetion, 1968
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Theoe oo (,..) indicate timt data are not available of are aot
s@aretely reported,

A dash (=) indicates Shat t:he amowmt is nil or negligibdle,

4 blenk 0pase () in o table megng that the 1tem 1o mot agplieshle,
A plus oign (*) tndicates a surplws or on inerease.

A sione sign (o) indigates a defieit or deorense.

4 ] s weeld o distingsioh thwusends end
dm(nun.

A full otep (.) 1s woed %o indicate destnals.
A otvoke (/) indicetes a ovep year or fiseal yease, o.g. M0SY/1000

We of o (o) botwoen Gates representing years, o.g. 1960.04
-mumm-.—uuummm d.;nn;l
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mmwmo.g.xmhu«mxmh
VO,

Meforense %0 'tons' indicates netris tong, and % ‘dellare’' Wnitad
Nates dollare, unless otherwies stated,

Betalls ond porecntages ia tables do net nesescerily otd %
totals, besause of Jounding, .




Men has entorw o nov wru of susteined seoncals
AL Wder the Lapvtus of \he duvelepauntal plans, The
it R stressed U dovelopnent of small and nedium
osale fndstrdes, ™ Pourth Man 1s the firet stoge of
&mmmumuunmm.\u
Saln objestive of vhieh is %o make lren self-suffielet
hﬁ-mmuo.plmn-m“-l
hmwmxm-«m“.

Mhﬁmﬁmdﬂhﬂthﬂ.'“t

Mwumm.cmxm.
2 the comtey.

ARI00NN_SIN. conasis

Shewl_semntics
Nwmdmh-.ﬁﬂ

umu—uomnmxmm

PED 0tcol fagorts 1ese wpsrts neglesting the vartotions

ia stosks, & S case of b, 0o for herv has not bomn
WY indigensus pringsy oteel predustien, The watdse regaion
Sule of the eomtey have Mthurte bom Bt SN Seperts,

&l




¢ - Not consunpiicn and present dumand for tteoil (eomt'd)

stk direet imperts a8 fintehud and svadefinishud stecl
m.—mmmmmmuan.
wpulgnt ond eonsusor dureblce. Bine. thoro hes herdly
bean w9 stoul anport (wewpt for som. Regligidle quentily
of plgue wperted to Miisten wnd Snwil Aredis in the pest
o yeate), She @ rent sousumpiion eah b taken & the
Quatily of steal Lipertud, If %o Wis arv eddud the
mmmmrm-tmqum
suafagturud goods, the total wenld represcat thy grese
csnpmphten,

Secl.iuste

o tapert stedisties for Lyea and stucl predusts,
t“‘cod-(mrdﬁomullhnﬂ
o giva 18 (gpwdin Gl and o summary of . veriews
m-umhwumnwou.
Ras sush oo Lren castings, pig Sven for thesc iveh
W‘mMamMWhm.u.
uwwnmuwtwmmm
otval aaiiang, wd 10 geetally aede in o separate furRese,
“«“hnﬂ“tut-mdwm
e Soture aggrvgetv dmend, Blad larly, o%eel cwstings
mmmmmuwumuwtm
umummwbmuwm—u
Qaelves,




seenIom ¢+ |




Table =4

0% 08
19,8 B
OV BN )
pae
om0
. N
w.e 28
<Ml el
s W0
Bl 2
na -

0.0
.M
”.5
”.N

7.8

nM ™m0
ni .8

Table ¢=4

1A?

181

88,58

0.9

imua

1HE

“~m~\o-~“d

L



M. N SABTUR & COMPANY PANATE
. ANDRNDN OF NN SEAO W AN

4 « Nst oonsumption and presont domand for stesls (oont'd)

The official import statistics of Iron, though
lnport Golprohensive, arc ganorally trade orientod and do not
@ive adoguate tuehuical data for deSatlad catuprywise
adswsaant of stucl eonsunption, For instanes, in the
ease of flat products scparat. figurcve are mot available
for plates, etrips ind eold rollud products. In thu ceso
of spoeial stucls, the ypus of stuals ineludud under
Shds ganural memcnelaturc ar. not elcarly indisatod,

Jadinesd Amsente
Bestdes dirvet faporte of steovl predusts, a greet

deal of otuel 40 Laperted in the form of namefretused
$0am gueh 00 nachinery, ciohbac parts wd coapacate,
Cubrioated items Lk stuv]l strusturve, ‘anis w! vegsels,
outensbile end clhur Wrensport .ipmesd, Jouwtle
Wwelinewe, aglovring gode Ae, . steul scntunt of
Bats 18as fome o part of S countey'e real gigud
tnsiien eough 1t will net by NFlustd L .
wowiey'e sanl danatil %11 sush Ma. 0 e 10D ore
el tndigonagly. Bine- W ralds odfwstin of We
pragiune of rapid In.@triallontion G0 o wilieve oull
oufPiclamny, touilguasus ;teiustiss o8 % carlit
Grertmiy of a0 way Stweleoumsnldag cpital i cunmED
o @ passiife, s vouserily hpite:,, M b
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Wherefor. fayortant tc mov aleo the Sommage of stoel
iadirestly faported in Who form of unglnevring goods, 80
Bat the somtry's (otal steol roquiruments sould be
0essud and aduquate provision sedv 4n the plame for

Sinely supplice of steul s ad vhen indigonows neme
feotuly of theso i%ens e takw g,

A falr wotlaute Lf the quantity of stwwl favolvel
1a Andirest faports sen bv had froe She faport statisties
of otesl oamsudag iteas llueted Fr W past Pow
pate, For Wie (wpess, lagort deta oa verlow 0
of easbin.ay w! o.a 10008 Wit 0:00vetel £¢ the
yoult 1008 % 000 fren the foruign APade Platiotdee
@l edaselifted wniw W rajor stes] euvasuiing gRoupe
uth 0 Waanert guipset, ia'wirtel mshingg, W
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86 hg jor oq & ok 1n Jvorage, OF the total dsport of
208,000 e of eteueturals in 1967, buams al-ne assount
fop 808,000 tonsy, whil. shannvuls an! angles oWt %0
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Ingort of bars and rods has rogistured a visc f
modv Shan 300 por evnt during the perdod 1968 to 1967
Anervasing fvou 27,000 tas ¢~ 92,000 tne, In 1968,
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have risen from 20,000 fons %o 380,000 toms, The main
wes ake for eol! formed profiles, struetural fabrieatton,
autoschlle body bulliing, steel furaiturc and manufaetere
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UNITED MATIONS INDUSTRML DEVELOPMENT ORGANIZATION
M. N. DASTUR & COMPANY PANATE LTD
ANEIOMINT OF STEELS BINAND N AN

4 - Past consumption and prosent damand for stools (comt'd)
this 9,000 tons, 5,000 tons wns hot-dipped tin plate for
the mepufacture of cans to contain acid foods.

Summing up, the consumption of stacl for manufastuse
of tin cons is given in Tablo 4-8.

Table 4=5
TIN PLATE OONSUMPTION FOR TIN CAN FRODUCTION, 1968

Ime

Petroleum, oil and ludbricant cans .. 8 000
Yogatable oil cans .o 13 000
'ﬂl‘t and food o8 e m
Iotal o 20 Q0

¥elding alagtredas

Thore are at present threo units in Iran producing
arc welding electrodes. Of theso, thu Ama Manufacturing
Company producos about 12,000 tons and the Kav&x Manufac-
turing Company somo 500 tons of oloctrodas per yoar vhile
the third wit, the 0.K. Manufaeturing Conpany, oommenced
operations only recently (August 1989). The total steel
oonsumed ty the two units was about 9,400 tons in 108€,



M. 6. DASTUR 0 COMPANY PRNATE LTD - R

4 - Past oonsumption and prosent domand for stocls (cont'd)

P P oy g

Ara Bloctrode Manufaoturing Co 12 000 9 000
Kaveh Manufacturing Co 500 380
Iotal o 42 50 2.3
Sy 2.4

Qalvanising

Basod on import statistics, total stool cansumption
1.. *he form of galvanisod iron sheats is estimated at
88,000 tons. The principal usos of galvanised iron sheets
are for roofing and industrial processing.

The estimated regional demand for galvanisad roofing

Galvanised shoets is about 80 per cent in tho Caspian Saa region,
roofing
Sasts 10 per cont in tho Teheran region snd 30 per cent in other

regions. In the Caspian 392 rugion galvanised iron sheats
are used for housing livastock and comstruction of store
rooms a8 well as rosidontial housas, vhureas in Tcheren
region thay are mainly used for factory buildings and
vardhouses. The market sirvay indieatod that the cansumption
of galvanised irom shocts in 1968 for roofing purposes was
about 25,000 tens, as follows:

Jxe
Caspimn Soa rogion ') 15 000
Tohoran region .e 2 8500
Othor regions e m
Igtal o 2.0

430
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4 = Past oonsumption and prosant demand for stoels (cont'd)

Galvanisad iron shoots are also usod for the manuface
Galvanised ture of domestic eloctric appliwncoes (heators, water
sheets for
athss uses eoolars, ato) and for tho construction of ducts of large
buildings and privats housss, Tho ostimated consumption

is adbout 10.” tans.,

Tha t tal prosent consumption of galvanisod shoets
in Irsn 1e thus about 35,000 tons.

$ieal doors o0d windons

Aoccording to the production statistics, the total
tonnage of steel usod for tho manufacture of stoel doors
and wvindows amounted to 35,748 tons in 1968, These are
fabricatod from profiles formed mainly from oold rollod

shoots and to some oxtent from hot rollod shaets. As
steal oonsumptions for profiles and furmnituro tubes have
already been taken into oonsiduoration, steel doors and
wvindows arc not soparately oonsidored.

{paxr_nices and tubos

The \hwas Pipe Mill has two mills, ono for the
production of 150 mm to 400 ma diametor EMV pipes and
the other for 450 ma to 1,080 mm dimmotor B and sub~
morged are welded pipas,




M. K DASTUR

& COMPARY PRWVATE LTD

4 = Past conmmption and prosant demand for stoals (cont'd)

Tho eapacity of the first mill is 8,000 to 8,000 '
tons and that of tho socond mill is 10,000 tons of pipos
por month. The combinod capacity is thorofore 18,000 tons
to 18,000 tons por month. Thu plant producod only about
120,000 tons in 1988, This was totally inadoquate to
moet the hugo demand for tho Iranian Gas Tank Lino (IGAT)
project and by tho rufinerius, oil supply industriscs and
for wator supply. The deficit was mot by imports and the
total pipos and tubes imports in 1968 including fittings
amounted to 418,000 tons. Out of tha total of 536,000 tens
of pipes, tubcs and fittings available (120,000 tons
indigencusly produced and 418,000 tons importod) about
187,000 tons of pipes were utilised in 1968 for IGAT
project, wvhich is in the nature of an occnsional damand
and 1s not likely to bo repeated in future to this large
extant.

Surmarising the oonswnption of stcel for difforent
1%ems undor metal products thu total consumption wes as
given in Tabdle 4-6.

[ %
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4 - Past oonsunption snd present demand for stools (cont'd)

Tabdle 4=6
COMSUMPTION OF STEBL FOR MET.LL PRODUCTS

pit | Qﬂmll

Profiles .o
Tanks ve
Gas cylinders .o
wim Mﬂ-l e
Stoves .o
Steel Arums and oontainers ..
Tll cansd oo
Galvanised & .
Pipes and tudos (indiganous
produstion) .

Tstal -

For estimiing the stesl requiremmts of this sester
ometructional activities have been subdivided under
variouws heods.

[V

8880 ras
8888%538

3

The investment allocated for industrivs and mining
dusty d sedtor in the Pourth Plan is 76,300 nillion Rials, that
1s an avernge snnual investaent of 15,300 millien Male.
The stesl reguirement for this sector wes estimated to
be of the order of 90,000 tons in 1088 on the basis of
norme of stesl omsmpticn per million Rials of investment.
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4 - Past consusption and present demnd for steols (cont'd)

Agrioulture
and allied

A groat donl of staal is indispensable for agri-
oultural devalopmont and inoreasod farm mechanisation.
Iran has allooated 20,000 million Rials for investment
on ngricultural devolopment during the Fourth Flam.

Steal consumption for constructional and allied activities
in the sgriocultural aoctor is ostimatod at 22,000 tons in
1968 on tho basis of consumption nomus.

The oontridbution of tha o4l and gas industries to \
Iran's ONF was 11 per cant in 1988, Crude oil production
in Irasn for the period 1062 to 1988 is given in Tadle 4=7.

Table 4=7
PRODUCTION OF CNUDE OIL IN TMAN

Crude oil
Lt lfRNasE,
m' [ X ] 65.”
1988 oo 74.23
1984 oo 84.61
1968 .o 84.18
1966 oo 108.44
1087 .o 128.76
1908 oo 132.80

Simultenecusly tho refinery cspacity in the oountyy
has aleo increased rapidly from one millin tons in 1968
to eight million tons in 1988. Tho requirement of pipes
and tubes and tenks for storsge ara alreedy oonsidered

34
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4 - Past oconmmption and present domand for stesls (cont'd)

under 'Metal Products' snd are therefore not considered
here. During 1968, for an investment of 5,000 million
Rials in oil end gas, the corresponding steel consumption
in consiruction md allied activitios is estimated at

8,000 tons on the basis of comnsumption norms.

For irrigation, roads and bridces, telsccmmunios=
Irvigation, tions, ports end harbour, the annual consurption of steel _
rouds, '
brideaa otc is eatimated at 114,000 tons, on the basis of investments '

nade during 1968 (Table 4=8).

Table ¢=8
ESTDWTED STREL CONSOMPTION FOR IRRIGATION, ROADS, ETC

Investment in Steel

ﬂiﬂim ﬁidl tit::m

I"“lti“ ", 8¢ 000 45 000

Noads and dridges .. 1 000 12 000
Telecommmniocation .. )

Airports . ) 57 000

?Ml .M h.m " ) ——

Iotad . 14 00

Investment on hospitals, educational institutions,
stedia, pudlic recreation centres and other social
spenities in urdben aress of Irsn amomted to 27 billiom
Rials, out of wvhich 21.5 billins were invested in the

Soclal
aarviees
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4 ~ Past oonsumption and pt;unt ;md for steels (‘ﬁ;’nt'd)

oonstruation of new mtructures and the remaining 5,5 dillions

in additions and alterations to existing structyres, The
investment on comstructional activities related to soeial
sorvicas in 1968 and the corresponding estimated steel
consunption are given in Tadle 4=9.

Table 4-9
ESTIMATED STEIL “OWSUMPTION FOR BUILDING OONSTRUCTION

Estimatod Stoel Steel

floor consumption oam?iax
1 6 sq m ﬂfg 8q l_¥mc

Steel frame
eonstruction 8 478 28 142 000
R.C.comstsuetion 1628 (] 31,000
Istal 188 000

Power supply 1s divided into generstion, transe-
niseion end distritution. Installed powver ganerating
capacity in 1968 was 380 WM, eonsisting of 300 W of

hydel and 80 N of thermal generating ocapecity. Based
on the consumption of 5,600 tons of steel per 100 WM

of hydel generating capacity and 8,000 tons per 100 W
of thermal generating capaeity, the stesl consuption
for pover generation in 1988 is estimated at 19,700 toms.

&3

]
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4 - Past consmption end present demend for steels (cont'd)

Taking the route langth of transmission 1linos as 400 lm

of 280 XV line and 300 km of 132 kV line as indicated

in the plan prograsme, and based on the steel oonmmption

norme of 14.6 tons per Jm of 230 kV line and 11,8 tons

por km of 132 XV 1line, the steel consumption for pover

transmisesion lines amownty to 9,400 tons. TFor pover

distridution, en tho dasis of plan programe investamt

of 768 millica Rials and & norm of oonsumption of '
4.5 tane of stee) per million Rials invested, the stesl |
ccngmption 1s 3,800 tons. The total stesl qomsumption

for pover sepply 49 a9 given in Tadle 4=10,

Table 410
STEEL CONSMPTION JOR POVER SUPPLY, 1900

b}

Cenoretion v 19 700
Tranmmission oo 9 40
Distritution o <20
Iotal ' 252

In a repid industrislisetion programe, traoport

Badl_trananect dovelopment hes %0 be given priority to keep pace vith

the requireamts for materisl transport. The Yourth
Plan Sergete include the omstruction of 1,880 lme of

L%




M. B DASTUR & COMPANY PRANATE LTD

o

ASRSOMENT OF STOELS BLAAND N AN

4 - Past consmption and present demend for steels (omt'd)

main and branch lines to meet the trmsport requirements
of the Isfahan Stecl Plant, completion of the Sharaflhamne-
Ohotoor line to 1ink the Irsnisn railwy system with the
Turkish end Europesn systems and reoconstruction of the
Sufim=Jolfa line to improve the railwy link with USSR,
Based on import statistics, the omsumption of rails and
railyay materials vas 69,100 tons during 1988,

Table 4=11 sumarises the ocmsumption of steel
unde® sach head of 'emstructional and allied aoctivities'.

Table 4~-A1 1
STERL CONSUMPTION FOR OONSTRUCTIONAL AND ALLIED ATIVITINS

A

x‘n. and nedim industries and xining ..
sgriculture and allied activities o
ou “ m [N ] (X J
! ation oo Y3
Roeds and dridges .o ')
Telecommmication, air ports, ports

and harbours Y Ty
Social services oo
Pover supply .o
Rail transpert oo

B Biss Saate

v .
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4 - Past oonswption and present demand for steels (cont'd)

Having revieved the consumption acoording to the
principal consuning sectors, the total steel consumed
during 1988 is given in Table 4-12,

Table 4-12
TOTAL STEEL COMSUMPTION BY SLCTOMNS, 1968

Bleotrical equipment
Industrial and sgricultural -dsimy

Transport equipnant e 37 000
8 000
2
Netal produats e 33 000 [

Pipes, %ubes and fittings for KGAT
project and other oil, gas and
wvater distribution network ..

244 Q00

Sub-total . 729 000
Spares and maintenanoce vork

o 18 12900

£01 000

Sub~total oo
Censtruction and allied activities 4% @
Total o 4200 70
Stock 0 8 oo 5B oo
1 515 70
Yon=coverage . —iL.700
A58 «

Teking oonoumption of allay steels et
12,000 tons mostly in refineries and sutomobile industry,
the total oonsumption of all stesls in 1968 was 1,388,400 toms.

L
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4 = Past oonsumption and present demand for stosls (cont'd)

BIGIONAL DEMAND FOR STEEL

The demand for steel in different parts of a
country is dependant on tho geographic dispersal of the
major consuming sectors. In Iran, the regional demand

for steel is closely linked to the development of the
major consuming industries in various regions, namely
oil and gas, automobile, profilaes, consumable durables
and basic metallurgical industries.
Pomslaticn and industries dlatributics

The majority of industries are centpalised in

Taheran and a fow othar provinces. Table 4=15 shows

the population and dispersal of industries (other then
oil industyy).

The main factors that have led to the aooncentratiem
Teheran of industries in and around Taheran are its importanoe as
the country's capital and as the contre of Iran's commer—
ofal and eoonomic as woll as cultural life. Tohqran is
the banking centre of the sountry and provides the biggest
market for somg of the industries, such as automobile,
food and beverage industries, With its two universities
and numerous institutions of highor education, Teherem
is alee the main oducational eentre in Iran. killed

440
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4 - Past consumption and present demand for steels (cont'd)

workers are mors readily availablo. Climatic conditions
ars better than in most other parts of Iran. Teheran is
also well connected by rail, road and air with the whole
oountry and with the rest of tho world,

The biggest oil ficlds and tho ibadan refinery are
Busistan situated in the Khusistan region, which is the second
major industrial centre in Iran. Heavy metal industries
such as rolling mills, sponge iron plant, aluminium plant
eto, as well as petrochemical plants arc baing developed,
or planned for dovolopment in the near future, in this
region.

The main reasons for centralisation of industry
in Khugisten are the existence in this region of oil
and gos nd the avallability of cheap hydel powor., The
area 18 also well connected by road and rail and through
the ports of Bhorramshahr and Bandar Shohpur,

To aveid Wis whealthy aoncontration of industyy
ia enly twe previnoces, mad to promote industrialisation
of the rest of the comtry, the Imperial Govermneat of
Iven het sdephed in recent yoars a programme of indus-
trial deomiralisation end regional development.
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4 - Past consumption and present domand for steols (cont'd)

Industrial studics have beon undartaken for certain

regions in Iran to ascertain tho prospects of ostablish-

ing new industries.

Mors liboral tax axemptions are

offered for industrios ostablishod outside Teheran and

x.fd'lm .

Purthcrmore, licancas aro being rostricted

for establishment of industriss within a radius of

120 ioms of Taheran.

The Imperial Govemment of Iran has also takon

direct steps to promote regional developmont and dispersal

of industries through tho osteblishmant of a number of

industrial estates in various parts of the country.

The throo contres salectod for the industrial ostates

1) lsfshan - located centrally in the country and

11)

vhere Irnn's first intogratod steel plamt of
an initial capacity of 0.8 million tons with
provision for subsequont expansion to 1.2
million tons is nov undor construction.
Rolatod industrics such as ferro=alloy plant,
alloy steel plant etc are baing plannod.

Tabris - situated near the Turkish border in
tho province of Aserbaijan. Two plants,
Machine Sasi and Tractor Sasi aro already
wnder constyuction. The former will cater
to the country's requirements of machine
tools and the latter to tha requirements of
tractors.
Long Diesel Engino Plant vhioch will
produce stationary diesel engines up to 64 hp.

Also wmder comnstruction is the
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4 - Past consunption and present damand for stiols (cont'd)

141) ibadan=Ahwas = Shahpur triangular aroa in
the asouth,
It 48 estimatod that at presant ovor 60 per cont of
Areavise the stacl consumod in Iran 4s utilisod in the Tahoran
region and the ramaining 40 per cont is distributed pri-

marily in larger citios, a8 brondly indicated bolows

MW

Taohoran e 80
Isfohan ) 10
Ahwas oo 10
Arak .o 8 .
Tabris . 8
Othors .o 20
Iotal - 0

$ourget Roesearch Contre, Ministry of Economy, Iran.

In future, thu prepondorance of Teheran is bound
to diminish,
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The gestation pericd for establishing a steel
industry is long even in highly industrialised coumtries,
due t0 the enormous amount of work involved in plamning,
in emeuring adequate supplies of rew materisls, utilities
and transport, and in the actual plant construstion itself.
Under the conditions existing in developing coumtries, 0o
aush stress sannet be laid on the importance of cereful
and edvanee plamning for steel. Such planning ean be
sesningful only vhen it is besed on reslistioc demand
estimates for steel over a lomg time horisom of Yem years
and more, The objective of Shis exersise is to estimete
the future stesl demend for planning the development of
the steel industry in the coming dessde. The study
Aherefere cammmt oonfine itself to foresssting the aggregste
demand but has also to indieate in detail the typee of
gteels, product oategories and sise renges ia vhish they
would be needed in the years %0 eome.



UNITED NATIONS INDUSTRUIAL DEVELOPMENT OAGAMIZATION

M. N. DASTUR & COMPANY PRNVATE LTD MICIMENT OF STEBIS BIMAND N AN

8 - Methodology of demand forecast and field survey (cont'd)

Reaand forscaating zetheds

There are various methods, ranging from simple
empirioal methods to complicated statistical techniques
for projecting/forecasting the demand for an industrial
product, The suitability of a particular method would
depend on many factors such as the nature of industrial
product under study, the objestive of the forecast, the
lavel of eccnomic developament of a country, the structure
of its eoconomy, the extent to which relevant statistical
data are avallable and the time-horison of the projections.

The various teohniques generally applied for
projecting the desand for an industrial product like
steel namely, historical anmalogy method, trend method,
regression sethod and end-use method are briefly reviewed
below.

The historical analogy method oonsists of
Historical exaaining past trends of steel consumption in eousdries
&_ which have reached good levels of economic development
and using such trends over specific periods as a guide to
projecting steel demand for the country under study,
While historical analogy gives some insight into the
changing patterns of steel consumption to economic deve-

lopment at different points in time, it does not take
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5 - Methodology of demand forecast and field survey (eont'd)

Trend

into consideration the effect of technological changes
and substitution on steel consumption. Moreover, econoaie
development attained by countries at differcent stages of
grovth may not readily be comparable, as the pattern of
development could vary widely due to different political
and economic systems obtaining in these ocountries from
time to time, Keeping in view the present rapid pace of
eoononic expansion in Iran and the objectives of this

dexand study, the historical analogy method is not

- considered relevant to the present exercise,

The trend method is based on linear or non-linear
time series relationships that can be established on the
basis of past consumption. Use of this method, therefore,
requires availability of long reliable time series data
on consuamption of steel. The span of such a time series
vill depend on the trends that may be considered realistic
and on other factors. In an expanding economy starting
froe & low industrial base, reliable statistiocs on past
consusption are generally not available for long periods.
The use of time-trend forecasting is therefore not likely
to be reliable.
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Regression

askbed

5 = Methodology of demand forecast and field survey (cont'd)

Instead of relating steel consumption (a dependent
variable) to time intervals, the regression method
correlates this consumption with an independent variable
or variables, usually macroeconomie such as national
inoome, gross national product, index of industrial
production ete, The correlation may be simple with only
one independent variable, or may be multiple involving
more than one independent varisble, Here again, as in
the trend method, a long reliable series of past data is
required to establish the relationahip or to find out the

curve of best fit,

The end-use mothod is besically a derivative
approach, and starts vith an analysis of the current demand
for steel by major consuning sectors in torms of steel
types and product categories und sizes. Based on projec-
tions for the growth of major steel using industries and i
sectors as well as the technical norms of consumption,
the future pattern and quantum of demand are estimated.
Since this method takes into ascount all major foresceable
changes both structural as well as technological, it has
got the best cogenay in an expanding economy. Generelly,
the end-use approach gives estimatcs on the lov side as
some new products, technologies and export opportunitics

|

|

1

) 1
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8 - Methodology of demand forecast and field survey (cont'd)

End-use
nethod

Need for
oross-

may be missed in the analysis. However, it gives an
indlcation of the aggrogate demand but also details of the
types of steel, categorics of products and sises which are
1ikely to be needed in futurc by various industrial seotors
An the ocountry. It, therefore, dest @crves the purpose

of planning future steel production in the ocountry.

3ince tho end-use method takes into acocount the
effects of possiblc changes, strustural and tcohnieal, in
an expanding ecomomy, besides giving the demand estizatos
in terms of steel types and categorics, it has been
adopted as the most suituble for the present study. As
a result of adopting thu ende=use method based on migro-
level projections, this study can serve as a basic dooument
to provide the broad guidelimes both for the development
of manufacture of steel consuming itoms and the steel
industry which are closely inter-related,

Hovever, agocuracy of foreoast of output levels of
user industries is eoritical to the entire exeroise, and
1t would be useful to cross—check the output forecasts
obtained through field study or plan targets with inde-
pendent estisates of output of individual nanufactured
1tens arrived at by employing proved statistical techniques
sush as regression method and time-trend analysis.

b=
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5 - Methodology of demand forecast and field survey (cont'd)

ldentifi-
ostion of

gh=uae

Deterni-
mation of
output
dgala

Noras of
e paysotion

Aocordingly, vhile the end=use method has been primerily
employed to forecast the steel requirement of various steel
eonsuaing sectors/products, statistical methods have been
used to arrive at independent estimates of the output levels
of steel consuming items which could be used to some extent
to check the validity of forecasts obtained through field

survey and planned targets.

dkane in the snd-yse oathod
The application of the end=use aethod involves four

distinet steps,

First, the end-use of steels (including alloy steels)

in various seotors of the eoconomy sre identified.

The second step is the determination of the antiol-
pated levels of output/development for each steel consuming
product/sector for the years under study, namely 1972, 1977
and 1962,

The third step is the establishment of appropriate
technical norss of consumption for every single use of
ordinary steel snd alloy steels on the basis of umit output
of the manufsctured items and on the basis of unit invest-

ment in case of non-msnufacturing sctivities using steel.
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8 - Methodology of demand forecast and field survey (cont'd)

In the final step, the norms of consumption are
Deter- spplied to the anticipated output of esch steel consuning
nination of
requireaent i%en in manufacturing industries and to the anticipated
slateal
levels of developuent in non-manufacturing sectors %0
arrive st steel requirements, broken down into types and

product categories.

idandification of cnd-use

The identificstion of various end-uses of tonnage
steel and alloy and special stesls was carried out bty s
careful study of the present pattern of steel consumption
in verious industries/sectors. The consumption of steel
in Iren in 1968 by the principal consuzing seotors has
been discussed in Chapter 4. It 4is noted that in the flield
of sanufactured {tems, metal products is the prinecipal
steel consusing scotor, next in importance bdeing transport
oquipment, In the transport equipment snd metal produst
seotors, automodile industyy and profiles industry
respectively are the principal consumers. To ensure mexiswe
coverege, the vsrious user industries/products in eseh of
the major eonsuming suctors (trunsport equipment, elestirieal
oquipment, industrial and agricultursl mashinery and setal
products) numbering mbout 70 in all were idemtified.
Oonstructionsl and allied activities in large and sediw
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5 - Methodology of demand forecast and field survey (cont'd)

industrics, mining, agrioulture, oil and gas, irrigation, ,
social services, pover supply and transport constitute

another major ares of economic activity consuming steel on

a large scale, For such constructional activities, the

investments allocated during the plan periods are oconsidered,

In the mamufacturing sector, large seale industries

Allovanece are not numerous. Therefore, an sttempt was made at

for non-
[-3 T T (I complete coverage, but it was not possible to make personal

visits/interviews with each and overy unit. Therefore,
vhile establishing output levels of ourrently nanufactured

items, due allowance has becn made for non-coverage.

Qutout_and devalocaant levela
The output levels of Atems which are currently

manufsctured have been determined on the basis of fleld

survey. For certsin items which are not manufactured at

present but are likely to be mapufactured in future, out-

put levels have to be based on the plan programmes
envisaged by verious government and non-government autho-
rities. The validity of the assessment being dependent
on the correctness of output levels assumed for steel
consuming items, a oross-cheok with projestions by other
techniques is useful, For instance, independent projec-
tions of the output levels of as many &s thirty-six out
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8 - Methodology of demand forecast and field survey (cont'd)

of seventy consumer itoms arrived at by time-trend and
regression techniques bascd on past availability have been
compared with the industries' own eatimates of output

levels and plan programme output levels, in Chapter 6.

Korms of consumetion
For forecasting demand by the end-use method it is

essential to establish the norms or the input coefficiente
of stecl consumption, that is the gross quantity of steel
(ineluding processing loss) going into cach unit of the
consuaing item manufactured by the industrial sector or
cach unit of investment in constructional and allied acti-
vities. The unit can be in terms of weight, number, value
or any other definable measure appropriate to the consuming
product or sector. Taking into consideration the possible
product diversification, technologiosl changes and struc-
tural changes in economy, norms of consunption for certain
relovant manufsctured iteme have becn worked out separately
for the years 1872, 1977 and 1962, The norms used for

various end-products are given in Chapter &,

The last step in the end-use method is to srrive at

the aggregate demand, This is done by applying the noras of
consumption to the anticipated levels of output/developaent
for the years under study.

5«9
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8 - Methodology of demand forecast and field survey (eont'd)

sanaidaxsd

The following additional factors have also to be
taken into comsideration to arrive at overall demand
estimates:

1) steel ocontent of manufactured items meant

for export;
i1) steel, semis and ingots meant for export;
111) substitution of steel by othcr materials
such as aluminium,plastics, glass ote; and
iv) steel imports,

'
Iran being in the process of industrialisationm,

substantial cxports of manufactured {tems is not likely
for quite some time to eome, Exports of stuel frem Iran
may become feasiblc whon near selfesufficioney in steel
production is attained., Howevcr, as Iren doos not posacss
advanteges of ohcap end abundant rew material resourees
required for steslmaking or chosp labeur, it will be
diffioult for Iranian steel to compete successfully in
international marketn., Fxports from Iran are therefore
likely to be small and limited to noighbouring countries
such as Pakistan. Even when s feirly large and well
developed steel industry is established, Iran - like most
other countries = may have to depend o some extent omn
imports of some quantities of alloy and spedlal steels
and small tomnages of speciality steel produsts. Hewever,
by the time a near self-sufficienay in steel Lo reashed,
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5 - Msthodology of desand forcoust and ficld survey (cont'd)

the quantur of imports would be only a small fraction of
the total demund., Therefore, fo¥ the purpose of oomputing
the aggregate steel demand and shortfall and in plamning

to meet the sume, steel imports upto 1977 muy be considered
negligidle. In view of the high price and noneavailability
of aluniniun, plastios and glass, it s very unlikely that
there would be amy substantial subetitution of steel by
\heoe materials Defore 1902, whioh would affeet the steel
donnnd.

aasseshecie b stathiabisel [agesasbise setinds
Tine-trend methed and regression nethed (simple/

sultiple) vere uscd to eross-ghesk the total Somsage steel
ond alley steels denand projestions by the emd-—use nethod
a8 well as the ovtput luvels of seme of the sanufestured

tens.

™e \ias-Ap-ad nethod, based ok linear or mee-
1ineer \ine sefies relationship that s be established for
avaliloblility of consuning items Ln the past, asswmes ‘hat
the past trend veuld sloc eentiowe in Niute. Thie aothed
6008 MOt Lake LMo woeoumt ceflaln grevih fastors (A
wmpanding oamtnics vhere «0onemis grovih nay be scsclorated
ty eposial \echno~vennsale asasures, Por instante, (¢ vae
found \hat prejestions of She oulpwt levels of maty




b = Methodology of dumand foresast and ficld survey (cont'd)

manufactured ftems by timeetrend analysis were not truly
refleotive of the rapid pace of Iren's industrialization

and generally yielded much lower values than those obtained
through field survey, However, in the case of certain
items, the trends of which have been more or less stabilised
during the past fow years, the time-trend output projections
oompared favourably with output levels obtained through

ficld survey,

Various stecl oconsuming items in each sector have
been projested by rogression analysis. Only simple
regression mcthod, that is relating the endeproduct
(dependent variablc) to an indepondent variable, an economic
indicator wus used, The coomomic imdieators used as inde-
pendent variables for correlation with cach dependent
variable are listed below:
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8 - Methodology of demand forecast and ficld survey (cont'd)

Lseker Iodsasndant variable

daolxansport caulpnent

Buses and mini-buses Population

Passenger cars Per capita income

Truocks Index of industrial production
Ro_Rlsakric squlpasnt

Eleotric fans )

Aly eoolers

Water coolers Per capita ingome

Water heaters

Radio receivers

gy e

Induetrial bolilers Index of industrial production
Radiahal nradusts

8teel vire ropes )

Bolts, nuts and rivets Index of industrial produetion

Ball and roller bearings

Buildere hardware

Stoves Per capita ineonme

Seving machines

Arc welding alectrodes Indox of industrial production

Rasor blades Population

Hacksav blades Index of industrial produstion

’ : The folloving independent varisbles were selested

for projestion of the aggregate tonmage steel and alley
oboels donand by regression amalysis:

3t

N
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5 «~ Methodology of demand forecast and field survey (cont'd)

Iennage stecl demand Indecendent variable

Simple regression National income

Simple regression 8/ Index of industrial production

Multiple regression National inoome and index of
8/ industrial production b/

Multiple regression Index of industrial production

and constructional activity

gtee

Simple regression National income

Simple regression s Index of industrial productio

Multiple regression National income and index ofl?

industrial production

Computer used for projection,

Constructional activity has been chosen as one of the
two independent variables because steel consumption
in oconstructional activity aecounts for nearly half
the total steel consumption in Iran.

g/ Multiple regression analysis taking constructional
activity as one of the two independent variable has
not been done because alloy and special steels are
hardly used for construotional purposes,

Adaumntions

Any demand forecast has to be based on some assump-
tions as the future cannot be defined in absolute terms,
Relhblllfy of such forecasts will depend to a great extent
on the validity of the assumptions made. For the purpose
of this study, the following assumptions have been made:

| 1) - The produstion of different steel consuming
items of which output forecasts have been

based on planned progremmes will materislise
according to plan.

S5=14
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5 - Methodology of demand forecast and field survey (cont'd)

ii) The growth rate of national income will be
9,5 per coent & year between 1967 and 1872,
8.5 per cent between 1972 and 1977 and
7.5 per cent between 1877 and 1882. The
index of industrial production will increase
at the rate of 13 pur cent per annum between
1967 and 1972, 12 per cent between 1972 and
1977 and 11 per cent between 1877 and 1982,

Population will inecrease at the rate of 2.8
per cent a year and exponential relationship
will hold good for estimating the population
in future years.

For industries yet to be developed norrn of
steel consumption derived for manufactured

items in other countries at a similar stage
of development will also hold good for Iran.

Investment policies in different economic
sectors as outlined in National Deveclopment
Plan and othcr related documents issued by
the Imperial Government of Iran will be
followed.

There will be little substitution of steel by
other materials before 1982, In building
construstion, r.c. construction will progres-
sively replace steel frame construction in
future as a result of general governmont
policy now being implemented.

The investments in different eoconomic sectors
during cach plan period will be more or less
equally phased over each ycar of the plan
period-

It is assumed that projections obtained
by correlating the average annual investment
levels in the different esonomic sectors
during the Fourth Plan period with the envi-
saged growth rates of the related economic
indiocators in the Fifth and Sixth Plan
periods will hold good as reasonably valid
estimates of the average annual investment
levels in these seotors during the Fifth and
Sixth Plan periods.
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§ - Methodology of demand forecust and field survey (cont'd)

Eield survoy

An importent. feature of this study on assessment of
demand for steel in Iran is the field survey designed for
detailed analysis of the market for steel in the country.
To make the coverage comprehensive, detailed 1ists of firms
in each major industrial group were drawn up on the basis
of data culled from various industrial directories and
publications. These were sorutinised and supplemented by
information available with various other agencies such as
the Plan Organisation, Industrial Development and
Reconstruction Organisation, Industries and Mining Development
Bank of Iran and Bank Markasi,

After scrutiny of avallable data, firms which eonsume
little or no steel were taken off the 1ist, The various
industries/firms covered by the fleld survey and organisa-
tions contacted in this conneotion are listed in Appendix 5-1..

Exkent of goverage :

The extent of coverage by the field survey of manu-

faoctured items in different industrial ae?tors is given
below:
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5 - Methodology of demand forecast and field survey (cont'd)

1=_100% covexage
1ranapert squipecnt

1. Automobiles and trallers
2, Automobilc ancillaries
8, Leaf and coil springs
4. Rallway rolling stock
B, Vehiculur diesel engines

Metad oroducts

1. Arc welding electrodes

2., Bandsav and hacksaw blades
8., Pipes, tubes and profiles
4., Rasor blades

industrial and asrigultural aachinery

1, Agriocultural tractors
2., Power driven pumps ,
8., Stationary dlescl engines '

1L = Over 84S goveIage
1rananart. squinasnt
1. Miscellaneous transport equipment

Paner sapakatiden and slashrhaal saniomset

1. Alrooolers and air-conditioners

2, Oables and transaission towers

8, Radio receivers and television sets

4. Refrigerators (domestic and commercisl)
5. Switchgear and control gear

6. Water cooclers and water heaters

Industrial and agrisuliural nashinarx

1, Agrioultural implements

2., Building and road construction mashinery
8. Industrial boilers

4, Machine toocls and accessories

5. Small tools and hand tools

817
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8 - Methodology of demand forecast and field survey (cont'd)

Metal oproducts :

1. Bolts, nuts and rivets

2, Builders' hardware

3, Gas oylindors

4, 3teel furniture

5, Steel drums and containers

6, Tin oans

70 Tanks

80 Utensils

9, Vire nails and other wire products

111 - Betyecn 605 and 603 coverage
Tranapert squioment
1. Bioyocles and bicyocle parts

Poxsr gepsration and slestrisal squloasnt

1. Reotric transformers
2., [Electric motors

Industrial and ssricultural Bashinary
1, Food progessing machinery

Siyil cenatrugtion

1, Stmueturals

Susatiooealrs
Questionnaires covering verious aspects of the study

were framed, in order to oliolt information from as many
steel user industries as possible and also from the various
related government suthorities and private agencies, includ-
ing the steel trade. Comprehensive questionnaires were
prepared for:

b-18
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5 - Methodology of demand forecast and field survey (cont'd)

1) Tonmage stecl demand in Iran (Appendix 5-2)

11) Alloy steecls demand in Iran
(Appendix 5-3) '

1i11) Imports of ordinary and alloy
steels (Appendix 5-4)

In order to get prompt and meaningful response the

Seope of questionnaire were field tested for clarity, translated
Question-
T T - into Fersi and issued to about 280 consumers and importers.

The industrial units were requested to give specific
* information on the following aspects:

{) product/products manufactured in vhich tonnage
steel and alloy and special steels are
consumed and actual production;

11)  consumption of tonnage steel and alloy steels
per unit output of the product;

1i1)  ocategory of tonnage steel, types of alloy
steels and sises required;

{v) brend names as well as corresponding Iranian/
Indian/or International standards;

v) under-utilisation of capscity, if any, and
reasons thereof';

vi) stocks maintained;
vil) the present source of procurement; and the

vill) future estimated output for each type of
product,

5-19
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8 - Methodology of demand foresast and field survey (cont'd) o

The importers and dealers of tonnage steel and alloy'
and special stecls were requested to furnish information on -
i) past and present imports of tonnage steel and
alloy steelg by typuc and cetogories)

and

11) anticipated imports of tonnage steel
and alloy steels for future years,

Elant viaits
Major steel consumers and importers of steel in

Teheran and other cities were interviewed on a selective
basis by three teams of engineers, assisted by interpreters
from the Bureau of Statistics of the Ministry of Economy.
In several cases repeated visite had to be made to these
establishnents to oross-check data, ascertain consumption
norms and elioit the views of the company officials on
development programmes, government policies and the pace
of import substitution,

Gasncnae Lo auesticanalre

The questionnaires were issued to various consuming
industries, government authorities and private bodies. It
vas anticipated at the outset that writtem response to the
questionnaires would be poor. Therefore, visits to the
industries and personal interviews and discussions vere
initiated simultaneocusly. A fairly large proportion of

3-20
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8 - Methodology of demand forecast and field survey (cont'd)

tonnage steel and alloy steels consuping industries were

oovered by these visits.

A breakedown of the number of questionnaires sent

out, visits mede and response received is given below:

Questionnaires sent out oo 280
Written response (excluding interviews) 5
Visits and discussions .o 100
Parties giving meaningful replies 100

Parties reporting negligible consumption 8

Seldaiian of daka

The information obtained from replies to questionnaires
was tabulated separately for each sector of sanufactured
ftens to determine steel type and product category for each
major industrial/consuming seetor &s wvell as each individual
iten. Where data furnished by the firms vere incomplete or
not precise, assumptions based on prevailing prestices vere
sade. Some firms were either uncertain about or eould not
preeisely spell out their future programme., In such oases,
projections were made on the basis of the growth rate of
selested ecomomic indiecators. Some firms were over- |
optiaistic esd expected to double Shelr production by 1972
and treble it by 1977. In such cases the subjective

estisstes of future production were oconsidered asoeplable
only if a serviiny of the existing facilities and enpansion
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b - Methodology of demand forecast and field survey (cont'd)

programmes werranted the feasibility of such inoreases.
If not, the produstion level forecasts were suitably
sdjusted to realistic levals on the basis of growth rates
indieated by past trends.

On the basis of comsumption of tonnage steel and

slley stesls for senufactured items by industries visited
during the field survey, norms of consumption were esta-
blished. In some cases where a precise breakdowm of
comsumption norms by steel types and product categorics
sould not be obtained from the nanufacturing umit, end

aleo in the oase of items nmot manufactured now but are
1ikely to be ssaufactured in future, consumption norme

wers ovolved from practices prevailing in similar economies.

Details of consumption nowms, output levels of
stesl consuning itcus and the ostimsted demamd for ‘onmage

steel and allay and special steels are dioouseed in
Chapter 6,
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Railway wagons (ios,) oo
Trailers oo
Trailers! parts .
Mcrchandise carriages not
mechanically propelled .
Hand trailcrs, spare parts oo
Motor coaches o
Motor buscs o
Vannets ve
Passenger cars .
Motor car cngines and parts .,
Trucks oo
Trucks « clectric oo
Jeups and station wagon .
Throe wnoslers oo
Three wheolers engincs and parte
Motor cycles oo
Pedal oyclcs, mctor assisted ,,
Motor cycic perts and fittinge,.
Motor cycle amd pedal cycle cnginca
sutomobilc anciliarics -
passenger car parte o
Parts and fittinge for bus,
coach, lorry cte oo
Vehicle loaf springe oo
Vchicle coil springs oo
Furniturc and otnor springe ..
Vohicular dicsel cngines o
Other rood transport oquipment,,
Bicycles o
Bicyclec parts .
Tricyel.s .o
8hips, crafts and boats (marine
boa{ cngines and parts) .o

iroeraft cngines and parts .o
Other transport equipment .

Taritf

1

Lhppendix 4-2

o

IMPORTS Or JSELECTED ENGINEERIJ: ITEMS 196<

(‘ﬂmtm in _tons m vazue_in 'Q00 Rio

2

1963

—62
—sede o aty  _Valye 4y, @ _¥alye

898B~1
898bB-2

898A-1
898a~2
890B-1
890B=-2
890C=2«2
8904
823i-2,3,4
390C~1
8900
8908-2
390C=2=4

823a2«6 and 7

894-1
894-2
896-1
8234m1,2,5

893 4=1

893B=1
T732=4

732«B
732=C and D

395=1

8962

895~2

823A1-3 to
A5

8234l-=l and .l-2

b Rlastcieal siionsat sod aeabinarx

Uynamo alternators . 859=1
Transformers (2 kW capacity) .. 859=6
Transformers (2 kW capacity) .. 059«7

SECTION 1V )

497
11

184
8

215
34
296

4 316
2 634
1 830

147

152
74
14
27

131

4 057
1 550
98
2417

1 580
511

27
21

138
53
39

4Q 293
1 785

9 651
1 939
28 675
50 464
31 196
377 455
568 712
201 283
22 20y

21 578
11 495
8 500
10 535

19 721

65¢ 398
43 519

4 594
11 959

152 98¢
32 035

7 172
53 133

2¢ 874
6 799
4 348

114

95
[N ]
154
157
039
435
139
463

15
135

94

o o

304
120
20
36

340

677
671

38
166

- w

1 835
681

52
25

1 336
398
16

8

8

17
i

835

014

M
389

109 381
967 850

193
57

17
)

960
807
534
137
471

39
16
11
16

42

570
46
2

7

181
1

103
91

708
647
794
707

074

923
470
410
584

3N
121

962
740

458
668

416

oo kgt ___
s Yalu
20 30
[N N ] L[]
75 39
[ X N 1 [ X
389 113 -
31 14 -
3238 267 -
15 0l 1 698 .
<121 507 |
1 673 157 .
155 i3 .
193 21
677 86 ¢
2+3 27 ¢
2.5 2 ¢
52 22 .
105 17 .
4 202 659 O
1 754 50 -
2r 2
177 g
1 251 122
709 37
18 i
69 8 .
65 134
1174 194
912 "M
9 .
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.iISEERING ITEMS 1962 TO 1968

agd vajue in 'Q00 Rialy)

1965

TP A T

30 078

3 765

[ LN ]

113 843
14 739
267 835

1 698 405
507 123
157 271

18 021
21 063

86 612
27 873
21 504
22 502

17 288

048
50 673
2 204
8 791

372
612
712

450
€25

Sty . Yalye

52 309
16 673

1 602

4 51l
58 207
51 927
191 796
739 531
353 337
546 953
60 451
21 Ty
13 232
222 V63
21 719
35 093
80 379

117 681

916 303
102 275
7 018
15 455

117 611
33 5™
3 854

14 473
71 7187

385 740 4 623
a6 644 348
346 3384 3 153

1874
313
2127

SECTION 2

118
%0

9
2
+Q
32

363

2
69
97
ig

100
57
21
93
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B _MAaatrice! equinnent and sashinery (comt!d)
Rlectric motors .o 859=4 and
859=5 1 459 138 277 651 T4 935 828 83 724 983
Power boilers and acocessories ,, - - - - - - - -
gwitchgear ani control gear ,.  878-3 - - - - 549 41 634 1109
House service msters (a) current
measuring and registering equip 872mia 25 12 484 18 11 095 74 26 620 23
Electric meters .o 873-B 266 179 808 161 48 604 183 53 209 140
Industrial fan and blowere -
mechanical ventilators .o 826-4 33 $ 702 9 19 726 13% 26 348 213
Blowers : .o 828=5 "en ‘e 59 5 448 17 2 100 27
Other electrical equipnent oo 871C=1 3 108 2 959 2 1 248 8
parts for electrical equipment ,, 871C-2 2 1324 - 319 3 1 246 6
parts for other elestrical equip-
ment and machinery (nes) .o 878=5 22 37892 112 17 604 1 119 232 921 2 (73
| Electric fan - up to 15 gg wt .. 86281 589 74 000 649 713 507 335 80 632 M2
| Eloctric fan - over 16 kg ¢ .. 854 w6 - - - - - - 46052
sir coo ers .o 83%4=4,5 1
ad € 455 75 223 723 126 492 1 025 191 925 527
Refrigerators(jomestie and commercial)t
Electrie e 8390-1 458 56 435 39 4 461 125 16 528 90
Non-oleetric o 83942 24 2505 42 3 554 135 10 208 120
Deop freosers e B8394m3 53 11 084 63 13 299 124 23 392 48
‘ Farts - Refrigsrators and |
deep freezers .o 8394=17 - - - - - . - 915
Refrigeration plant oo 039Bmia2 33 14 3863 32 8 581 52 11 707 111
| Refrigerating machinery and
? parts theroof .o 839B=d=2
ad 3 232 32 322 32 8 002 113 14 029 156
Water coolers ce  839Befel 139 20 669 32 10 90: 143 37130 2
Wate- heatcrs (nomeclestrie) o,  838Be5 M0 12 452 2L 4 721 'Y 6 313 17
Radic receivers .o 868B=1 329 100 940 30 17 349 44 32 932 104
Television sete .o 868B-2 28 7 737 2 615 8 1 487 6
rarts, receivers sets (nes) ., 848B=6 - - 350 169 451 858 290 VX4 810
Tele ~communication equipmeat ,, 869, and B 475 458 673 23% 167 647 506 323 995 894
P.i. systom and parts .o 869=(1
ad O3 9 5 308 83 5 o0 29 8 306 30
Other eleotrical applisaces - - - - - - - -

Ga Induatria! snd agrioultural meabisalx
Other drilling equipment

(well drilling) e O34
and &8 4776 4362¢6 1308 M6 708 1 968 297 089 4 822
agrioultural trailers .. DO 4304 ATT 93 D 0S8 396 486 O 768 1 OA9 326 9 819
Parts, trastor body ve  B894R 2 " 1 366 48 1 664 6
Parts and Tittiags, trestor ,.  898B=d 980 86 897 53R 109 52¢ 942 189 M7 610
agrioulturel inplemeats e ML to7¢3 963 20100 1319 99 382 1 472 88 190 1 441

Othcr agrioultural oquipmeat ,, 03¢, 835
ad 036D 3853 410330 3075 42 761 5 927 634 128 4100

secriom 1t |}




202
90+«
721
349
515
51

647

o0l

appendix 4=-2 (continued)

g

828

113
143
L))
44

858
508

83 724

41 634

28 620
53 209

86 348
2 100
1 248
1 26

332 9d
80 632

19l 935

16 528
10 208
23 392

11 707

14 029
37 130
6 313
a3 932
1 487
290 004
323 995

8 308

4966 1967 4260

983
1109

a3
140

213
87

20738
772
4 052

523
130

48
915
11

156
42
17

104

810
894

30

4 032
9 89

610
1441

4 100

117

357

138

19
43

39
]
4
3

315
107
391

105

13
i1
12

156
20

34
11
3
56
i
404
535

L]

544
1148

130
48

50¢

@10
154

542
702
082
843

Q09
325
240

142

4088
650
45

356
237

800
183

428
708
906
130
310

682
921
269
708
621

398

1 483
942

66
251

242
82
2l
15

1 842
1 296
2 801

764

54
166

755
87

198
K}
38
24

47
593

47

5 852
10 708
a3

99
1013

4 914

190

136

426

156

16

137
AR}

51
10

19

235
305

10

99
3
106
89

492

an
560

30
852

8T
483
617
022

67
027
306

863

435
75

M

464
155
3%
337
987
652

840

182
a5l
28R
153
a9

433

1 996
1512

39
213

430
35

3 438
1495
340

629

54
207

946
ti8

374
108
51
45

833
790

75

0 91
13 656
1

38
1189

¢ 353

342 153

268 385

26 465
75 421

78 861
3 369
4 668
4 056

770 324
175 897
23 144

140 308

9 371
10 014
1160

187 388
51 557

87 333
26 549
12 949
24 713
22 232
204 940
452 499

19 079

108 5689
098 610
693

182 465
27 2%

504 asY

SECTION 2

2 249
2 573

82
353

3N
a5

17

2 906
1 282
119

496

78
99
a3

T79
367

770
20

317

34
420

1 6%

3 Q08
12 764
39
615

1 4%

6 387

269 753

479 307

43 T92
106 365

76 095
5 068
% 390
7 854

598 868
159 678
8 595

110 566

17 259
10 249
13 360

155 812 -
89 739

114 965
5 145
43 <243
22 88
12 445
274 036
8U7 1<5

28 129

688 029
100 285
36 136
120 866
53 467

574 202



Barthmoving machincry oo

Road construction (including road
rollers machinery) .

Stationary dicsel engines and parts

Stationary engine I,C. and parte ..

Cranes oo
passenger and industrial lifts ..
Fork 11f%e X}
Other material handling equipment, .
Industrial boilers and accessorics

Industrial furnaces (\:x to 1 ton)..
Industrial furnace parus

Compressors - air and ges .
Wl") aprinkling X
Compressor - refrigerators .
Hund pumps, decpwell pumps and parts
air and tyre pumps o
Vacuum pumps .
Textile machinery and parts .o

Jarding machinc and spinning v
nachinery parte

Shoe nnd leather machinery oo
Dairy machincry and parte .
Tea machincry .o

Paper and pulp machinery and parts
Printing machinery and parte .
Food p.oceesing machinery and parts

Weighing equipment and parts .o
Macaine tools, acecssorics and parts

8mall tools and hard tools .o
Knives hand and fancy .o
Knives, blades .
Jacks, hand anu hydraulic .
Pncumatic tools ’e
yortable tools ve
L. Matal nroduebd

Utensils - hollow vare, houschold,.
Cooking vessols and foreign paa =

olcotric X
Cutlery and table warec oo

SECTION 1

N, 4.

833B7 to B9
B33B=2

883B~1

820=1 and
820-2

86542

865n3

8283

828=7

8288

827 10
828-1

B828=6

844 and 845 1
857B=2 and
857B=5

841

836a

842

843
837-1,2,3,6
end 8babl 1
850

848B
714,715,746
747,750 and
751

804

805

83388 and B4
3482
8624

7404,8

Dmiio’

86583 and B4
802,803,809
and 810

182
776

<0
751

456
25

103
617
380
382
o7

2¢0

219

2176

265 768
54 815

553 230

2 113
77 634

115 408
1 351

20 791

684 276
6+ 611
89 865

130 563

80 820
9 M2
12 547
12 478
18 683

83 280
10 %22
125 459

g2 626

15 109
2 030
81

49 411

27 004
2 136

39 840
412

40 052

1 55
400

4 530

117
305

1 076

99
220
277

10 537
50

1 633

425
7%
13
95

126
46

821
145

480
119
17

577
35
as

3230

166 360
118 680

632 161

11 340
36 742

100 354
1220
6 468
39 259
77 147

589 194
6 104
9202

246 693

101 364
12 577
5 784
3 430
22 310
18 131

55 768
10 706
200 238

49 388

29 782
4 077

38
7 765
7 083
10 370

30 341
379

13 9%6

886
804

773

49
023

801

51

STL)

339

99
354
121

502

ok
10t

33
123
197
:5J

-
O Oy
-3 T W

209

343
%3
15

348

69

156

660

702

883 491

4
110

91
2

2
83
93
16
849
1%

361

145
20
11
13
39
82

192
12
310

14
53

492
10
16

52

69

952
786

3317
245
032
480
952
529
24Y
297
31t
023

702
21‘:
399
155
861
273

313

3
413
A2

010
792
562
130
618
305

408
164

358

9 21
4 L
11
61

11

()

PG S
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appencin i-< (continued)

S | S —hR05 4966 23261
S el sty _Value .ty Velye gty Vajuo | Wty

886
804

5 773

19
1 023

801

51

%45
339

99

15 352

121
2 502

514
104

33
123
197
%59

1 532
168
2 427

ase
259
12

3 348
%3
15

348

450

69 660
156 702

883 491

4 952
110 786

91 2337
2 245

83 480
93 952
16 520
849 245
14 907
314

361 028

145 702
20 214
11 390
13 155
39 864
82 278

192 843
12 748
310 413

67 AR?

53 010
3 792
562

492 130
10 648
16 30%

88 408
164
69 358

27

4 676

225

9 217

4 185

614

1142

23

57
34
690

585
050
94

169

656
52
59

150

294

957

403
154
585
R16

622
25

159
113
114

410

3
510
36
883
485
12
62

127

131

80
136

625

156
10

12
45
a0

124
14
503
a1 4

166

16

a5
35

72

363
aél
519
381

096
841
871

615

996
884
102
778
251

249
39l
260

855
6117
an
654
532
894

806
330
656

261

110
632
124
449

208
aes

194
2364

453

237
7 516
199
7 564

9 003
306
1 691

4 553

14

26

691

5

670

27 108
86

1

3 947

697
17
64

158

247

607

1 333
a73
4 161

997
3 427
a5

480

al
83

450
3

474

3l 205
692 260
60 132
455 956

865 501
25 575
230 564

685 347
2 331

3 530
131 746
734

68 344
492 005
12 632
n

579 634

180 690
% 365
22 159
11 910
44 055
159 919

93 189
% 415
573 110

90 281
531 826
8 682
1981
9 742

52 387
34 569

85 064
783
97 &5

138

3 322
314

11 034
8 174
436

4 894

3 251
49

1 461

1 X%
9 ¥l

105
5 395

396
99
98

139

332

173

1391

161
5312

1734
15
368

156
106

103
6
519

Value

a3
391
43

2 279
1015
16
633

506
10

386

547
17
979
055
020
543
800
097
493

699
639

134
1207
9

1
123713

205
a1
35
12
98

353

193
i
916

98
a9
4
i
34
45
%

116

el

[ sEcTion 2

365
446
898
579
585

256
737
335
345
982
943

507
106
908

281

185
000
468
530
726
850

1)
285
008

181

2 093
44

11 693

10 10
612
4 116

< 344
232
16+

1 495

41

1 061

94
3 381

856
85

52

39
1180
855

890
368
5 987

3

311
31

-

236
196
119

530
88
691

31279
285 114
37 085
3 528 09%

1 375 957
38 995
47 075

343 463
35 834
12 826
306 088 1
S 3
145 334 |
1 169 870
12 435
2781
768 43

234 941
14 507
19 015
7 363
246 906
286 31 {

85 313
32 795
857 016

100 T
191 369
8 938
1 545
3¢ 162
45 188
43 834

6Y 468
4 088
110 cos



Tariff S0 DG L
e <SRBAERLARR.. Sade o b Jale e Jadue. by
D.__Mgtal profucts. (Cont'd)
Stoel furniture - safes, boxes etc ,, 7384 and B a3 3 664 13 1 694 a7 3 55% 65
Other furaiture (Hospital tables etc) 7384 and B 178 16 783 79 10 570 55 3 068 110
Stecl vire rope and oranes - chains,, 786.,B andG 307 21 330 18¢ 12 654 216 15 T35 R95
Wire L] .o
Steulmlszmtureu « axtrudod sheets 735B 385 13 033 335 10129 551 19 610 503
Other sheet monufacturers .e 754.'.68
and 2 403 60 983 2933 87562 2795 31 008 1 569
Other iron and steel manufacturers ,, 755.,B
and & 632 3l 885  O7c 28 363 1271 43 550 1 317
Bolts, nuts, rivets and screws .o 738, T29.
and B 2831 116 726 2453 86 320 1971 91 099 2 757
Builders' hard ware ‘ oo T38 and
: 784 1 387 99 323 12010 91968 135% 97120 1 %54
Tubing, piping and profiles .. 818 3 ey 2 402 1 380 9
Band saw and other saw blades oo T40 and
149 114 19 983 107 &1 o077 127 25 658 1690
Rasor blades .o 80631, B2 90 686 077 14 88 327 118 104 713 109
Tanks and vosscle oo TR0 and '
721 2 809 97 247 743 30 490 935 i3 553 1 294
das cylindors s 722 435 21 663 361 834 311 1100 40 543 1 395
Wirc mails and cther neils o 137 2 027 57312 1325 4397 1137 41 129 777
Othcr wire producte (barbed wire, 724,735,
wire nettings otc) oo 753,730,
and 731 1331 S0 127 2275 55 983 2 224 55 935 2 465
Roduction gear oo Neaty
Roll and roller bearinge os 856 545 1108 136 474 102 590 412 100 929 532
Stoves and parts .s T354 96 1M 17 2 499 3¢ 962 45
Kitchen ranges, ovens and parts o T35BR 79 9088 271 36 564 hou T QG 206
Blectiric stoves ee 865 29 4 278 39 2115 131 4 674 30
Scwing machinos and parts oo 847 1016 137 40 1866 313 799 1 737 218 445 1 710
Typewriters and officc machines oo 051,852,
Parte 853 . 128 1921 118 98 @ 661 160 140 548 286
for the above oo
;t}“g*' 5 a2m 13 8888 37 9 403 12
Clooks and watchcs ond parts " 147 85 538 152 %5 882 175 29 132 216
Stecl druss and oontaincrs oo Nothing = all covered under item 83, tanks oud veiscls
Tin cane oo Nothing = all coverud under tin plates and tin shecte undor steel impe
arc wolding clectrodes oo 878=3 - 27 - - 23¢ 17 119 163
Mediocal surgical instrumonts e 923 15 72 894 1€ 85 &4 135 92 8%8 417

Scniget Toreign Trade Staties of Irem,

secriom )




Jakie.
13 1 694
79 10 570
14 12 654
135 10 129
3313 87 562
7¢ 28 363
153 86 320
210 91 368
2 402
107 2 077
104 89 327
743 30 490
61 34 311
225 3 975
27% 55 983
474 102 590
17 2 499
271 36 564
39 2115
366 213 799
9% &0 661
13 8 888
152 3 882
om 83, tanks
in pln€05 and
28 85 844

=

N T )

tin

37 4 555
55 3 088
216 15 785
551 19 610
795 01 008
271 43 550
971 91 099
350 97 180
1 380
127 25 658
. 118 104 713
936 43 359
109 40 843
137 41 129
224 55 935
442 100 929
3¢ 962
400 70 OR6
131 4 674
752 218 449
160 100 548
37 9 48%
175 29 433
VeEBOLE
sheets undor
3¢ 17119
135 02 838

—Ails.

=%

65
110
295

508
1 569
1317

2 757

160
109

2 465

532
48

206

30

1 70

14
248

stoel impo

163
4

8 295
17 804
31 067

17 760
64 613

35 040
133 9%

146 499
80%

34 116
104 740

43 391
T3 345
28 706

67 551

131 803
819

30 348
147
805 135

212 526

5 8™
43 860

ms
11 R
173 819

M ] S
g Value . by Jakde

- w »

49
a8
411

493
434
466
943

461
10

142
159

e

723
658

41

897
52

15
873

11

1Y
ns

4 135
al 250
37114

17 7156
90 073
55 096
180 919

141 457
993

44 607
166 549

196 079
106 054
43 488

67 013

157 733
» 057
11 7%
858

2310 411

"o 78

5 089
8 37

11 393
304 009

6
185
67
748
445
869
124

536
16

175
963

632
984

a2

n
o

47

413

apponul. t=x (continued)

i
13
38
33

107

93

162
59
301
343
6
47
85
187
L

307

oty
384
583

139
448

232

339

535
152

846
27

a6
136
QA3

313

038

4
307
599
(3.1

s M

45
5

SECTION 2

Qab
340

96

==

v <

o

i1
139
M8

689
679

558
71

17
169
093
848

761
86

40
303

63
363

W

a
i1
48
19
98
60
a8
196

n
178
a8
183

36
113
181

14

330

259
158
315

047
413
827

8
195

199

a9
34
n

589

115
123
427
730
973

33
110

1
%0

aw
795

98¢
959
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Appendix 4-3
LIST OF TRNN AND STTEL I''SORTERS

T™he folleving companies import iron and steel for resals,
Nesides these, there a-e imnerters who impert iron and steal for
their own use., Firms which ers comtacted for the market survey

are indiceted by an asterisk.

—1l00 00 ddreNs —aieal Alene_iapocted.

he.Ordlanx_Ates)

1. Abed Company Ltd Reans, anglas, bars end
68 Avemie Naphasl pipes
Toheren

2, Afshar ddmed Reans, angles, hars,
Passage Nemidein sheats and pipes
Avemae Bousar jumehri
Teheran

3., Afsharian Nussein Resws and pipes
Averme Khapma
Teheran

4. Nedalion Jergin Sheets, plates and cast
Avemic Whatan 203 iron pipes
Teheran

S¢ Nareimt K & Co.* Reans, bare, angles,
Sorepe Masi osheots and pipes
Tohoren

¢, Dumsdar Oenpany® Seans, bare and Shests
Serape Saffuri '
Toheran




N0 ANR & COMMIY RN

Appendix 4<3 (contimved)

—l0t. 00 Addcess .

da—ORAABACX Blael (cont'd)

7. Parhang and Gersanian Co.

Seray: asi
Teheran

8. QGoreshi Mohaned*
Seraye szl
Tehuran

9. Haddad 7adeh Asghart
Sasar Ahangarhe
Kalase Ahan
Tehoran

10, Naji %eba Al Akbar

Rasar Ahangarha
Teheran

11, Fasmdani Gaseen
Namadani Building
Avemue Rousarjusehri
Toneran

18, Iman Metil Co.*
Aveme “anomar
Tohoran

13. Kopuian Trading Jo.*
Serage "liitsar
Teherqn

$«. Xohli Trading "o.*
Sank 3xpah ™uilding
Tehoran

3« Xpumeo Trading "o.*
Torape lasd
Teheran

88, 'awa) Cenpany Lisdted
Passage " rdawet
Avenpe Tordowsi
Theren

aleal llana_iasoiiad. .

Reans, sho:ts and pipes

Riame

Rcams, angles, sheets
and pipes

Noans and dare

foame, angles, bare,
shaets and pipes

Rsame, angles, shests
ani pipus

\sans, angl ‘9, bere,
sheats and pipes

Reatts, wgl s afd 0099

Lams, wglve, DARe,
ohsote and Yyulee

Seamn, angl«s, bare,
sheots oml wipes



Anpondin 4ed (eontimeed’

— § V- . ~dhaidbiett onatied. .

Ae QOAMBLAAGL) (coat't)

17, Hutheh Connwag L4, W ote ani pinoe
Semage larvan
Toherwa

30, Measter ‘eamay b4
Seraye our
Samr Caffesheitn
Tsheran

Nohatn~ seail®
Pallah Zadoh

8 ragr g

T horen

Nehailsi “nghi Purheng®
Somges land
Therun

M Conpany*
Passag: "ikpeur
Avelpe Sqmrar fun:het
Toheran

Sashirvend & "s.°

Sapqpe ta i
Yoheorw

Pure Pillee Co.
S.rag: Ayl Busonn 10
Ton spun

Nee Bt} Cg,
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Anpindin Sel

IWINBTNI &8 /18T TID AND AGENCIRES INTIAVI WED PR PILD SURVIY

—— T 1T
doZRanteect seuisndat
1. Beitish Loyland Mator Corporation Tiheran
3. D wuts e doe
3. Tren Industrial Autobus Mamuface «doe
turing Consertiue
¢, I-ea Mafflor edo=
§. Tren Mptiemal Industrial Manue odoe
ag Ceo.
¢, Irem Popm odoe
7. Layland Motor Tran Company «do-
6. Morated Ltd =doe
% "are lux Tndustrise oioe
10, Sehari ys “{tea-n «dow
11. Sharmt: Sehami Joip «doe
13, Sharkst; Sshami Towlidi Manar edoe
13, harkate Sahani & Santhiy Kavah edo=
M. ToareVolveaIran “atiomal Auto eioe
Spring Mamufreturing Convany
18, Velve Mmeln odo-

o ll o

kagalien  roduats pamuaatucad

Mos:l cagincs

Bus.s wnd minibuscs
Nses wd uini -luses

ixhaust systom

®assonger ocars, busas
and ninibuses

Buscs and minibuses
Trucks

Lani revaers

Rusas and minihuses
Passunger cars

Passongor cars and
Jacne

lanimated and oeil
springs

Trucks

Autosprings

Tracle




UNITED NATIONS MDUSTVAL BEVELOPMENT ORGANISATION
M. N BASTUR & OBMPANY PANATE LT

Appondix 5«1 (ocontimued)

S, § V7 14 '
BaBlactrigal cguipuont

1. All Nassab PFactory

Arz Corporation

English Tlcetric Company
Genaral Eleetric Iran
General Industrial Company
Iran Transfo

Nepto Tlcctric Industrius

Tsh.:ran

Philver Mamufactiring Company

Sharkate Sanatiy: Asmay:sh

Siamons Ltd

lagross Rofrigorater

23k Company

o laduateial acd ascignltural sohiaucx

L. Arak Maochims Muilding ®rejoct

B, Arak Machimc Wildiag ™lant

d. Asad Machimery Mamfsoturing Co

Tohopan

Arak

Tharan

)
)
)

Refrigeraters, veter
ocolers, vater
heaters ste

Rafri erators, water
coolers, wator hogte
crs cte

Tleetric cquipment
efrigerators
tlactrieal appliances
Transformars

Nlectric2l anpliancas

Rafrigcrators, evapoe
ration coolars :te

Water conlzrs, radios
ate

Trans former, switch
gear and contact
gear ate
Refrigorators

Eleotrical appliancas

Agriouitural maohinary,

OPaRce, CORVayors,
boilure and ancillary
sgiipmont

Toa proccssing machie
Rary




UNITED NATIOME INBUSTRIAL DEVILOMINT ORGANIZATION
M. . GASTUR & COMPANY PRAMATE LT AISIMINT OF B DEMAD W AN

Appandix 5.1 (continued)

Ioduatoy asation “rodugls panufasturad
égg:gg zcont'dE ‘

4, Cater Pillape Toheran  Earthmoving machines
(scpvic: and sales
only)

5. Daltakar Corporation «do= Jomerate mixers,

. dumpers ote

6. Derman Diasel Tabriz Stationary diascl ,
ongines !

7. Gensral Wo Ingineering G0  Teheran  Constructional machie

nary
8. Iran Abazap aloe Shovels, wheal
harrows otc
9. Iran Comprossors edo= Dumpers, Scrapers cte
10. Iran Diesc]l “mgino Mamufictur- odbe Dies:1 angines
ing Crmpany
11, Xarkhan: Deoghat odoe Ti1l: making machines,
hammaps ste
12, Karkhane Sakkaki -ite Carpentary machincry,
binding machincs cte
13, Luleh Va Machin: Sasi Iran Co =doe Machinc manufacturing
14, Machino Sasi Tabeiz Machine tools, comprua.
8sors, pumps atc
15. Skoda Ireano Company "ih:ran  Earthmoving machinas
(sarvic: and #al:s only)
16, Tabeis Notallurgicil & Engie edoe Machine teel, prossus
ncering Projoot ate
17, Tochnetls Comstruotional machinue

and equipmont

o8 e




VITED NANONS INDUSTAL DEVELOMENT ORGANBATION
M. N. BDASTUR & OCOMPANY PRANATE LTO AMSINENT OF SPODLE BEAMND IN AN

Appendix 5.1 (oontimuad)

~laduatey location Zroducts oasulastucad.
18, Tolima Company Teheran  Concrcte mixers,
dumpars ate
19, Tractor Sasi Tabriz Tresters
R Jdalal ocodugts
1. Aderal Domestic appliancss Ceo Tehcran  Hotplatus, cooking '
(persigas) ratss and stoves
2. Ahwas Pine Mill Ahwaz i pes
3. Awas Rolling Mill Saections, buams ate
4. Alladin Industrios Tohoram Stovos
S, Asari Tank Pactory TNhoran Tanks for oil and
watop
8. Rootan Nas Gas rangcs, gas ¢/lin.
durs and hot phtc_zl
Te Cymis Arumand Tank structures uto
8, Domay: Pales Pprofilas
9. Eleotres Ama walding :luotrodos,

srinding whoels, G.I, |
Yires, amnoalid wirue |

ote |
10¢ General Gus Company L.P.G, aylinders
11, Ouiver Prafile Mamufacturing Ce Tanks for ol and water ;
12, Hefas Mamufesturing Co. Motal fuenfturc
13, Iren Notal Weorks Mutal furntiture
14, Xerihansjato Ojaghazes Led Cookare, het platus

wd o adure




M N BASTUR & COMPANY PRMATE LV

Appendix 5o ( oonumo;)

e e = e L VA

Do Natal produgts (cont'd)
15. Kaveh Industrial Group Inc,

16, Yhamanai Metal Mex Cempany

17. 0,X. Electrade Mamufacturing Co

18, Paramar Co,
19, Parenails Mamufacturing Cn.

20, Pars Metal

21 . ™eoch V1 Mahroh Iran Ltd

42, Sahapasagd 011 Cowpany
23, Sepanta Mamufacturing Conpangy

84, Sharikate irrey

85, Sharkat: Calariges

88, Sharkate Sahwmi Tawliell Fimat
89, Spued Communy

8y Teioram Xap

89, Todow Cormpamy Ltd

Ranudiibnf. soetenie svates
3. " lgaa Conpany

8. General Craptpuetion Cop gy

lasshies  -crodiaie aamlaaiured

welding sle steade,
furniturc, safas ote

Tincans

Wolding :l:eteados
azor bledes

Muts and scrows
Tubos, joints, parts
for varinus machincey

ate

Toheran Muts and Hnlts, doors
wi vindows ste

Tinouns

™aks for ~il and
vateor

Hrcksaw dlades
OGas reng.s
“‘rafiles

Mat il fummiture
Neta]l fermitwre

Btav.e

Yohran  Cwatractore wd e
fveturers +f pres
Mrvesed s aer A

Contrastore g oembule
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PEUSRE—— ] . lotatlon _Scodusts mamulaatuced

Ra.Obbar_iochalde aggtor (cont'd

3. Iran Py It4 Contractnr

¢, Iranien Nolling Mills Bars and rods

S. Watiomal Iraaian Gas Company Tohcpan -

6. Matigm)l Iranien 011 Commany 041, gwe, potrorchonical,
tincans and pipus

7. Natiomal Iranian Steal Cospn -

6. Matioml Petrachomical Company Potrochomicals, fortie
lis.re ate

% Mavid & Conpany Contractaps

10, RMurreh Conpany Snntractop

11, 8Steol Plaat Isfahan -

18, Tesss ¢ Conpuny

Tah:ran Coateactor

Ra-Somamnatt_suthecitios and_scivat asuociss

1. Sank Marmsst
8. Induetrial Develepamnt and Q

icamstructing Organisation

3¢ Industrial wad Nining Doveleprunt of Ipan

¢ lrentien Nete aibnge
S. WMiatotey of ‘ennmy

¢ WMulotey of Goenonp, Bireoterale Gonvral Af Tadustries
Y. MElotey of Semaag, \eocareh Osntes
O WMatotey of Bonsmmy, S%atisties] Nuremm

% Waletay of Nater and “wwer
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W lasaticn  Dmndnchs nemirstimed .
oot *
10. Plan Orgenisation

11, Rezai Srothers

18, Small Soale Industries and Industrial Sstato of Ipan

efle
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