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Oaar Sir. 

^ , ¡5 *•*• Pl»~«ra in submitting our report en aeeeaeaent of 

with provisiona of Contract No.29/69 of 25th Juna I969. 

~* •*. #Jt* r*DoPt» P*"«»«nted in four roluaea, makes an aaaeeeaent 
or the future ataal requirements 0f Iran in 1972, 1977 and 1982, 
MaaT'îiaam&lÎÏ' tJr?iBal

T^*p; ?f th* *»»•«>, Fifth and Sixth 
clïiifî!!?î!î   Fl   *&M-1 contains the concluaiona and the 
oiaaairioation of ftaela adoptad in this study.   v«ii»— TT „views 
T!TL!   !î ConmMiptlon ln lTUk> di»ouaaaa the taohniquaa available 
Sï. SS^iî^' Änd a9l"U the ••ÄU^ "thodT^n^d 
the diïîÎfîlT^ÎÎî" 8UnWy ••*•••»»* ««propriété.   In Vola- m. 
¡nocaut Si^L!? i?*1*8"1 4nd ^ valWlty eheekadby 
bîm?^ Î íí"?1 ^Jf011*» •**• »>y othar taohnique..   Tha pos.i- 
ÜÜM!Í 

rf 8t~1 ?Xporti ••* **»• *ffect rf ~batitution by othar •JtarUla ara examined and the ahortfalla for various ZuLSST* 

nîiÎlir %2^J*M¥*-X to«Äther "ith Pillea oî îo» 
d^lopad. eoneuaing induatriea which naad to ba 

•tatiatioïï ZS^éSSUI^i in UÍ.MB •PPendi0««» ocaprehenaiva whi«h iî!ÎÎ_^Î!' dttaili of assumptions aade and of the eethods bj 
Sal tie ^dTÌ^^1^^011* *" beeB deriwd» !¿ «A *•!»»   # ÏTÏ   ^?     "7 M bMle »'•'•nee aaterial for keepin« 
a^L°L^?#^PTlt f 8t#el Änd "ut*d induatriea, \nd & 
«•Wag auiUbl. adjuafent whan atruotural and technologicaVchwIg.. 

Tehern» i/SJ'^'fU *** •*•"*•« in Hay 1970 and diaeuaeed in 
beí^i^AV9!?' ,(¡cmmnU "*• tor*»* «»•• «i-uSï haï. been kept in alad in finalising thia report. 
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Of the varioue etatiatioal teohniquee for foreoaeting eteel 
,, the end-uae method hne a high degree of validity for a 

gravine eoooomy Uk* I**»» "ince tt tatoi int0 account foreeeeable 
ehanges, both structural and technological.   Basically, the end-uac 
Mthod involves the preoise identifioation of the end-usea of steel 
in various seotora of the economy and the forecasting of output 
levait of sted user industries/sectors; the determination of norm« 
of stool consumption for eaoh aotivltyi and the application of 
theae norae to the output lévela to arrive at the overall «teel 

The study was primarily baaed on a field aurvey ooverinf 
•oit of the existing largo manufacturing and oonauminf industries 
in Iran ae wall at major atoel importer*. 

In aakiiig forecasts of dovalopaent lévela of varloua indus- 
triee and economic seotora, ecrtain growth ratea of national incoa», 
induatrUl production, population eto have been assumed, taking into 
oonaideration tho ourrent atructure and growth potentialities of 
Iran's economy in the eontoxt of the national plana.    It auet be 
eajphaaiaed that the validity of the foraeaat ia dependent on the 
reliability of the assumptions regarding growth ratea, and that 
deviationa would necessitate oorreapondlng revisions of the forecast. 

The consumption of tonnage steel in 1N6 ia estimated nt 
1,163,000 tone, and of alloy steels at about 12,000 tona.   Thia «tudy 
attisâtes futura domande to be aa given in Table 1. 

TABU 1- CfflBUU STBiDWÜTO 
(in million tona) 

JUL      -A12L 
flniahed ateel               -   tonnage 

-   alloy • • 
1.621 
0.04T 

a.sot 
0.100 

4. tao 

Total flniehod ateel .. • • i.OOS t.oOt 4.447 

Crude (liquid) ateel     -   tonnage 
-   alloy 

• • t.Oto 
MEL 

9.137 
0.154 

5. SM 

Total crude stool      •• . • t.OM s.tei 5.401 

Provision for de fe noe è «sport of 
manufactured goods • • 2JSÊL 2a2tl MSA. 

Grand total doaaad • • 2.90» 3.«Te 4.541 

Installed oapaoity required .. •. 1.470 4.0*5 T.lfO 
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The validity of the total demand estimates was chocked by 
independent deaand projection« aade by other techniques euch as tiat- 
trend analyele as well as simple and multiple regression analytic by 
correlation with appropriate economic indicatore as shown in Table 2. 

TABLE 2 - COMPARISON OF DEMAND ESTIMATES BT DIFFERENT METHODS 
(in thousand tons) 

and of foiaaamt —JWÈÈL 
im     i¥ 

Tlae-trend 
Sianle regressions 

i) on national income 
11) on index of indus- 

trial production 
Multipla regression: 

1) on index of indus- 
trial production 
and national 

1621 
1 63? 

i 875 

1 641 

2 508 
2 624 

3 Oli 

I 926 

4 204 
3 028 

4 996 

4 967 

46.6? 99.92 160.50 
42.06 60.56 76.16 

53.69 93.17 144.46 

42.94 76.27 129.15 

il) on index of indus- 
trial production 
and constructional 
activities 

..      1 619     2 466      3 477 

..      1 803      3 015     4 570 

55.60     67.20   136.18 

It will be observed that the demand assessment for tonnage steel 
by end-use approach agrees rather well with the time-trend and multiple 
regression forecast a while foreoasts aade by simple regression are also 
not far out.   In the ease of alloy steels, the forecasts by other 
methods do not agree veil with end-use estiaates except for some parti- 
cular year or other, one reason being the inadequate statistical data 
on past importi of alloy steels on which the statistical forecasts ars 
baaed. 

^   The possibilities of steel exporta have been examined and it is 
considered that Iran aay not be in a position to export steel up to 
1977, later soae small quantities could be exported. 

* -v   , 5* •«••ttttttio» of tonnage steel by other materials due to 
technological trends and Government policies would be negligible for 

.  m 
1ííJmuA* »••Uabillty and shortfall of tonnage steel are 

anown in Table 3. 
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It is eetiaated tint the total availability of finished and 
seal-finished steel will be 365,000 tone by 1972, 1,165,000 tone by 
1977 and 1,169,000 tone by 1963 (vUhojfc taking into consideration 
possible future expansion of the Isfahan steel plant).   It will be 
noted that the shortfalls will be 1,670,000 tona in 1972, 1,925,000 
tons in 1977 and 3,716,000 tons in 1982. 

In the oase of alloy steels, no assumption« on availability 
oan be made at this stage as no «morete proposal for their indige- 
nous production has been taken in hand.    The entire estlaated doaand 
is the shortfall. 

Theee shortfalls iadloate the direetions which planning for 
additional steel capacity in Iran should take.    In the light of 
thaw shortfalls, setting up of additional oapaeity for structurels, 
a new steel plant for flat products, and a plant for the production 
of seealees tubes would need to be considered.   In the oaae of alloy 
and special steels, a plant for the production of non-flat products 
would be worth oonaiderlng to neat a substantial part of the deaand. 

The sustained dovelopasnt of the steal industry osila for the 
simultaneous development of many parallel, feeder and stool oonsuainf 
industries.   Profiles of twelve tuen industries relevant to Iranian 
oondltlons aro presented for consideration. 

Respectfully submitted 
M.N. OaSTOR è OOffOT PKfATI LTD 
by 

MS.nr M.I. Dastur, Manafinf Director 

oot Ohiof, Pureheee and Transportation Servioee 
United Rations 
Now York, V.T. 10017 
Ü.S.A. 
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Three dote (...) indicata that data ara not avállenla or ara not 
•aparata]/ reportad. 

A daah (•) indioataa that tha anount ia nil or negligible. 

A blank apaaa ( ) in a tabla Beane that tha ita« ia not appliaabla. 

A plus aign (•) lndioatta a aurplue or an inorata«. 

A alma alga (-) indiaataa a daflalt or deareaee. 

A apaaa between minerale ia uaai to diatinguieh thouaajida and 
ailUoM (1 M* tat). 

A full atop (.) la uaad to indicata daaiaala. 

A atteke (/) indioataa a orop yaar or fiaoal year* a.f. Ifle/ltM 

Uba of a hyphen (-) betoeen data« repreeenting yaara, a.g. I»d0.§4 
nomally signifiée an annual average for tha t«lend£ yeare      ^ 
involved, including tha baglnning and and yea».   »V ****** 
yaara indioataa tha full period, e.g. 1910 ta Wad neene It« tn 
1964, lneluelve. 

«eferenee to 'tona' indioataa «atrio tout, and to 'dollara' felted 
ttataa dollara, unlaaa otherwiee stated. 

Dataila and paroentagea in tablea do not neaeaaarily add «p ta 
totali» beeauoe of rounding. 
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Steel it oloseljr linked to industrial progress and 

sssnonio growth.   With the great «aphasie being plaoed on 

industrial eaoansion and diversification in Iran, stesi is 

destined to pie/ a lajor role in the years to eosje. 

Irta has ««barked on a long-tor« prograeae of 

isiustriall—tlon, the sain objective« of whioh «re to 

UN %«• oouatrr less dependent on foreign souroee in 

ra#tnt of oonsuswr goods, to produee within the oountrjr 

terital sai intermediate goods so as to progreesivelr out 

••Mi Iks TO lus» of iaports, and to diversify the «sport of 

lMalljr •ejstfeetured goods waioh would reduce the present 

•f tèe eeonosf on oil revenues. 

Acœrdiagljr, I re« «s fourth National Development Plan 

(tMt»|t*t) saris««« an avere«« annual growth rate of l» 

ptv «tilt in tfce industrial sector and if por oent in the 

ss«»»«   à« a result, the contribution of industry 

•tatae] «• the Qsoss Rational Produot «ft the earn" of **• 

Pia« p«rl«4 I« «mpmtid to Uso frisi I4.l per ces« 

%• IM por «sat. 
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mstsumm er mut mrnmo m mm 

in lirtutiiT im lirtng 
The eeele of eoonoalc effort aad inveetaent required 

te aehleve thi« target 1» beat illuetrated by a rwd«f of 

tlM eeeterol allocation« to the industrial and alninf 

tootora aurine tba Fourth Flan.   Coapered to the Third 

Plan oapltal iaventaent of Mala ?0 billion, the total 

finad laveataent In iaduetrlea and alninf (exolading oil) 

la expected to roach tba flaure of Ríala SIS billion dorine 

tba Fourth »Ian.   of tola, about Rial* ITO billion vili be 

lavwted la netalliirfleal and alninf, aeohaaioel and 

•lootrioal englnoering» tractor and autoaobil«, oboalcal 

and aotrooaonloal induetriee.   The total iwreetaent la 

the oil end fee eector would be Male 105.• billion. 

Stall ml MÊËÊËàAJËUMtà 

an industrial developnent profraaaa of thla aaçnl tuda 

would reonire tubatantial ateal input«, for the reaaon that 

•tool entere lato the construction of all production eeulp- 

neat and aeealnerr, power atationa and tranealMion linee, 

end hrldfoe, railway linea, traaaport vehicle« and 

i.   A définit« correlation therefore enlata 

Le dooelaaaant aad ateel ooaouaptloa. 

1.2 
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1 - Introduction (cont'd) 

Industrial 
for 

Increase in agricultural production aleo ornila for 

incrooaad technological inputs to rala« tho productivity 

of Iranian egrloultore • bottor fan lapleaenta and aeefainery 

for cultivation, earthnevcrs and grndors for developing 

the Und and for building irrigation works, ohailoal 

fartiliaara and pectleldeo to improve yield«, naohlnety to 

prooeso the product« and vehicle« to novo than to tho 

narkota.   Suoh rapid «pana ion in agriculture cannot take 

plaoo in iaolatloni indù«trini growth aunt proeoad 

sisraltancously to próvido the required teohnologleal 

input« for agricultural devolopnent. 

With the strengthening of the eeonoaie infrastructure 

durlnf the oarlier Plant and tho sotting up of basic indus- 

trie» ouch M steal, petroobeaical, saohlne building and 

alttnlnlue, a sUoable induetrial baso for the doneatie 

production of induetrial machinery, trmnaport and electrioal 

eouip*ont and a vide mage of eoMuner durablo«, ia being 

oroatod in the country,   napid progroM in thU direction 

as onvleaged in the Fourth Plan would nocoaeitato inoreaeod 

oonouBption of stool« 

Iran haa acne of tho rev nateriala and the infraetruoture 

required far the production of stool.   Moreover, In view of 

tho strategic inportance of stool, it would be logical to 

¿»3 
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1 - Introduction (eont*d) 

develop her sted industry at the earliest and »chiave 

self-sufficiency to tho extent possible,   Olren the 

tochno-eoooomie condition«, Iran 1)101114 bo able to produco 

•tool economical}/ by the ••art— exploitation of locally 

available raw materials. 

Head for lona-torn nlannlm In atc»1 

A« installation of nev steel capacity tof ether with 

infrastructure and the dcvelopaont of ancillary facilities 

such as now linos, vesherles, voter supply, railways etc 

is a ti«o-oonsu»in| prooeee (esrtendiag in »any oases fron 

« to 10 years), planning for steel oust neoeeserily be 

dow in long tine loans.   Consequently the Pburth Flan 

should be ooncemed es auch with advance preparation 

connected with steel developaeot in the subsequent pia» 

os with the aehieteeent of tho fourth plan taffete. 

The neceesity of taking * long-tern view of the 

development procesa and treating it as a smooth continuing 

endeavour rather than ont broke)» into distinct short tins 

intervals has to be constantly borne in mind, if planninf 

is to bo successful. 

annotiate needs ars often so urgent and the benefita 

of perspective planting seen so renote that the need for an 

additional steel plan or power plan 0 to 10 years heneo 
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1 - Introduction (cont'd) 

•ay not appear to demand urgent cone id oration. But the 

penalty for failing to take decisions at the right time 

to initiât« advance action nay be heavy in the future. 

It needs to be appreciated that the mere formulation 

of a target for steel or any othur key sector is not enough. 

Detailed studies need to be undertaken at the technical 

lovel to work out the laplioatione of the target and define 

the appropriate steps that neod to bo simultaneously 

initiated to lake possible integrated progross over a 

wide front«   in the aba one e of auoh detailed and co-ordi- 

nated studies under competent technical aegis, shortfalls, 

delays and high costs of production will occur which will 

make orderly progress towards targets impossible. 

This report has been prepared in accordance with tho 

•«ope of work indicated in contract Mo. 29/69 dated 25th 

June 1969 with tho United Nations acting on bohalf of the 

United Nations Industrial Dovolopaunt Organisation and 

subsequent aaendaent No. 2 dated 11th December 1969«   The 

tenas of refaronce relevant to this study are given in 

appendix 1-1. 

U* 
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1 - Introduction (cont'd) 

A Draft Report was prosented in May 1970.   Dotali od 

ooMMnts were raoelved on this fro» UVIDO staff in Teheran 

and Vienna aa voll aa fron the Reaoarch Contre of tho 

Äniatry of Boonoagr.   The Consulting Bnginoors teaa visitod 

Tobaran froa 23rd Septeabor to 3rd October 1970 to diaouis 

tha Draft Report.    Pointa i.iada in those discussions havo 

been kept in Bind while finalising this report. 

structure of tho report 

The report prosante an analysis of the oxpooted doaand 

for stool, including alloy and tool atoóla, in 1972, 1977 

and 1982.    Baaed on the pattern of futuro demand and 

probable indigenous production in various categorías, tho 

shortfalls havo boon oatimatod.    Dovelopaont of infra- 

structure, raw aaterials and suoolies, and intormodiato 

and auxiliary lnduatrios to oonauau a tool producta aro 

briefly dealt with. 

The report containing nino chapters is presented in 

four voluaea.   Voluae I oontaina the Introduction, Stannary 

and Conclusions and Classification of Stool.    Volume II 

details with Past Consumption and Prosent Doaand for Steals, 

ani Methodology of Doaand Forecast and Fiold Survey.    In 

Voltaio III» the Doaand Analyst« is preasnted» vails Export 

PoMiblllty and Substitution,   Analysis of Shortfalls and 

Devalopaettt of Stool Industry aro discuss*! in Voluto IV* 

Ut 
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1 - Introduction (cont'd) 
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1, Thif report presents a study of the deaand for tonnata 

•iati and alloy steels in Iran by 1972, 1977 and 1962, 

tha final y aar« oí tha Fourth, Fifth and Sixth plan 

perioda respectivoly.   Tha probablo future avail- 

ability and tha resultant shortfalls of steel are 

reviewed. 

2, Integrated steel plants and alloy steel plants are 

ooeplex undertakings with long gestetion periods.   As 

stool is indispensable to industrial progress, it is 

ossontial that appropriato »tops aro initiatod veil in 

advanoo to moot tho futuro demanda of industrial 

dovolopajont.    Tho dossnd study ie a nooossary preludo 

to work in this direction, 

3, Iran's first intogratod stool plant, now undor orootion 

•t Isfahan, has an initial eepaoity of 500,000 to 

600,000 tons of finished stool, with provision for 

further oxpension.   This study would holp in making 

decisions on tho segnitudc and phasing of tho expansión 

of Isfahan plant and sot tine; up of othor stool plants. 

t-l 



M.   N.   OAtTUH   »  COMPANY   PRIVATI   LTD 
UMTio mvom mowniM. otmomua oncmoAwm 

v sfitti mmm m mm 

3 - Stasury and oonclusiona (cont 'd) 

fisMUhJjflisjsl 

ftoduott 

01 root 

Tonnage «tool 

4. Stool nay bo broadly elaeslfiod Into two catogorios, 

earbon (tonnogu) stool and alloy stogi.   Tonnago stool 

products containing not moro than 0.8 pur oont oarbon 

arc gonorally produood in lor go intugratod plante in 

tho roady-to-uso stato.    Thj oonworoial forras and 

quality associ it od with oooh stool produot and iti 

prinoipal applications oro roviowod in Chapter 3. 

5. Tho products eovorod by this study aro tho following! 

«. 

Structurais 

Flat products 

- fosas, anglas, ehannols, toos. 

- Flatus, hot rollod shoots/strips, 
eold rollod shoots/stripe, tin 
platos, galvanised shoots. 

Railway aaturiols   - 

Others 

Rails, other railway materials 
such as flshplatos, dogcplkos, 
fish bolts, wheels, tyros nná 
axles. 

Soailoea und woldod pipos and 
tubos, wiros, bars and rods. 

Past OOnsiMDtlan and „ros, «t d^y 

Till now the*    has boon no indigenous prisa ry stool 

production in Iran. Rooontly some stool rolling sill« 

and a woldod pipo plant bnsod on imported stool s omis 

hav   boon installed.   Tho Isfahan steal plant is 

oapQotcd to go Into production by im.   Thoreforo, tho 
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S - Susaary and conclusions (cont'd) 

st:>el roqulroBcmts of the oountry hlthorto have boon 

•et ontiroly by importi cither in the fom of finished 

products (suoh as boms, angles, pistes, sheets) or in 

the fon of scmi-finishyd products  (suoh as billets to 

bo ro-rollod into finished producta).   To moot tho 

growing doaostio dan and, diroct iaports of tonn age stool 

hnvu riten fron 347,000 tons in 1968 to 1,365,000 tons 

in 1968, as given in Tablo 2-1. 

Table 2-1 

DIRECT TONNAGE STBL IMPORTS - 1962 TO 1968 

Toar 

1962 M7 
1969 356 
1964 509 
1965 685 
1966 720 
1967 1 316 
1968 1 365 

Indirect 

7.       Indiroot imports aro in tho fom of •anufooturod ltoas 

suoh as moohinory, »achino ports and components, fabri- 

oatod itoM liko stool struoturoc, tanks -¡nd vossols, 

automobiles and othor transport cquipsiont, domestic 

applionoos, onginooring goods oto.    In kooping with 

Mio long-toi« industrialisation plan, Iran vili gradu- 

ally produoo maohincxy and oquipaont vhioh aro hlthorto 
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3 - Summary and conclusions (cont'd) 

Pftit 

Imported snd oonaoojUQntly the poroontngc of indiroct 

importi to total st Q1 oonaunption of tho country 

will gradurlly diminish.    On the baila of norms of atool 

contort of importod machinery end oquipmant, indlraet 

•tool import» hpvo buon oatimotud (Tnblo 2-2). 

Tobio a-a 

INDIRECT BffORTS OF STIEL 

YOG g 

1968 
1963 
1964 
1965 
1966 
1967 
1966 

Amount 
tona 

146 000 
143 000 
206 000 
257 000 
303 000 
304 000 
481 000 

¿/ About 5 per oont la elloy nnd apocini itcjols. 

8. In viow of tho abaonoo of indigonous oapocity for prt* 

»ary atool production nnd nogligiblo •toül o«P°rt» 

(only aorao email quantity of pipo« havu boon oxpoitod 

to Pakistan and Saudi Arabia in tho pot* two yoare), 

tho apparent eonaunption of Iran may bo oaauoed oa 

oquiv^l nt to importi» 

9. In ordor to ataoaa futuro atoo), doraand, on undoratandlng 

of tho pattern of atool oonaunption in tho paet ia 
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8 - Stornai? and conclusion» (cont'd) 

essential.    This has boon ostinateci by fi old survey and 

•ond-uso* mothod (in which tho oonsuoption noni por unit 

il epnliod io total production of oach stool consuming 

itum).   Ih: major economia soctors consuming stool arut 

A* Transport oquipmont 

B. Eloctriml oquipmont 

C. Industrial -md agricultural machinery 

0, Motel products 

5.    Construotional ond alliod ootlvitios 
in various economic sectors. 

10« Tho consumption of tonnage etccl by tho major consuming 

sectors for tho yoar 1966 is octiaatcd in Chaptar 4 and 

shown in Tobia 3-3, 

Ragionai 
pottorn of 
SSÊMMSÎâSIL 

11.     At prosont tho bulk of the stool oonsumod in Iran (ovor 

60 per eont) is utilised in Tobaran arcs and tho 

remaining 40 per Owtit is distributed primarily in 

largor citios whor   thorc aro largo concentrations 

of people  (Tabio 2-4)* 
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2 - SuBsnoiy ¿nd conclusions (cont'd) 

Tablo 2-3 

TOTAL STIEL CONSUMPTION Bï SSCTORS, 

Transport oquipmont ,, 
Klûetrical oquipmont ,. 
Induit rial and agricultural mrohinoiy 
Motal producta ,. 

Pipos, tubes and fittings for IGAT 
projoct and othor oil, gas and 
voter distribution network     ., 

Sub-total ,, 

Sparo! and maintunanoo work 
flOU 

Sub-total ,, 

Construction and alliod octivitlos 

Total ., 

Stoek 9 2% 

Non-covo rogo 

1968 

Stool 

tons 

37 000 
e ooo 
2 000 

315 000 
362 000 

366 000 

728 OOO 

73 000 

SPI 000 

4S8 700 

1 289 700 

26 000 

1 315 700 

—¿Ufifi 
1 3S3 400 

e.« 
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8 - Sunna ry and conclusions (cont'd) 

Table 8-4 

REGIONAL PATTERN OF STEEL CONSUMPTION 

SäfliiHfil tlQB of t mmíSm 

Tohoron 
Isfahan 
Ahvas 
Arok 
Trbris 
Otbors 

TOILI^. 

60 
10 
10 

5 
5 

Ja 
m 

iàÀSSUUÊSdÊL 

18,     With increasing Indigenous production of pinot «ad 

oquiinnont, Iran's roquircmonti of alloy ft culi used in 

thoir manufacturo is likoly to ioaroaso,   Thort li no 

indigonous capacity for produotion of thasu itooli at 

proBont,    In tho intorust of tho national ooonosy, 

Iron ahoulc  now taku stops to moot a substantiel 

proportion of hor alloy «tool requirements fron Indi- 

gonous souroos.    This doasad study ond o feasibility 

report for on alloy stool plant eonourrontly takon la 

hand, aro tho first steps in this iirostlon« 

18« All stops othor than tonnato stool ses bo grouped 

undor piloy stools. Tttosc stcols aro roajuirod la 

comparatively snail tornisgos.    polity roojulrosonte aro 

t-T 
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•ad oonaluaiona (oont'd) 

high, tnd rigid quality oontrol ti til itagaa of 

MBdfttturt it ttttfttlal,    ftitfafor«, tfettt ataalt art 

eft«« Met in pianti tuoh tat litt in tin than tonntgt 

•ètti pltntt.    Operationt «tart with attalaaklng, uautlljr 

In tltttrlt tro fumata, with ttaal strap at the bat io 

MW Mtarial, 

li»     áilty ttttlt «r   rotjyirod Bottljr in tho foni of bar 

prodotta (rolled or fotfod), «topt in tho eaaa of 

(I) ttaitlott tt jolt, tho bulk of wàioh aro roquireo! 

tt flat iroduttt, and (11) clottrlotl grado eilioon 

•toalt, Mio entire dotanti for uhi oh it in thin gaugt 

(M 0 tad If 0) tfeottt. 

II« Nilo« alloy «tool tn**, tputifiottioiai, eottpotitioiia, 

ttoatMUt and appllaatltM aro toi It wit« in Oatptor I 

and AptMtdlttMi 1-1 and l»ia 

Id.     ffcu dlrott labori« of aUay ftoolt fro« itdi to ltd* 

tie fi** It Tatlo *4, 

ìtalo ft-i 

or AUtW *i mmhiL 

ina 
IMI 

Ita? 
It* 

I Iff 
t ild 
I 991 
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t - Summary and oonolusions (cont'd) 

Unaocountailc 
inmroaso in 

17,     Stutirtios indicate a sudden spurt in imports of alloy 

•tool from about 4,000 tons in 1966 to ovnr 35,000 tons 

in 1967,    An oxamination of import statistics euggosts 

that about 6,000 tons sto a wiro and about 25,000 tons 

of shoots bevo boon wrongly includod undor alloy and 

spasici stools.    Hatoluding this tonnago, imports of 

alloy stools in 1968 would amount tu about 7,000 tons 

only.    Thu importe of spring stool (about 3,000 tons) 

sad of osrbon oonstruotion stool (8,000 tons in 1968) 

stu not inoludod in the o?togory of alloy stools in 

tho official statistics.    Taking into oonsidoretion 

those tonnagos as woll, tho total importa of nlloy 

•ttals in 1968 would amount to 12,000 tons. 

It. As thoro is no lndigonous production of alloy stools, 

past and pr, sont imports oon be takon as roproaonting 

oonsumption lovols. 

Solottloti of 
fofo«astlug 

it.     Long torn projections for a material liko stool havo 

tc tako into account practically ovory aspoct of tho 

planning of tho ofttiro oooooray,   Thorc aro various 

methods for foroeastiag »tool demand, ranging from almplo 

omplrioal to moro compie* statistical toetmifttos*   The 

•cloatlon of a psrtiau}ar mothod doponds oa fattori 
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2 - Suaaary and conclu«ions (cont'd) 

Ind-uso 
jj^od^ 

auch ss tho naturo of thu product und or study, tho 

lcvol of oeonoraio dovolopmont, tho structure of tho 

ooonooy, tho ujttont to which statistical data aro 

av3ilablo and tho tino span of tho projoction.    In an 

QXpQDding oconony liko Iran, tho rapidly changing paoo 

and pattern of growth ag voll as tho structural 

changos taking placo rulo out tho adoption of forecast« 

ing methods omployod in Industrially advanced countries 

with 5 long history of steady dovolopmont, 

20.     Of tho mothode avjilablo for estimating futuro domand, 

tho  'ond-uso mothod» has tho host cogoncy in an oconony 

plannod for rapid growth.   This is basod on promotions 

for tho growth of industrio! manufacturing stool 

consuming i torn a and constructional actlvltius in 

othor ooononlo sectors as woll as tho toohnlcal norms 

of stool consumption por unit of output.    Since this 

method takos into account forosooablo changes, struc- 

tural as woll as toohnologlool, It possesses e high 

dogroo of validity in a growing oconoqy. 

la «HHIH agEfciiflsl 

81.     Tho first stop In the end-use mothod is to ldontify 

Idontifleation tho ond usos of stool In various sootors of tho ooonowy. 
of stool con- ^ 
•using lions For ostlaating tho doaand for tonnago and alloy stools» 
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a - Sunnsry and conclusion* (cont'd) 

sovonty-slx »anufnoturod itoas voro idontifiod as 

accounting for practically the ontiro eonauaption in 

tho industrial sootors.    In addition, constructional 

activities in the following oloven coot oro also roquiro 

tonnego stuoli 

Largo and nudi LBS Industrie« 
agriculture r.nd alllod aotlvitios 
Oil and gai 
Irrigation 
Roads and bridges 
Soci 1 «arvieas 
Tolooociounication 
Airporti 
Ports and harbour 
Povor «upply 
Rail transport, 

M.     Tho next stop is tho forooast of lovols of output/ 

Otftptit dovolopmont of stool-using in dus trios and soot or«. 

M.     Tho third stop is to aaoortain the gross quantity of 

nnüÜ^it tt001 flnoludln* P»Ou*sing loss) going into oaoh 

unit of stoul oonsuBing itoms manufactured by tho 

industrial soot ors or oaoh unit of invostoont in 

constructional and allied aotivitioa in othor ooonotnio 

soot ors. 

84.     Finally, by applying tho noms of consumption to tho 

f!MM44M o«t?ut level« of oaoh ttool-ooasuaing a roa, tho soctor- 

wiso snd total stool roquiroaonts oro ostinatod. 
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2 - Sunnary and eonolualons (cont'd) 

UM wrm 

25.     Tha etudy waa baaed primarily on f ioidi aurvcgr which 

coverai »oit of the existing largo manufacturing and 

oonauning lnduatrioa.   Detailed liata of induetrioa/ 

final in oach major induatrial group voro drawn up 

on the basil of dita availablo in Induatrial Guido to 

Iran, Lift of Manufacturing In duet rio a publiehod by 

thj Ministry of loonomy, Iran Chambo r of Corano roo 

Dirootory and othor trado dirootorioa and publioationa, 

The liata woro supplomontod by information from 

agoncioa auch aa tho Plan Organisation, Industrial 

Dovolopoont an*1 Ronovation Organisation of Iran, 

Induatrial and Mining Dovalopwont Bank of Iran and 

Bank Markos!. 

Saxama. 

Raeponao to 
0jU£g$¿pjnjl£Q¿ 

26. Baaod on diaoucalona with tho Statistical Dopartoont 

of tho Miniatry of Economy, firms which consumo 

little or no stoal wero elimina tod. 

27, Intorvlowa woro oonductod on tho basis of thrco «operato 

quoationnairoa - ono for tonnage atool consuming 

lnduatrioa, one for alloy and apocial atool oonauming 

lnduatrioa, and ono for ato al lmportorai 

Qjaoationneiro aont out   -   280 
Dlruot intorvlowa -   100 
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3 - Sunaary and conclusions (cont'd) 

Output lercia 
of Mnufso- 

IfojootioB of 
oonstruetional 
and alliod 

In addition, various govoroaent and non-govoraaont 

Qgonoios, major stool import ors and stookista vero 

also eontaotod. 

26,     Fluid survoy data on output lovolo wore oorapar d itom 

by Hon with avoiloblo offioial statistics and sultablo 

ad J ustión ta nado to allow for non-oovoragu, 

29, In the oaso of itoms ourrontly undor manufacturo, output 

levóla by 1972 and 1977 ooulJ bo ostioatod on tho baais 

of field survey data.   To ostlaeto futuro output lovols 

of itoms for whioh oopaoity is now under implonontation 

or aotivo oonsidoration, thu flan programmo* voro 

takon into account.    In this manner anticipatoci output 

lovols oould bo dorlvod up to 1977, but for 1988 

projections had to bo nado on tho basis of growth 

ratos oaloulotod fron t ronds up to 1977, 

30, Of tho olovon ooononio sootors considoroe!, spooifio 

Han programmo« aro available for rail transport and 

powor supply up to 1989.   For tho remaining nino sootors, 

invostmont lovols in tho Fourth flan period only vero 

available    Invostraonts in 1977 and 198« had to bo 

ostiraatod on tho basis of growth ratos of relatad 

ooonomio indicators oaloulatod from past data, as 
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t - ftamaiy aod oonoluaiona (cont'd) 

M MN 

indioatod bolovi 

Ncod for 
oroas- 
QJlOjBj(¿ng 

31. 

J&n. 
Largo and nodium 
Industries 

Agricultural and 
olii od activities 

Oli and gei 

Irrigation 

Road« and brldfoa 

Social aarvlooi 

Tolooomaunloatlon 

Alrporta 

Forts and horboura 

Economic 
indiente 

«T ft nig I a/ 
ma im 

to       to       to 
1221   1977   1982 

Index of Indus-     13.0   13.0   11.0 
triol production 

National incorno       9.4     8,5     7,5 

Indox of indus-     13.0   12,0   11.0 
triil production 

National inoorco       9.4     8,5     7,5 

Indox of Indus-     13.0   12.0   11,0 
trial production 

National incoino 

National Incoino 

National incorno 

National incorno 

9.4 8.5 7.5 

9.4 8.5 7.5 

».4 8.5 7.5 

9.4 8,5 7.5 

^ IJJS *?«•   f th.at th0 growth r8t0« U80(1 l>c» aro 
îlLo?ÎÏÏÎ2f4i,IVîitSllti 0nly ln eo»»^otional and 
¿7 ^°ÍÍ!ÍÍl0Vn th0 wapootivo aoctor and not 
for tho growth rato of tho aoctor aa a whole.   ^* 

«a tho accuracy of output forooasts ia important to 

tho ontiro oxoroiao, It la noocaaary to oroae-ohoek 

the ostlaatod output levóla with independent catiaatca 

by employing alternativo atatiatieal toobniquea such at 

regression and tiso-trond enalyais. 
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8 - Summary and conclusions (oont'd) 

Forceoit by 
alternativo 

32.     Out of tho to tul acvonty-eix manuftcturod ituma eon- 

sidorod for ostimating stool dejoand, aultablo Borici 

for tiao-trend and regression enalysio oould bo 

dovolopod for 38 ltoM (34 for tonnage at col and four 

exclusively for alloy steels).   Projections 

dorivod from the oquationB ostabliahrd wore compared 

with forecasts obtained by field survoy ae voll as 

plan programme to onauro that tho forocait lovola 

adopted wer o roaliâtio.    Tho 34 stool consuming 

it orna for whioh forooast oomparisons w.ro possiblo, 

aooount for ovor 75 per cent of total tonn a go stool 

consumption for manufactured itcas.   Therefore, tho 

tonnago stool demand oatiaatod on this basis is expected 

to have a reasonable dogroo of validity. 

Norma of 
s*aaVU2JamJaa' 

33.     One- the output lovols of various oonsuming items 

arc dctominod, tho appropriate consumption non 

is appliod to thorn.   For a majority of items, tho 

noms of consumption were established on tho basis 

of aotual consumption for manufactured itoras by 

industriosi contact od during tho field survoy.   While 

in the Oase of tonna pe stocl the consumption norm is 

8.15 
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8 - Sunnary and conclusions (cont'd) 

broken down into product oatogorios, in tho case of 

alloy «teals it has boen determined by steal 

types.   For so«« i tews where a precise breakdown 

of consumption noms oould not be obtained from tho 

industrial units, as voll as for items which arc 

only to bo manufactured in futuro, consumption norms 

wore evolved on the basis of production prootioos 

prevailing in other conparablo countries, 

94«     Reliability of such forocasts will depend to a great 

oattcnt on thr oorrootness of tho assumptions raado. 

For the purpose of this study, the following assump- 

tions havo be n madot 

i)   Tho production of different stool consuming 
items for whioh output forooasts hove boon 
based on flan programmers will matorialiso 
according to Plan. 

ii)   Tho growth rato of national income will bo 
9.4 per oont a yoor botweon 1947 and 
1971, 8,9 por oont botwoon 1971 and 1977 
and 7,5 por oont botwoon 1977 and 1969« 
Tho index of industrial production will 
incroaso at tho rato of 13 por oont por 
annum botwoon 1967 and 1971, li por oont 
botwoon 1978 and 1977 and 11 por oont 
botwoon 1977 and 1961, 

iii)   Population will lnoroaso at tho rote of 
>•• per sont a yoar. 

2-16 
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a - Summary end conclusions (cont'd) 

IT)   For the industri OB yet to be developed, 
norm« of stool consumption dorivod from 
liko itone in othor count rioi at a similar 
stago of duvolopmont will also hold good 
for Iran, 

v)   Invostmont policios in difforont economic 
sectors as outlined in tho National Duvolopmont 
Plan and othor rclatod dooumonta issuod by 
tho Imporla 1 Qovcrnmont of Iran will bo 
follovod, 

vi)    Thoro will bo littlo substitution of Btocl 
by othor matoriale before 1982.    In 
building construction, r,e. construction will 
progrossivoly roplaeo stool frame oonstruo- 
ti on in futuro, as o rosult of gonoral govorn- 
mont policy now boing inplumontod. 

vii)   Tho invostoont8 in difforont ooonomic soctors 
during caoh plan poriod will bo moro or 
lose equally phasod ovar oaoh yoar of tho 
plan priod. 

vili)   it ia also assumed that promotions obtainod by 
correlating tho avorago annual invostmont 
levels in tho different ooonomio sectors 
during tho Fourth Plan poriod with tho en- 
visaged growth ratos of tho rolatod ooonomio 
indicators in tho Fifth and Sixth Plan porioda 
will hold good as reasonably valid ostimatos 
of tho a vor a go annual invostmont lo vols in 
thoeo soctors during tho Fifth and Sixth Plan 
periods. 

Stool domad 

I.     Tho sootorviso finished stool domaad ostino tod on 

tho basis of the ond-uso study is givon in Table •-«. 

Tho total estimated demand for tonnage steal is 
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2 - Summary and oonelualona (oont'd) 

Sparoe and 
malntonaneo, 
mall aealo 
induetrioe 

1.465 million tona in 1972, 8.199 million tona in 

1977 and 3,557 million tona in 1988. 

Tabla 2-6 

SKTORWISE TONNAGE STEEL DEHAND (AU CATEGORIES)«^ 
(with duo allowance for non-coverage) 

wÀSÛL 
toni 

L 

A. Tranaport equipment 
B. Ueetrieal equipmont 
C. Induatrial and agri- 

cultural machinery 
D. Matal producta 
1.   Oorstruetlonal end 

allied aotivitioa 

Total 

ont 

92 676 
40 584 

i ¡XL 
•ona 

207 647 
69 705 

tons 

366 648 
145 479 

32 184,/      86 471  /   140 977., 
596 306*    880 960*1 521 351* 

TOI <y|ff        914 066    llltlái 

kJiaJÈÌ UMJÊÊ  a 557 aai 

§/   Excluding atotk, apa roe and maintenanoo, amali acalo 
induatrioa, dofoneo, substitution and oxport 

../       *?<ïuiroB<rate.    iUao oxeludoe alloy and apooial atoóla. 
W   tooludoa 180,000 tona of tamia for aoamloaa tuboa. 
a/   Inoludos 150,000 tona of aomia for aoamloaa tuboa, 
y   Iheludoa 860,000 tons of aomia for acamloae tuboa, 

36.     Thj dornend for tonnago atool giron in Tablo 8-6 oxeludoe 

tao rofuiromonti for (1) eparoe and malntonaneo, (8) 

«all eoelo induetri a and (8) atooke.   Thoac aro dotor- 

minod en the batit of provailing peraontago ratio« and 

aro otttaatod at 157,000 tona in 1978, 869,000 tone In 

i9?7 and elf,000 tont in 1988. 

«.     «toa tnoto arc addod, tao ovoreU roauirùracata of ton«. 

ago ttool ar   givon in Tablo 8-7 and aaowi in fig 8-1, 
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2 . Suonar/ and conclusions (cont'd) 

Table 2-7 

OVERALL REQUIRENT OF 3 TE EL BY PRODUCT CATEGORIES */ 

.Sitaiarx. 

Struct wrali 

Channels 
Angle« 
Tees 

Sub-total 

Flat producta Tit'" 
CR, sheets/strips 
H.R, sheets/strips 
Tlnplates 
Galvanised sheets 

Sub-total 

^^T6 and rods 
Vir« 
Pipes and tube« 

Sub-total 

1/ 

Ralls 
Otilar «aterías 

3*>-total 

jabí 

off 

ifl?2 
tons 

252 60S 

79 086 

5»t til 

200 744 
12 545 

266 491 

isa «co 

41 086 
3LÍ4& 
90 469 

^977 
tons 

257 948 
82 267 

127 254 
I 7Tt 

474 «47 

S97 696 
22 576 

JULffl 
517 SIS 

176 2S0 

56 728 
IS 271 

71 994 

1982 
tons 

210 876 
117 540 
258 206 

579 £49 

171 970 282 896 495 949 
225 992 451 224 6S1 998 
tJt 879 S65 078 667 779 

94 198 66 852 82 790 
JUI .-JMLJttft .¿ti .m 
745 540 1 262 996 2 254 965 

717 225 
50 664 
mm 
951 115 

S15 900 

62 790 

125 IAO 

U&M.   UKJ*a   UQAJtt 

unum uaum uokm 

t taeludinf defenoe, substitution tnd export ree«lr«*jnt 
Seul« for seamless 

1*19 
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8 - Suaatry and oonolualoi» (ooat'd) 

It aa/ I» noted fro« Ftf 8H that the latreate u tat 

desead for flat produeta la SUOh patter then for 

M,u» wlhiajr attortala end »otaort' (ban, **., 

atrae, pipes and tttfcee).    The ruoti ^ tUls  in Hie 

reali growth anticipate in ajatoaoMle, «UVA/ roUiaj 

atoe* «ad houeehoid «apilanoe indi» tri ea, aa iah are tae 

arlaatpal eoaataiiq« ladyatriea for flit produeta. 

»•Weoear, the prodaetloa of woldod plpee, for waleh 

»lete., ***•/••.«. util Kg re<|airedf la eleo emette- 

te iaoreet* taha tai tielljr.    U the eese of atnattartla, 

ém te the effoet of etfcetttuttoa of ateel i trae f »el« 

fe# toaetruttlc* pamoate ay rataforeed eoajfete, tae 

deenad aaaldaot rite eppreolebl/. 

•0. 

ef eteel f l«« U Matt *# latitate« 

• treat* fate of M pw sea* darla« the ptrtai ufi 

•I lt«i par aaat darla« tae neriod uff. 

Is* valtdlt/ of tae aajreaato deaaad eat tae t.. «leen 

la Haie §.? h« atea efcaaaed a>lnit ladepeaaeat 

projaatloae of overall aeaaai ^ other ateeotai te*, 

alaaea anea ai tla. »read «ad reaves,!*, aaalaala. 

•o» raareealoa eaeJg»U( atta staple «al multiple 

tapaaataa «aaettaas aere worked oat atta tat ei 

tadleetof. t«d tatted »eia« ai 



M,  ft. 

t • (**it»d) 

Slatti« r* fritta* •| KttioMi   Incoiti 
fe) tèi of iMustrtU 

IdUpU rm§fmêim   -    t) Ml Ion il  inmm m4 ta*«* 
of ialartrUl nroetuotto« 

ft) enmity «ti )Ml rtttrlt/ 
Ml fcatex »f lwí\»tpi%l 

t*« «i ii|iil@ 4MNM r#>»««ti«M trrt^jd «t hf 4t*f«rgrt 

«<  *>*r>%r<<t wild ««%ta«t«i *r Uiv    >nd-t*e «rtlKrt ta 

fai!« tal «al plettod laftf 2-1. 

It tflU H.   afe« 

«Iti« «a« 

art Tm a*. 

IMA  Hw tetti t.rin«*  »U«l iena* 

• **«*»«* ipt«e rather «U wttà 

fejr tt»«-trv«i *«t  w«ittr»l# r gPMttan 

h/ it«)k  r«fr»titon t»e  %l»o 

a. **» fit ** H air *   ft*»*-* A*t. ta« «ai-a» 'oiaaart 

«ffw aja««« «lo«« i/ Hita tir i ill toi« *•*••* íaa 

«Mlült tapa« m La*»* ©*• UHartrta prafartten «at 

artt^a«l t***»« in la« »arlWr yt»wt -«al NU in »•«*•«• 

•ft* aalt if i.   rofpMtlaB %*%!#• la «mme <m la*«* »* 

UiajpirtU pfMtartUMi «ai ***UA*1 L««a*v tal la« 

•HWi« m»^f*§\m aaOyal« mmm m UwV i ©f Urta»« 

tfttt ftftrtvrtla) atti aaMt#*aU*itU **%lvt|y in %tat 1« 

a* ^^^w   wpp 
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2 - Suaaary and conclusions (cont 'd) 

43. 

Seetortri.se 
alio/ steel 

Spares «ad 
aaintenenoo, 
saall sosie 
Industriel 

44. 

The demand for alloy steels has been estimated on the 

same basis as that of tonnage steel, namely by applying 

the consumption norms to the output levels of alloy 

steel consuming items.   The consumption norns were 

derived by field survey and from produotion practices 

follo%psd in other developing countries.    The demand 

estimates are given in Table 2-9, 

Table 2-9 

SECT0WI3E ALLOT STEEL 05MMÎD *^ 

(Thousands of tons) 

 foMWiM Iflfftel 

Transport equipment 
Electrical equipment 
Industrial and agricultural 

machinery 
Metal produots 

Mil 

BB|u|rg|fl^^ 

Jmjm -tósa. 
20.54     41.85 §8.95 
5.47     iO.26 15.78 

6.39     16.09 25.02 
g>S2     12. M 17>qf 

2&*uß   SSUM iS«J| 
a/  Excluding spares and maintenance, small soale 

industries, stock, defence, substitution and export 
requirements. 

The requirements of alloy steels for sparos and ma in- 

tonano«,Mall and médius scale industries and stocks 

have been ealoulated on the basis of percent afe ratios 

of the requirements for manufactured items.    The ratio 

adopte« for spares and maintenante is 10 per cant and 

for stocks 2 per oent.   For small end medivi seals 

B.25 
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2 - Sumar/ and conclusions (cont'd) 

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

taken for the three years respectively. 

4£.     The proportion of tool steel has been estimated at 6, 

Tool steel S and 4 por oent of the alloy steel requirement! of the 

•nanufaoturing sectors which works out to 5,4 and 3,1 

per cent respectively of the total require» nts of 

alloy steel in 1972, 1977 and 1982,    The over all 

tonnafe of tool steel oonsuned will rise, but expressed 

as a percentage of total alloy steel consumption, it 

will go down due to the »anufacturiaf prooesses utilis- 

ing tools becoming tore rapid and continuous. 

46«     Tile requirements of die blocke used for forginf have 

been estimated on the basis of expected output of f off- 

ings.    It is expeeted thit forgings will be about 2 per 

eent of the total tonnafe steel demand and that abem» 

10 tons of die blocks will he required for every 1 000 

tons of forgings, as given in Table 2*10, 

Tabi« 2.10 

•»QUIA «TT CT DIE BLOCKS 

Total tonnafe Oxeen 1 for, Require**«* of 
s^âsjSjL^e^BBmL. iesjmfcafe^r .jimmhSmmmmeV. «élu» ^S*»'        tS 

Iff! 1 MO II MO Ml 
ttf« i too le etc too 
lftt 4 too M 14« tu 

g/   H e* tee*** steel 
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Ê - »uajnary and oonolusions (oont'd) 

Orarell 

47,     The aggraffate dasind for alloy stasia by types after 

inaorporating th« requirement for «pares and main- 

tentince, araell acale indu«trie«, stocks, tool stasi 

««4 dia block« ie givun in Tabla 2-11 and shown in 

Fi« 8-5.    Th« defend will be 46,700 tona in 1972, 

ti,»00 tona in 1977 and 160,100 tona in 1962. 

Table £-U 

TQT*L t^UInelbNT OF rtLLQx SïûHLô 

(Thousands of tona) 

Carbon aoastruotional        • 5.76 9,16 16,25 
Free cutting                       • •        1.62 4,27 7.42 
Spring                                 • 18.64 27.07 45.24 
Alloy oa*» truc ti orni         . 16,49 56.14 60.29 
»tälnleaa                          • 4.76 9.72 16.07 
¿Uotrleol ihaat                . 5.72 7.07 10.57 
Tati                                   • ,         2.28 4.00 6.04 
Ole falocka                           • .      o-sa JUQ 0-1 

jatal • • 4fi.fi7        1^2     iliUlÛ 

Ae •«*!%) ria* la demaftd by 1972 and the subsequent 

years atom in Pif 2-5 in di oot Jì rapid growth anticipated 

áa the a*NUfa«ture of alloy steel oonauming itama«    terge 

1 aerees« in demand for alloy eonstruetional steels and 

effing at eels ere «xpeetad due to production of railway 

railla« at oak, auto enfine«, «fringe for autoaobUae 

«it» 

•Jt? 
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£ • SuMary and conclusions (cont'd) 

Allo/ steal 
ingot require- 

49,     Alloy steel raanufaoture will probably continuo to be 

based on ingot practice for «one tima to ooae.    Taking 

if par oent yield fro« ingot to finished steal, alloy 

steel ingot requirements will be 71,800 tont in 1072, 

164,000 ton« in 1877 and 247,000 tons in 1962.    The 

estimated average growth rete for alloy •teela between 

the period 4M« and IMS is 10,4 per oent.    This high 

growth rate is the result of a low starting baste, there 

being only a few alloy steel consuming industries at 

present - but »any «ore of these industries are likely 

to ooska up in future« 

•f alloy 
steel doñead 

The validity of the aggregate denana ústlnates of 

alloy stools arrived at by the end-use Method were 

checked by oonporiiion with indépendant projection« 

skide by othmr techniques • tiae-trend analysis osi 

well as siople und multiple regression analysis* 

In ease of regression analysis the indépendant 

variables ehosen are given belawi 

ftlnplt rugresaion    •• a) national inoosw 
b) index of industrial 

production 

Multipla regreasion •   Notional inoosw und index of 
industrial production. 

The promotions dufivud by the** techniques are gJ«sn 

in Table £•!£ and plotted in rig 8-4. 

1.1« 
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8 • äunaqr and conclusion« (cont'd) 

Table 2-12 

ALLOY STiJäL UM*HDt     COffüJOSON OF 
PHÛJËCTIuNS Bï DlFFfiWtNT METHODS 

(Thousands of ton«) 

Time*        Simple      .     ¡simple       .    Multiplo 
X6*I    «ÜRdsäii   frana   KMOÈÊàUÊr iMUëiàiûr   ^f ^iM* 

1078       «1,67     42.06         50.66              42,64 66.60 
1077       96.62     60,66         93.17              76.87 67.20 
1668     160.60     76.16        144.46            126.15 156.16 

i Not ion til incorno as indépendant variatolo 
Index of industrial production ai independent variable 
Metió nal Incoan and index of indu* tri ei production 

as two independent v.. ri ablet, 

61,      The uggrofete demand foreo&ata by oth^r muthoda do not 

ugree veil with thu estimo tu« made by end-ueo method 

except for êom particular y oar or ether, one roason 

being the inud^quutu and confusing t%»tistioal dr.ta on 

importa of alloy atoéis during the pait on union the 

fornaciata ore baaed.   The forooaata by tho end-use 

aethod, booed on identification and dot alio a onalysla 

of nlioy steel aonsualng itus» and uiero-level projeo» 

tlona of the tu«e arc eojialdwred to be the «ore 

accepte bla« 

It«     Fig 6-4 oho«« graphically thct the deactftd projection* 

•eoa by other oathooa do net ogr^u well with proteo* 

tiooa oc de by the «notate »ethod, though the alajole 

6-6C 
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S • SmmtOf and oonolualo«« («ont**) 

refregeion linj with nctioncl inoo«g c« ind«panctunt 

variatola and multipla rogroaalea lin« with national 

Uia—g and loduc of induatrial product io« at two 

feMapwAàdnt variatolo« arc do««.    The oiaparlty la 

du« to the ftict that while the «nd>uae approuaa Is 

toajwd on »ioro-ltivel projection« taking into accovart 

arafcotol« «tructurU «haago« in the ooonoay, ta« acoro* 

•«val promotion« by othar »othoda can to« ro^llttlc 

0*1/ in ta« c:«u of 4«v«lop«u «oâiiQBlon with i\iiiy 

ttafldll«*   tr«ada whioh or* lUsl/ to aoatinue 1« 

fwtun, aas wa^re rwliablg atta oa past onamaytlaa 

an -voliate over loaf p«riada« 

poMioiUty of «aport Oí toa»:*. atw«l ay Iran a¿« 

pata«* »»M r«vi«w«a,   A» thu lafcttt* BUQì pi nt 1« «apwotod 
tiiil flat 

to «o into operation only toy 1§T£, »Millo*t «aporta 

•M/ aot tou foooibl- uvun up to ii>77,   Ta« ¿»oaaitolUty 

af ««partlag tt#«l to noi«hbeurin« ootattria« Üb» 

toJtiaVn .na Iwrfeey, with whan Xrua h ¡a aa c^ruanwnt 

a« rufiana «©-op^r tior; for dov<4opa»at (M»), ha»« 

tao* f«vi«*w«d la GtoapUr 7«   It la oavia&f.d tact 

fnra*r«a watiro aWul ru«j«lfua«ata will tow aat toy i..r 

«un projwatioa ua* thon» lor* Iraat« «aaort« aar aaa» 

to to« raatrtot** auialjr ta Hata*«* far aan« tlaa. 
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mé MMluilang (oont'd) 

eaMidüriRg profetata indlfinou« rvjquirgacnti of iteel 

ajr t «aiata* in IMC, it li á«tia¿tud that Irati aoy ta 

ablo t« iaport about 100,000 tOM of toan*^ »t oui to 

tasi 

Ite pray ami for on aliar tt«*! pljftt it U Vh« 

{«¿•iaiilty report Hufa at prêtant«   «uro« If a 

dotltioa **r« Wtotn 1« thu m. r future te put up th« 

plant, it «fill t lu, oAothar lour ya.rt or aorw before 

II* pluat U aoflftlMioiMU    atún thuo» Irmi vili h vw 

te •ofitlflMe to lapart to*« vurl^lea of Oiojr avevi« 

t« k»#t fully a*r éeaeetie dun .A4,    Initial; ^aporta 

acy ev mkjf »urglna. 

HK aatotltutiaa of toa»of> at««! «i ota%r • tarile 

in vrioue »watefa b. • U ou ruvido« f rea th. pelât 

af fia« af Oivrwnt pollar aad wafca*lofl«.l traaos« 

Uttlw aateatutlfa i« «spvat«« a/ Ht «aa lit? ai 

«aiU rttlone of bot., prie* ma iasl#*aaiMi ^vuil *aUltr 

«f •aaatâtutiat ».t ri 4« »nah tt ainaOaa, aliatala« 

ata,   1% i* aatiaut^ th t «y un jätet it uUaa aay 

•MMü> «tutti feavai ay «mr «t,aoo tea«,   la 

af ali«? IUOI, «atetltutian te/ atiwt 

•eWl^la U aat aaa*iatrv« praaeal- w**#a ar UM, 



Wh    WO*   VWV^I^H   w 

(•out id) 

M«     Ito Mt däMAd of %mm$> iU<*l afftor d«dueti*f tho 

MfeatltuUo« by otitwr «etoriOi aad oadir* tho tonn, f* 

•* •»*>* wad awunt to 1,111,000 tow by l9?g, 

1,999,000 tew by 4tT7 and «,£«,000 ton« by 199f« 

li tUN oí alloy itw^-li, thfe not ^«aid will be tho 

•Ott m tftw total éaaand kiv«fi in Tably £»U i« th^ro 

MAU b* iwitW ftfestitutiofi »or wj^ort. 

9fc     ffe wta «ma« iUcl dua<*td iNoludin*. thw niqtànttyat 

fcr dW.oo*    nd ««port oí" •ûMft.etwroo gtedi, 1« 

MtlA^twd i« feftw« I und MM&riccd in Table &»u, 

tafele 9*11 

(I* ;.ill Ion ton«) 

^àmàm% orw» »tool 
IM« lai« l'or é»f«w» 

for «MTt of 

• •        l«w« S.90I «•«•1 
••   1*999 i.m §•969 
••   0,109 O.IK 0.990 

« «9IMI , ro*Mtl(* vom« ko MOJT a*t«t 90 »or oonl of 

**•**•< *#«tty,  tfel «*t*lt4«« «O b» pi«**   UM 

MPS» M99 •« f,tfo miklm toa» *«p**t4f*|». 



M. ft 

mm (MM^ 

•o,   m» tor timi*»* mmêÊmp * ten» 

•r* ê*m*fU*i 

If* •*U«M 

kao      i,oo    li,» 

er «oil  •• far 

tfii* «mai ta* 

fr** OuO»ioerw<it a« 

mm Itti for 

It 

r«tf««tlv«ljr9   to 

fer tt«t4 «artlut» 

•%wu| rwfiUfei far U««a 

la M 11 fwni.1 

Mi MT «6» ita   tt««l ttftWRftiaa aat a** tifila 

ferir«* fra» iaa unit—tf ral** of total am* 

>• para*«%io» Mi MlUtel 1MM». of Im« te 

USÉ   1MB   M   flâVMI  huiflMI 

c     s 



• • 

• • I«MI*# 

«M Umt 

UMMM to» to Ittt oft WMMM *m tay 

»to*» 

m 
m 

IB M* 4Ml 

•f 

!• Uté, l« «MOO to» 



'À  m CM  (OfNttt'Uy 

Tftbl« ¡¿-14 

Q*Tl)0IlYJIg3 AVAILABILITY -  DftiAtiû & Sil ORT FALL OF 
(in thousands of toas) 

mmwm 
IHM 

• » 

trust** 

Tao* 
1*M*>*M 

fijA.AlBMBl • SBJBJBJBF       • •^S^^^S^^B^B^^BBBBBSP» 

OR ¿beci/ttrlM ,, 

WAMMI 
¡telVi»u.Ä 

Itti-total 

•al« i é rock 

•¿r-tctU 

j&/^^^ta*ÍMJMM\ •I ipil 
tt 

3tacr ITUM*}   naWial* 
JlMoMl 

•«tai flAithe* fto-1 

•if*    - 

IJHtMIaU1 

£¡p¿f|É    AjraiXabllity    l^t^Iàai 
_ 1977 

252.41 
55,96 
79,01 
4-(B J.QQ 

IO 25700 

20.00 
5.00 

25T00 

.252.61* 
-55.9« 
-59.04^ 

171, »S 
840.99 
att.oi 
54.00 

M^ft 

MO, 74 

41,04 
ii»4a 

ToTl? 

100,00 

-171. y 8 
.240,99 
—196,08 

-54,Oü 

257.95 
82,27 

127.25 

í*4T25 

282.90 
4*8.22 
478.48 

88.85 

310.00 

225,00 

uyr 
ÜUIft      .^_ 

•2l4Jg/ 

-41.01 

^   870.04 

234,00 
11.00 
55.00 

5.00 
foi.ûo -1 

-4r 
205.00 -tí 

¿1?$      ifbüot     rrïof     áln»   -rr 

997.8« 400.00 
22.38 15Í00 

4ÎO.04 «OS 

98,71 5.X 

"fi?» ~T.1x5 

JUsJft ÌISaA      ^~i 

731.15 Jjj^          - 

â/    * iJl'ldtAtiJf sill plM 

V   l*»i«éc. «*«*« «X toJs re*iif*é by soeonaftry prtXuo.r* má also SQSIU fer "«do" *«*;•        rtc 
•/   Mp<* Mí tubs*  «f» Mí iMlatoi in tito total shortfall a« flat pMsiti required for wcldod pipce 

taw» 8«8fi Mt «Ücra* Mi»r fUt proéüti and somit required for SOMIOM tules har» toon incluí 
18f«t s« MU.   thw rcM4r<Mt«M oí pipes *•* **«• &rc M fi UM* 

S Mí    âytitrftiili  MWAHS! 
TI       HI.Ä        41.» 

>1ÎT. 

UO.fO 

(»tp4t aad tubwf) 

-110.90 

.51.10 

EMM\   ¿^"»^«Cr     ffttrtsW      jflfttf  4: 
flTSÍ    Ui.JB H4.71     Urj» 

441,00        163.TI 141.00 

414.28 

|  sicnm 1 



Tabi« 2-14 

OAI'SOOIIYJISS AVAILABILITY. »¡AMD ft SHORTFALL OF TONNAI STSaì, 
(in thousand! of ton«) 

Table 2-14 

[S_ •    Ìli,    ,. • ,, ^         
.ability    fcjtftJÏaïï 

JJIZ 
Dwtf    Aymliabillty    fEiifali ïïSBT *r**<n 

¿0.00 

5.00 

-252,61a 

-55.96 
-59.04, 

257,95 
•2.27 

137.25 
_>*• 

294.00 
11.00 
55.00 

•28.95 
.71.27 
-72.25 

214.38 
119.54 
237.55 

234.00 
11.00 
55.00 

I»?» -Î69X 584.55 SOS.» 

•19.62 
-10t.54 
-1S2.55 

-2fl75 

>3,00 

15 »Too 

10.00 

..25\00 

i^A 

-171.V8 
-240.99 
-196.08 
-54. OQ 

Ilo? 

-41.04 

4 148.49 

282.90 
468.22 
479.48 

68.85 

397,86 
JÈJÊ 
ile. 01 

38« 78 
11-30 
•Of 

muí 

205.00 

-262.90 
-466,22 
-274.43 

.85 

riliTff ACT    •! ïn.lf 

400.00 •S.Si^ 
lilao -LUI 

4157» T» 

3,00 -91.72 

^15        5TTO2 

mVtt        tfAiïii 

496.59 
856.63 
M. 43 
82.79 

1S5Ì67 
! 4M.12 

7l7,fâ 

fBîP 

62.78 

11i.il 

IJÜ1É& 

tkltfcl 

206.00 

5,00 

-496,59 
-896,63 
-889.43 

-83.79 

tfOo Hanm 

400.00 917.91 
1&-QÛ ^ktt 

fBTlo -tH.lf 
-97,ft 

lor the »*s*»fitloa of woe»* äff«* •§• ** 
511,009 Co« la lift irt Wtt atta If finally pfv.u>oj 
uy proem cm an* also seals lar senati rm tatst, BToAtttcn an« also seals aar snsajoss latas, I       i|a|,AM    Ä 

shortfall M flat proawtf rattan* far w)M pla*s a«« tubv« |       11 I 11 f ||    J 
sosas rcq«lrod for sosainas tabas has» s*m lacla** aartcr 

a 

s rvaà tab*;« u>o as 

SkîO* 
59.80 
10. to 

-hl.lO 

1177 
aBsT^BaQat-Ak T;*/H! 

141.00 •tf.TI 

-194,48 

-898.7« 

•987,98) 



w - Äjjnr.;^' •:»* IC lueioni (oont'a) 

E 

col 

'i e?, |   |    |   | 

3JS38   sMSSS   SfW.8 3 
Ol Ai  CJ * nlu"Mr./  Hrl 

3 
H  1-H 

Ol 

5 

sisas rtsjq s 
*i'n> m t-       in'cri <•:.        re. 

13" 
i * * 
liT» * 

*%'^ co t-       i/ìtcn *:       i"0|t> -i 
•f'H      J ro'iTj Ci 'O    ->  ,H 

3Sj3$a   ff 
• • • • mii M 

88S ISS* 
1<* • < 

Ot s 13 5 
! * * 
if* ^ 

I 
Si 

3   £ 

a 5 

1 

i 

133 j8*8 
•fírf 

3¡5^     s*3 
2$i2 
11 * * 

MM  M | 

SSM 

M M M 

833 
I    I   Ì 

M « 

©3£ 
M A t> 

85" ¥? 

33 
9MM 

8. . 
i o e» 

M M 
3 

3§S 
é a « 

o 
ITI 

i/ì fi 

*M  M 

"«8 O è* e- 

M M " 

8*3 
US-« 

* 

o » o 
in ci CM 

•   •   • 
krt O i? 
in o» ÍM 

M 

II 
r4 «t 

H    I    I 

3 

a» 

Il   |i 

* i 

m ¿s 2 «-4 

Ì8% 
CM 

* un 

<-«    I 

I   i 1 } 
! 

iTîtîmTi 

I 1        I 



Tibi« *»lt> 

sisa* ma 3(85 r tì ^     t%**'¿ mM 4 ti     q a a q m m 
•*-H   î ta m M     'oTir» r4 H      .r» «i  1-» H PU *•    "*    Kl    M. 

m»     »4» 

¡,;; ï3î^! 3 3 3 Ì M  333JJ| 
> il 

ps siimi 3 n n%\\\ 

i 1I* .1 
<W 3*4 »4.4 „      Ä • . î 

2 
«4 

•4   t    • «4   1 «4   1 

i!« H i! lil ., 
*sa   a3* 

f 

! 

î á   á 

,;, i. ¡ini) 
(   UCflli t    I - 



» • —étm » 

• • 

if» 

1MB (••*•«) 

ft»m A« *»•»«   IMI», AmiUHMTT 
â*0 

110.»    141,00    att9fa 

•UO.tO   -141,0t   -*í,7g 

m.W     4M.« ttf.M 
H*.O0  . 4M.0O 
*•§•** *14.U 

4II.0C 
•MM6 

•M*»   .1M,M   -M?, 

•f 

•f 

«I fetal KwrtfftU« Of t*WWft §*«iA, 

M» • «rtlklli «f !•§«*« aftd i«U, «M 

if **•    Ito W%sl tii*rtf*U ln#r«u«0 otùj 

» »ooo w« ff« ttft ü lift, V-- **•»* 

«•0,600 %•«• •# ¿iiêtis'witijr pittinoti §U«1 

tf flftlaMé wterl%l« »né to X» lew 

teftfcflft Vt««t plant, ta* 110.090 IMO 

•M* t*U»t« fMi fMUft »»1 Inf mil« 

t» INMM *«*laft>U fcrtwm 



UOO- 

P*. 1-1   tNÜ??il}»| Of ttÜiH  •?••!> 



Ww«     ^P»     •PWvW^PW    V 

eoMltMlon«   (fOftt<4 

».     fût tW*f*U. ttiU.lt MM iirttti«, „t»^ pu«!»! 

fÉt Odili«.! iW* 9mM%9 u lM|| ^uli ^ 

» tfct Ujfct #f là... üiwilili^ ^t^ up ^ 

|U* it» fisi prMutit, Mû • pattuì for in. rmïw 

**•» «i NMllM Ink« mid a** *M*idhi»»tioll. 

••     I» *• «IM of til^r tlt«l», •H^rax. *ll te U« 

••• M It» WUi i«« fi»« m f^i« ^^ 

f*4U #f «* ITH «f •*«*, »**i tom iat, fui 

•r* a^rut un*.«,, »r, -it-ll 4, lytt# ^|f 9 k 

pit« ft» «a», .i«! .^n^ p^é^i, «^ N 

felt a»t? 

_ ^ or our mu if 

(In «w m ma urn) 

«T-. 

»••to* 

Ml Ml    Ml 
*•* •       1*11 

IMf I.*   ».« 
U« 141   «,n 

un o.*   a.ai 

**•    ••»    Mi 
Mi     •       «¡H 

IMI  o,it mm 
ti*» 
t.» 

Ml    fc*    t. 

Ml     1.00     4.00 

4.» 

U'l O,» 

a«M «MI 

»•» ••• 
IMO tMf 

tfk*if 
1.14 

H.it 



ìmum (Mrt'4) 

Ht «taw mutui «m 

me lut •»#* of »U*l fer 

•• • ru« feti« •*** «to 

««M^élf imi **m 

«tin tèi «muutr 

of UM IIMI imàtWkff 

%«***ff »»tat f«r 

hMff *fta»«rlag UéattrU«. 

laewHrl«* mm •• >••* 

«i »Utjtiag f«r «Mí 

•f «As 

H.     H» %»#••%• ft* 4«r Ufl«"*t «* •IMI «* r*fciWi 

•# ÜU é«id it«*/ tpy *** U hM« 

Tiâ»li||iU tájate tf «ritt«*! tapirtia» 

tai att<*««é lolita n» «r íWJI  UM Nl«U4 

lili 
•Rt^tdlt 

tito «iimu«, «i 

«i.   «»i 

•aala fcit. 



,U¡J.    kkf *. 

! 

1 
1 
I 

3 

Ü 

* 1 
¿is 

o 
«I H 

•4; 
I 
l 

! 

5 

•i 4 á 
s a * 
1 8 
* s 

•• s 1 
i * « 

? I I 
8 - • 

1 i I 

Î 

4 
1 

3 
5 

a 

i 
3 

i i'tí ! i i ill 

i  1 
11   a 

8   ¿ 
x   a 

9    *> 

A   i 

í 3 
a  * 

í   . 

I » 
3   * 

I    . 

*   .   *     » 

l 
!! 

|   tiltil!  1 



ft'!* M« 

4 
i 

i 
i 
I 
1 

I 

•  i i 
8 * * 

S 8 

i  3  1 
I  *  » 

I I  I 
I -  t 

i * 
I « 

1 

3 
5 

t 

III     I 
i * i     3 

II       S3 
i & 

1 I 
t * 

í I 

%  i 

A   * 

3 

I I 

I 

t i! 

i 
Ï 

i 
1 

I 
4 
é 
4 

l 
1-; * 
i ' 
•I 
I 1 

s 

i 
i 

I 

V J 

i é 

! i 
i li î 

tifili« t    I 



9 • M^^M^y W V^^WM^BSHP ^•B^' Wf 

•mime m 
m 

^VHHi ^09 tifi flMi^ 
• Ul 

IM Ml 

• MI      it« 

M II 

lit M 



• • <«*••# 

Ai aft ^  «f fete I^MM •# a^H 

at Urn mi 

i# 

f*t 

tp» EM Ml Mto IMA*   tfiü tfc* IWF^     mVOT      VIH'     ••••••»     HBP^^"1^ 1»«^PBÏ      *WV 

*u 

!• 

WAF*ÄrW iPw   ^W 

§ «Ml    *>• 



t# •»-» 

«   -  % 1     ^       ••'111 

1    il *     S    *  i  i    II  <  4    i  M      3 
H i     i    -.       •     ''M     ¡M      « 

4 

¡L  J      »Ml i  I j 
! Í       III il    il  j    I    I   |^    («  M     ¡  M 4 
I a    ¡ja *i  <î *   ~   *    "  *' Â *   1 " ! 1 

Ji l 1   M Ht i     I   * * 1   < < 

ii il i í Ni m i ¡ i i Itë 
** «• .      * m « *     •        •     É     1 4 

•JOTIITT 



111   *    Il 

i   II « 1  1 1 1    I 

,   . .      i,    •    n 

:   H i *   t i i    i 
«     a     *   «     *   «   |       | 

¡i|!|IH 

it 

•   •     •   m   i       4 

• ititi* i 



• • «HMff *l «MltfiUfli <««%*4) 

AWIGVAfB) 
(AU fl«l   4 «M i» 

•* MM tüüfe 

ti 

»•• Il 

• *M 

i**» •# 

«J 



• « 

I* 

Ü Mi IN« 

m 

i»#»^ 



# * >•   *0# «*• •'•***' • ** I 

*m m *-f*# » - "» 

**<•# 

«r 

le* 

i ». 

VJT 

'   M 

:;& 

* mrtmi-' * 

rt "••* 

t 
t 

= 1 

t „-. 

*# ^ 

><•   tw" 

sr. 

»« *z     ss 15 

I'     *     ,*** *-      .ite  ft   «•*.     * *• -v   - *• I» «•  •*• *•*"• 

. * mm  fr 

•    t ., .«•*.    Ml 

(     titilli    I 



» »<« *J« 

#  1»* 

I 

•dl 

* 

¡s 

It 

es 

n 
* 
* 

e 

¡s 

5P   : 

\%    s 

% -«É»t»    *•• *< 

* 
* 

s 

ss    I 

S     ft       * 

* 

« 

z t 
• «IP 

.x 

• 

zi 

|   MtllW t 



• • 

Ml 

• «II t*< 

il» 

* • 



êamitf  'nu «ta1   inp» (ftHttM) 

tv m » *A^W« mr**s-*»t rat IT«   *& trw-*>t**?- 

i) 

m** 

•• 

•• 

'•r e««* 

M     ©••© • •• • •• 

l.§0 

il *.«• 

IW I« 

Mi       *•« • •• «• t»M 

#• 

•• f Ml     M.» M «no     ft,« •M ••• 

A** * «tv 44'« *«* 

Mil «4 

fart «M»«é 

•• 

•• 

•• 

•• 

•• 

•• 

*»       #•* 

f M*»« 

• •• 

• •• 

• •• 

• •• m      §•* 

•»• i 

M MI   *«* 

i limit t  l 



rmmmffmmm m 

f **%9 

• •• ••• ••• 

M Mi 

••• 

••      ftvfll 

§#*» • I • « i %• 

• •« ••• •«« 

• •• 

• < t 

*#• 

«c« el 

• < ut 

• 

I   MCllli | 



• * 

•Tífí.    jri „ 

li 

U ••-4 r 

» * • 

% 

i 

•*•* 

I * 

atolli'* «• 
ti«« 

»ai i* 

lui 
IMI I  Mi 

t «9 

M* 

*•*§ 

M* 

*»   MÍ 

M MI 

S3 

»*r •#* 

:2 

I« jm 

I« .4» 

I 4» 
I A« 

• VI 

te** 

SM# J •- W» »#* —* »i 

10  JIM 

#« *** 

I M6 
i mm 

#% 
*•*> 

«I i * 

m     SJI 

n 

i* 

*• 
* * 

#**».* 

titilli I 



«Uà« i*it ! A*    **#§ 

#• I#,N iMfê   # #* Mtiftt*  ^4T%j 

*-• •• 

**£pt -m-- sWh wr •w- tr "SR 
* J#* Mi «N# mm» msm *l .tv *»  **» * *âi «•   m 
%* 4M tt Ml U aw %z Il   • Ml Ml Ü «ü m -M 
i)  JK Ml J» •t «M» •o »*»' « > m • « m JM 

••• Jft> 1 MO 1 Ml • m» » -. m m S 1 M» 
>    *•» i «y» i m • »*# » m »• i •• 

" J   A*» ü i*» 1 ÍMI «i **' 1 » • «t* 1 tM i mm 
* '   IMH 1 «t» 1 MP • %m t*. • «••> 1 tM • #»> 

* *w 1 sm «M» 1 *M 1*' ** A» Mi «i 
• m» Ml fc*> MÛ • i «» M» *¿ 

* *m i IMI M» « Ml «M » ** Ml M» 

ÎS' », M im» 1 § «a» Ü* Ml 

• t* *«M M» «•M t •u  «•» t** 
• 

. 2 • Ml •* • im * M *> •M *# 
t Ml 1 MB • «M> • . *• *» Ml M» 

*J   44V tMk> 1MW 1 M» h* #   ««A« 'S *ê 
*•    dfc» «W Mi m v-i 1   *-> M 

'«    4g§ •MM Ml *m I M* m *- 
»  IN» •A» Ml 1 141 V   M 1 mm m' Ü 

*2! •   «41 m mm B m i  «.. i* im :s 
Ï£ li su mm 

^ÊÊ '^1' ü J2 
* *M 

m éM # MU 
i m MI m M* 

Ml 4* 1« Ml H Ml 
•t Mi 

I   Mitili t 



I **•**«> 

itWMi *#<• » 

|      «lê##%N»è   A« 

2 MfMi » W^II^I 

«ar -t«4§ «*§ §«*•§% '-»•• 

I* 

I» «MP li 



••«   4fc**t*fc09   t«*p*»»# 

«V        V  vi Mk4i I 

%• 

:¡ 
VJNS *t» 

-*, i 

•fc 

% * 
•••* 

¿i 
Li 

"•s er § •*     »««..* #MI- 

I 
**• II» 

Ml        §!«#•** 

4*.-A 

IL* is 

i   iitflM I 



M Ni 

m m 

i* «M    w#, 

*• • 
r-sr^ * il   »• 

^ff«» 

m 
• «•     tote 
mm-      fc 

; L*    7 si? S2XÄ 

# * 

,JI 

I   MCIIIt I 



s 

•** 

M 

Idi 

M 

A3* 

Mitili t    ) 



I until i 

n e g 
M 

s 

M 

#4 

M 

~ •»• ia s 

M M 

M M 
M t# 



•ri 

'lïM 

•3 55?Hâ 
«i   •** *•** mm !• 

ile tilt 1 



»ft* . #,•#* 

»*< 

»•Ml •» M*¿       * 4k 

Mitili t -« « 



% • 

Jtafc. ja^^M^ pi m 
m m 

St- 

41   f§ 

3& 
M 
^^^^^S* 
^M^^1 

'IMI • 4»     *|MM*> 

«      K. ti    «Ä-?* • 

i^*^i«t 

^Jji 
IJMí 

^mRy ^BPw     w ^f^^f ^^F 

I  tiefte« i 



fil li- lt Jt 
•* a m m 

l 
It 

li 
«.**>    % 

£jnL        fi?"" "i 

: S^Ia" 
&- 

& .- 

|   MttlM > 



I i 

M 

tutasuw M 

%* 

(  tient« t 



« •«-.        ü 

SÌ       ss 
M 

M 

t.* 

•M M 

M 

|   HCl Ili t     t 



i * 

f. m 

f~ 

IICUM  I 



«•* %t*f« 

«W. 

>^mm mm 
ê 1% .mm % 

•* %m 
,* |   IICtlM t 

i*» *««bi 9     \H • -"• t *•** 



r        « 

• • 

m* 

*»     • 

% * 

t     • 

•     •     • 

«    •     •   »  * • 

• • » 

•     * 

• • « 

•    »     # • • 

«•__     • 

1   HCtIM t|    • 
W§ É*w TWWlKfUPi 



m   m 

mmmmm* 

*• • • m 

i |       '  • 

m   **   A   * *    #.    "•    * +   •   • 

••     t! 

L 



m    m 
m . *mm 

«•r«» • »   i  »» 

iitíiit •   | 



•.»     «   .* «*.   ••*#•* •   *-   «i 

,.<•* 

«.* 

4 O   •* 

4 • * 







u m 
m mu 
i )6     ^BB 

• Il 

UIMIü 

WH Km i ify  kt ,i H uni IN   'f -,i     HAW 



« ft 

i • QaMiriMti*« ef »UoXë (tant**) 

UittjLtjiJL 
alley »t.cjlB sr.; »tswls te wfciefe ilinlfiMiü 

ertiti . ef aiejrii* 4*)rti (•tour the* ewben %nd %*» 

M«MB^ ••copter «cmr.t. ef «wngsnoau,  silicon, aulpltm 

**i pfceepfcartia) M^ ^ijá te i prt^ their m^kmri^a or 

»*ni«el preparilo».    Arnioni ef thoe«, »llerii^ ale»««* 

*ri«f afceut eertaln inherent .hang», m U. feiie ^  f 

Urlftic. ef ut—x ^j r#ft4#t the* ^^ -tt;LttW# far 

•f««lfic ..IM«.    Fw i„iplti Situas ef nickel #r ef 

flirtai «id ehroei» tr|«tfc*r ill eeell peree*!»*«« te 

»•ile» •*rt?oii iteeL* iaprove Mrd*«afcili%r#   T* *m* 

•l«Mlf adie-l il Urg» p«re nt*«e* to lev ««rtcn et*, la 

*>«»ütr*fcl/ eflfcane* eerroslen and h<j*t reeiatif proper* 

Ilea ef the ateel,    initio» ef tunkten to tool nMi 

aenfure ro^iMH^M prepertiee, tltet i. *»ilit/ to 

reelet ecftenin« ef tu« cut tin*. e*f J of tho teel »t tè* 

•i*> teaporetorea lefMTAtdd in tea «««tine <*f¿ ¿e*lf* 

l»i# »peo* »Mfcinti* ©fKiTÄiio«.. 

Teeàaleelljr ai &H*/ steel« ar« epoeial MMII m 

tèe •&•*• Uet tbe/ PDM9M prof^rtiu« eerier le ì M»JL 

•tool.   lb«ru «r; « fov stool» vMefc *> not «onta« ei* 

•p^iai aiorug a-ents. M >*•» n^m*. i^*io» 

te tceMe«e eW«l for epeelfi« »pp Heat IDI*,    fjg^,« „# 

mm ttool» an |kü eerWft forgiai *e*litr HeO» at* 



» • ClMfttfWttion of •%«•!• (tent»4) 

fur wmhi.i^rr partt» Me*> «arfen itooli f^r wl/j rop«, 

•«ffeft ani alii« -HMnfwvMu apHMf at«els, lii# aille it 

^•«trUal afc«e% at©«l3 %M fro* «fetUnf «to«!« f ntaiMlM 

•ulfAor »Ad pa tph ru« in fcicfe*r c*r—Mf— teen irmally 

pr«MMiit in jfelnarjr I mu*    at *1.   t» %à4« report ID« 

%^n 'ipMtal atú«la' baa •*** nasi in tfcs MN r«#«rr«4 

io a»wv«. 

ft«ttla are »#uétM«4 lit Baiar r->. 

UlM Wr» (reunía, MyMpaa, flat«, a«a«f .<n« «••), wir« 

pitto«, afcoat« «ni atril, atru* tarai ««tticfw (htm», 

•****> 1», «•§!>«, ta* ut«), «Ad ir for#*d, ««inia i ->r 

tanüile« lii¿ alio*, tufea, «tra« «i«. 

ten—4M Haul» Mgr fe« «laffffiflei Ir tfelr **ac4 of 

«Te, «a) follow«I 

0*M1U« *t«d 

aU«**rW«4 at *1 

il à»u ?«*« aparta 

¿I 

I) affi« •l.xrtria 
il) teal« «l««trW 

I) i.D. (al. 
•ff 1^.F.) 

ill laláo 
ill) »tor 

1*1 Ifi/âfi 

fef aar«* te 

WS 



I • OMatflMtien ®f a%mU <•**•*) 

Of ta« afc*w nontin^d pro—UM, 3f*m à«arta •% 

tanuawt« fer tlw Mjf r Hio« uf it rìé timi 

cvtpajl tfcotajli i« ta» au* fntur« «t*4 «ni« a? lati« 

o^rfaii fr»«uM «HI crvef%«k@ -•»/•» h*»«rlh praiiaHioii. 

ToHtefw ttMil h«! aa*ìi«vtié Itf praécrOajafit F>«1U9B 

m Um •*•* •*&*&>*%*% aaWial fc**«*« li Ite« «Pipate 

•ftnftftfc fet «"•% • attraati mi Mi ^nflft^rlnf INI, 

I* «a* a» fafcritatod Ir rtetaftlly *i? pTHN Uè a« 

Mittut« tolltet, ar»a#tet# f fflai »ai «atrwafc*, 1% it 

aaaaa** *•*» •*# n**«* ••fli»*^l'»€ allattai off otiaf « 

stellar «aaì>iaitloft ut protetta««, Mlltti rvàilj 

Ihm priMlrU iWlUt fem ara dteaiiaaei aalov* 

Ia#>tv te § • Uè alo«*   f it«a Stentai W twittef 

Uaate «t«a late a* irò» a «A4 of é&airai ate« me atea«« 

iteal te aroaaly «Usalfteé inac «aro« élff«raa% t¿?«a fte 

klltei, «aatefelilai »al rtaaaé« é«s»alte<; e« it« oayt« 

lt tito aatera «ai «atea* of 4*j«te»ti * «f ta« 

•teal te «a« fiate**« «taf» aa« ite 

• Uéifteatì «. 



• • Claaal/laaU a of at«*l (»cirt'4) 

Taa iafcU •*• f°Uat iato ta» intuye Uta «roéacta 

ilea» aaJ «Ubi in & priant? «ill.   Un at art far**» 

ruUai la Üff armt trfaa of rUlnc ailla lato mmll* 

•ite MBit «Ulu4 Uli 1« afta fini afeud rllwl pméatta 

••ali M avwálajn »M h .-try a trovar via, palla aal a&ra. 

Milita aav fartèar rOlat i» aaraaaat air ailla &ai rai 

«Illa lato liaat adatlsaa, aira» roda »ai «Ire r <ia. 

A aoéam é&rQlo^mm\ «èlafe aia a>la»4 rapii 

io jartaj taa laat Jean*» la e rtimma aaaUaj of 

llaata ataal diraatly lata MI lata, Moar.a aat alaba. 

fall araaaaa aaaàlaa aajar aaviaaj la frataiilaf Ila« 

aal aapiUl aaat Ir àilag ava/ aita taa aanvaatiaaal 

laa>t aaatlag, atripflaf, aaakm* aal aagglaj 

Vai ariatlpal aa*a«taai 9f taa araaaaa U li 

(«ala 

IO par aaa*) la fiali fraa llaali ataal la »aita. 

•traataraia sa« aa ara ally alaaaifi«! lata 

airattarala» aaéiai «ai 11**% atraatarala aa* 

•artiaaa, ii»aai|*f a« taa ala« af lai »11*4 

aai taa tjaa «al ala« af aUl la «Alan taav ara 

ara fallai fraa ala aaa 

alila**. 



i • eiMi&mtUM •* it*i («**'*) 

flpa^tf fltil 

çmarmlit r»U«i i* «*• •*»• »*** ** «**•» &«••# itr««tL*al* 

(V* f*U«t.   U#* r«iU ••• ktf« va roll* 1» Wr Bills 

•r nil« mi lit** »tf^tur»i »illa, «Mil MttiMit «É 

tar« *J* r*4f are fUmê i* mr+*\ «Uli aai «Irs *•*• 

•?• aiiriiir »•n** ** *•• ,iU* ^^ •eat*"**» **•»•»*»* 

•tra«*« a** •ell«**« 

FUiM afv reliad fffwi •!«»• in «l*«* «ill* «ai to« 

palUi «trip« »ru roll«* fro« •!*• U »aal«««*«!»*«»* or 

hoi itrlp sill«   At rtrir «•*•*•* «aa» U» a» 

•* itila« in at* «tri» «ill# %al—r •trip *•* ala» 

•trt» ra«oiriai ai# mrfM. finità an» »ètaiaaé Ir »U 

f^üUsíi **f I»* raU«* »tri» i> @«14 «trip aill *i«a 

•a* a« ef aiajì« •«*»• mil r«**r»JM typ«, tingi« atani 

y mi'j */»« er ««a*«* mill «eatittia«; of a«r«ral s««ait 

U aari't«   lafere 9oU r*du3UoB, the «ill r«*l» fornai 

o« IM« i«Uié tiri» •*#«••« rea»*«* ay pitfclinf. 

««4 ciliar fungine «*»W^ folla« ««14 

A«««« Uw eoa«** fiat pfo«*««s, Utsla«« ani 

gai «ftMts  at« «*» «o«« U«or«««A*   MWr '>«*»» 

•a* M taruaa «o«i*i. «Ua«it «•««<* «ai alami«*** 

are finüaf apaUanties* *> • Unitaé «xi«««« 



t • CUMtfUtUs« of •*«•! (roat'4) 

f&MâM« Mr *• »mil? *U—it%aê l*t© fee>% ilM>«4 

M* «iMWrl/U« %lR9Uto9    Hot ilwW Uaput« fM«tml1/ 

torri«* ft Mtrta* «mtliif iná U MS* for MBUMUC«) 

l*l«ll rnqptr* to**? U» KJIUM MM M MM far Mi« 

fa«4 »ntit«.   In iUttrol/tt« ttMtac* »•tint mt#rt 

MA M ser« raaiUr «vntptlUi ffw «• lw •• 0.» Ifc/Wt 

be« le 1 lk/Wio bo«. 

«lvMltiac t» tft» prv^^j •# «fpljrlM • pr*t««t&t» 

warn «MiiJ« to «tc«l.   OUvfcnitUf of M*«l» Mi ttrlM 

1# Mjri«f o«i fey tha tot dip pmm,   X» «4rt nlwmitli 

«Mtrtlrtlt pre«,« U KI^IIM IéMIni fot MMM* 

Ml»Mti»4 «Wots ar» MMfMtaroI to Mvartl f»***l 

Miltfl—UaM art tlM • «Unf valiti MrtM fit* 

O.0IWM 1W*| *>** *c OtttMOtl 1*/MJ *»•*. 

naif, •!•«•«*, flaàrlaU», MMU, tyr* 

apt 4ft« Ml« peoAatU U tai* Mtogaty. Maty rail«. « 

reliai U ••«• VM »f aill M Mwtartì till. U«M 

pula Mi fUI*4*t«a tra r U*l 1» Mr •ill* Mi 

Mi U#it flmWU sill« !&«#*• *r* MM *y te* 

fr • he« roXU4 MTPov fUt pMwii Mltoi 

t*f 



I • 0*Mtft«ftUoa ef «tort («ort»i) 

aV*l« »ni %yrm ** •*** W W*»m •*•«* •*<>*• 

of «aitati« •!»• l»tc roafM? tc*w»A Um*» in » foffiaj 

pputti fbilev»i ajr r^Uin*; tteot« f-raai ai«** i» » aa»*l 

•ai %r« r ni*« aill.  ail«# »»* awmUjr eH*ii*<i If 

foftl^î foU'jd Wo-'»»« 

ftp» aal tafeo« tan fcj «ltMlfWl   J« ia¿ *»U of 

aatfcM* of »aaafa«t*r© int ) vúlJod aal a.j««las«« l«i>g« 

afta»« *al %«*•« af« a«i« fF«a pittai «r tliiefc *•* ralUi 

«tri» bf fMUa vaaUaj e» «laitri« r«al«t«a*« w#Ui*i« 

lüilai »IM Mi «Mil tl«ai wtM«i tata« «r« atat IN« 

feil laUai atol» »Mi «tti» awt Al« •»!• rOUi »tri» If 

Wiw»l¿laj «f fcaaaai »tri» •# «i«*»*« *«»i»» 

vaUiftf »f «ali »trip. 

M an* w**» r^ tv4U«t* »ilf»H»J 

ralliai i» Maira aill »at iW*«* raiatiaj «Ul.   IM 

l« «i** «Ma far a«*** «M aOl «iaal 

tartiaaWly fa? »tatala»» •*• allay §««l M^ 

ttaOa atW ta* ta*»** ««»al ••» *» 

Ol* aal «aaciâl «t~l«.   fJaaa •*••!* •*• •«•• 



m. a 

i • a*Miii«»tia« 0t tua (HMU) 

ift »latta «well «tils» lu •!»• ftàa* ta* Uffe 

tMapatad taanaf« atsel plant«, Mi In uhi* »taal aakia* 

i« Mi lntCfrat d with ««kür ^mà irta aafciv.   fk« ttaal i« 

a—ally «M« in ©1 etrtt am furmt« «lili ita#l aera» M 

MM atarti*f raw naterl&l«    Alley a*4 »pariai it^ls Mf 

Mi  JCa*41/   Jl«9fiflwi  »4   dl««4M««i  b«l«Wl 

•Mil paraofttafM «f aliaylae &lj auto »mua m 

•âafcal, «Éftainri, »apper, —ijrfcini «M raflai!« toftHaar 

vttl fciftar tn in fiefiMl ^iWJUtfii »f aaflgtflaia ara aÜai 

%• «triturai stwl «a «Main Riffe» taa*lla «é ri^li 

itfiyth   arni hl«*~r fiU atr*¡f*tft to t.Mlle rtraflftti 

Pat» tftaft »lain «ara« itrettaral •«<*«*•   Alaaaafa a**aa 

rtosla ara ail«? ituol», tHay ara fafepallf Mat® «Ml 

Pillai 1» là« mam alatila, fey tau MAM pfliMiai afli lato 

tfta «va@ tftafav ai »maary etraataral •%«•!•• aai aro 

«IM funerali/ **d la ta<* aa*rall«4 aaniitirfta vltÉMl 

afljr MMlal tr«*to»at far ifcc •«• |«rMwoa M •rtiaarjr 

atrattaral titola.   ftarafare» far ali arattiaal 

«Aar M« K flaMlfi«4 «ita 1««afi ttaal. 

ao«imttictal «Wwla M# a* af low 

typ« far MM a*raari*«4 parta* af nuil« aaraaa %/M> 

farfiki aaUit " »t«*»l* fer «* ia 



I • aftMlfWftti*« •* HVMI í»"t»é) 

*4# tirti^ih «ire **•• 

Ul*f •«»•tf*eti#»*l •toóla »«*.» gtafttor r^fieM« 

%• Mat IrtttMl WW» #•***» m****%l—X i*«wl« Mi 

tr*«*» n% pm^ i» lart« •#€%*•• •U<* *•» •»**•• 

to •MìIIMMI »it »i rcd»e«é •«verity tf «•»»•* •«* c@rr«»F*»à 

inai/ rafe»«* risi «f »*r«4*e *•* •*••**«*•   J***1"« 

««toa, i*****», moljtM**» «Mi «»Mil» •** **«* •**** 

«r i» filmili-. *l** ^   *•*•* ***** «•»*••* ***y*»í 

ftjto f*ri m* t*» IfiferU-« 

•«•tUfetUn •/ *tr*«t* UM) io•!»'••• •» r%**t* 

.ni aro iHuf-far* toit* •«**** «*«• 

•V#d« ftef %*• •*•**•«•»** ©f 

•ai v«f re«i»tí 



ì • Qftttlfitntlc« »f »tool  (•ont'4) 

M tnek tramr.Ualeft «kl É&fferoftUal, feart, 

«nil-fr le ti«« »cariait, nlrcriA ¿«fia« »*rU, «ma* 

aatft* Mí a fcttt »f oihor aatMaury partt mi 

Thi« ffwv iaeladut hardoaatle graioa of tarnen 

ttoola at well at all«? tt«ola tt*d for atJtjfMtttre of 

tarit«« liait tf tfTlafi, •»«* M leaf tpriftft, «»Il 

aprla. tf 1»t «ai miteni »rrln • vfclta ta* WI4ü aapli» 

trite** in tt*Mf*rt   «tlpruM, nv^aifwify «M iattrwtuait« 

fitem %r* aatiatllir ìHTìO tjrpoi »f ••»*«€ ttt^lf tlaatifiai 

§• «IM »m«it of ItartoaafcUifty *W%ct«riftic«i 

Oil »aftefilnf \ff 
Cil/air kr+Jd*t tjrpt) 

MM9 las allrrl « olanoatt M»u iaeitlr* «ff«t f 

at«*<iRtMli«r of »Uwl«, Uta? <*• alt* OaMiflai 

feti* of *Utf to*t«t* M ftllawat 

OarfcoA tprlRf titelt 
SUU—rnaf-it»^ tarlaç tWjlt 

UliÊBm&mm* tfjrlíV'  «ÍO«lt 

Uta itili »«©si» •-* fe étflaeé m aajr par* 

for •ntpifti ««iwrUlt fcgr »Mé tf>9*wti<*» M ttiUap, 

thtaviae, fumiag, il mài;» Wt tarlar «it. «pi Wol tU»l« 

WU 



6t tttoul (rxit'4) 

Wol .*.«!. ^Q u ^ of 

•tifi«*, •..% wltiid ^ ^ 
"•"•••••%**§ of tool«,     y _ 

••»•«»•Ul« Stri«« ron*. mnmäm , . 

•••••«•furi,' la thyrafor« »*•(.»»»». « 

*»U%.   Tool ,|eul, 

• *° •"*• •»**«. iww» »f »hu 

».u 



m. » 

I • CUaciflcaUon of stool (confi) 

li« 

V1-W7 

own 
A2-AI 

01-01 

»UMli 

Tool itaci tratto  

mumt 
T1-T15 
Ife-MSS 
LI.LT 
puri 
FWtfT 
«Min 

Wat or Kirdonin« tool itogli 
3»oek-ro»i»ting tool «toola 
Oil^hanlonint: cold work tool iteült 
Àii^baHoninp nodiun-alloy cold work tool 

»tool» 
Hifçh-earbon high-curniniisn cold work tool 

•tüüli 
Chrotniun hot work tool ft jola 
Tüngaton hot werk tool »tool» 
Molybdenum hot work tool atoal» 
Turnston hi^h »pood tool stool» 
ftlybdúMn high »pood tool »tool» 
Low-alloy »pooled purpose; tool »tool» 
Carbcn-tungston tool »tool» 
Low-carbon mold »tools 
Other alloy tool »tool» 

5ach nwbur append od to tho lutter indicating tho 

doaifnation relatos to a »pocifio eoapositlon in oaoh 

Tfeu AISX tool »tool classification, as will bo 

•vidant from tho noaenelaturo, i» basod not only on 

ooapccitlon but also on tho typo of hoat-treateont 

fwplrrnl a» well nf ond-uso», 

«•kJslfisM 
Dio blocks are used for forgine dio»,   Thoy aro 

•ado of fcrtod carbon or alle/ »tool and boat treatod 

to differ««* bardnoa« rang?« spvornod by the alio of the 

dio blockt and tho doedgn of tho forging» for which thoy 

3»13 



M. M. OAtTun • cou«** mmn ito 

3 - Classification of atoul (cont'd) 

aro to bo used.   Dio block atoóla havo rc«0^!* * earton 

oontont of 0.5 to o.é por cent, with or without alloying 

jlooonti.   The alloyinp oleaenta ua-d aro niekol, niekol- 

ehroQG, niekcl-ohromo-Biolybdon«i and niekol-ehroiia- 

molybdonu»-vanadi lia. 

aïlnleaa and boat raai.ting atoóla 

3t%inlo33 stoula, as tho nor.a implica, aro Boro 

resistant to rusting and corroaion than nny other typo 

of atoel,   Porhnpa no c-ito?ory of atoel has rocoivod <\a 

auch attention as thu fnnily of stainless atoóla which 

withstand a greater variety of sorviee onrironaunta than 

any othor eootiorcial motal.   Although atalnloas atool la 

relatively a new comor in tho notai rnarkot, a nunbor of 

gjajaa hart baa« developed to aoet specific sorviee 

reottlraaonta.   Stainleaa atóela oan be broadly olaaaifled 

into three groupa - auatonitic, aartenaitic and forritlc, 

Auatonitio atainloaa ateela oontain both nickel and 

ehroaiw totalling not leas than 33 per eont, tho minlauai 

contont of chronii» beinf 16 por cent and of nickel 7 per 

oont.   The aartoneitlo stainlets atóala which oan bo 

hardened by heat-troatoont are priBarily straight chroaiiua 

ateela with chroaiw from 18 per cont to 18 par eont and 

carbon oontent varying fw» 0,ii per oeni to 1.» per eont. 

3-14 



H.  * 

1 • OaatlfUaUa« af §to#l ( 4) 

l*rriti« •ttim •« itMia «m %Lm uiUr itraigat 

«araai» «tavli vita tua* 1« tarte« mto* tfeat tu« 

•t.oU retain ihmir ferriti« strtteter® -uri eimat »• 

t*rêm*à ar het-tr^t^nt. 

Tfe« viéalr reaftgRi.od vtf cart n« ¿vol* «•«! sao**« 

fUlUwi fo» *ro<fc*it aWnlait .teal« aro the USI t#a« 

*• »O leriai f»r stoniti« .taaH %ni 41« tpj>o •*. #00 

••rio« far ihfc *wrto*itio M »ai M for tho forriti« 

•teola.   Kglt «fcratiwi a«« U¿ ehrmim^rdekoì h**t 

ratirtUg atóela *r© OH intluiai in %fc3iJ s^a^fi^ti»«. 

ttuetrWnl stool aJtduts tre Mué far Baking Uto 

••»• f©r ••tora, 4/naBca, feitormte», trantfaraori, ai« 

vhoro Wch p^rnoabillt/ aaciaiita« vita hl«h oleetrie«! 

mUt**ö «ad Uv a«** IMI g too io o4*io «tirreni« 

aai »/»trial» aro required. Tao afeûta ruailroci «r@ 

rerjr thin, «f 0 or 2< 0, «tal **> a*é j »f »^ ltv 

•tati vita law aai^ahoiö and wtlaJw content and »Ut« 

•entent laaraaflftg fran 0.5 te 4.» for emit. 

»«•»«attilli at* la «re m*é fir 

aaohiaory «ad equlfmont parte «al«« «U far *«* 

VII 



M. « 

I •   OMclflMtl«*  Of ttaol  («»M'é) 

pr*d»3Uw> rat©»» <U»-tiS«ft»l 

f laâafc«   tfco fr»#»«ftt|ftf praportt-t ire oj*«r«i If %NJ 

«Mltlen tf •wiycratlvoiy agitar fâf»eftt«f*f «f i»mpl»n» 

mi «tipa«? tk»* RcriMil/ pr«**t u »t^ ij, •» 

taiWft, fe»*i»A and ftfeÜM sp<»«ifttatiMf fw «Mt^M 

%lUy itwla tr« Il3t9d in ÉpywUf *-J.   SpMlfttftUflttt 

•tfpttilioat •»! «*-«• «f • t«apr«lMMlw nat» cf «llar 



âf MHJJJUi 



tofwaftto 1-1 

1WG Of HEFT3F,T»it 

fto OMmltant »Itoli *»*• •* «*•*••*«ni »f staili imaMl 
iMlMÉUft 

S ttto«l«l  .tMll 
•11 «jr «IK) te©! §t••*!§ 

la Irvi Ir lttVirrî. 
Ito M»4*ct MMMMM »toll inciti«« to* «et »M«tMrUjr te« 

i 

•) ù/àjmmmâém tal PTHIB
1
 itti! iarart 

lM«i «a «valUBle l*f»f»*Uon, tto r*\ e«*»tapUoa »al 
Ito prwtoitl »t««l Iwnwd atoll to fvvtovat«   TU* c«a»r*l 

ule •»n«lU9'v of Irj« MMü M p*pulm%l»<tt n*ti«iud 
», 0— mUoitol prcdwrtlvltjr, lateatriftl •% »tito •*• 

•Itoli to r«vi«v»l h*—é en «vaUtal» lafoiaatloa,    Tto 
•f tttol »ni ¿aaaial «t*«lf af «aiitiaf a**» 

•Mil to M««fl4«iMi fe? tf*** »ai aBtofcrto«, 
àtUmplë atoll b» a*l» to doYOlop »iit»»l« «onmtoftlMi 
f&gttr«« f»r •»** latartry.   IfeMd »a IM* taftfatUo* tito 
cMMpUM asta» f»f ••#* ind«M%f7 atoll to 4«t«r*iM4. 

Tito »v tarai rwnoaf»»» »n<i uxl»ti»f laftwtri«» »Itoli to 
atajlal twm tto vUto*foint« *f »ut mp«rl»a»M aaft tuiimm 
plate.    Tito paaalbilitjr ci itow iniqui,« toa*i °* l*dife*w»i 
«M lapartoi rw »>t«lili »41*11 fe» rwvtow*'.   Tito lKtoatrUl 
aa« nu wit pall* »f le« OtffferflMftt atoll to »%«ÉUi to 
•ètoftn s para*»«*!«» »f Uto nator« «ad tea« »f    ••—!« 
ftovte a** tatteatrUl totOafawa* vi«toU»«4 fo» tto 
f»r • peri* tf Mit 10 te tt yaara.   fi» ftoail peliti«» 
•aft ftiwlajaiat. artarltiaa ***** to to ^auau   feaaa oa 
• toatotiw a«atitaj»y«t |>H>— * «toll to MMMJ «ton la 

atoll to afflato.   Tto» atoll fata ito tosto af tftM 

• t - 



m a 

*-t< 

r>« —>•» ti— «tiftf f»r   n«h  ¿Must J It tt* 
•aaftaK fWl ko 1«TJ1^X*4 frea t** «vftilafclu •t«U«1U« 
af Ira*,   m •*•« «f ** 1*1 latri»» t   H • t «p, aaitafcla 
IMMftl  R **tm«  B >%11  t* MvJlaé We ri «H »Mt  oa^ttri«*»«« 
frai tS« Milli ia»3lfaa»t t«rg*ta «M aeMurfUoa «affluì 
ta* tteol r-jqalrolfeiit« »adi IK aic«rtaìM4« 

tîx ttaal 4©aaiia «ttinatuâ .T th» •^•vu.nâj »o> r*%«a» «tall 
M «errulrita« vite iUel tt-wwptlow t* atfc* 

rio« «I diffarsni tia« purità «Ad by affluiti** •! 
iauwirliU output t j+Ëdtwm*   ÈèKA wpm ««tlwtos «f 
Mjttom înt» a/ ****©«• tufiMMurt tfe mnafclo mtamrt— 
W aaaai «tall au Hat .rtirijJ fir • aar*** ef aajr 10 ptara« 

4   frìlttUtt ?f 11 
D  su»*/ tf •flirti, ipwt* ^ t# i«M §r «MMH tf tfc» 

f»Uavl*t a*jtr •«•*•*•• 

• ^MnUK«y and aa»lp»«t 
• Oli arUUaj 
. Pili 

• ft** »«aplr *•* fa*wrattaR 

li)   taaaat «f fctaart taaetltaUsa in ««h 

tii)    Pr«JcMtiM «f t»o fallavi», 

• faaadatio* 
• »alla»»1 ivcmo 

«affiti« pinati 

lit 

• Imlwtrial 

• fer •aait* ato»l 

tri   Oi «au tosi« af «te ——. 
•ill h* 

miaaé If aaal/laj •••••o*» 
ta tatari aatotttatia« »ai 

«atfaA tar§«ta af 
etoal 

atoll tas» »a 
, vita a»» a» 

ta 

• t« 



W I«*****«) 

f|    CfcwklAg Ife fwttirw «eMail    9^ »totl «wan ui 
•¿tw» «Ul fca «**«fcd« If ttfcar ffcr«§«Mt|J|f t«ÈBiciit* 
Mftll fed tt»r*U«w4 <4ti |Wa IHMMtttll In 

1}   towim mt vAl*ti«g 

till    rrcioirtli* • lUt «f ••tfdl4«fto prejartf* viti «fc»lf> 
•MMltld«,  at« tato« Ml Ito pPÜMfelu »iKrtfiHa 
«I »ill »• tutÉmUgi—l •»MiéoMt&Mt of 
•f M*l« *M »-tirIS pUat «its. 

It I   Q»*il«*te projet i viU 

I«   B—jolMpmit of 

ti* MlMlnf i 

• Cow true tl*a Mtoriala 
• WlUtioi 

a«   fmMingi ana trainila 

i#   IMI «»turiti« «fcvolepwftt 

• Iron ore 
. cna 
• ItannU»   and cianite 

4*   Ot*«* attortala ma wajpll i 

• »afra*taty 
• CbuniavL pi—li 

I.   futi» «Ut« «M awillarjr 
•tool pimémmU, a*a aa 

laéawtrl* tf 

• OBI« rallia« 

•J M i*»* r—.•!• ?.,_•# 
• SP** * Jw «%•«# laaaawf 
• rMtegtpif Vf 

• a 



UM ft—1111 »«I in or» fr*t fullj fc^tnwa   f   •*»    «ofercUt« 
tai t»lf WI«IMW4 ir «U •••ittiu» «M >aru««l*l'/ the foUovW u 
MMrMr viU U» è**** •teli'» * ftrttofu atuJl «ni allo/ «ni 
•feci«! •*•**!•• 

% J. ft*»* 
m WUr 
WW   WmW9Q*mm» 

0» i. UHPttft 
Or J. *f& 
Mr 1« ftiri*4 
m ft. HHAU^II 
Mr »ywtxU 
I» W f«ri 
» «. CWai 
m c. .*«** 
Mr H.H. M*««** 
M? ft» tafctfttki 
Mr ft. •* 

M> à« Uirtti 
M> r. >nr#n> 
Mr •• MM** 
or 0awn tur 
Mr I« flcifltaao 

a«   r\MM Gip«!«**»«        •   ** ¡¡Jj*1"1 

Mr Ateft 

«• 



m. * 

lenita M («MUMMD 

fri»— «o»**«) 
4.    tuimr? »f «»*<* «m*    .    % IA^ fatal 

1% Parvtii 
m «ft** «bori 
Mr D. Hariri 
** »»dilti 

rV   MAftftMU 

Mr F.J. fcUuvtnto 

«•I ^ftuT>tlun OrfftM- í* 1» 
Mliaft of traft 

ft»   áf* N^ehUa tttUliftf       •      f» teCeaU 

f.   ttat*U«fV •*• »rçift^r*  •     * •• *•!*•*•'«» 
ftftj Owtpmir (T%fcrlt 
fiMur n** «»i iMitiio 
tei fiant) 

ft,    Irftftfe* jU»i«i* Oospt* -     Hr *• *Uf 

•f trai 

-     UP ««H. ftitar 

Hr lotie* 
» 1. 

tU   Ml—1 tra*« Oli 

I- 



1*4   (MliAMi) 

(0»ft%*4) 

14«   Blr»cWr*t« »f fj*u itale 
I 
1 

li. 

%*J Miami Duro- 
ni IF»* 

tf«    Credit 

» ». atnii 

Dr ÂMan 
Br !3to«l» 

» F. fetta* 
* ¿Ml 

Or *m+m 

Br I. !r*v**l 

UP NoeMRMd feed 
UP tMttl 
% fitter* 

• - 



Wmnto 
Sr.X 

Or.II 

JMEMlKllJ 

(•U44) 

4,1», 

•til*.» 

>p|ifitht 5-1 

f.ie/p.it    o.so/fc.*? . 

P1«W«, *»«ti«ft9, «fl«f,   0*tt 

n«t«, »MTfl «fri  l-Mi 

n« •Al <!•%• 

e.»t 

©.*© 

* 

ii All »••f 

%»? 

e.n MflA«^   0.9S 
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AppewHs 8*1 *** s-t 

.•§ 

O,«»   *.<*• *v* 

p.6"    r.cf  p.flf 
•        •       • 

*^ ""wfrtH*"* Inf*   i€n»t,»*l 
•I«*»1, of HUM**«* ^raMty 

*o* wfn^'^ Into atrwtwd. 
•»M! of orufMT ?mMt¡j 

«!•.«•    *.*•§ P.»f\^.3*       *°A« ** fM<Uf fr* «pn«itnwttc*»«l 

•i 

V* f\<y»    *.r*  «.»i y»A*        **/** 

0«f^     ft.ff   o»w 

•      r.ms  r.ffts • 

o«icA«"> <*•• w*   **•* • 

4* A* 

«,«*   a,oi« f».*»A».s*     **A« 

•*As       *> 

ê\/%6 m *** »Mp * Ain* f**1»»ti 

I    SECTItN 2     I 
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t 
•HU* 

yàJUÊtËÊâ 

nêêt 
rmU U 

t#4IH 
• 
t 

,r+* m • 

R34*A* • 

RMII^l • 

M/4/« 
U\#*/9M •»44» 

J?-§4 • 

¿T-4f • 

.T-40 • 
iî-tt • 

«uAt •S/44t 
r41»*7 • 

)r##t^| • 

iof étmáH • 

%Vr% éMf 
eMMta! • 

is-üfAt tS144t 

Aaerteal   &etmm 

•pCft* f^*#l" 

!•» 

IS Iff! 

I 
I 
IS-lttt 

tot tolle« tftoeU/rtrlft 

5»lí follH «Mttf/ftHpt 

tlatk f>Ut«t 

m 

ma «el4H MP*« 

IteUW t*M 
•S471T GDttOI 

—I— 
-*- 

31 
1 i 

0.010 
o.f* 
o.to 

• 
m 

0.10^.« 
* 

• 

O.tt • • 

O.W 
0.18 

o.s 
• 0.06 

o.is 
0.t0 
0.80 
O.W 
0.1t 

• 
0.080 

« 

0.08 
0,05 
• 

0.1» 
0.10 

• 
m 0.50 

0.50 

0.10 
0.14 o.to 

0,50 
m 

0.10 
O.W 

0.40 
o.to - 

0»0<A>»M O.SO/9.^0 
O.tO M9C   0.70 •«* 

0,80 wer 

• 0.40A*»70 • 

o.to o.<*)A.to o.icA).?r 

o.to 
o.to 
©.•0 

0.60 
• 
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*pr>wH?: VI ("onMntted) 

„__   Teñóle     Roti- 
gli «Aiytlftll    m mil am 
% icßfwEt • * 

l£aS2ÍUa\Jt49L 

t 

0.8 

0.80 

0.4© 
0.50 

O.ÌO/MS 0.04 0.04 
• O.OB 0,08 
« •           • 

• 0,08 0.06 

0.08      O.Oi 

O.OB      0*06 
O.OB      • 0.06 

0.060 

0.08 
0,08 

0.80 
0.80 

0.80 

0.080 - 
• • 

O.OB - 
O.OB - 
0.08 0.08 

SS 
80 
80 »0 

S?.V44.1 »4 

S4/4» 
4?/jO 
80/80 
S?/B? 

»8 

»0 
»0 

0.08 O.OB - - 
0.04 0.04 - 

0.OB8 O.OSS - - 
O.OB 0,0* • • 

0,08 0,0i • -  , 
0.08 0,04 O.«0/0,88 87/48 »8 

»oi* boiler construction 

*br loeowetivo boiler constru- 
ct i«, Jon.frl4f fiáLity 
*lw*»i--* aM pr«f4*ag 
quality for vivons 

vor vertrai parpo»oi and 
forndnp ftfwrgttom 

**r ordinary p~rpoaea 

llftoV plait for timing required 
*ir detv itr^daf. 
^jr^deor Gravir* ojMlitir 

lamfaoti Iheöta ufo i for «aTnfí 
of titrerai 

iure 

^/P.li 0.80/&,«0 O.BO MX O.OB O.OB 
«ax   0,70 met - 0.08 0.08 

0.40/5.70 - O.OB O.OB 

0.90A.tO O.10/D.S8 0.08 0.08 

0,60 
0,08 0,08 - 
0,08 0,06 - 
0,08     0,06 

»5oM Grim t'*e§ 
?ir«i and ttrV»i fo* nreaa*« 
purposes 
•or *iifçp VîT noplieatlOM 

*or application at low 
t6Bp*ratu¿e 
*br antoaobl?3* 

a 
3ol4 lrawn ^amloaa tubas use* 
for croles ari «otor oyólo«. 
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Anortoan German 
Indian British standard standard 
standard standard spool- speci- 
«poftifioation   aoealflcatlSMi   ÜMiSB iaÄiUaa 

Barsandrods 
Is-IcflÄ 
C-ftO 
C.40 
IR3-H-4/6S 
IRS-M-Ä7/54 

IS-1149/64 

13-1149/64 

13-1159^9 

Avfttlublo foras 

Carbon stool bars 
* 

Stool bars 
* 

Deforned bars 

Ï T5T ir 
Gomr 

31 

0.16/0.?5 0.60/0.%   0.05/f\ 
0.55/D.48 O.6O/0.t»0        * 
0.19 0.70 
0.?.5 

o.?o 

0.?2 

0.20 

0.50 

T3-4Î2/66 

IS-2979/M 

BS-Í4* 

BS-970/%5 

Bars and wires 

Bars 
Hires 

O.W 

O.07/0.15 O.9O/l.?0   0.10 m 
0.0* O.40/O.6O   0.05 

Railway —tori «la 

1) Ned. Mn        B3-4 

2) nain oarbsj|BS-41 

IR3-T.l8/Se 
1) Mod. Mn 
0 Rain oarbon • 

IR3-T1/57 B3-4T 

XRMLlfA« 

IRS-M4/B8 
olass IV 

IR3-A16/66 

ASTM A-87 

A8tf 

AU/AS4S 

Rails 

n 

Fish plates 

Wheels 

lyres 

Asi.es 

O.50/O.6O 0.95A.2S 0.07/r 

0.55/0.6^ o.es/o.^o 0.05/ J 

0.40/D.60 0.^/1.45 0,05/ 
0.50/0.70 O.eo/0.% 0.05/ 

O.SO/0.55 0.^0 »«X 0.15 ri 

0.57/0.77 0,^6 m 0.60/J 

0.59/0,89 O.5/0.fl 0.15/ 

O.45/D.55 .60/.% 0.15 n 

I    SfCTIIN   1       | 
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•VWHä* *-l fornitimi*»* 

Cotwtítlon 

o.i5/o.?5 O.öQ/O.*» o.os/o.ss  o.os 
0.55Â.4« O.6O/0.*> " " 
0.1* 
0.9.6 

o.?o 

o.*o 

O.SO 

O.T0 O.OB 

Tt 

* 

0.06 

0.08 

0,06 

0,06 
1» 

¥ ptfoMth   nation 
M/MI" " 

8*A* 
Sl/44 

n,98 I^A* 

0.85 8* Al 

O.'OA.SS   47 

?7A* 

SS 

51 

0.065 

0,06 

1*.5/51.8 "0A4 

81.8/67.8 1*A* 

Pr^Htttl MOE 

91      )    *of i^roduet ton of machino** par1 

»»      )     for » ©»orni enfinoerlnf parres 
»or * enervi otr'^oortne ?wrpor. 
»or fi«wi^»e iunrt hU*i tati al 1^ 
rireta 
»or manure wr*^ ri voi* "or 
straottimi Turpo-rea 
ffor mnnn^nc^ir^tw *i*h dannile 
rlwts for   itruoWf* nvrixjen 
nc^onnM bn.i»3 f<^ uso In 
eflnqtructlon-«! vvrypr^a 
KiiW'not.tirr of «crHif tonal1 e 
(JpfonBod b*r>s fé* oonatrue- 
tional purpjiT'f 

0.?5 0.088    0.088   - 

0.07/O.lS 0.80/l.W   0.10 «ut   WWjÄJJL   "   . 
0.<* 0.40/6.60   0.08 O.mS   0.0*8   0.15 

V> ^S *or uio n* oonorote rolnforae- 
w>nt bar« 
tfijr fon»tn» parpóse a 
*or »«ifitif nature t-f »rtfll '•'"5 
wpliln* olcìtroc'o oro wlro 

0.50A>.6O 0.%A.«8 0.07/D.Î0 0.06 0,06 

0.55/0.81 0.6B/0.*) O.OB/O.SO 0.06 0.05 

0.40/D.eO 0.<H)A.4S O.OSA.50 0.06 0.06 
0.80/0.70 0.60/0.<* 0.08/0.80 0,0« 0.06 

0.80/0.58 0.*) M0C O.lf •« 0.06 0.0« 

0.57/0.77 0.^6 MX 0.80A.« 0.« °.<* 

0.59/0.6? O.S/O.1       O.ISA.88 0.08 0.06 

0.48/D.88 .60/.*>       0.18 «In 0.08 0.05 

79 1* ^«nronrl rali § - «311« ^u*/ 
purpose 

r» l9 # 

5?Ae      ?° 

6«.iA7.9 - 

êe.iA?.* - 

.55.1A.8 - 

pnrpoao 
»itnpli*.«« rit oli kiitfa o^ 
r*U .       -%.•• »or **mi^iet in of vrot^M at 
for r*ilw ssrtlafof JP<1 «** 

»or whool ty?ot "of r*llwpy 
earrW*» •*'! vaponif 
Urlo a for railway caT-l^o* 
«vi votons 
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•***•*«« M '•«•, ta*»* ' 4 

í= flJuflL »etntl*     flan» 

4-   i1 ae^^ nia 

o.eo/0.90   O.CS/O.S8   0.08 

e.« 

0.08 

0.06 

O.Ot 

0.08 

MA» 

w/i* 
r»A» 

«»s A» 
f?A» 0,*S 

•»      O.S8 **Ai        s» 

•        0.fO/\S8 4T 3! 

0.088    - f\5/B8.f *0A4 

o.os    - M9sA?,s i«A* 

ft ) for 99tmru enein«wrttif f uujet 
»©r »anar%l 9fT ,"i*rtX ?«»?»«* 
*©* m*w^*8lflnH"? M|_v tendía 

+&r •*»«**« wr*"* H.votj **>» 
strwtwMl •yarpoviu 
»or *<%mi**e1ur*t« *•;**» **»»tl« 
rlvftt for ftr^wrf*  wnr^jei 
fV»*,'5m'-'4 V*a £** uso in 
e«»nt*tKMo,vl r,ywff>r*Ê 
•^H»"«t9*tifr of «cHtr tonst"» P 
<i*» format Nt*s fe* «on stre- 
ttoli*! p«r?49"f 

• 0.085    0,018    • 

0.80/l.fO   0.10 mx   G#tf>JB0.0?      - 
0.40/0.6©   0.08 0.0*5    O.Cfl    0,15 

1» *3 *bf ti»r» ni «jonorrvff r «informi» 

»op i<mfietvo o* »*-tnI r—s 
veHtn* olíTítroCo o»o lar* 

0.3SA»*S 0,07 A.fO 0.08 0.08 

o.es/o.**» o.osA.so o.os o.os 

o.^A.is o.osA.so o.w o.os 
o.eo/o.<» o.os/o.so o.o« 0.08 

0.80 MPC 0.18 »*K 0.08 0,0« 

0,^6 •«* 0.80/p.88 O.OS 0.08 

0.5/0.* 0,15/3.55 0.05 0.05 

.60/.<» 0.15 min 0.05 0.05 

.Tf 1* 

5?A« 9^ 

88.1A7.9 - 

86.1A7.9 - 

,55.lA,5 - 

»*<Tro«v1 r-»tls • KM» <t«i# 

pvTfoêo 
»1 gfcrl-\tns *>r .11 Hwflë of 
ndl« 
»01» #*n«f-wt in. of v»otir>t «*o«l 
^o» r«dlv«r »«Riaffo« «*** 

»or «heñí ty*3« of r*ll*r*y 
earrlwi «ri 1 1 af*»i 
%»1P* for rV.lwy f*r-la*<* 
««»4 virons 
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JL giraci 

fimi 

1* 

1* 

« 
(*»« 

Uv all«? 

c •fed 

IS 

WD »I 11 
ll 1» 
fn 14 4 

«for« ii 

«fo m ii 

Efe it 

*ai I 

1« 

«TOI* tS 
hi 14 

«TO*« St 

«TO Ik 100 

«fOUi uo 
fO* HI 

ffO Bd M 
A, • ma e 

from 14 

it* 

tOtl 
10W 

SS« 

•140 

»r%«Uff »        »nAnn 

l.tlll 

1»S018 

I.TOM 

mi t#f?fO 
4140 i.r** 
4141 
• 1.ITN 
«40 i.lMt 
- t.S#44 

ttlOO 1«SM1 

«40 i.Oltl 
nu 
m t.OUt 
SIM t.sno 
1140 

1010 l«fl§flt 
Id« l«O401 
1011 
4H1 * 
mi 

M Cr ? 4 

som s 

41 Cr I 

SCfMH 
1*PH%)4 

Sincri! 
S «1*1 
MUÍ Crt* 

100 CP G 
rMS^.lOSer 

HCP^IMB 6 
M WÎCr i 

r. io 
c u 
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. i^Mwll  5«ff Aor ~"tl:î 

si/ia«fKia ftu mx*\ .«u> <y*i «i H^l.   . . 

TS f*w 

*w*«t*ff »      tronfi. m *i % lue ®*'W SSMU 

i. 

Wörf 4 

lem • s* i% ? 

mm • 
1«^BM II Cf 4 * 4101 

«r 4 
ir *ìr 1 «m*t 

1#TW0 MMN « 41« «M ¥*!*V*êI?1 4S4S- 
t.r^i f&fttol f!W 

l.lfM 8tnCrt4 * 410? W» • • 
i.4Mt 840^t 0 410S V5fl ir» **• • 
l.MM IPM orti • - - 

uste» loo cp i 
T1í4f**tiO§Crt 

- tm »,r i • 

l.lfll nrr*u%» 4 0 410S T*W§ 

i .mm MCi-n* • • • • 

i.sno M ne* • « 4M» *C1 OT "UlffFÄO 

l«09fl& <ï 10 e io, e u m 

c ti 

n •* 

*» »n 

*» 44 

M*4 
•f 11 
V SS 

*» so 

^ it^ i% ?§ 

1150 

>S 9ñ 

Î~sïtïïïWl   i io 



¡BMSilSâ J2_ flWJ'VfT 

BS A*SÎ fertftoff % DT^Af-W 

0 *^r mi H-CMto tue h«*«U| 
lfc*l 970 ?• M A 9*1   1 • l.lTftt 14 «ICr 14 

4* li-«r Mi «-Cr^k t*a» tor««4« 
HMl 9*0 II II t and 1 • LUJ» Il 9ier 11 

;tf H4r-ft> ta» Mt^aUf fiMl 970 M Ht tato • • 
970 tu »1 • • • 

U W-Or M« »«r—t« «te«! 9f0 Ai sa • • • 

l* It4r «M» Mrfrlu «tMl 970» Ml • • • 

19 ft-Or M«» barerai« IM 970 te »4 • • • 

'11' tarta» la« alla? ta* •afétaltl 
tWal 970 «h Ml Mil • • 

•IO* Mitas la* ilW t*«a atretslAj 
ft tal •70 » Mf 9**0 • • 

»M' urti law alla? tate h tri—lai. 
•Ual 970 M Ml 9J*t • • 

iM Cr-û«*a altrlilaf tt««2 
IP Ormiate altri*« *e«l 

970 Al 4U • • 

970 f» 41» m • 

^^|             i1n1 970 «1 « mu î.ow MUT 
(tU II iriaiíaf) Hil «Mi ti fxrt 

UOr i«at 
MTt  II 

9100 1»0*09 • 

SUiaaa-^aJafaatai a#rl*t fitti IfO » 41 aj4 
14 »irtli 
Or S «Mil 4 

1*0100 SI 91 • 

Il Oft* tjria< «Wal 
(oU fcaHillitf ) 

il Or lari*« tWd 

970 0* n •îao u*m •oerv 4 

970 r» w •147 l.TOM 41 ftr 4 

Cr-f fitti far vaia» ajrUg •70» 10 t.*Mt 4* f!w 9§ 
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'iHT-*^ Vf *•? fan-v«*-»' 

:T 

fTTi*! 
BT'f^Wf 

222 
j** t*l *n i§?& 

wrn 

flW fT1 PO lì 

t.i^t M «Or H • 19 mfim 

l.M» 
• 
• 

14 fior It 
• 
m 

0 410B WP ^S 
§411« **5T •§ 
• 

m 

m 

• 
• 
• 

m 

m 

m 

• 
• M «<îrl ftet« 

Il itferl PHH 

4*   • * .   '      T. 4 

* u 

I 10 

î.ew M9I f 

1*0^00 n ft • r *• ni «D 

u*im »Of?« 

t.TO» il (ir 4 

LW1 «•OP fi 

•neutra) 
0 «UM-flCN        W> f» 1 1t«-IS Ok 

40 
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Ri* 

AUay «Ml tW^i 

»Mit fee »li 
wrfcUfM 

* 

«BfftMi M   IMI 
•fcwlt for «fclMl« 
u 
tlMlf fw tal 

M»a4 fUtU 
lu* v 

0)0 ©• 

Ci) MIO» 

AI« 

«1 

»l 
V I 
«1 
V I 

VI 

VI 
»t 

T 1 

T 4 

r • 

M t 

BfW^TSB 

Ot^^IiXJ 

LIMO 

LIMO 
tane 
LIMO 

1.1*0 

LITIO 
1.1 

1, 

L 

1. 

LSS4S 

Vi, VI L»0» 
L«10 
L«0l 

u l.tOfT 
LfOtO 

019 ot • 

- l.*?40 

m i,mt 

SIMM (BU*3 

SH-i-f-4 
fri* CoS) 

*1*-Ì-?.10 
(IH Colf) 

(0 1% I) 

li» cu 
IH (ir fi 
140 Cr fi 

lOOCrf(VI) 
101 OH 

t* V| Or 
Wit te 
mer» m 



'.ripfHtf %* f4cm%lrm*é) 

Off ABB 

r*m 
18fr» 

•2ÜL 
*r** ir« i© 14 

1. 

ni unte 
t.l#40 
ni 

e \m 9\ * tss C is 

1.1T40 
1*1 

t. 

1. 

Ir 

1/ 
l.TflO 
1.1 

1.1 
l«t680 

i.«T4© 

1.1 

• 0 4401 It T in e t» ini 
• O 4401 vs * 101 C 10 ine 
• e 44m mi * 10 • 1*3 
• e 4401 m% * 10 C 1 IMO 

• C 4401 Vi r TO C 1 17*1 

• 0 44« «TT * «0 C 7 * 

i»n 0 Î404 «srits • IM r*s » m 

SIMM (Mir o 1408 inr * TO Uli 
Cri ri 

1ST** li •no 

SÌ4-UM 0 4*01 VfB * Tl V 11 Co« vwu* rr«4 
fatica) Cri fi w»T8 r» 

1H-l-»-40 0 4401 »WA * TS v n e« • rf«s 
(11% 0»lO) 10 Cr 4 ff 

- 

MaS^t 0 1408 Vfl + m * m • — 

(OH» •) Cr4 ff 

in Cri O 4404 «w T m Cr41 r*o- «B 

Ili Cr fi T 111 Cra ehW * 
1« er ?i 

lOOCHftM) 0 #tos fOl TU» Cri S4S04 
iOfCrf wt cii W 

• • tifllír S<*0* 
tuto C4iffQ(tOT) • 

ti m Cr 0 4410 jBtt * si «us • • 

Nif 10 SflBfl Cr«* Ut» 
ip er t* 0 4404 IH* t» Cr« • fl» 

fil m fio 
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CBPOT 

SfMlfUftUe« é^t^ÊÊMem 

(Um%*é) 

KXlof *•*!• 

•S 

n/7 3UUICM 
1§/| StaiaUsf 
It A SUânleta (hlfh 31) 
fro« «Klag lUIlOMt 

Ì9A© S*ainl«»s (wry low e*r%o») 
Cr-*l-*fc 

TI •taMll*4 

Cb iUbiliMd 

Beat retitUuf 

9*0 fti M & Q*l B 

9^0 R* 8Ä 
a» 

5* 

¿LT3Î 

Hit 

DS 
liti 

sm 
so» 
80? 0 
908 

304 
9041 
316 

ri 
54T 

909 

Vfcrttüoff * 

1.»«« 

l.t^Ol 

l.*W0 
t.*8"l 

1.4810 
1,1800 
1.4890 
1.4901 

1.4908 
1.4401 

1.4141 

1.4810 

t.4«* 

Ot'ì/'ifT 

TS? Cr We 
«1 
Xl§8 "r 
VI? 
•no cri? 
XW* «Cr 
? 46 

n* Cr "1 1*-? 
XII Cr *1  1*-* 

XI* Cr ffl S 

X» er ,ft H-* 
X5 CT *n ì'O 

1*-10 
X10 Cr M -i 

1%-Q 
TÍO Cr <n *^ 

X1S Cr *n li 
?0-l9 

fafflila in» 
18 Chrooltai 
1» 
t8 

M&rWfcfUiaJUBi 

18 QkroBiM - fr«c otftttqg 
18 

9T0 Bi IO 

TOI» 8« A 

ttOtn 88D 

•Ad 1 

408 
480 
446 

418 
«0 

1.400? 
1.4018 

1.4008 
1.411» 
1.4084 

XT Cr 111 IS 
X« Cr 1? 

XIO Crl5 
X18 Cr Mo IS 
X40CHS 
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Irpowit* S-* toonHiw** 

r.w&yrt 

'fertrrtoff 8r BTi^rflR, 

¿im. 
m 

J3LL 
n •*> uro 

JS2    _! 

003? -iS * 1* 

1.S0O8 XS? Cr Ito • t 88 Crt 8**V 
«1 *> % ?80 4tfc?G 

l.tfGI XI« ^r 
TI? 

(Î 4404 «TOH t i«o cri? *• 

1«?0^0 f ttO Cri* G 4404 3FD1 * ?1B Crlt Í^O T 1? 

t.»**l Î80 VCr 
T 38 

• T 88 V» OrS 
• S* 

1.4810 
1.4900 
1,4890 
1.4901 

1.4808 
1.4401 

1.4841 

1.4880 

1.43t3 

1.400? 
1.401Í 

1.4008 
1.4119 
1.4084 

•1? Cr n 1?-T 3*3 8* - 

XI? Cr Wl 1*-* 3W1 40 W Cri'» W 

XI? Cr If 1 S • - 

i%* 
m 3*3 rt (M Cri«» 11* 
X? Cr n 19*» 3*1 M • 

X8 cr il r© 3*1 8* 08 Crii 
l*-40 »m w>s 

X10 Cr vi n UTS •* 04 Cri«» *t<> 
l1-<* *t?o 

xio cr m «ii 3*3 48 C4 Cri« *l* 
13-* CMO 

X18 Cr n 31 r, 4SI* vu s» - 
»0-1? 

X? Cr Al 18 1*3 93 OT Crl3 
X* Cr 17 1*1 14 0?Crl? 
- 0 481» SOT6 • 

X10 cris 301 81 T8Crt8 
X18 Cr Mo 18 • • 
X40CrlS 3f1S 8» 

3*3 88 
S0CM9 
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Spooifio&Uoe Joaifnatlo« 

(Coat'd) 

Marian«! il« ima 

16 ChitttiiM t Kiokol 
1   Otros» high ojrten 

Vitf» Cart« ffflHriBttmat ffril 

JL üaiüSL 
BS AISI Wot* «toff % MIAMI 

970 Br» 87 151 
440 

1.4087 X« Cr-NU7 

ITO fil 8, SA «Ml SC 
970 En 8» SX 

in»o 
1030 

1.040? C*» 

970 TA SA 1085 1.060.1 CS5 

970 En 8 v Sit 1040 1.8068 10 Mn 4 

970 En 9, 9K 
1048 
1068 

1.0808 C45 

i DIU dooif nation« in paronthoals aro tho old ono« non «uporaodcd 
In ea«o of «tainlo»« and hoat rosiaiinf «tool«, AISI and 3AE aro «town «oparatoly 
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Appendix 5-^ f«ontImmd ) 

JBBL2L iiûl 

Work »toff % DTfAWSL JTS 

•ttll 
TI **> 15T0 

Jjuá. 

OOS? STS Fo  14 

1,4067 X« Cr-»11T 
m • . 

1,04« en 0 4081-«?*% c-so insole 1450 
0 4081-S?*! C-SO i^o-«n - 

<5-SO0 

1,0*0,1 CS5 0 lOSl-^SM C-S5 1160-55 1550 
SSSC 

1.80B8 40 »ta 4 0 4081-S4OC n-40 j^O-13 ** 

1.0808 C45 P- 4061-«?48C C-45 1080-îî 1850 
O 4081-35SC C-86 Ni7$ 1050-55 - 

¡own iopiratoly 

I   SéCTTìTT 
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Appendix 34 

UtUùi mo TOOL irr** t tpiciFic\r:r: 

VêÊLMuàmÛk 

Lain oafaon Ml 1 fiO to 
I 133 

rwlflMljoa^ltloa . i —In »Horn? 

ÄS* 

OañMKi - "aoadivui 

Uaroou-ohix.*»- 
ranadiui 

Ni 

»0/23 io 
1133/23 

T118Cri6 to 
TUSGriô 

0*25 

0.50   0.20 

Oarbon - tangttar Fi 

Oartooa - tuigatai Fi 

1.30      - 

fl40GffO 1.23      - 

Mangan*» 02 

rtan¿ar«*a-«hraa»- 01 
tungataii-v^nadiUB 

Ttmtimifl •^^aw^ppa»»a«^ar 

Orti 

0.10   i.«o 

0.99    1.00 0.30   0.15 
(opt) 

3. 
1*99     1.00     - 1.08   0.40 

(opt) 



APPMKUX M 

u nun* i mnimmim «no um 
Appendi« $-J 

0.19 o. so   • 

Shallow iMWr hardonini.    In 
•action* orar i£ a* di» giro 
hart aam Müh «iron* *«*3h 

fttlUMlt OOP». 

ama «a moom, but tovijhar 

Itoaar haftanlng tana abora 

Qold haadinj, «trilling, 
ooining ani aaboaaing 
«it«, wood working toóla, 
hand aatal autling tool« 
•nth M ehiaala, tapa, 
manara ani filaa, hol 
ani o o Id a* ta, ahaar blaáaa, 
ainlng drill ataal, aatth 
tools, hanaara, awagaa, 
riattanti», Mar ratifiant 
parta for aaahina tool anaa» 
and oatl«ry. 

&•«   - a «Manini, hija «or 
naUtanaa.   Hilar haréaniaf. 

high 

O.» 0.U 0.10 

«tar »a« la tanna, 

Oil hajéanlaj. 
lion and Inaa 

M 

«islet* 
of 

Buajodiaj tapa, hasfcsa* 

Papar anttlag ininaa, 
drawing Atoa, plug gaugaa, 
foaming tool» Mí arias 
woifciní loóla. 

3oort nto ooU-fomiag 
diaa, blanking 4iaa, 

and out ting tool* 
no Riga 

*l» janaratod. 

0.* 
rapi) vi» 

itjiaf itoafUaa •nag tm foaiing ani blank- 
ing dia«, gangas, 

for 11*1 

j iitm» i 

11 - 



mMliïan - k •ito ûlw'w jj¡amlttal aynooatti 

ABI  »? afûiiisi  iaii¿Tfr.i9ti    j[«tty âiy    I     St    ! 

4»-JaALjtfcvlA 

4. 

(O04t««t) 
di-o arto .»-¡li-ob rodivi«     01 

DE 

D4 

Shrant-twust«!:« 
aolybdttuio- 
vanaiiw 

0hioa*»ttin$4t«a 

Qhraa»*tM¡tt«fi 

tenga m**éi> 

a 

Hl£ 

mi 

un 

¡«4 

- 1.00 • 

71600*12 1.50 - 

»lA0rl£ 2.25 „ 

B53ffi*> 
rfl/W 

0.55 

- 0.40 

- 0.55 

ns#oi«vM 0.85 

• 0.45 

„ 0.50 

12.00 0.50 - 
(opt) 

12.00 0.50 - 
(opt) 

12.00 0.50 - 
(opt) 

5.00 0.40 1. 

5.00 -      5. 

T.O0 -     7. 

5.50 0.40 3. 
(opt) 

5.00 •   lö. 

4.00 1.00 IB 

5. 

•olyMam». 

Oh 
VI 

as 
ss 

ai 

0.50     -       1.00 

0.50   0.80    2.00 

TCDttOrlVU       0,45    - 1.50   0.20 2. 

f sicrïnn   | 



appandix 5-3 (oonttnsjat) 

9flj|inn - i iiin ft E    Si    1      à    m.   & Spaoial oaaraoUriatlo« mua 

12.00   0.50   - 
(opt) 

12.00   0.50   - 
(oi»t) 

12.00   0.30   - 
(opt) 

1.00   - 
(opt) 

1.00   - 

L00 
(opt) 

Um diaanaional ohanga in 
harianlng.    Highly waar 
naif tant, m&r raaiatano* 
inoraaalng vitto oarbon 
oontent. 

long run toming and blanking 
«Slot, gao^aa, abra»ion raaia- 
tant linar», trlailng «tear« 
for light ganga ««Urial. 

5.00 0.4O I.» 1.W   - 

5.00 -     5.00 - 

T.00 -     T.00 -      - 

3.50 0.40 9.00 - 
(opt) 

3.00 -   14.00 -      - 

4.00 1.OO10X» -      - 

Daap hardening.   Qan b« air 
baidaoad in larja «action*. 
lev distortion in hard«nine* 

Ino re M inj «iaiatajMt to 
higa tsaparatoras softaning 
and waaaing with lnoraaaing 
alloy oonUnt 

Hot woik di«s of ali typas 
anon a« «xtiusion, dia- 
oaating and forcing diss, 
aandral«, not abaan, bot 
haadlng toóla ad upaat 
dlaa. 

Mandrals and «xtnialon diaa 
far high taaparatu*» appli- 
cation«, and forgine diaa 
of mggad oonatfuotion. (Diaa 
r»«d to b» piahaatad to 
operating taaparatui» bafor» 

). 

.       -       -    0.50   - 

-    0.40   - 

1.50  0.2O 2.00   -      - 

Matar or oil hardaning. 
Hank»«« oombinad with 
atrangtb and touganass. 

ftiamatio eutting aed batter- 
ing tool« lik§ abU«l«, rifat 
buaWra, rivat sate» baading 
and aaulking tool«, oonoraU 
bratterà, stampa, pananas 
eoU'4j§# knockout pin», 

», rotary ah«ar 
,, eold sba^r biada«. 

rTÉnTTìTO 
- u - 



4. 

(•ont**) 

mña   r n 

t1 Mil iUfrrïn ' 
A       fit      I 

nxwnn    o.fo 4.«     1.00 

»*4JriSV 

Jf*40rii7tr<» 

•••0 4.09     2.00 

4.00     J>.00 

IfU^Dnir**? 

12*40ri4Viwo ta 

rrtriUJottCH o.» 
Wfeffi 

T123*14Ûo5 1.14 
Or« 

0.40 

4.»     8.00 

4.00     4.00 

4.00     1.00 

5.0*>i6.tS*.| tariff I« BtM»*0r4ft     0.M 4.03     2.00 

T. 

•i«4Mto 0.10 

0. 
1. 

1.00     0.20 
(opt) 

UM      O.W 
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AspanUx S-3  (oonttnuad) 

a«^4.i ^K.^^^^^t^ 

4,90     1.00   ».00 • 

4.09     2.00   10.00 - 

4.00     ¿«00   10.00 • 

4.00     £.00   10.00 - 

Hi:* »»d aaidnsst (miitain 
to piAMtt softantagat 
tiayirttuwa tap to 6DO°0) aad 
nlfto «oar niWUw. 

Onator vtar rsoiatasso tfeaa 
Ti. 

S¿00     Qroator rad aa*daaao than 
n 

0.00     Groator war iviliUaM «ad 
rod haidnata than H or 14 

PraotUaU? all astal a*ttt- 
lag tool« sua* aa ainflo 
point tools, tool tolto, 
tolat drills, nastra, top), 
broach», allllng Mttsffs 
and boba. 

Bioaohaa,   ssaaaro, alili** 
stati*» and boba. 

!4»aryiv*r outtin« 
partioularly for 

Haary duty outUng tools. 

4.00     4.03  12*00 -      f.QO     anoptlonal MOST rtaistanao.        Tool bits and fois ettttsn. 

4.00   LOO   uao 0.10 - 

4.03     «.00    6.25 4.30   - 

SubaUVtU hlch apood ataals 
•xtanal/aly ussd U OSA. 

lhaao otaala aro tot* aanal- 
tlvo to haatiac and hsrdts- 
lag oondltions than d baft 
atot lo. 

tonf iloadsr toóla lis* 
tolat drills, masara, 
broaatea.    All satal 
svttlnf tools. 

1.00     0.20    - 
(opt) 

1.50      0.T4 0.M 
(opt) 

tfetar or oil hojdaidaf. 

OU hardaoia«. 

Ooasiaa naodanabUltf and 
usar naistanoa with 
tosjtoaa. tJaaful for saohlna 
tool applications suoh as 
boarlajo,   rollara, olutoh 
piatti, sift* *•* tprinas, 
food fluoro and ebuak parta. 
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M.IBÜÜÜ   yaiiinwiati       1     1      ai 
flflUf«»! «Traillo« . I fliain allowing «lfc 

Itfw-o arten IMO US 0 » 0.20 o.so 

»Mia»-oaitQM I0SO mi OSO o.so o.oo 

iUdtua-oaitou IMO fai 040 3.40 o.ao 

ltL£H«aJbon IO« fa 9 i SS Mn TO 0.5¿ 0.TO 

¿il|)HOaiiaa • • 0 70 o.to 0.45 

iL 

2. 
fWn|**M ISSO   li 14B 27*2 O.SO     i.TO 

»Unjan«. J*-«O1*>òKW» fa A4 SSUràriotB D.SS     1.40 

s. 

OhroMlv« 5132 - • 0.32 0.4O • • 1.00 

Ohroalui »1ST fta It 403rl 0.S7 0.80 - - 1.00 

fUok^lV rasi« 5140 • SJHUCrtO 0.40 0.8O - 1.90 0.40 

4140 fa 19 400riMD2l 0.40 0.45 - - 1.10 

tenui 
4S40 fa 24 40NitCrl*>8t 0.40 0.55 • 1.80 1.10 

• • fa 24 SUtiSCr«ÓHo6S o.si 0.53 - u SO 0.46 

• • fa 24 40lttSOf45Mo45 0.40 0.SS - 2.J0 0.44 

r * fa SOI m 0.50 0.50 4.10 1*84 
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Aojtndtx 3-5 (o >ntliitt»i) 

»mil* atrmjth • 40 kl/«' 

• 50 

-60 

to   • 

140/2» • 

fer gaiwral pupo*» tattt M 
ban Mí forjad part«. 

Shaft«, axlas, railroad 
«emportants. 

Oaal», naavy duty «achinaiy 
parta, laaf »pria«». 

PmtanUd o old drawn win» 
for hlîh duty wir« ropa» 
a»i aOSÄ 001» wir». 

Matar or oll haidanad arri 

O.» «mau« at»njthi6ft«êS U/W 
lionc. I'M-Ute ISi. 

Autoioti*» axlaa, »tearing 
parta, high itwngth boita, 
machinery axltf, «hafta. 

" 1.00 • • 

1.00 - • 

1.80 0.60 - • 

• i.iO - 0.» 

LftO 1.J0 - 0.» 

2.90 0.« - 0.1* 

2.J0 3.66 - O.ftft 

4.10 un • 0.IS 

Oil bardanad and ta«p»rad. 

fonaiI« ft 
90-110 kg/ 

Hon«. I • M - iD to i£l. 

Oil or air hafdanlnf. 2 
lavila atwnftht 110 kt/a* 
along. I « M - »* 

Aircraft, twok ana othar 
baary di*y aaabln»ry part«, 
ordnaioa «atería!«. 

|    SECÏIIH   2_| 

Ainraft * baary duty «aobi- 
nary portan partleelarl? 
thoat of lan» nia* raqui*» 
in] bign atranfth, lntrioataljr 
daai¿n»d parla raquiring 
air hard« ninf. 

-le- 



4. 

6. 

¿aftmltai •oivbàtm» 4ilt m 

MUtol—ui» juin 461« te 34 

• 4020 te 84 

Ohromi« tu* - 

• 61» - 

Ooralu*«hu*dli» •ut «• 

• eito - 

Mlak*J-,ii>r3M- •680 te 3ft 
aolytxtonui 

iflotol-o^rniuB 8345 

itUtaA*a64}bfef«a 401ft) 
4020) 

Niokftlt-ohi*"». 
•ci/beton* 

901* 

Si*      - 

SM 

te 400       4OCl0*olV2O 

31   5I     2 

tati 0.80 1.30 

0.t3 0.8O 

O.lt 0.39 

0.15 0.00 

0.20 3.00 

t. li O.0O 

• 0.20 o.ao 

- 0.* 0.6O 

- 0.20 O.0O 

- 0.20 O.SO 

ItittûrgMott 0.l6 0.60 

- 0.15 O.iO 

- 0.10 0.3O 

m 0.13 O.iO 

0.33    0.6O 

te 413      4OOtCAtlftu0 0.40    O.0O 

O.iO 

1.00 - 

1.00 - 

0.*) 

0.90 

o.eo 

0.00 

0.60 0.60 

2.00 1.60 

3.3 1.60 

S.3 - 

3.0 1.33 

0.40    O.tO 

1.00 

1.00 

3.X 
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Ap¡»adlx f-8 (oontioaad) 

O.tf 

• O.JO •      0.Ì5 

1.60 • •      0.» 

1.60 -. •      O.t* 

- 0.» -      - 

• 0.90 -      - 

- o.eo 0.43- 

- o.ao 0.1O- 

0.60 0,60 •      0.« 

Oattoariaod, beat trtatad part« 

Ooi» tonsil* «twnfth - 50-63 
kg/» • 

Carburiaadthaat tmWd parts. 

Con «ti»ngtai f¡M5 k*/aaS 

Cas áitft, wrist pin, 
olatoh finger of «Aitoa©- 
ti*t«, Ytar misting 
aaonin«!? part«. 

Qian, pinion*, tmivaraal 
Joint«, piston pin«, w»*r 
raoisting AMhlntiy part« 
rsojuiriag *r»aUr eoi» 
atrangth. 

2.00      1.60 

3.3        1.60 

s.s 

3.6        1.30 

0.80 

0.1 

0.1* 

Carboriaod, baat tnaWd parta, 
Con atranftai T0-Î5 **/••* 

Coi» «trangthi ISO kg/a»2 

Otan, pinion«, vaar raa la- 
ting MOhinoiT porta having 
good oof» strength. 

Uronft aquipacnt and tnok 
tr«nsftia»lon, diffarantial 
and ototr v»ty hiarr duty 
part«. 

1.60 

1.60 

M l.o   TO «V»2 

O.tO 411.0    go     « 

5.»        0*60 UÖO 

Spiali««, Majurlag tool«. 

Uaar iaal«t«nt parte for 
«a« «t 430°C or ov»r, atioh 
a« for «toa« turbin». 

Valu «pinti«*,erank abaft«. 

I    SECTIIN 2      | - 19 - 



£yg£j¡£jÚEl<k aal TU ffiHJff* |gTT>/»BK^ •i Jh. ¿i 2k 2£ 

aonttd) 

6O00 te 31 J05Crl i.,05 0.30 - - 1.05 

Carafe» UDO fei 91 IOWrl 1.05 O.SO - - 1.45 

«fedi« «artwn - te 4» - 0.43/ 
0.60 

O.TO - - - 

Hl{h ü*»rxti - «i 48 •oteéft 0.80 0.65 - - - 

HI#Mtftoon - » 44 - 1.05 0.60 - - - 

SUloo-a«og •!»••• 98*5 te 46 ft&SlgteW 0.5¿ 0.90 i.ê) - — 

Ohwtian 6150 te 4t 600 ri 0.50 0.60 - - 1.10 

OhroaftracjAltB 6150 te 4t 500rlV8S 0.50 0.70 - - 1.00 

SLlioo-ebrcu« 

9,   Mahlet 

mokti 

Rirtcl-ohrar«. 

te 4BA    - 

BS884/1   - 

39284/2   - 

B3884/4 

888*4/* 

0.55     0.70      1.50 0.70 

O.J.» 0.T5 - - • 

0.55 0.63 - 1.26 - 

0.55 0.65 • 1.50 0.65 

0.¿5 0.60 - 0.90 0.95 

0.50 0.56 • O.M 0.95 
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Appendix 3-3  (oontinued) 

¿i      A       fi£ 

1.08 

1.45 

Vary high degree of oleanli« 
neas i.e. freedos fr« 
non-mUllle ino lu« ion». 

-do- 

An tif riot ion bearing balls» 
rollara, neat, 

HIO- of larga) siae, 

amter hardening. leaf and volata spring«. 

1.0) - 

J   1.50  - 

1.10 

1.00 

0.70 

0.10 

Uater/oll hardening 

^o- 

011 hardening 

a 

a 

Isaf and ooll «pringa 

Isaf, heUoal, rolaU and 
plat« apring«. 

I*ai springs for heavy duty 
veniale«, hslisal, flat and 
oonioal eoli springs. 

Heavy duty belioal springs, 
valve spring. 

\0 

1.25 

1.80 

0.90 

0.9i 

0.68 

0.96 

0.96 0.06 

0.1 

0.M] 

Used In nomallsed oondltion. 

Used in nomallssd or heat 
treated oondltion 

Used in host treated i.e. 
hardened ana tsapssid 
oonditlon.   Dto sinking 
ses* be bsfois or after 

Oonpoaition, tieatasnt, 
barones« mng» vili depend 
on die block sit«» produotior 
ran, aashinlng «eqssaee and 
ooat. 

psícTíñTT 
• SO - 



~ 18 ohrome - 9 niokal 

ail  inlfteittani ÈaflT3.19Si   milS7rwi961 

308 fri 58B     17:ri9Ni9 

Simigli gawiUtoa - 
1      i      SI      I 

3.19      2.30       1.00     9.30 
aax       max        sax 

18.0 

Fxve-entting BÌainlw       335 0.x5      2.33       1.00     9.00        18.0 
max       max MX 

(with D.Í.5/0.25& sulphur) 

19 o..ro-w»-9 nloksl 304 &i 38£    040r19*19 0.09      2.00       1.00      3.00        19.0 
aax       max        max 

/•zy low Oa.oon VAU 0.05      2.03       1.00     9.00       i9.0 
aax       max        MX 

Caran-nic'jil- SI« OftOràfJllUiW      0.à9     2.00      1.90   12.00      H> 
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Appendix 3-3 (continued) 

fMPk1 ah"*otarlmtlQJ 

J     9.X)        al.00 Hat to be quenched fro» 
1)5)°C - 1100°J to obtain 
the toft corrosion reel»tant 
aus ten!tie condition. 

j     9.30       1A.00 

>/0.2âC sulphur) 

j     9.00       19.00 

Has to be quenched from 1050 C 
-1100 0 to obtain the toft 
corrosion reflétant auetenitio 
condition. 

,J     9.00       19.00 

JO   12.09       IT .00     - 2.30 

Food processing, dairy and 
kitchen equipment, sanitary 
ware, architectural uses 
and light-weight structures. 

free machining type for 
bolts, nuts, soraws, studs 
and cold heading. 

Squipaent for ohsaioal and 
paper industry.   More 
•«enable to welding then 
type 302, but still 
susoeptible to inter- 
granular corrosion. 

The very low earoon eon temi 
renlere Um steel virtually 
lmnune to inter-granular 
corrosion after welding or 
•tues relieving.    Heed for 
«•leed parte subjeot to 
oorrosirc ataotpnere and 
alio for high temperata»* 
ssrrioe under oorroeive 
eondltlone. 

HAS the aaxUue oorrosion 
•esistane« of all atainlese 
•«tela in highly ionieed 
vtduoln* aolds.   Oan bo «ajé 
at elevated tesjfpetieree mi 
for handling liquide la paper, 

oilier proe.ssin« lneMstrtos 

(TiiñTií í 



a i Min lìlfìTtQg- 
m      Oc     a 

i. 

IÜ (ootit'i) 

(aant'd) 
Univj»Mt^biii»«ì Iti Mari9!ttifi«       0.08     2.33       1.00     IO. 00   ÍA.00   Ti- 

Oelbabitm-efct ¿¿U*4        HT 

Ni«-*l-í^í 

34Orl9*ONM0 0.0t     2.30 
•ax       nu 

0.i2   14.30       1.00     - 

1.00      10.00    Ü.30 

21.00 

2. 
^i 0.10     2.00       1*03      11.09    25.00 

s. 
«foni 0.9S     1.30       i. IM 

|    llCtlll  t| 



Aft»nâlx 5-4 («onUatitd) 

O.JO   Ift.OO   fi-tea 

10.90   ».Of 

4*99*3 te> «Win te» »oft 
corrosion Mal«Un* •«ateitiUt 

OM: 

9*99« 

tlrtteUr fra« twm Inter* 
jfMul»r atte* in eerrotlf* 
••41* After *»&Ainf or 
•tra»« raltefini ftt 
temperate*» «p to 820 w. 
%r MMM «••• M  tfí* SOif 
•Hé ate« for hifii AMMM* 
WM atrviM prinolpÄÜjr in 
•«1 atete« alMf»ft «nftnaa 
•ni for atea* ¿»onar »arrio«. 

0M ••-#• M » »«tetlWte 
fot AS! Am* IQt Mi SM 
for •**» «••• MI ê»t»»Ate 
•ppàtantet, ho>j-«hold 
«tenalla, raU*»r Mi a*o 
f UUn<a, tMiterr te», 
feei pio—MlM »ni telff 
•qitlpMRl «te. 

13*99   99.90 lit te M ^iMhH twm 
Itl9%*l*ra teofrAml» tei 

•lai fteUtent ateal Mite 
•tote for UN« ateh « 
teHter bftffte«, fin bo« 
••ria, i teatrtal funate 
«•mipMflt, teftt •»•*•«#•*• 
kite «li o*M UnlAf. 

IM     9.» 
•f Ai tete W      JAW    VteF«^ 

•H  YV9^9TOVM 

fot «* 
•A te*»**«* m *• **>*•• 
•or Itelfll oli »f tetff 
•••••te ani sAitiM i 
fa* «teiMteiifMtet 

I iicìTii; i 



livAlAnfc 

filili fif timi 

£B ohraalu* 4B0 

'iAafclfkl 

W» AT**»*Tf*Vf«T5t'T » 

te IO      070rl7 

Shtmim BMMaittan - fiala aii?n 2L zar 3L ¿ JfcU -£i- 

0.12 1.00 1.00 
max max max 

16.00 

4.   |ttflUamf¿ttatt 
ohro»i.ji 0.20     l.JC     1.00 

max        max     max 
2i.00 

5. Mît étmUà 
immêMmCwVi» SSi-iJr «i 52      4f0r3314 0.45       0.40    3.50 8.3 

Siilo djMhroBA» 
n lokal 

Oaroma nlotoa» 
tongstn 

23i2O0r-       imi 59       90Jr20iil2ìlll        0.80       0.40   2.00       1**0     20.00 
Ni 

140rl4Ni-     Ai M      400rl4Nil4 
&«* «sia 

0.40       0.70    1.Ô0     14.00     14.00 

6. 
oarauia 

IS «teoai» 
•«t ti tif 

410 an 58B ISOrlS 0.11 1.00   1.00 
max max     max 

- - 0.15 1.2«   1.00 
•ax    mmx 

12.5 

15.0 

|    SCCTIIN   1     | 



Appendix 3-5 (continuad) 

•; i^ln lllffTinf tt fractal aharafltarlatlfla 

16.00 lakaa on and rataina a bright 
polish.   Can b« daap dnwi to 
•OB« «XtMlt. 

fxtanaivaly usad for auto- 
motive and arohitaotural 
tri» and otiar dooorativa 
uaaa.   Haat-raaiatant parta 
for uaa at teapsratura up 
to 800°C, haat aaohangara 
for handling nitric aoid 
and alao for aoaa kitohan 
tttanaila. 

2Ì.00     Ml. tt High aoalinj raalstanoa. Tumaoe and raeuparator 
parta, tharaoooupla ahaath 
ato for uaa at taaparatura 
up to 1050°C, haat axahaagara, 
pyrolyaia plant tubaa. 

8.5 

1.J0     20.00 

1.03     14.00     14.00    « 2.» 

'•rritio alloy 

Parrltlo alloy 

Auatanitio alloy 

For haavy duty inlat and 
light duty axhauat vaivaa. 

Por haavy duty axhauat valva a 
and for parta raquirad to 
bava high stranjth at high 
temperatura. 

1£.S 

15.0     3 0.15/ 
0.25 

Uaed in both annaalad aa wall 
aa hardanad and taaperad 
oondltion. 

Uaed In haat-traatad oondl- 
tion. 

Valva ataaaa, pua» lininfa, 

bubble oapa andlfnars. 

Corrosion rasiatant high 
•trangth fittinga, bolta, 
nuta and »achinad paita. 

I   sTcTTi« • ts • 



Olnir fì* mttal 

6.    tòftffrTfitifl ^yoa ¿oort'd) 
IS ohroaiua jedlua **> 
carbon 

13 ohraaiu» hi/h 
oarbon 

imintont •íigningaUgia 

16 H*roB*«8 niolcal 4SI 

fe 560 SOCrlS O.S)/ 
0.40 

1.00 
max 

1.00 
max 

- - 0.70 J..00 
max 

1.00 
max 

lin 57 - 0.20 
max 

i.OO 
max 

1.00 
mux 

1.      A   ài      la & 

13.0 

13.0 

2.00        16.00 

17 ohrome 
eai'aon 

440A 

440B 

4400 

0.70 A. 30 1.00 — 17.00 
max lU'lX max 

0.83 1.00 
max 

1.00 
max 

- 17.00 

1.10 1.00 
max 

1.00 
max 

- 17.X 

•/   ifcroentagri inawated are the medi» of the ranje 

axtra (Qr^de k). Standard (Orada 5) and Ooaaeroial d'ade 4). 

f/   Avalla>le wiib variou» oarbon oontenta In the 0.10* range. 
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Appendix 3-3 (ooatinusd) 

t Mir nl1"«4"**1 
1 aharaoterlatlos  

13.0 

13.0 

2.00       16.00     - 

•or parts requiring hi|bsr 
hardness and strength than 
AXSI typ» 110 

Has higher corrosion resís- 
tanos and about the sas» 
strength as the nickel free 
•srUnsite steels. 

Jutlery, ral*» parts, 
oorroslon resistant ball 
bearings. 

Stainless steel safety 
rasor blades 

High strength oorroslon 
resistant shafting» 
machine IT parts. 

0       — 

)0 

17.00     - 

17.00     - 

17.09     - 

0.75 ) 
) 
) 

0.71 

0.71 

Steels of increasing carbon 
content asi hartona» llity. 

Sharp edged out le «y ant 
surgisal instrvsmts, tentai 
tools, oorroslon resistant 
ball bearings, bushing» and 
tralv» parts. 

.¿3* raaj». abore 4 »arto..   Carbon tool .Wei. are suppU« * "** grade.. Sp»»ial (Orad. i)# 

.»sel« «tsd ars *>+*- high speed sts»U.    fa otter alfitete», «»ir nearly tèi of all hlfh 
vftion fluctuate ffsetl* 

i MyiïO 
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NATOMI MftMTN« MVUOftMtNT ORGANIZATION 

LIST OF 1IDUB«B 

1   •   Iatreduction 

8   -   tasar/ and oonoluaione 

3    m     GUllifiMtioB of  atool 

4 .   fist eonei»ptiotì and prêtant dattnd fer atool« 

5 .   NatftMtefeor of demand forata«« ani fiala 

•Wei demand anatrala 

t eeealbiliUee «ai «OBatltatlen 

trarail fft«jalr«ent of Iron an« Heel 

Anal/ala of ahettfall 

of ateel lniiutiy 
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Pant tronos m stool oonsunption 
Apparont oonsunption 
Stool laporto 
Iadlroot iaportf        ,, 
Oonauaption bjr produot oatogorios 
Stool iaport trad«       .. 
Alley stool oonsunption 
Iadlroot iaportf of allor stools 
Total oonsunption of stool in Iran 

Consumption aooording te aajor oonsumint; 
•• 

Major stool oonsuminc aootora ,, 
Transport oauipnont 
Uaotriool oaulpaont 
ÌSt^ÌEl •»• •friaultural aaoàiasrr 
Motal produota 
Tanks 
Qas ajrlindora 
Wir« nails 
Stotos 
Stool drvas and eoBtaiaora 
Ti» oana 
Woldinf olaatrodos 
Qalfuniaiaf ,, 
Stool door* and windows 
ftoavr Pip« and tubos 
Constructional and alliod aotivitios 

Rofional doaand for stool 
Population and industrial distribution 
Rsfional davolopaoat and industrlbutlon 

dooontralioation „ 

• • 

• • 

•t 

• • 4-1 
• • 4.1 
• • 4-2 
• • 4-4 
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• » 4-40 
• • 4-40 

•• 
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•tap in tao 
IdontifUation of 
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Output and development levels      .. 
Noras of consumption •• 
Detendnmtlon of affregate demand 
Cross-checks bjr statistical forecasting 

netted« •• 
Assumptions •• 
Held survey •• 
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Questionnaire 
Plant visits 
Response to questionnaire 
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feras from field survey results 

5-8 
S-9 
S-t 
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ft-14 
ft-M 
§•16 
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1-81 
5-12 
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Table 4-10- 
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TeJble4-lt- 
Toble4»ll- 

Gategoiyvlse steel imports - 1448 
to 1940 •• 

Oross consumption of aller stasis and 
total steal •• •• 

Production and imports of automobiles, 1941 
Steel consumption for eleetrieal appliances 
Tin plat« consumption for tin ean 

production, 194t •• •• 
Qsnsumption of stool for metal products 
Produetlon of orude oil in Iran 
Istlaated steel oonsumption for 

irritation, roads «to     .. 
Istimated staci consumption for buildlnf 

construction •• •• 
•tosi consumption for power supply, »41 
•tosi consumption for constructional 

and allied activities     .. •. 
total ftecl consumption by scoters, itti 
Distribution of population and ii*eftriee 

4-S 

Vii 
4-14 

• • 

• • 

4-tt 
4*14 

4»M 
4»tf 
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ani aliar itooii 
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érti (...) lailoot« t:^t feto ir« mt «vallati« or ara art 

«. 

A imi (•) laélaatoa taat t,ha «aoaat U nil or a«§láfát>l«. 

A aUafc «fata ( ) In • Ubi« a«aaa th*t tao tua it art ajallaafcli. 

A ala« tifi (•) li*l«atai a aatalai or aa 

A aáaaa •&§• (-) MtMt« » aaflaát or 

A faU «toa (.) te aaai to latfloot« aotiaal«. 

A atfafca 0 lAftiftfttfts « or«» yo«? or fintai faava, «,i. Ittt/lMI 

Vi* li a«a af ft afpaaa (•) aataaaa éatai roarotoa^áag y tati » 
aoraaHy ftifaAfiaj aa aaaaal avttafo for tao aai«ai«r 
AaaalaaA, iatlaüaf tao aagiaalaf aü «al »«ai*,   'a'brtw «a« 
faata UaU«t«« ta« fall porlo«, «.f. INO la Iftét aoaat IMO ta 
ÌMA» aatlartve. 

aaforaaa« W *taM' latitata« a«trl« toas, au to *éaUaft* *ftt«a 
•aataa aollara, ualoaa ota*r*i«* «total. 

la tabi«« ao ait aatfta ta 



ft « 

I» 

It 

•• «*%«r«i % mm «*a of »IMI*4IM4 

IM Up*** ©f th. é^M^nUl pltfM.   fii« 

•**«« %t» feVvlflpM* of IMU «É »«él». 

ft« iMHIi UM I« %IM fiftt at^c of 

le U*»trl«Ui« UM êomUf, let 

of t*4«ft It lo •*• ft 

tetilla ma 

of 1—illy 

la UM Hit« «f »w«| 

ta*» 

Bw •f MMI In • 

Of *M,  M fit 

tt<»l 



a * 

•rt pfHMrt 4wMMri for §%<*•!• (toftVé) 

*•%• üfoct teytrta m fttiflmi «A4 â*«4-flnl«h^ ftwl 

•ai li*lr<*t ttfUif le %h* fo** •* a*«»*««*» 

* itrofcli*.   «*•* **«*« *•• ^*y 

»%* m •*•»* **•** <«••«•* for »OB, MgUfftfelü «uftta** 

tf pif f  up iri i «o httfi« m* ito«** **»*• *•» th# P*** 

tan f*—)* i*»- »J* **à mm\m^inu «oft •« talro» m tJw 

•costato of •%•#! liftrtu*.    if «o *!• «r« «M«d «w 

i,, th.  foJA O* M**««* •«* •*** 

tfcc total wmtià r«pro»««t ** i**« 

fho «toUttlt» t— Um ma *»e| ptàmm, 

tj» fwmm it* «s IMt 

w ME ft »Mi? «f f»w fiUm 

it ^«y te ffttt« *a. 

pif Ito* for *R0»e UM 

« »t te« iotttaM te ***• «•*. 

r mllry I« élff«*««t ffo* Ut* ft* 

Mi it gì»—idlf •••« I» • ••?•*•*• f«m 

• fJoVptto O» pfoj*t%MÍ 

Urljr, «tool totil»** 

digiti it •***• *•! *** to «w ft#% 

fot ft*** I»»*»» *»••*» H *• 



t*t» vm 

•• 

•• 

o.«       e*tt 

*•« *M     »*m      mm 
w#^» B•-^WJ 

••M        if*Ä 

144       IMI 

S 3MM M*fO      fN«|? 

y     " 

«««lltf 

1    titilli I     » 
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MI Mí %m o.» 

«§•11 40.» Mt«Si ».ti 

•MI it«« M*w ftiO 

tr.fi s«« 4t.4f S,fl 

•••8 Mi 

tl«4f 

•«M      ••* t.« 

is,«     *•»   mat    ••* 
m*n     «MI    «Mi    *•* 

un    it.»*      *•**     «••• 

1M.I 

m     nun      MI 

«Mi       MJi    »Mi       «.•      «**• 

iiMnir 

I iitiiM t 



"**•    W*    â^â^Parw^rw    v rBMpwl  Lf9 

4 • hit oonouftpUon «ad prwount demand for at«ela  (oont'd) 

!»« official laport atatlitaea of Iron, though 

•oqpr«ÍMMlvu,  ar« f«*israUjr trad«. oriented and do not 

flv« ad««»«« toohnioal data for detallad oatugorywaae 

aaaitaitttt of gfiwol oonouoption.   For instano«, In the 

•ot« of fut produoto o^.aratu figure« &r« «et t val Ubi« 

far piaWa, •trirt '^ «old roll«! produota.    In thu aaaa 

af ipooaol »fettla, the t^vjo «f itcoi« tt»ii*M und«* 

%*• |«*<*al MwMUdire arc- act «lo«r^ iadlMtúd. 

««alaf aftatl 

44»«* taparla af HMI 

I« laparWd in %j» for« of 

iatataatad it«*« Uk   •*«** o«r*tt«r<*. *1  « 

It«» 

«ilt,   ffc*. ot*«l osal«aÉ af 

§ part of ta» osavlay »• raa 

tl «mil aat a» rvfl«tW la *V 

af a» 

fpa^p^ajajaaafii a        ^pai  W 



«, ft 

4 • tot ioaatmpiio» MJ pta»«* l^and for »i^l» («wit**) 

tfc«r«fois. U¡«rt«at to touw *l«c tiki toMtf* of *t«««i 

tadâr«t%Ur tepori«! in Hi« fot» of <a«lA**iftg *««•, to 

•rtHtfy*t total ft«ol ro^uir^MAt« «ojld fct 

i«wä «wl »loqaatti provlilar, mu* ìm th# pi«« for 

ti—Ir ***!*<* of ttwwl « mi MHW 

of tit««« Iter* %r Uà «A ^, 

à Ha* «tteaU   t thi ^ÉMtátgr of M^l Uvnlv« 

tell««t«d fr tlw p«tt r«w 

IW 

W""-*^PBB^^»^^^ä*    9  *^F    WB^» 

tut * mmnm tti^Npttyi 
tfc% t*}«* •%•»! 

4 

«j>||t«t t 

** ft«»* 

I* tfc* MB 

# Ü» 

•ft*» 



•»i {^r«t««i d*Êêmi tow itw«ii (•*•%*<}) 

M) lMjwtRê 

mt ê\**1 ttoi faM to«»«« r*»«i ort*J,  Uw 

¿ir—% ». 4*11*** U^orU !•** *»f^»«*r a*y fe. 

«• pngnnlUif • **w*jmÊm\9 mtmemtm .Utur^   f ih o «**• 

«fe*l • **fcr*t* lA  law • «itiy. 

•nKir«r, tl «fe «XJ u But«! tfat th% f rlfi tr*J« 

éu §£ t»»l*:« i iwrt •*! úntete**? i»;   Hwd 

lumi*1   fr • *t{W%« W4;t Kr    f ¿Intatti 

tt* h**9 MwtOAi taáiJU* runt •* àr*, 

ito talli« **4 Ha«! il f*»rtt *t, «i, «t»4 n j* «t 

II») «ti«!««: %n* fcgvft» fur  í ÍMM, .«IO*««. 

r, *. rv*l t«**,!! a rtpr • v«l   ** tUU 

If Uhi ft*.4 • •%««   •#   nfcii fj  *m •5pO* -«I 

{A^ . tu (ft t iMttte.. : ift t** tapi* 

t   *v tato* UÀ, 

AnumÊLâéÊÊÊÊm 

*   •**!  •**••   «•• 

P^tUlf   ft!****« tft 

f f 

% 

«•V %«• in 

Ut» ff 

* € 

«Ut« 



m » 

• - hê% «MUNI té«« m¿ f r*«at w^ml for •%*«!• Um*«*) 

Mat tfc*a* •*• taa¿*i«í Ut«««   W.or «nUt>f)r,   MM 

k>r» finlaMif aUl t^i ••ilr **i*t ••*•%*; la fc», M« 

M*«ft if *«U v .a   • niti»*. \   rl«v Uli »util %4«K « 

toltfa»*» •l*.laa>Mi •4¡««IV f «• Ut   , r i«§H|r>* «MA 

«*r»i^ *vu«r w* itti,   apuAUft i uw nu« 

fc*f tftj UM« » ui •<   reírle« **e 18,000 l«t  *f 

MU«M «*MT r««r v *•*)  f *%• feu»« Mil« M*« 

r-*• i*t   regular , r . UMM ** 

ta* te IMI %   aiMM fca» fe tM* 

«* ifeti Ha» 1» i ~» t«at JMtftf «a« fi«« 

M«â» «aja« li la« 1tal *•**+« hai «al 

*r* • ¡«r »o* % . **•«• al j«r •**,  a» % 

*» lu ta* ««all tai^ü -r 

•Mal«    • !••» MilWf» tef**M  € 

MI«MI Vai **• mHÊ$ %   lalV—ai  r Mitèni »f 

M tr»«i * it—Mult m i íMííMü ,I**» m 

•»» 

M M* k^MNit 

MM» f «   f 

M *«*<#** 



M «M 

4 • ffeit toMifHiTii *tì ¡rtt«tt  imand for tttwk («ont'd) 

M kg p** •* • am -m ¿varagv.   Of th« total taport of 

»»1,000 tai of «trufferait Iß IN», •»«•• »l1^ tttoMit 

fo# Mt»0OO toM, MhlU «tannai« «*l ai*l*# afejvjt to 

lt,000 toas ma éf,000 t*».    Motu tn*ft 100,000 I« of 

«••M mir« Uj orUi ftoe H«tt Q«ü»t«jr vhl«h «M th« 

Hjuti «¿agi* *î artur to but» «ttowtlai for I* ¡ «r •«•* 

af fr*'« «tt«l te   rte.   ¡ft* J«4«*t *•!»# PriM^ «i 

ihUA a«*»«t«t f r »tout 10 l-** •** *«•» *•* *• **•• 

«fcsr*i * M**a   UMT «owtf««« iMludèif •*, M 

«ft* UM • +L.«**èirt >t t*\%c+*»m proemila« of 

*a tu«« lu •!•«* »•*%•»•*• **»** 

Im*« I** ¿lat-i   r t»w I^art«   f th««« «4** rf ; 

fbftt tf«a* iê iifc*ly t   • Min»   mi at*««** tf 

*f Mit +m+ •*••» «mU •*#*»•• V UN *%** IMr «•* 

Me« l«*U#.   M*** «***«««* p***** *• **» 

«*4é4* IîIWIJI-I •» è>» «• «•>**• ii * •***•** •**•* 

4 «ml mmm%Um ,-» «Ht**** *ftlü* «AU 



M*   ik%   WPiWlW   w 

4 • Hê\ i >n*uofUo» aid protunt IUBOHJ for ita«!« io nt'd) 

% ort of fort mi roui toi rofitWöd a riso )f 

•u* than NO pur «ont durine the period IMS tu iMf 

iatiMMánf trou If ,000 %m t  9,000 t ft«.   & itti, 

hollar, fcçortf dtui t W to 4t ,000 tow twOiajr *• ?» 

is««!! of 4»Uf«ftot» ;r   uoti n   f «ft, 000 !*• fron àmvu 

• Hit Ulis • AbltK : with iapoft pcitrUUow   n that* 

pfxtaHt t   pr t««t the 1 «al U"u»Wy.    fc tiff  India 

«of tfce lafffMt tu; ¡U* of rOnf r»ia« bar», aN,«tt«] 

f-P H« 441 t •• out of i irta  T 14,101 V-M,    Hat« 

iftU«a*wi ••$ aaiV f* tl»»# te»m IMB »*r f a* 1*%^ 

F* «*•*** a*l frrtW Mt «IV *• *4»* âatttU«!» tap**» 

f rvl** Mil« tarn tati**»« rtlWl to 

flNfHfVVMBVlMäfjBlv •      wJ^WWWBpf   9P   ^B»W   wtF*ÊÊK&^^*   f^f^fi>Äi*B^j^ 

It pmtnlly vottlai wm¿ %•< *4*fof»*d • *•**** 

4«BBM fut taw« In **• t «** »«M ii«« *• 

vaÜ B« Ml tft IB»w«flBf >•—»   n> 

*f ,*• i« il 

4 fl*4f* 

»i  fi 

« IB 

ItH %» 

t «f f«at f» 

f fifi 



M. •• SAffVft   9>  WMMMV PMMftfl t*9 
M «M 

4 • Ha% •oacMptlo« ami p*mm% dannaci for tt««lf (tout'4) 

tav« rit* fra« »,000 tont to M0,000 %3M.   The atte 

Vf«« •*« for «old foiled profil«, atnMtuml fabrltatloa, 

•ytotvfctl« body builJlA«, »tool funUtuiv and BtjNifatter« 

af «Mio«f do*M*tie appUuM*«,    Mport statisti«« do not 

Mboft ••parmt*»!/ the t.wmfe of tola ro*»«d »te«**» tat 

I« te *tte«t«id ii to 45 fc> 10 p«r «eat it tte »oUl 

te|WFte of flat produite,    Ute *eid*l pip« ¡laut at tek»* 

te as* <m of ta« laffatt «x>a*tBi«r« >f a«««? pUtet.   Ta» 

ail toMjrtAwi Hftecff at Atad«* mm aèowt 11,000 toa* 

of «aia foUwt »trlf for dia» 

« *&: ttrip alU tM«d o« ia* orted tot 

MW «tri;«, fer, «m «> *%« tea«ttat« rUa» to 

•ifnK i fUt ¡«adatti k**U#.   ftetaftof« UM 

of flat ;#oû«tti vMâd « .atte*« t   rl»-, tajoajl 

a« •>•%• te tat %r4 • a*J ftetea of te» ; PKtarte larorWl, 

it a»nii « M^U« «tout m r«r •«•*   ' •**•• tèi 

*»ll«d ate«* a»: II ¡«r •«*   f tot r u-a •*»* 

lit 'tec Mi, li«f» art iaj«A «fti *»t 

«V*te 4 lte|l il   te« ftewa ft« MM» te« i 

te MM %*• te 1MB, «i tea**«*« of »*• te** 
BhB^BJ    At^^Bjte      |^^    Jfcteai     «BM^áBSa B^kB«BB%     -f^^g-y^-^-^—     fc^^_     «y.       ^     «atetad 

•*}*«*, «M>«tte« ft* U»« tea» '41 «f 

te *••   % tei«. I*«* tei Ml tv« «te 



M. H. tow« » mm*m mmn kit 

4 • Hêi toMiuiijUoa ma prmm* c.uumi for iteelt (toiiÏM) 

mam mpplâofi. fâi^U** ar# «««í » »41/ far •«• tad 

•oaWlAur auNÍMtiffef«. UM import fi*r«i r«poH«d 

infittii* *lAo pruf»brloat*J MA ««M whUh «ru flnUfecd 

lotftiir. 

At to» It iiajr   11 prochMlAff •miff» •*<"! 

flf>«i «ri fltti** tro   f •: ««ial tlfmantatMe in tit« 

eovrtfjr1! p*l%*a   f tUtíl o >«•*-; ttv-ii.   An IMTOM« fr* 

I« i  414,000 loM In the !•*% »III JTMM If 

«Wd Ift.Wat« %ho ra. IU ¡*o§MM In %»• flOd 

of oil pffodMttaoM art r«TUi«C M «Al « m** M* plf, 

*» prorotto«  f %*•• •*! ; ir* I» **•* •*««* • 

hat kM tf«lUr«r •«%• **•* li %ì Uta   f *** 

|ir (torti • «lit« #*r«r«! fc> l<itt UM« 10 r* •«•* 

for J#M« t—m »•.   **U .!taL*4*r r^«t fr« U lo 

ft m *w aoottf *Md far «•** A: «MI. «HI« Un« 

(4|«t «r« ««3 ir «M   U«i|M I»»«*—« 

t*u« it*«* ìMMI T»'M*W %B IM*000 fc*t 11 

IMI «ti «*->*• u IMI ••*•:«! iiwoeo %«§ li «M 

h H*0^ 

íIUMMJ, 

I iU.it t»f Hi» i4|>w to| jftct II IMI aü 

f • ait IM«** «M • 
tot li Hit «4 



Wh    IP»    P^BPfflrW    w 

4 • H»\ êoimmuMo* mi pre«««! dmml for «%««lf («e*«1«!) 

fa f«l«r*l« the pat%«m of §U«1 • *«ua¡ Uoft I» 

ta* ii» «fe» pul h« bv-o vary «1 ««ljr r«l&t«l t «te« 

tom^HT't t**J*l« ana InJiHtffttd «t«itl«t««. 

tfttfe « l^f MrtMT °f i**«* Imports, «t«al tarorl 

«Mi« tari toMl4«#ÉMw lafliMM« oit kw'i -*>»otgr.   •%•« 

of «1» fctf iitjuwri Ilk« «t» all •oat«l«, Mt*kjfcU« 

»••rfnlw n. mm mi Mtatotf MNrftttor««« a»i •«• of 

«M a*U l*iw«r*a «*«§ 1%** »««a ilr«t«lr for 

MMi   m^^^V^  •^^•^B   ^^   ^»^F^P^^^ä^»^^»^»* 

l%or« «v*l« I« «1M tu»«n.   • 

tafraft tai' §«o# nital •%*•! ¡'«¡J»*! to 

«.. «ft* M* jf MtoU «t»3«i. toàU«»* ti 

AU,   â Ite« «t ••«Éfcltt.tart l^rfw * I** «tí 

!#**•*• m it** li êf:mm 4.1,   IHUMJ^»« 

«I kCfl «feat 4» 

af 

41 



9X   •>   BHBWW   9 

4. Jfcft *r: pr***i« lechad fur •*•*!* (t MM) 

taf** poll* (MMljr «h» Nu « iaçrU   t 

htm ma UfM «HMtarO« «M* iff« r***»* 

mi IMT«M« In tapM J««f * I««* **i •**»«!• 

• a« U«JM» •»«<»€ r4«§   if t«Mi) I»*« iff«H*2 **• 

fcfsf« «fad« »*«*••!/• 

Matti •«#•! 4B, ri»*» r«v«a«^ «Hat «feu 

ta? >rta w* Jlr^tijr If «*» «•«*• f r 

tton,   *-*«• «Ir*** «**> %*•*• 

ID i   M i*r t«t >f «*• total.   « 

•M« U U*tt mi fc%*f •«tmtMPii 

«¿ «h   rw* fi»« rVo*W«*t plr«*» 

4 «ft« •«••! 

fur »fco«« 

• tm 

«r«R « 

«>»  n  f«f 

•«Ml I« 

la i f m 

bmXkmt 9} 

i« m 

if «•• tr*i«» 

fr« 

4*t< 

ft « |< 



* * 

4. It* «ti f*f <****<§ 

U # rid ; rtat* if •%*«! te ««Plf 

I tao«* |*fc* i «•> % « t ***** «1* Hi* fit« 

In taf fl <*% tat Mito ta| rt%! f%4Mii <f —iltm.   Ito 

fite» of «tari ta fc«* »ta *t    «M«' ta M«,   ita« 

j tata »»Uta« il li ta M ««ta î«t it ta J«M«N* ««#• 

•4L¡ •% at V M m*ta r** H * 

ta|«#ta jf al y «%*»l4 «y %t* 

tastai«* § 

%»>•! 

fri«» 

f# ^HF    ^^««H     ^T& ^P ^P^^^P 

oft** 

4 «là*/ •* «Jta ftw !•* 

S 

5- 
t P 
• f* 



4 • Hfl t m §***«* ¿««ft* f * •*«*• <••**•«> 

tlMtJfttiH n *• » % «WtHjr 4»iU*%^.    »ri* «9 

4 lüof •» • »i ••*•* ***** **• **• *** 

%««,«*.   «i *« •*** *"* **• * 

I« IMI V AaA IMM %«• li it-* «ftî 

14» li It«.    «**• fcW* N* *> 

§# H M* M * *•* 

%m € 

% »4M m ** 

ft *•• 
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ti ü 
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êuy mum 

tote 
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it toplHit If tt» fette** 4.—... 
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il «IN flMl flu« 
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fcftf» IM 
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• * N* fW jpM^I* *€•••*** 

^Bl^"   ^^ia Wi^v 

'ÍMPl* *TMS^NI    Wm    m/Pw 
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(MííMMBíP 

# tfMUl  It» 

•i tap* * «MBÜtlfll li 
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>i m *•# m*ì m 

MA« U 
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M.  N.   BAtftm   •   OOMMNV   MMAIt   ifO 

mm mmm m***m MMUMIMT mu**!*•» 

A - Pa*t ocnauaptlon and protant demand for etaal« (cont'd) 

this 9,000 toni, S, 000 toni va* hot-dlppod tin plat« for 

the «enufaoture of o«*i* to contain acid food». 

Sunning up, the eoneunption of »tool for nanufaetar» 

of tin or«» li gfcran in Tibia 4-8. 

Tabla 4-5 

TW PUTÌ OOFSÖMPTIDN FOR TIÎÎ CAV F»HJCTÌ0W, 1088 

Jjnj 

Pétrole*», oil and lubrieont san«   • • 8 °°0 
fagatable oil oan« •• *î 22 
Fruit and food o*« •• Y W* 

Total 3PJB2 

WaldiM alaotrOéM 

Thar« in at pr«»ent threo uniti in Iran producing 

are welding electrode«.   Of these, th<j Am Manufacturing 

Conpeny producás about IS,000 tona and the Kaveh Manufac- 

turing Company «one 600 tone of eluetrodefl per year while 

the third unit, the O.K. M*rofneturing Company, o(wwnoed 

operation« only reeently (Auguat 1989).   The total «t«el 

by the two unit« va« about 9,400 ton« in 1986. 

1 

4-S« 



M.   M.   BASTIMI   •  COMPANY   tftWATt   iTO 
UMTS) mmm movimi oMwumut otemmim 

4 - Patt oonsuaaptlon and präsent daaand for stasia (cont'd) 

Elaetrodo Stoel 
HtasfagthToM mi\ production   mEUBüm 

Tons Toni 

ira Iloetrode Manuf aoturlng Co 12 000 9 000 
I avril Manufacturing Co BOO 380 

Total 12 800 9 880 

Say     9 400 

Based on iaport statistlos, total steal oonsuaptien 

iu *iie for» of galvinifod iron sheets la «atinatod at 

86»000 tone.   The prlnoipil uses of galvanised Iron sheets 

aro for roofing and Industrial prooeaslng. 

Ths estimated ragionai demnnd for galvaniaed roofing 

Oalvsnisod shoots la about SO par oant In tho Caspian Sea ragion, 
roofing 

10 por oant In the Teheran ragion and SO per oant In other 

raclons.   In the Caspian Sea rjglon galvanised iron sheats 

are used for housing livoatook and construction of store 

roes» as veil as residential houses, vhareas in Toh eran 

rag ion they ara asini* used for factory buildings and 

vexshoueee.   The narket survoy indieatod that the consumption 

of galvanised iron sheets in 1988 for roofing purposes) vas 

About »,000 tons» as follovot 

I&f 
Caspian Sea region •* 18 000 
Teheran ragion .. S 800 
Othor regions .. T 800 

Total flUBS 

4.80 

1 
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4 - Paît oontUBptlon and présent demand for ttaelt (cont'd) 

Galvsnitdd iron shoote ara also us od for the nanufac 

Galvanised turo of donasti e ola atrio Appli in o o» (hdntors, water 
sheet t for 

coolers, ato) and for the oonitruotlon of duets of large 

buildings and private houtat*   The attimated oontunptlon 

1« about 10,000 tont. 

Thj t« tal prêtant oonsunptlon of galvanised shaett 

in Ir» if thut about 5(5,000 tons. 

Accordine to the production ttatistica, the total 

tonate c of steel ttiod for the manufacture of steel doon 

«Ad window» amounted te SB,748 tont in 1988.   These are 

fabricated fron profilet fomed mainly fron cold rollod 

snoots and to tone extent fron hot rollod theett.   At 

•tool oontunptlont for profilct and furnituro tubst have 

slroody been taken into   oontldjratlon, tteel doort and 

windows aro not separately considered. 

The Ahvae Pipe Mill hat two nilla, one for the 

produotlon of SAO sa to 400 an dianotar EW pipet and 

the other for 480 •• to 1,050 m director flV and sub- 

•org cd arc voided pipos. 

1 
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4 * fast eonsusiption and present demand for steals (cont'd) 

Tho capacity of the first mill is 8,000 to 8,000 

tons end that of thj sooond mill is 10,000 tons of pipai 

por month.   Tho combined capacity is therefore 16,000 tons 

to 18,000 tons par month.   Thj plant produced only about 

120,000 tons In 1968*    This vis totally inadequate to 

•oat the huge demand for tho Iranian Gas Tank Line (RAT) 

pro J act and by tho refineries, oil supply industries and 

for vator supply.   The defioit was not by Imports and the 

total pipos and tubes laports in 1966 in eluding fittings 

amounted to 416,000 tons.   Out of tho total of 556,000 tons 

of pipes, tubes and fittings available (120,000 tons 

indigenously produoed and 416,000 tons imported) about 

107,000 tons of pipes wer« utilised in 1968 for IGAT 

pre J set, vhloh Is In the nature of an occasional demand 

and is not likely to be repeated in future to this large 

extent* 

Sustaarising the oonsunption of steel for different 

ilea* under metal protests tho total oonsunption was as 

given la Table 4«4* 

4-S2 
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4 - Fait oonsuRptlon and prosont dem-uid for stools (cont'd) 

Tabi» 4-6 

OOWtOWTIDït Of imi FOR MBiJ. FMD90TS 

¿ttUBBÜfll 
Toni 

Profilât 107 900 
Tanks                                    •• 6 800 
Oas orlindort                     •• S 300 
Viro nail* 1 880 
•tova« 8 880 
•tool drues and oc»Ulnar« .. 10 000 
Tis cans                               •• 80 000 
Oalvmisod shoots 
Flpos and tubes (lndlf moua 

88 000 

predasti«)                      •• HO 000 

Total au eoo 

For «tiMtinf «ho itosi rvptrmmU of this Motor 

osMtmotlonal activities have boon subdivided «dor 

Tarima head«. 

Iho investment allocate* for induetriot •»* minto« 

Motor In the Fourth PI» is TS, 800 tallii« Malt» the* 

is an avario annual investment of 18,800 nillion Mai*, 

ft« ftotl fatjBlTwant for thit seator UM ostiaated to 

bo of «i« otdor of «0,000 tons in 1968 on tho basis of 

of stool oeasunption por million Rials of Investment. 
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4 - Patt consumption and present domad for stools (cont'd) 

Afri culture 
•Ad allied 

A grant deil of stadi is indispensable for sfri- 

oultural development and lnoreasod far» mechanisation. 

Ir« has allooated 20,000 million Mils for investa«* 

on Dfriculturai devolopnent during tho Fourth Flan. 

Steal consumption for constructional and allied activities 

in the afri oui tur al sootor is eatimtad at 22,000 tons la 

1968 on tho basis of censuaptlcn norms. 

The contribution of the oil *d gas industries to 

1rs»» s QWT «»s 11 per oent in 1988.   Grude oil production 

in Iren for the period 1962 to 19*8 is given in Table 4-f. 

Table 4-7 

mwcniw or a uns OIL m row 

Grade oil 
Ilfil jrrtnttM millón tons 

1962 66.96 
1988 74.29 
1984 84.61 
196« 94.19 
1996 106.44 
1967 128.76 
tf6J 132.80 

8lsMltancottslr the refinery capacity in the country 

has site increased rapidly fro» one million tons in 1999 

to sight million tons in 1989.   The requirement of pips« 

end tube« end tonka for storse e are already considered 

4.34 



M.   M.   OASTIM   •  COMPANY   POWATI   ITO 
I^WrlV ^ë^S/vSu#'e^a»  P^ëapa^aj »wp^aj IHrVH^^WRf   s^n^Bjew^Sps»W¥Pae^^ 

»T a» tutu MMN« m mm 

4 - Part oonaunption and present demand for fteela (cont'd) 

Irrigation, 
roads, 
brldgâa «te 

under 'Metal Prenoti' and are therefore not eonaidered 

here.   During I960, fer an in-eetment of 5,000 million 

Rial« in oil and gai, tht œrraipondlng at eel consult ion 

in oonstruetion and allied aotivittas la estimated at 

8,000 toni on th« beala of conauniption norma. 

For irrigation, roads and bridf'ee, tela ermun i ca- 

tions, ports and harbour, th« «muai consumption of at aal 

is estimated at 114,000 tona, on the basis of inTeAtnunta 

mada during 1968 (Tabla 4*8). 

Tabla 4-9 

atTBaVRD STIEL COWSOMPTION POR IRRIGATIOK, IÜAD6, ETC 

SooUl 

Irrigation 
Honda and bridges 
Teleooanunl oatlon 
Airporta 
Porta and harbour 

Itti* 

Investment in 

Million Rial» 

6 000 
I 000 

) 
) 
) 

Stoal 
£gnjup¡»t¿oji 

Tons 

46 000 
12 000 

57 000 

HUBS 

Inrestasnt on hospitals, educational institutions, 

stadia, publie recreation ecntres and other social 

aaanitie* la urban area» of Iron aaouated to 27 billion 

Rials» out of vhloh tl.8 billions vere invested in the 

4.15 
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4 » Past oonauaption and prenant demand fer steal« (oont'd) 

eenatruotlon of ne* structures and the reftalnlng 8,5 Milton« 

in addition« and ait «rat lona to axlating structure«,   The 

investnent on constructional nativities relatad te soalal 

servio*« In 1068 and the eorraaponding estimated steel 

©onsAaapticn ara given in Tabla 4-9. 

Tabla 4-9 

ESTIMATED STESI J0!WKPTIOW FÜR WIIDÄG 0OÜ8TPDCTIOH 

8stls»ted Staël Steal 
floor ooniwaption oensunntion 

•q"» T/1 SO *\* Toni 

Staël fra*» 
eonstruotlon           6 478 86 148 000 

R.C.oonstruotion        1 MB 6 ji 000 

Total iy 00O 

Penar supply it olvidad Into feneration, trans- 

•iMion and distribution.   Inetalled power fane rat Inf 

oapaolt/ in 1966 va» 860 MM, ««Misting of 800 MM of 

hydal and 80 MU of tharaal generating oapaoity.   Bafod 

on the oonMBption of 8,600 ton« of steel per 100 Ma* 

of h/dal generating oapaoity ma 6,600 ton« per 100 MV 

of tharaal generating oepftolty, the »teal omaanption 

for power génération in 1966 la actuated at 19,700 tona. 

4*M 
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4 - Past eonsuaption and present deaand for steels (oont'd) 

Taking the roate length of trananiealon linos as 400 la 

of fJO k? lift« and 500 k* of 132 kV lino at indicated 

in tho plan nrofraone, and based on the «tool ooneuaption 

norao of 14.6 tons par ksi of tSO kV lino and 11«8 tons) 

per k» of 13* kV lino, the steel oonswsption for power 

tranomlaalon lino« aswtmtf to 9,400 tona.   For power 

attribution» en tho basis of plan programe investment 

of Tt6 Billion Rials and a nom of oonauaptlon of 

4.8 tOM of atoa por million Rials invested, tho stool 

oonooBptlon is 9,800 tono.   The total »tosi oonsunption 

for pooor SMpoly it at fi*an in Tablt 4-10, 

Table 4-10 

fTBL OUMUiiWIOW I0R POtt» «FfU, IMI 

Oaooretien 1» *» 
Tranamlssion • J» 
Diotribotion JUm 

In a rapid indostrielisatlon prograane, transport 

dovolopMBt has to be given priority to keep paos with 

tha roottiroBenta for notorial transport«   Tho Pour* 

Flan targets inolndo tho oanttntotlen of 1,880 kas of 

4-P? 
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4 - Put eonsunptlon ma prosont deund for otéela (eoat'd) 

Min end branch lines to neet the transport reprenants 

of the Isfahan Stool Plait, eonpleticn of tho Sharafkhane- 

Ohotoor lin« to link tho Iranian railway aysten with tho 

Turki*» end Europe* systens and raoonstruetlan of tho 

Sufien-Jolfa lino to inprove tho railway link with MS*. 

Based on insert statistics, tho eanm»ptien of rails and 

railway notorial« wis 69,100 tona during 1888. 

Tabic 4-tt snanarisee tho ocMueptlcn of stool 

»Ador oaah hood of • constructional and alliod activities'. 

Tabi« 4-U 

stm oanDUPTiD» m oammwtwmi m AILHD ißtvmm 

Stool 

'OBS 

Uifo and nodi» industries and nteing ..   ¡0 000 
Agrlottltnt* and alliod aotfcrlties 
Oil and fas 
Irrigation 
toado and bridges 
ToUoosmnioatlon, air ports, ports 

and harbours 
Social servions 
Power sappi/ 
«oil transport • • 

fetal 

es ooo 
8 000 

48 000 
IS 000 

• • BT OOO 
•• 108 000 

at soo 
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4 - Paît oontwytlon and pwwt danand for ataola (eontM) 

Raving rovlovod tho eonavnptlon according to tho 

prlnoipal oontunlng Motors, tha total atool ooniiaod 

during 1988 it giv« in Tabi« 4-12. 

Tabi« 4-12 

TOTAL STHL OOWüHPTXOfl Ht SKOTOM, 1980 

Staol 

Tom 

Transport oqulpnant 87 00O 
Ilootrieal oqplpnant .. 8 000 
Industrial and afrleultaral naohinory t 000 
Notai produota Stt 000 

Ht 000 

»lpoo, taboo and fitting a for KIT 
projoet and othor oil, gaa and 
vator distribution notuork   .. 

Sub-total •• 

Sparo« •»* Miatananoa work 

8uba total 

ConstruotlOB and alllod aetivitlos 

Total 

Stook • H 

•OB- 

1 SIB TOO 

UULiflB 

Taking oontwptten of alie/ atoóla gl 

ltf 000 UM nootljr in roflnoiios and outonobila industqr, 

tho total oonsunptlen of all atóala in 1988 mo 1*865,400 tono. 

409 

1 



M.   H.  DAtTIM   i  COMPANY   PMVATt   ITO 
WwlHr P/OJPf PPvjFr^sj   «V^JjPOjBsl pBjpsisi IMfWnn^Wr«"   V^PMpnP^ffiHPvV'fVPV^ 

MHMMtNT OF  imi  MAMNO M «MM 

4 - Paît oonsumption and present demand for steals (cont'd) 

1 

Teheran 

The demand for steel in different parts of a 

oountry is dependent on tho geographic dispersal of the 

major consuming seotors.    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, profiles, consumable durables 

and basic metallurgical industries. 

toadflU« «a toWrlM tirtrtMigg 
The majority of industries are centralised in 

Teheran and a few other provinces.   Table 4-13 show« 

the population and dispersal of industries (other than 

oil industry). 

The min faotors that have led to the concentration 

of Industrie« In and around Teheran are its importano« a« 

the oountry's ospitai and as the centre of Iran's oommer- 

oial and eoonomio as well as cultural life.   Toh eran 1« 

til« banking centre of the oountry and provide« the bifgeot 

market for some of the Industries, such as automobile, 

food and beverage industries.   With its two universities 

and nu—rom Institution« of higher edueation, Teheran 

1« also the main educational osntr« in Iran.   Skilled 

4.40 
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Table 4-13 
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4 - Past consumption and present danand for steals (cont'd) 

workers are »orâ readily available. Climatic conditions 

are better than la most other parts of Iran« Teheran is 

also veil connected by rail» road and air with the «hole 

country end with the rest of the world. 

The biggest oil fi olds and the Abadan refinery are 

situated in the Khuaistan region, which is the second 

major Industrial oentre in Iran.   Heavy metal industries 

suoh as rolling mills, sponge iron plant, aluminium plant 

eta, as well as petrochemical plants aro being developed» 

or planned for development in the near future» in this 

The main reasons for centralisation of industry 

in Khusiiten are the existenos in this region of oil 

and gas end the availability of aheap bydel powor.   The 

area It also voll oonneeted by road and rail and through 

th« parts ef ftorremshahr and Bandar Shohpur. 

To avoid tils «healthy oonoentration of industry 

te only twe provinoes, end to promote Industrialisation 

of the rest of the eomtqr, the Imperial Government ef 

Iran Ms adopted in resent years a progTaamo of India- 

trial 4ee«ntralUatlon sad regional development. 

4-42 
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4 - Past consumption and prêtent demand for stools  (cont'd) 

Ragionai development and industrial decentralisation 

Industrial studias h ivo bean undertaken for certain 

region« in Iran to ascertain the prospects of astablish- 

ing new industries.   More liberal tax exemptions aro 

offered for industries establish od outside Teheran and 

Isfahan*   Purthermoro. licences aro being rostricted 

for establishment of industrias within a radius of 

120 lass of Teheran. 

The Isjperial Government of Iran has also taken 

dirsot steps to prostete regional development and dispersal 

of Industries through the establishment of a number of 

industrial estates in various parts of the country. 

The three centras selected for the industrial estates 

arsi 

i)   Isfahan - located oentmlly in the oountry and 
«here Iron's first integrated steel plant of 
an initial capacity of 0.6 million tons with 
provision for subsequent expansion to l.S 
million tons is now undor construction. 
Delated industries such as ferro-alloy plant, 
alloy steel plant etc are being planned. 

il)   Tabris - situated near the Turkish border in 
the province of Azerbaijan*   Two plants, 
Machine 3a»i and Tractor Susi are already 
under construction.   The forner will oater 
to the country1 s requirements of machine 
tools and the latter to the requirements of 
traotors.    Also under construction is the 
Demon Long Diesel Engine Plant which will 
produce stationary diesel engines up to 64 hp. 

1 
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4 * Fart consumption and presant demand for atjols (cont'd) 

ili)   Abadan-Ahvas - Shahpur triangular aroa In 
tha south# 

Areaviso 

It la estima tod thit it present ovor 60 per cant of 

the itaci consumad In Iran is utilisod in tha Teheran 

region and tha remaining 40 par cant it distributed pri- 

marily in larger eitias,  as brotdly indicated bclovt 

Pancino! ration        Çon,Wtton of rt^l 

Teheran 
Isfahan 
Ah vat 
Arak 
Tabrii 
Othors 

f 
60 
10 
10 
5 
5 

-IP. 
Total       .. M 

i    Research Centre, Ministry of Economy, ïrsiu 

In future, tho preponderance of Tshoran it bound 

to diminish. 
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«eed fer 

The ¿cotation parioâ for «•tebllehlng e tteel 

inducir/ U long even in highly iaduttrlellaed oeuatrlee, 

due t« the Moneut aaeust «f work involved in planning, 

in eaturing adäquate euppllee of re» »ateríale, utUltlee 

«ad treneport, and In the actuel plant eonetruetlon Ittelf. 

Ifcatr tilt condition» exleting in doveloplag ootaftrlee, to« 

•util «trace cenaci b« laid on tao laportaaee of oarcfal 

end advenee planning fer «tool.   Such planning «M be 

•Mnlnçf-1 ealy when it U bated en reallctle dentad 

eatlattes fer tteel ever » long ti»e berlaea ef ton /eere 

end »er».   The ebJeetUt ef tali exercice U te ettlatte 

the future tteel deatnd tot planning the develepaeat ef 

the tteel Induetiy la the eoaiag deeadt.   The etuay 

therefore cenati confín« Ittelf te fereeaatliig the aggregai« 

deaaad but hat aleo te indiaate la detall the typet tf 

«toóle, pradutt eetegorles and alte rengee la uhlan the/ 

would be needed la the /«are te eoa». 
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Choie« of 
technique 

6 - Methodology of demand forecast and field surr«/  (cont'd) 

Damand forait IM method« 

There are various methods, ranging fro« s implo 

ettpirioal methods to complicated statistical techniques 

for pro jeoting/forecaa ting the demand for an industrial 

product.    The suitability of a particular method would 

dopend on many faetors such as the nature of industrial 

product under study, the objective of the foreoast, the 

level of economic development of a country, the structure 

of its eoonosy, the extent to whioh relevant statistical 

data are available and the time-horison of the projections. 

The various techniques generally applied for 

projecting the demand for an industrial product like 

steel namely, historical analogy method, trend method, 

regression method and end-use method are briefly reviewed 

below. 

1 

Historical 
analogy 

The historical analogy aethod consists of 

examining past trends of steel consumption in 

which have reached good levels of eoonoaio development 

and using such trends over speolfio periods as a guide to 

projecting steel demand for the country under study. 

Ubile historical analogy gives some insight into the 

changing patterns of stoel oonsuaption to economie deve- 

lopment at different points in time, it does not take 

5-2 
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6 - Methodology of demand foreoast and field survey (cont'd) 

Trend 

into consideration the effect of technological ohanges 

and substitution on ateel consumption.   Moreover, economi* 

development attained by countries at different stages of 

growth nay not readily be comparable, as the pattern of 

development could vary widely due to different politioal 

and «concaio lystemi obtaining in these countries from 

tins to time,   Keeping in view the present rapid pace of 

eoonosio expansion in Iran and the objectives of this 

demand study, the historieal analogy method is not 

considered relevant to the present exercise. 

The trend method is based on linear or non-linear 

tiste series relationships that oan he established on the 

basis of past consumption.   Us« of this method, therefore, 

requires availability of long reliable tine series data 

on consumption of steel.    The span of such a time aeries 

will depend on the trend« that ma/ be considered realistic 

and on other factors.   In an expanding eeonoay starting 

from a low industrial base, reliable stmt ist les on past 

consumption are generally not available for long periods* 

The use of tine-trend forecasting is therefore not likely 

to be reliable. 

5-8 
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6 - Methodology of demand forecast and field survey (cont'd) 

1 

Regression 

Ind-use 

Instead of relating steel consumption (a dependent 

variable) to time intervals» the regression method 

correlates this consumption with an independent variable 

or variables, usually macroeconomio such as national 

income, gross national product, index of industrial 

production etc   The correlation may be simple with only 

one independent variable, or may be multiple involving 

more than one independent variable.    Here again, as in 

the trend method, a long reliable series of past data is 

required to establish the relationship or to find out the 

curve of best fit. 

The end-use method is basically a derivative 

approach, and starts with an analysis of the outrent demand 

for steel by major consumine sectors in terms of steel 

types and product categories and sises.    Based on projec- 

tions for the growth of major steel using industries and 

sectors as wall as the technical norms of consumption, 

the future pattern and quantum of demand are estimated« 

Sino« this method takes into aeoount all major foreseeable 

changes both structural as wall as technological, it has 

got the best cogency in an expanding economy.   Generally, 

the end-use approaah gives estimates on the low side as 

some new products, technologies and export opportunities 

6-4 
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6 - Methodology of demand forecast and field survey (cont'd) 

1 

Ind-use 
method 
aj4pj£e¿ 

Reed for 
«TOM- 

may be missed in the analysis.    However » it gives an 

indication of the aggregate demand but also details of the 

typst of steal, categories of produots and sises which are 

liksly to b« needed in futuro by various industrial seotors 

in the oountry.    It, therefore, best »erves the purpose 

of planning future steel production in the oountry. 

¿ine« the end-use method takes into aooount the 

efftots of possitit changes, structural and ttohnical, in 

an «pending economy, besides giving the demand estimates 

in term« of steel types and categories, it has been 

adopted as the most suitable for the present study.    As 

a result of adopting the end-use method based on micro- 

level projections, thic study can serve as a basic document 

to provide the broad guidelines both for the development 

of manufacture of steel consuming items and the steel 

industry which are closely inter-related. 

However, accuracy of forecast of output levels of 

user industries is oritieal to the entire exercise, and 

it would be useful to eross-eheok the output fort oast s 

obtained through field study or plan targets with inde- 

pendent estimates of output of individual manufactured 

items arrived at by employing proved st at liticai techniques 

•usa ma régression method and time-trend analysis. 
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6 - Methodology of demand forecast and field survey (cont'd) 

1 

Mentifi- 
ostlon of 

Determi- 
nation of 
output 

ROTM Of 
í^Pfjüottoe 

Accordingly, while the end-use method has been primarily 

employed to forecast the steel requirement of various steel 

consuming 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 soae extent 

to one ok the validity of forecasts obtained through fi«ld 

survey and planned targets. 

St«oa In the end-use method 

The appi lost ion of the end-use method Involves four 

distinct steps. 

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

In various seotors of the «oonosy «re identified. 

The second step is the determination of the antici- 

pated levels of output/development for eeoh steel consuming 

produot/ssctor for the years under study, naaely 1972, 1977 

and 1962. 

The third step is the establishment of appropriate 

technical norms of consumption for every single use of 

ordinary steel end alloy steels on the basis of unit output 

of the manufactured items and on the basis of unit invest- 

ment in oase of non-manufaoturing activities using steel. 
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In tht fimi step» the norms of coneumption art 

Dater- applied to the anticipated output of «ach ateel aonaualnf 
aination of 
requlrsaint 1%«« In aanufaoturing induatriei and to th« anticipated 

levels of development in non-aanufaoturlng ecetors to 

arriva at steel requirements, broken down into types and 

product sategories. 

Th« identification of various and-uaea of tomai« 

•teal and «Hoy and apeoial steels via oarriad out by a 

»artful study of tha praient pattarti of ataal eonsuestion 

in various industries/sectors.   Tha consumption of steel 

in Iran in IMI by th« principal consuming aaetors hai 

been diioueeed in Chapter 4.   It ia not«d that in th« field 

of aaauftetured iteas, metal products i« the prinoipal 

•teel consuaing leotor, next in iaportenee being tranaport 

équipaient.   In the transport équipaient and natal produtt 

sectors, automobil« industry «ad profilée industry 

reepeetively are th« prinoipal oonsuners.   To enaure eawlexai 

coverage, the various uier induitriee/produote is eeoh of 

tha a»4or eonauaing auotora (tranaport «quipaent, electric«! 

equipawnt, industrial and agricultural aaahin«ry and »etal 

products) numbering about 70 in all «ere identified. 

Oonatructtonal and allied aotivitiea in larga and aediun 
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6 - Methodology of demand forecast and field survey (cont'd) 

industries, mining, agriculture, oil and gas, irrigation, 

social servions, power supply and transport constitute 

another major area of economic activity consuming steel on 

a large scale.   For such constructional activities, the 

investments allocated during the plan periods are considered. 

In the manufacturing sector, large scale industries 

Allowance are not numerous.   Therefore, an attempt was made at 

complete coverage, but it was not possible to make personal 

visits/intervlewa with each and &yBTy unit.   Therefore, 

while establishing output levels of currently manufacture« 

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

Qutaut a«d frealoemant level« 

The output levels of items which are currently 

manufactured have been determined on the basis of field 

survey.    For certain items which are not manufactured at 

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

put levels have to be baaed on the plan programmes 

envisaged by various government and nongovernment autho- 

rities.   The validity of the assessment being dependent 

on the correctness of output levels assumed for steel 

consuming items, a cross-oheok with projections by other 

techniques is useful.   For Instance, independent projec- 

tions of the output levais of as «any »s thirty-six out 
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6 - Methodology of demand forecast and field survey (cont'd) 

1 

of seventy consumer ittms arrived at by time-trend and 

regression techniques based on past availability have been 

compared with the industries' own estimates of output 

levels and plan programme output levels, in Chapter 6. 

ffqrui ?f 99rwmU9n 
For forecasting demand by the end-use method it is 

essential to establish the norms or the Input eoefflolents 

of steel consumption, that is,the gross quantity of steel 

(including processing loss) going into each unit of the 

consuming item manufactured by the industrial sector or 

each 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 Bo the oonsumlng 

product or sector.   Taking into consideration the possible 

product diversification, technological ohanges and struc- 

tural changes in eoonomy, norms of consumption for oertain 

relevant manufactured items have been worked out separately 

for the years 1972, 1977 and 1968.   The norms used for 

various end-products are given in Chapter 6. 

The last step in the end-use method Is to arrive at 

the aggregate demand.   This is done by applying the nor«« of 

consumption to the anticipated levels of output/development 

for the years under study. 
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6 - Methodology of demand forecast and field survey (cont'd) 

1 

Factors 

The following additional faotora have also to be 

taken into consideration to arrive at overall demand 

estimates» 

1)    steel oontent of manufacturad items meant 
for export; 

ii)    steel, semis and ingots m«ant for export; 
ili)    substitution of steel by other materials 

such as aluminium,plaatios, glass  jtcj and 
lv)    steel imports, 

I 
Iran being in the prooess of industrialisation, 

substantial exports of manufactured items is not likely 

for quite some time to eorue. Exports of steel from Iran 

may become feasible when near self-sufficiency in steel 

production is attained. Howev r, as Iran does not possess 

advantages of cheap and abundant raw material resources 

required for steelaakiRg or abet* labour, it will be 

difficult for Iranian stael to compela successfully in 

international marketn. Experts fro« Iran are therefor« 

likely to be »»all and limited to neighbouring oountrUs 

such as Pakistan. Evan when a fairly larga and wall 

developed steal industry is established, Iran - like aoat 

other eountrias - nay have to depend to some extant on 

laports of eon« quantities of allay and spatial steels 

and saall tonnages «if speciality tteel products. Hawever, 

by the tlae a near self-aufflaienay In steel is reached, 

S-iO 



M. * • MM 

I - ttrtlwÉolOflr «f tifimi ftre«a»t  Mid fluid survey (nont'd) 

th« «itututi of Uporte would be only a will fraction af 

th« total <*«»*nd.    Th«röfere, for th« purpose of oonputing 

%h« aicrcffat.« steal d«m«*d and shortfall and in plawilnf 

to swot th« 1MM»  st««l Laporta upto 1977 au*y be eoMldorod 

frtfllfibi«.   In vUv of th« high prie« aad aon-evalUbllltjr 

of «¿italua, pUotlc« Mid flMs, it is vary unlikely that 

tttor« would b* «a? «ubatant lai substitution of st««l by 

titot» itottftl» bifora 18«, vfeiaft would affoo* th« sts«l 

1 

TUa tratfd swt*w4 sad rofrmlsg ««th**  (slspW 

t*lt*»l«) vor« «i«d t« tria ohaoh th« total lain« «tod 

Mí «u«* *••*• «•••— I*OJ«^4ä» »y th« ••* n *•%** 

M «Mil M th« output Uv«la of «aso Of th« 

tt«M. 

Th« UM-ir>'«l »othod, b*ood ot U*«*r «r 

IMM» UM MHM rolati«fj«hip %Mt «M h« «CMMUIMì tm 

iUm ft* th« po»t, that ••oitohillhT of 

th* post trot* wiU «lit itUwi in Arturo.    Thi« 

Mt Uh» MHo »s««it ««*%«iai fr»vth f••tot» I« 

waU. tmor«   ISSJWUO frwth say M tM«UVM«i 

ps»j*o*Uo» of th- «M«** !•*•*• #* «r 
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I • Methodology of demand foreoast and field survey (cont'd) 

•anufaetured Items by time-trend analysis were not truly 

refleotLve of the rapid pace of Iran's industrialisation 

and generally yielded much lover 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 few years, the time-trend output projections 

compared favourably with output levels obtained through 

field survey. 

Various steel oonsuming items in eaeh sector have 

bees projected by regression analysis.   Only simple 

regreMion netted, that is relating the end-product 

(dependent variable} to an independent variable, an economic 

indloator was used.    The eoonomlo indicators used as inde- 

pendent variables for correlation with eaeh dependent 

varitele are lifted belowt 
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6 - Methodology of demand foreoast and field survey (cont'd) 

Seotor 

at   Irtflflpgrt fflMlpmsnt 

Buses and mini-buses 
Passengor oars 
Truoks 

!•   ¡ntairlii wiètomm^ 

lleotrio fans 
Air aoolers 
Water coolers 
Water heaters 
Radio reoeivers 

iteial 

) 

jrrvtTrr^ 

Induatrial boilers 

tnrisfc?iniitn\ virate*! 

Population 
Per oapita Income 
Index of industrial production 

Per eapit« lnoome 

Index of industrial produotion 

Steel wire ropes 
Bolts, nuts and rivets 
Ball and roller bearings 
•aildera hardware 
Stoves ) 
Saving aaohines ) 
Are welding eleotrodea 
ftasor blades 

blades 

Inde« of industrial production 

Par aanita lneome 

Index of Industrial produotion 
Population 
Iadax of industrial production 

TIM faileviag Independent variables vare seletted 

far proj attifa of the affregate tonnage alati ani alla/ 

«Inala éansni by regreaaion anal/fiat 
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1 

Tonnage steel demand 

Simple regresaion 
Simple regression   ~j 
Multiple regression 

V Multiple regression 

U19JT Uri tPfgttJ 8ïeel 

Simple regression 
Simple regression   _/ 
Multiple regression*' 

Inflfipgnfltnt yirit&lï 

National income 
Index of industrial production 
National income and index of 

industrial production . / 
Index of industrial production''' 

and constructional activity 

National income 
Index of industrial production 
National Income and index offt/ 

industrial production 

§/   Computer used for projection. 
¡¡/ Constructional activity has been chosen as one of the 

two independent variables beoause steel consumption 
in constructional activity aecounts for nearly half 
the total steel consumption in Iran* 

§/   Multiple regression analysis taking constructional 
activity as one of the two independent variable has 
not been done beeause alloy and special steels are 
hardly used for constructional purposes. 

Any demand forecast has to be based on some assump- 

tions as the future cannot be defined in absolute terms. 

Reliability 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 madet 

i)     The production of different steel consuming 
items of whioh output forecasts have been 
based on planned programmes will materialise 
aooording to plan. 
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5 - Methodology of demand forecast and field survey (cont'd) 

1 

11 )      The growth rate of national income will be 
9.5 per cent a year between 1967 and 1972, 
8.5 per cent between 1972 and 1977 and 
7.5 per cent between 1977 and 1982.    The 
index of industrial production will increase 
at the rate of IS por cent per annum between 
1967 and 1972, 12 per cent between 1972 and 
1977 and 11 per cent between 1977 and 1982. 

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

iv)      For industries yet to be developed norm of 
Bteel consumption derived for manufactured 
items in other countries at a similar stage 
of development will also hold good for Iran. 

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

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

vil)     The investments in different eoonomio sectors 
during each plan period will be more or less 
equally phased over eaoh year of the plan 
period. 

It is assumed that projections obtained 
by correlating the average annual investment 
levels in the different eoonomio sectors 
during the Fourth Plan period with the envi- 
saged growth rates of the related eoonomio 
indicators 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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S - Methodology of demand forecast and field survey (cont'd) 

An important 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 lists of firms 

in each major industrial group were drawn up on the basis 

of data oulled from various industrial directories and 

publications.   These were scrutinised and supplemented by 

information available with various other agencies such aa 

the Plan Organisation, Industrial Development and 

Reconstruction Organisation, Industries and Mining Development 

Bank of Iran and Bank Markaei. 

After scrutiny of available data, firms which consume 

little or no steel were taken off the list.   The various 

industries/firms covered by the field survey and organisa- 

tions contacted in this connection are listed in Appendix 5-1. 

The extent of ooverage by the field survey of manu- 

factured items in different industrial sectors is given 

below i 
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6 - Methodology of demand forecast and field survey (cont'd) 

I - 100* oovaraae 

TriMMrt MaJBftfBÏ 

1. Automobiles and trailers 
2. Automobile ancillaries 
8.  Leaf and ooil springs 
4. Railway rolling stock 
6.  Vehicular diesel engines 

Matal producta 

1. Arc welding electrodes 
e. Banda«/ and hacksaw blades 
5. Pipes, tubes and profiles 
4. Rmsor blades 

M1"^'1 •d »"laultural 

1,  Agricultural tractors 
8.  Power driven pumps 
8.  Stationary diesel engines 

H - fttf 

1.  Miscellaneous transport equipment 

1. Airooolers and alr-oonditioners 
2. Oables and transmission towers 
8. Radio receivers and television sets 
4. Refrigerators (domestic and commercial) 
6. awltehgear and oontrol gear 
6. Vater coolers and water heaters 

1, Agricultural implements 
e. Building and road construction machinery 
8. Industrial boilers 
4. Machine tools and accessories 
6. Small tools and hand tools 
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5 - Methodology of demand forecast and field survey (cont'd) 

1. Bolts, nuts and rivets 
2. Builders' hardware 
3. Gas cylinders 
4. Steel furniture 
5. Steel drums and containers 
6. Tin oans 
7. Tanks 
8. Utensils 
9. V'ire nails and other wire products 

III . Between 661 and 86* ooYlftt» 

Inmwrt Mwlratn* 
1.  Bioyoles and bioyole parts 

1, ELeotric transformers 
2. Electric motors 

Influirai! Mal Ms-aMïMril 
1,     Food processine machinery 

1.    Structurais 

Questionnaires covering various aspects of the study 

war« framed, In order to elicit information from as many 

•teal user industries as possible and also fro« the various 

related government authorities and private agencies, includ- 

ing the steel trade.   Comprehensive questionnaires were 

prepared fort 
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& - Methodolog/ of demand forecast and field survey (cont'd) 

1)     Tonnage steel demand in Iran (Appendix 6-2) 

11)     Alloy steals demand in Iran 
(Appendix 5-3) 

ill)     Importa of ordinary and alloy 
steels  (Appendix 5-4) 

Scope of 
Question- 

In order to get prompt and meaningful response the 

questionnaire were field tested for clarity, translated 

into Farsi and issued to about 280 oonsumers and importers. 

The industrial units were requested to give specific 

information on the following aspects i 

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

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

ili)      oategory of tonnage steel, types of alloy 
stesi« and sises required) 

lv)     brand names as well as corresponding Iranian/ 
Indian/or International standards) 

v)     under-utlllsatlon of capacity, If any, and 
reasons thereof; 

vl)      stocks maintained; 

vii)     the present souroe of procurement ; and the 

•ill)     future estimated output for each type of 
produot. 
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6 - Methodology of damanti forecast una field survey (cont'd) 

The Importers and dealers of tonnage steel and alloy 

and special steels were requested to furnish Information on 

i)     past and present imports of tonnage steel and 
alloy steels by typoc and categories! 
and 

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

Major steel consumers and importers of steel in 

Teheran and other oities ware interviewed on a selective 

basi« by three teams of engineers, assisted by interpreters 

from the Bureau of Statistics of the Ministry of Economy. 

In several eases repeated visits had to be made to these 

establishments to cross-check data» ascertain consumption 

nonas and elieit the views of the company officials on 

development programmes, government polioies and the psoe 

of Import substitution. 

Raaaamae to aueatiomtiaire 

The questionnaires were issued to various consuming 

industries, government authorities and private bodies.   It 

was anticipated at the outset that written response to the 

questionnaires would be poor.   Therefore, visits to the 

industries and personal interviews and diseussions were 

initiated simultaneously.    A fairly large proportion of 
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6 - Methodology of demand foreöaet and field survey (oont'd) 

tonnage steel and alloy steels consuming Industries were 

oovered by these visits. 

A break-down of the number of questionnaires sent 

out, visits made and response received is given belowt 

Questionnaires sent out              .. 28J 
Written response (excluding interviews) 5 
Visits and discussione               .. J*J¡ 
Parties giving meaningful replies 10J 
Parties reporting negligible consumption » 

The information obtained from replies to questionnaires 

was tabulated separately for eaoh seotor of manufactured 

LteM to detsraine steel type and product category for eaoh 

major Industrlal/consuBlng sector as well as each Individual 

item.   Ubere data furnished by the firs* were Incomplete or 

no« precise, aeswaptloas based on prevailing practices were 

•née.     SOM finse were either uncertain about or could not 

precisely spell out their future programs».   In such eases, 

projections were mate on the basis of the growth rate of 

selected economic Indicators.   Some firme were over- 

optlalstlc and expected to double thslr producilo« by lt?t 

and treble It by lwT7.    In wen eases the eubj estive 

estimates of fwAure producile« were considered acceptable 

««If If s scrutiny of the existing facilities and expansion 
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6 • Methodology of ternana forecast and field survey (cont'd) 

prograKes warranted the feasibility of such increases. 

If not, the production level foreeasta were suitably 

adjusted to realistic levels on the basis of growth rates 

indicated by past trends. 

On the basis of eoasunption of tonnage steel and 

aller steels for ne»ufe*tured itene by industries visited 

during the field survey, noms of consumption were esta- 

blished.   I» see» oases where a precise breakdown of 

eoMunation noms «T •*••* **•• •** Produot ••t••0^le, 

«oui* not be obtained fro« the •ewifacturUf umit, ani 

alto In the ease of ites» not smnufaetwred now but are 

likely to be •ejmfactured in future, eo**us*tlon «ore* 

evolve« fro. practices prevailing im tUil** «»nenies, 

Details of consumption norme, output levels of 

•teal co-unti items «•* the est tact ed dememá for 

ateel and alloy asji epeoial steels are discussed la 

Ohepter tf 
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100 

1   25« 

JLML 
i'* uè 

«2i. 

66 
ÜI. 

li 

111 
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Appendix I-I (continued) 

|B65 1966 _Üá5L JUL. 

n2          72  «TT «O Sit 125 9tS 174 172 106 376 283 155 416 064 

riTOU      50 4*1 44 360 Mut IUI« I« 5W 30* 7o7 3,0 680 
1                  17  si? 16 IM 85  634 23  556 23  23* 33 bd« a» -xoo 

SSî 9  9ÎÎ 14  «70 »449 27 401 ^MO 

u* 705        ?  SS 1  ÌS 1   t" 1  839 2  2J, ¿ ?18 1 67. 
1 778 2 207 2 770 6 797 —8 ,¿61 -JU2± rf MS 
itlïï TTTUI 1U763 154 8.5 189  396 373  21c 397 880 

295 625 1  277 3  514 3  97b S5 219 38 194 

347 338 35,5,   4^ frfr  1*9 fiitlUÌ Ml1.. *•&' §^ i S tí S6* 

36b  U5 37f   576    '         ^3t 237 7^6 477 7ÜJÜ 1 *# ï6* * M &S1 

f   SÎCÏÏI«2 

-8- 
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Appendix 4-2 

IWOHTS Oí' 3ELELTED WMriEERlJa ITE3© 1962 

f'-Wttrln tons êDd vtuuc ln ,Q0°Ria- 

flpcrlotion 

Railway wagona (ito8. ) 
Trailers 
Trailers' parts 
Merchandise carriages not 

mechanically propelled 
Hand trailers, apart' parts 
Motor coaches 
Motor bucos 
Vannets 
Passenger care 
Motor car engine e and parts 
Trucks 
Trucks - electric 
Jcjps and station wagon 
Three wheelers 
Three wheelers engines and parts 
Motor cycles 
Pedal cycles, motor assietod 
Motor cycle parts and fittings., 
Motor cycle and pedal cycle angines 
Automobile anciliarios - 

passenger car parte ,. 
parts and fittings for bus, 

coach, lorry etc 
Vehicle loaf springs 
Vehicle coil springs 
Furnituru and other springe 
Vehicular diesel engines 
Other road transport equipment, 
Bicyclee 
Bicycle parts 
Tricycl s 
Ships, crafts and boats (marine 

boat engines and parts) 
aircraft engines and parts 
Other transport equipment 

Tariff 

898B-1 
898B-2 

898A-1 
898A-2 
8906-1 
890b-/: 
890C-2-2 
890a 
823^-2,3,4 
39ÛC-1 
89QU 
890E-2 
390C-2-4 
823A2-6 and 7 
394-1 
894-2 
096-1 
823i*-l,2,5 

893*-l 

093B-1 
732-A 
732-B 
732-C and D 

ÜR •¿làuta 
¿ty Value        aty Value     .jù 

jm. 

497 
11 

184 
8 

215 
304 
296 

4 316 
2 634 
1 830 

• • • 
147 

152 
74 
44 
27 

131 

057 
550 

90 
247 

395-1 1 5Ü0 
896-2 511 
895-2 
823A1-3 to 
¿1-5 27 

82341-1 and ¿.1-2     21 

40 293 
1 785 

9 65i 
1 939 

28 675 
50 464 
31 196 

377 455 
563 742 
201 283 

22 209 

21 378 
11 499 

0 500 
10 535 

19 721 

659 398 
43 549 

4 594 
11 959 

152 969 
32 035 

7 172 
53 133 

114 

95 
• • • 
154 
157 

1 039 
8 435 
2 139 

463 
15 

135 
94 

304 
120 

90 
36 

340 

3 677 
1 677 

38 
166 

1 835 
681 

8 835 

8 014 

17*971 
31 389 

109 381 
967 850 
493 960 

57 807 
534 

17 137 
6 471 

39 708 
16 647 
11 794 
16 707 

42 074 

570 923 
46 470 

410 
584 

52 
25 

181 371 
41 121 

8 962 
56 740 

1;- 

Í20 

75 

389 
31 

338 
J..1 
131 
673 

15b 
J 93 

677 
243 
225 

52 

105 

2C2 
794 

24 
177 

709 
18 

69 
65 

30 

13 
21 

122 
37 

1 

8 
134 

Dynamo alternators 
Transformers (2 kW oapacity) 
Transformers (2 kW capacity) 

859-1 130 26 874 1 386 193 458 1 174 194 
359-6 53 6 799 398 91 666 913 77 
059-7 39 4 348 16 2 413 9 

SECTIIN   1     | 



••M:IÚíK 4-2 Appendix 4-2 

i.iliìEERlllà HEMS 1962 TO 1968 
afld vaiiie In 'OOP Riala) 

LUC -*Ü_ 
im.  USL   •-, US6  

Value        àty        ^Vlfte       jßY_        faj^ 
IMI im 

Voigt» ytv flìtt0 

d35 120 30 078 529 36 846 760 52 309 1 511 148  272 1 649 150 205 

• • • • • • • •• 231 24 063 62 16 673 361 50 967 451 45 158 

014 75 3 765 21 1 811 23 1 602 61 9  276 76 8 952 

20 1 699 34 2 511 43 2  942 41 3 248 

971 889 113* 843 954 113 586 498 58 207 283 40 217 195 21 991 

389 ai 14 739 66 11 042 4oe 51 927 361 42  051 l9a 24 055 

331 2 838 267 835 1 906 200 290 1 697 191 796 2 320 244   671 4 989 5O0 345 

850 15 021 1 698 405 13 887 1 386 015 16 194 1 739 531 13 033 1 54Ü 887 13 224 1  514 348 

•  960 2 131 507 123 1 483 364 712 1 344 353 337 1 24 -J 363   907 2 749 952 788 

' 807 1 673 157 271 2 639 260 132 5 255 546 953 7 154 809   847 6 573 682 160 

534 1 240 . . 10 2  189 27 4 041 

137 155 18 021 282 59 288 312 6U 451 545 69   206 606 92 281 

471 193 21 063 237 19 559 270 21 719 1 183 97  313 1 197 186 802 

22 9 340 31 13 232 44 18  354 52 30 853 

• 708 677 86 612 1 378 183 898 1 731 222 063 1 710 100  711 2 41U 247 034 

,  647 248 27 873 313 27 882 388 21 719 353 57  751 1 239 85 635 

L 794 225 21 504 276 25 995 399 35 093 233 24  920 213 23 187 

G 707 52 22 502 101 45 386 162 80 379 201 93  330 218 91 703 

.: 074 105 17 283 492 54 023 679 117 631 1 205 177  997 611 105 671 

". 923 4 2C2 659 046 5 250 861 470 6 386 916 303 6 424 1 064  899 7 645 1  882 310 

.* 470 1 794 50 673 2 770 73 410 3 900 102 275 4 063 108  262 2 233 56 570 

410 24 2 201 53 4 441 84 7 018 1W b  993 03 7 160 

'  584 177 8 791 298 10 983 333 15 455 243 14  350 344 17 443 

L  371 1  354 122 372 1 867 153 775 1 391 117 611 1 263 106  327 2 013 163 758 

t  121 709 37 642 797 42 353 627 33 579 765 36  542 640 38 067 

• • • 18 1 713 44 4 506 42 3 854 30 2  542 51 5 594 

962 69 8 450 66 19 720 32 14 473 32 IO 310 Vf 13 913 

:  740 65 134 e25 47 70 546 65 71 787 52 57  009 4» 44 685 

458 1 174 194 796 1 «63 294 530 1 874 325 740 4 623 698 602 3 301 683 699 

fififl 913 ft 844 243 a 231 313 26 644 344 32 383 137 35 915 

US 9 990 808 83 719 2 127 246 384 3 153 333 069 3 obi 432 101 

SECTIIN  2 



frutteti« 
Tariff 

J8*SJ& 

fii   M^fcr10*1 *miTO*OTt, anrt aaoninsry ( o ont M) 

Electric aotora .. 

power bollere and accessories   .. 
Switchgear and control gear      ». 
House service mater« (a) currant 

measuring and registering equip 
Electric meters •• 
Industriel fan and biovere - 

mechanical ventilato» .. 
Blower» • • 
Other electrical equipment        .. 
Parts for electrical equipment .. 
Parta for other electrical equip- 

ment and machinery (nas)        .. 
Slectric fan - up to 15 «g wt 
Electric fan - orar 16 wj v%    .. 
jiir coo ere •• 

859-4 and 
859-5 

878-3 

872-a 
878-B 

828-4 
82S-5 
8710-1 
871C-2 

878-5 
862-11 
8541-8-6 
839A-4,5 
and 6 

Refrlgeratori(j0mesti« and con» arc i al )j 
Electric •• 
Non-electric • • 

Lteop free-sere •• 
Farts - Refriparatore and 

deep freeaera ». 
Refrigeration plant •• 
Roí rige rating Machinery and 

parts thereof •• 

Water coolers . » 
Wate- heaters (non—electric) #a 

Radio receivers •• 
Television sets .. 
i arts, receivers sets (nea) •• 
Telb-comaunicdtion equipment .. 
P.A.  system and parte •• 

Other electrical appliances 

qffi     Industrial and arloultural —aHnMsT 

Other drilling equipment 
(wall drilliûf) 

itgrieultural trailer« 
Parts, t rant or body 
Parts and fittiaan# trastor 
ikgrieulturel in 
Other agricultural. 

839JW1 
8894-2 
839A-3 

839<U7 
8391-1-2 

839B-2-2 
and 3 
8390-3-1 
838B-5 
868B-1 
868B-2 
8S8B-6 
869*. and 
869-C1 

oa 

-, im 
Qty       Value 

1 459    138 277 

25      12 484 
268      79 808 

aàuÊSmmm •jfcüOU 
¡fry       Value        ¿tv        Valuó 

34 
• • • 

3 
2 

458 
24 
53 

5 702 
* • t 

1 050 
1 324 

222      37 892 
589      74 000 

455      75 223 

56 435 
2 505 

11 084 

33 14 363 

232 32 322 
139 20 669 
770 72 452 
329 100 940 

28 7 737 

475 258 673 

9 5 308 

651      74 935 

IS 
161 

59 
3 

112 
649 

32 

32 
32 
21 
30 

2 
350 
23S 

11 095 
48 604 

19 726 
5 448 

959 
319 

17 604 
73  507 

328 

549 

74 
183 

135 
17 

2 
3 

1 119 
Ô3Ô 

39 4 461 
42 3 íjó-, 
63      13 299 

8 sei 

6 002 
10 90i 

4 721 
17 349 

ôlb 
169 451 
187 647 

15       5 001 

125 
135 
124 

52 

113 
143 
•7 
44 

6 
858 
506 

29 

83 724 

26 620 
53 209 

26 348 
2 100 
1 248 
1 246 

232 921 
80 632 

723    126 492     1  025        191 925 

16 528 
10 208 
23 392 

11 707 

14 029 
37 130 

6 313 
23 932 

1 487 
99Û U04 
323 995 

8 306 

• • 

983 

41 634      1 109 

23 
140 

213 
27 

8 
6 

2 û73 
772 

4 052 

52? 

90 
130 

48 

91b 
111 

156 
42 
17 

104 
6 

810 
394 

30 

ISSAI 
and äi 4 7T6 486 846 1 308 846 703 1 MS 297 089 4 8¿2 
Mft-1 4 814 477 933 S 03t 19« 486 9 708 1 019 326 9 819 
8MÀ»8 2 871 1 366 48 1 664 6 
89SI-8 S80 86 897 5St 109 584 948 189 777 610 
741 to 743 988 89 101 1 819 39 382 1 478 SS 190 1 441 
834, Mb 
and Sfftl S 853 410 330 8 on m 761 5 927 6S4 128 4 100 

SECHI« i    ! 



iippenaix 4-2 (continued; 

.¿e 
m     ,  im 4 »q        —-J 

y*lue Qjy        Value        ufo        Value       uty 
i*£L jUUkk 

Value Ujty Value 

i?i5 328 83 724 983 117 387 1 483 180 373 1 996 342 153 2  349 269 753 

54« 41 834 1 109 138 8t9 942 136 560 1 512 268 385 2 573 479 307 

095 74 26 620 23 19 010 66 32 30» 39 26 465 82 43 792 
604 183 53 209 140 43 154 251 69 852 213 75 421 353 106 365 

726 135 86 348 213 39 »42 242 50 871 430 78 861 371 76 095 
1:48 17 2 100 37 3 702 32 4 483 35 3 369 35 5 068 
J59 8 1 248 8 4 062 21 8 617 8 4 668 11 4 390 
U9 3 1 246 6 S 843 15 9 022 9 4 056 17 7 354 

104 1 119 332 821 2 073 315 009 1 842 364 67u 3 438 770 324 2 906 598 868 
507 Ô35 SO 632 772 107 825 1 206 128 027 1 495 175 897 1  282 159 678 

- - 4 052 391 340 2 801 426 306 340 22 144 119 8 595 

492 1  025 191 935 523 105 142 764 156 363 629 140 308 495 110 566 

.61 125 16 538 90 13 408 54 8 435 54 9 377 78 17 259 

.jô'i 135 10 208 130 11 650 166 16 075 207 10 014 99 10 249 

299 124 33 392 48 12 045 5 1 004 S 1 160 83 18 360 

915 186 456 755 137 808 946 187 388 779 155 813 
581 52 11 707 111 20 3S7 87 19 972 418 51 557 367 89 739 

?02 113 14 029 156 34 800 193 51 464 374 87 433 770 Ili 965 
90 ••* 143 37 130 42 11 183 33 10 155 108 26 549 20 5 145 

721 •7 6 313 If 3 438 28 4 35Q 51 12 949 98 23 243 

349 44 33 932 104 56 708 24 19 337 45 24 713 37 22 me 

Jib 6 1 487 6 1 906 11 3 987 43 22 232 34 12 445 

451 858 290 004 810 404 110 477 235 652 333 204 940 420 272 036 

647 508 323 995 894 525 310 593 305 867 790 452 499 1  690 807 125 

001 39 8 306 30 6 884 47      10 840 75 19 079 115 28 129 

703 1 181 397 019 
486 9  768 1 OU 326 
?66 48 1 684 
524 948 189 777 
382 1 473 SS 190 

4 882 841 633 5 982 686 182 9 Hl 1 108 569 
9 819 1 US 931 10 708 999 251 IS 656 1 098 610 

• 369 32 * 2*2 1 692 
810 ISO 708 999 IM 153 858 182 465 

t 441 43  631 1 013 19 393 1 189 27 294 

SECfUN  2 

3 
12 

008 
764 
391 
615 
490 

761      5 927       «34 188      4 100       504 39«    4 914   498 433       6 358 804 257       6  887 

. 4 - 

686 089 
109 385 

36 136 
120 386 

53 467 

574 293 



|kif?riPtion 

imi jfrltt"'ltti»*1 

Tariff 1»62 
node Mo 

(Cont«d) 

Barthmoving machinery .. 
Road construction (including road 

rollers machinery) • • 
Stationary diesel engines and parte 

Stationary engine 1.0.  and parte .. 

• • 

• t 

• • 

• • 

%iufi 

Granne 
Passenger and industrial lifts 
Fbrk lift* 
Other material handling equipment.. 
Induatrial boilers and accessories 

Induetrial furnaces (up to 1 ton).. 
Indus trial furnace parts 
Compressors - air and gas 
Dye 8prlakling 
GompresBor - refrigeratore 
Kund pump3, dfccpwell pumps and parte 
«ir and tyre punce 
Vacuum pumps 
Textile machinery and parts 
òarding machine and spinning 

machinery parte 
Shoo >md leather machinery 
Dairy machinery and parts 
Tea machinery 
paper and pulp machinery and parte 
printing machinery and parte • 
Food pxooeesing machinery and parte 

Weighing equipment and parts .. 
Machine toole, accessories and parts 
Small tools and hand tools 

• • 

• • 

• • 

Knives hand and fancy 
Knives, blades 
Jacks, hand anù hydraulic 
Pneumatic tools 
portable tools 

• • 

20 
751 

456 
25 

UK* 
833B5 2 714 
823B3 
and B4 182 
823B5 
and B6 3 776 
N.A. 
833B7 to B9 
833B-2 
833B-1 
820-1 and 
820-2 
865Á2 
865*3 
828-3 
828-7 
828-8 
827 10 617 
828-1 380 
828-6 382 
844 and 845    1 007 
857B-2 and 
857B-5 
841 
836* 

843 
843 
837-1.2,3.6 
and 854B-1 
850 
848B 
744,745,746 
747,750 and 
751 
804 
805 
833BS and B4 
348.-2 
362-A 

265 768 

54 815 

553 230 

2 113 
77 634 

115 408 
1 351 

103      20 791 

684 276 
6-* 641 
89 865 

130 563 

80 820 
9 742 

12  547 

12 478 
18 683 

83  280 
10 '¿23 

125 459 

50 686 

45 109 
2 030 

841 
49 411 
27 004 

2 136 

2S0 
59 
41 

103 
71 

133 
187 
799 

475 

264 
5 

532 
241 

7 

1 555    166 360 

400   118 680 

4 530    632 161 

117      11 340 
305      36 742 

1 076 
7 

99 
220 
277 

100 354 
1 220 
6 468 

39 259 
77 147 

10 537 589 194 
50 6 404 

2 902 
1 633 246 693 

425 
71 
Id 
95 

126 
46 

101 364 
12 577 

5 784 
3 430 

22 310 
18  131 

821 55 768 
145 10 706 

1 309 209 238 

4«0 49 5RR 

119 
17 

577 
35 
26 

29 782 
4 077 

38 
71 765 

7 063 
10 3T0 

886      69 660 

804    156 702 

49       4 952 
1 023    110 786 

lb 

801 
8 

51 
y¿b 

99 
352 
1S1 

2 
502 

54¿ 
104 

33 
123 
197 
•150 

91  337 
245 
032 

83 480 
93 952 
16  520 

849 245 
14  907 

314 
361  028 

145 702 
20 21'* 
11 390 
13 15b 
39 861 
82  278 

552 192 343 
168 12 713 
427    310 413 

68R 

259 
12 

2 
343 

43 
15 

67 *R? 

53  010 
3  792 

562 
492 130 
10 648 
16 305 

?.'i 

Zi- 

5  773    883  491 9 21 

4 It 
11 
61 

1 14 

5. 
23 o: 

3 1>: 

1 •* 
1 

Utensils - hollow «is, household.. 

Cooking vessels and foreign pan - 
ole ot rie 

Cutlery and table ware 
• * 
« • 

SE CTI•M   1 

740A.B.0, 
D and 1 

865B3 and B4 
802,803,809 
and 810 

219     99 840 

1 412 

276      40 052 

308     30 841 

2 379 

320     43 986 

343      52 408 

1 164 

450      69 358 



^ponai:. •*-<; (continued) 

1 

mi JL2& im im. 
Av        Valúa fltr Value        j£* MìèS ilZ Mì*_   J£L- 

VM.U9 

- - 27 3 363 237 21 205 138 23 547 181 31 279 

886 69 660 4 676 510 261 7 516 692 260 3 322 391 177 2 093 285 114 

804 156 70S 225 36 519 199 60 132 314 43 979 244 37 085 

5  773 883 491 9 217 883 481 7 564 1 455 956 11 034 2 279 055 11 693 2 528 095 

4 105 465 096 9 003 865 501 8 17-* 1 015 020 10 140 1 375 957 

j              49 4 952 110 12 841 206 25 575 436 46 543 612 73 995 

1  023 110 786 614 62 871 1 891 230 564 4 394 633 800 4 116 474 075 

801 91 337 1 142 127 615 4 553 685 347 3 ¿51 506 097 2 344 343 483 

J                 8 2 245 57 6 026 14 2 331 49 10 493 232 25 834 

3               51 2 032 34 4 996 26 3 530 2 699 16* 12 826 

j        v¿b 83 480 690 131 884 691 131 746 1 4ôl 286 639 1 295 306 068 

J            339 93 952 9 2 102 5 734 - - 41 5 342 

99 16 520 585 80 778 670 88 344 1 JOtì 134 365 1 061 145 224 

i      15  352 849 245 23 050 1 136 251 27 108 1 492 005 9 441 1 207 446 9 354 1 169 870 

t            121 14 907 94 9 249 86 12 632 105 9 898 94 12 435 

2 314 1 391 1 471 6 1 579 5 2 781 

3        2  502 361 028 3 169 625 260 2 947 579 634 5 395 1 273  58b 3 331 768 213 

Ì             542 145 702 656 156 855 697 180 690 396 205 258 856 234 941 

7            104 80 214 52 10 617 17 4 265 99 21 737 85 14 507 

1              33 11 390 59 20 371 64 22 159 96 35 335 62 19 015 

)             123 13 155 150 12 654 158 11 910 139 12 315 39 7 362 

J            197 39 864 294 45 532 247 44 055 532 96 982 1 180 226 906 

1             450 82 278 957 210 894 607 159 919 773 253 923 855 286 «31 

L.        1  552 192 343 1 403 124 806 1 333 93 489 1 491 193 507 890 85 313 

168 12 748 154 14 330 273 24 415 ¿61 24 106 368 32 795 

2 427 310 413 3 585 503  656 4 161 573 110 5 312 916 908 5 987 857 016 

86* e? *8? «16 A* ?61 m 90 261 1 04« 98 »1 1 08? 10*74? 

J             259 53 010 622 166 110 4 427 521 826 1 734 219 185 1 311 191 269 

7               12 3 792 35 T 632 25 8 682 15 4 000 31 8 983 

-J                  2 562 m 124 7 1 981 6 1 268 6 1 545 

5        3  343 492 130 159 16 449 280 29 742 368 34 530 226 24 462 

3              43 10 648 US 25 202 211 52 387 155 45 726 196 45 188 

0               15 16 305 114 35 863 as 34 569 106 44 850 119 43 584 

1 343 88 408 410 72 194 450 65 064 TOS 116 891 sto 67 438 

) 1 164 - 864 S ?83 6 1 285 88 4 088 

:) 430 69 318 8ff 48 488 474 97 815 519 81 003 691 110 688 

I    SECHI*  2 . 8 . 



1 

BMW ñ irò IM 
Tariff 1362 H»M  \m 
nodo Mo       ¿Ay      Valttf utv       Value utv       Value 

fìwMAUMÌMÌI. (Cont'd) 

•tool furniture - safes, boxes etc .. 
Other furniture (Hospital tables oto) 
Steel wire rope and óranos - chains.. 
Wire ropts 
Steul •anufaoturers - extruded shoots 
Other sheet manufacturers ,, 

Other iron and steel manufacturers ,, 

Bolts, nute, rivets aad screws .. 

Builders ' hard ware ,, 

738* and B 23 3 664 
738a and B 178 16 783 
786ú,BandO  307     81 330 

13       1 694 
79     10 570 

134      12 654 

Tubing, piping and profiles 
Band saw and other saw blades 

Rasor blades 
Tanks and vessels 

das cylinders 
Wire naili and other nails 
Other wire products (barbad wire, 

wire nettings etc) 

Reduction gear 
Roll and rollar bearings 
Stoves and parts 
Kitchen ranges, ovens and parts 
Hectrio stoves 
Sewing moohinoB and parts 
Typewriters and office machines 

Farts for the aboro 

G looks and watches and parts 
ate el drum and oontalnure 
Tin cane 
Arc welding oleotrodeo 
Medio«! and surgical instruments 

»• 

73 5B 
754«*tfi 
and ' 
7»&i,B 
aad G 
726, 789» 
and B 
733 Rad 
734 
813 
740 and 
749 
806B1, B8 
780 and 
781 
722 
787 
724,785, 
753,730, 
and 731 

856 
735A 
735B8 
865*1 
847 
051,352, 
853 

385 

2 492 

688 

2 881 

1 3G7 
2 

114 
90 

2 899 
435 

2 027 

13 033 

60 983 

21 885 

116 729 

99 323 
44C 

19 983 
«6 077 

97 247 
21 663 
57 312 

335 

2 933 

079 

2 453 

1 210 
2 

107 
104 

743 
361 

1 325 

10 129 

87 562 

26 363 

86 320 

91 968 
402 

21 077 
88 327 

30 490 
34 311 
43 975 

37 
55 

216 

551 

2 795 

1 271 

1 971 

1 350 
1 

127 
118 

935 
1 109 
1 137 

4 555 
3 068 

15 735 

19 610 

31 003 

13  550 

91 099 

97 120 
380 

25 658 
104  713 

43 Ô53 
4Û 543 
41 129 

545 113 136 
96 1 774 
79 9 086 
29 4 276 

1 016 127 040 

i?* in in 

¡a*'*4' » ««. 
147     86 536 

Nothing - all ooveftd under 
¿iothiag - all ©overwi under 
878-8 - 2T 
983 IS«     78 894 

474 102 590 
17 2 499 

271 36 564 
39 2 115 

1 366 813 799 

wo      TO? o6X 

13        8 888 
153      85 832 

ite» 83. tanke 
tin platos and 

216      85 644 

442 100 929 
3E 962 

4uu 70 046 
131 4 674 

t 753 213 445 

160   140 MB 

37 9 403 
173      29 432 

and vet. s tie 
tin Bhtsete under 

23C 17 119 
135      92 858 

^ak. 

65 
110 
295 

508 

1  589 

1 317 

2 757 

1 454 
y 

160 
109 

1  294 
1 895 

777 

1 331      50 127      2 275      55 983      2 22*      55 935      2 465 

532 
4S 

206 
30 

1  710 

286 

14 
215 

steel impi 
163 
417 

tosiga Trot» ttotlos of Iran. 
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fe 

13 
79 
34 

135 

¿33 

79 

153 

210 
2 

107 
104 

743 
361 
325 

1 694 
10 570 
12 654 

10 129 

87 562 

28 36S 

86 320 

91 968 
402 

21 OTt 
38 327 

30 490 
34 311 
43 975 

275 55 983 

174 102 590 
17 2 499 

271 36 564 
39 2 115 

366 213 799 

9B 89 861 

37 
5b 

216 

551 

8 795 

1 271 

1 971 

1 350 
1 

4 555 
3 068 

15 715 

19 610 

31 008 

43 550 

91 099 

97 íao 
S80 

65 
110 
895 

508 

1 569 

1 317 

2 757 

1 454 
9 

160 
109 

1 294 
1 ¿95 

127 25 650 
118 104 718 

936 43 358 
1 109 40 648 
1 137 41 129 

2 224 55 985 2 465 

442 100 929 532 
35 962 46 

4uü 70 Û4G 806 
131 4 6Î4 30 

1 7Sí 218 445 1  710 

6 295 49 
17 604 888 
81 067 411 

17 760 493 

64 613 2 434 

35 040 8 466 

182 944 8 943 

146 499 1 461 
605 10 

|* 776 142 
104 740 159 

43 394 4 224 
79 345 2 723 
88 708 658 

4 185 6 
21 250 185 
87 114 617 

17 756 748 

90 Off 2 245 

55 096 1 369 

160 919 5 124 

141 467 1 53« 
998 16 

44 607 175 
166 549 880 

196 079 9 90S 
106 054 2 682 

23 488 984 

1 049 
13 384 
33 583 

33 139 

107 448 

93  832 

805 839 

162 535 
1 152 

59 846 
301 271 

346 296 
96 126 
47 013 

11 
139 
718 

504 

1 689 

2 679 

7 558 

1 797 
U 

179 
169 

7 093 
5 054 

843 

131 80S 697 
829 52 

30 343 61 
1 475 15 

805 135 1 873 

157 783 OU 
9 067 1 

11 775 47 
858 4 

240 414 1 418 

13        8 888 37       9 408 14 6 877 
15?      25 882 173      29 482 24Ô 41 860 

'em 83. taake aal vísele 
in platos airi tin aheete wAov Ü©«1 i«*** 
. . 83C     17 119 163 11 »»8 
216      85 644 185     92 SM 417       178 819 

17 
315 

176 
401 

5 089 
61 8f7 

11 392 
804 009 

41 
890 

56 
454 

187 026 
41 

10 307 
199 

207 734 

100   110 MR 1W      «I« «»        »I       mm       ^       **• m 

45 085 
5» 340 

S 308 
861 996 

781 
1 

36 
23 

2 303 

ill 

68 
863 

801 
397 

2 259 
11 153 
48 315 

19 047 

98 413 

60 327 

882 848 

196 195 
868 

71 199 
178 58a 

888 019 
10i 341 

36 371 

67 551    8 477 67 013    8 873 65 31a     4 002       112 589 

131 115 
123 

14 427 
1 730 

320 973 

98 809 
UO 795 

19 984 
863 958 

f     SCCTIt«   2 
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Aopandix 4-3 

LIST OF ÏV« AMD STESI r^ORTEHS 

Tfct follênlnf oompaniea l»port Iron and stoel for (••••la. 

Ha* ida« taaaa, th«r« a*e tmnortera who Import iron Mid steal for 

thair own ua«.   Firaa which «re coaUcted for ttte «artet aurvay 

ara indicated by an asterisk. 

i.    Abad Company Ltd 
•S Avatat« fepnael 
Tafearan 

2.    Afahar «aa«J 
naaaaf* Raaidain 
Avana« Wauiarjuaoferi 

1,    Afahariaa Nu«»« In 
Avsnu« Khataa 
T«nasSJI 

4«    I*a*Ua* Oaffin 
Avana« fatten 2tt 

5.   «»tratet I è Ca.* 
Saraf* iati 

• • 
Sauft tartarí 

"•aas, aacl««» bara and 
pip«« 

l«aaa« anfiss, bara, 
•tweta and pl p*a 

*aaaa and aipaa 

sae»u, olat«« aad aaat 
ira« pip«s 

aaaata asi plana 

• fa 
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Appendix i-l (oontiMHKl) 

1 

(cont'd^ 

?•   Farteang and Gtnmlin Go. 
S«ray   Uli 
f «her Ml 

^eftiM, ihait« and pipe» 

••    Qoraaal Mofeaaed« 

Tallara* 

^j»mt 

t.   K*4i*d ?,ad«h Aafhftt" 
taiar AftaMaHM 
Kala/e Alta* 

10,   Rajl ^aha Ail Akbar 
°atar Ahaftjartw. 

an«la«, tawta 
and plp«P 

^«M md fcafp 

II,     HMWUfll   (kMN 
ftamadanl building 

Titani 

«<)«. uylai, kart» 
alP^BW^P awP     WMA     flPw-^^^^P 

11.    Iran N»tU Co.* 
Ava«*» »aa »aar 
I ^W^^ 

*J«J*a»  Mlfl««*  «*<tti 
an i papua 

11,    K"/«PUn Tr%dln«  lo.* i, «ufi •, ban, 
MN»#ta ana pip* 

1%,    Koàll Tradì«   >>.* m§\ • 

1' .   RpMta TraéiM io.* 
^ftf» Ual 

*>MM, Mal**» IH** 

§§,   K*ml 0«HM# Hat**« 
jii Mí aï aap 
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« «EN 

Animal* 5.1 

itanriiff /ifiTso Aito AœMIES wrzimmü r*\ tizio suwsi 

1 

t.    tritila LajUnd Motor Cofpar&tl»« 

I.    D litt t«f 

I.    Irw ?a*MtrUl Autoettf Manufic- 
turiaf CdMortiiM 

«.    I -M Muffar 

I.    Tran lBti«Ml Indwtrial Mtnu- 
fMtvrtftf 0«. 

ê.   lr«R »«y* 

• . Lj/land Motor irvi Company 

•• **r»Ufc Ltd 

». *•*• Lui Imtmtrii* 

ta, Stttewnl jw    Uro n 

It. Sfcariitii S«RM| J * p 

II.    S«*i%*tj SIAMI  Towiidi fmar 

II.    Utortnte Statiti * aiMtàl/u K»vjh 

U.   fter*f«ltN.lPMi %%laMl Auto 
•prt*f NMMf»«turlNf Connn/ 

ti,    f«lt»Tfti«* 

Teheran    aididl angina« 

-do-       <MJI md mlitbuias 

•do- 

•do* 
«nd minlbwa» 

•éo- %jf3a and »lnlbwei 

-do- Twok» 

-4o- Lan i rovar« 

-do- Sua a« and «iniziai 

-de» HM anger e ir« 

-do- Haunfer o%M «Ad 
jjepi 

-do- Uminitai and oell 
•orlata 

Truci» 

•4©» Autoiprlnga 

TlM««f 

Il - 
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Appendix 5-1 (continuad) 

1 

Industry 

B- ilietrlBil aaUannt 
1. All Nassab Factory 

2. Ars Corporation 

S. Snfllsh Sloetric Company 

4. General Eleetric Iran 

5. General Industrial Company 

S. Iran Tranafo 

?. N«pto electric Industrias 

8. Silver Manufacturing Company 

9, Sharkate Sanatiye Asmayjsh 

10, Siemens Ltd 

H. Zagrots lafrlferator 

12, Zeh Co^panjr 

iaaiUan "rfiiinflti Bimfftfltiirtfl 

Choran     Refrigerato«, tfgto 
ooolcrs, «ato 
heatsrs ate 

»do- Refrigerators, water 
coolers, water heat« 
ers etc 

-do- "leetric equipment 

-do- Idfrigarators 

-do- Slectrical appliances 

-do- Transformar« 

-do- ilectrlcai aopliancec- 

-do-  Refrigerators, evapo- 
ration coolers ate 

-do-  «iatar coolers, radios 
etc 

-do-  Transformar, switch 
gear and contact 
gear ate 

-do-       Refrigerators 

-do»       Electrical appliances 

1.   Arak Machine Dulidlag 0-oJ-»ct 

8.   Arak »achino *tll4taf Haut 

1«   Ata* MMHifwry Hanufvsturlnf Co 

Tohopin ) Agricultural naohinery, 
) wanes, eoavayor«, 

Arak       ) teller« and ancillary 
*«t Invent 

T.* e ma     Tea processing machi- 
nery 

II- 
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Appendix 5.1 (continuad) 

m mm* 

1 

Tndmtry la-attas  °^"if-« fiBHfM^rììii 

C.    InAtitrlal and agricultural 
maohlnary (cont'd' 

4.    Otter Pill«* Teheran      Earthmoving machine» 
(servie- and «alas 
onlyï 

b. Daltakar Corporation -do- ^onerata mixers, 
dumpars jtc 

•. Doiman Otase 1 Tabriz Stationary diaiel 
anginas 

7, Genial MwhMde Iftflaeerlng Oo Teheran Constructional maohi. 
nary 

1. Iran Abasar -do- Shovels, whaal 
^arrows ate 

9. Ira« Compres«ori .do. Dumpers, Reaper* ato 

10. Iran Diesai   Jig ino Hanufictur- 
iag Coapany 

-*- Diesai angine« 

11. Karkhana Degna t 

12. Karkhana Sakkaki 

IS. luiah Va Maohin> Sail Iran Co 

14. Maohino Sasl 

15. Skoda Irano Coapany 

1*.   T-fcrli Katillurglcd ft Engl. 
steering »rojact 

IT,   TiohiteU 

•do. 

-riO- 

-do- 

Tabriz 

^j^uran 

•do- 

Til j making machines, 
hanaars -ite 

Carpantary maohinjry, 
binding machinas ote 

Machine manufacturing 

Machine tools» compra- 
si ors, pump* Jto 

Earthmoving machinai 
(•arvicü and «alas only) 

Machina tool» praasa« 
etc 

Cemtruetlonal maohino« 
and tiijuipmjnt 

- 18 
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Appendix 5.1 (oontlnuadi 

1 

îBÉninr 

fii  TBÉJíiria.aad iiriultunl 

18. Tourna Company 

19. Tractor Sail 

LofiâUûB »rrfluto TMUÉhatorid 

Tañeran 

Tabriz 

Conerete mixars, 
dumpart ate 

1. Adarai DoMfttlc Appliance» Co 
(per«lfat> 

2. Àhvai Pina Hill 

S. Antral lolling mil 

4. aliadla Industri a* 

5. Atari Tank Factory 

6. acotan G%« 

7. Qftm Arumejid 

8. Ooftaj^ Pdläl 

9. E1-etr« Aiaa 

10, Otturai QM Comptnjr 

U. felver Profila NMttfa«fetrl*g Ce 

is. Mafai Manu frati ri *g 0«. 

11. Ira« Notai Wort« 

14« *art*anjja%ti OJagfcagaj Ltd 

Teheran      Hotplatj«, eooklng 
Pat.js and at ove e 

Ah war °lpe« 

Suction«, b^ana sto 

Tthtra«     Stovai 

Tañara»     Tankt for oll and 
watar 

Oat ranga«, fat e/lia- 
i'jpt and Hot platot 

Tank atruetura« jte 

»roflla« 

Welding  îljotrodo«, 
finding wt^li, Q.I, 
"iwii ammala *lrjt 
jtc 

UP.a. ajrllnétr« 

T»«k* for »11 and vat#r 

Matal furniture 

Hutil fumi turd 

Cookjr«, «*t »Ut • 
«IMI tyllndort 

M 
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Appendix 5-1 (oontlnuod) 

1 

 ÌQÉUÌOL 

(oont'cO 

15. K»vah Industrial Group Inc. 

IS. Khamenei M«tal *«x Company 

17. O.K. Eleetrod« Manufacturing Co 

It. Hraanr Co. 

19. °ar«n*lli Nnwifaeturlnf Co. 

to. Par« NatU 

ti. »»«eli fa Heirate tran Ltd 

2i« SaiinaaftanJ Oil Co-spanj 

tl, B«paata Manufacturing Co-seany 

•4. Sttarimt« Army 

•S* Snarkate Gal*rijaa 

M. Stiarcat« Salimi Taw 11« 11 'mat 

If. lp»«4 Camay 

••« ?«• arai Kir 

••• fa*« fltwpny IM 

Hiding ¿lo ítrííde, 
furniture, tafa» ato 

Tincan* 

folding 3ljctrod9i 

U?or binde« 

Wats aid »era»* 

^ibjg, joint«, parta 
fr»r v-irlmu» machinery 
etc 

Ton«ra»     !nita and hilt», door« 
«Id  VindtW«   3*0 

Tlneam 

TAftà» far -»11 and 
wtt«r 

tholOMtf bla Ja* 

QM ram.«« 

>ofii« 

**t U fumi tur* 

Natal **«*%«• 

• tu** 

I*    Ml IfM fenpnny 

••   Oat»f«t c«n%n«ti« c«»df 

finirai    c» 

*^W|WWrlWÄP(P   4PM8 
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AppMMtlx sa (oontlmiudì 

1 

   (onnt«4> 

1. Im» *njr Ltd 

4. Inatta «oiling N11U 

I. •ttUnal Inai«» fa« Caafnnjr 

• . •rtlfl InaUa Oli Ctmm»y 

*. Rational IrviUn St.«<ìl Corpi 

•• *a%laaal totPMiioaleal C<**f»iy 

•• "arid ft Qmptftf 

10, *MtT* 

11. lUal FlMt 

ti« few« è Co« 

Contractor 

law vid rod« 

Tohdr%n - 

OH, fa«, petratterai cali 
tlnoana and pleat 

°otrt>ohj«ioal*, farti» 
lito»   itO 

Contractor! 

Contractor 

Tafana* • 

T*lterna Coatrnatof 

l. ttafe n^hiii 

•• iKÜMtrltl D«*«lan*jnt Mü 1 «eonftrnetloa QrjMiUttlun 

i« I«4üw*al and Klaiat Djv«l«p*i»t „f inn 

*• I rol >n UH« HlftWf» 

•• matait* «f **Mnf 

•• «toft*** tf tMMflpt AHllafiti On««#ral «f l«4uatrl«a 

•t afcaaatff af H<tfMnf, ataUatl«*! 

t* «•**%* af «tor «m 
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1 
ApptwiU 5-4 (eontiWMéf 

{   \ pï » ' 'M 
iMiUfiB 

IO. PU» Or|*aU*tt<*i 

il. l«sai lrotlt«i« 

it. 8«* 11 Seti« iMtattpi«« tad Industrial Sitate of Iran 
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