
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

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

UNIDO. 

 

 

CONTACT 

 

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

 

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

mailto:publications@unido.org
http://www.unido.org/






Hirn, NAT[UN;; .Ní:¡;TMAI. UIUU+HZHT CAñIZA 

^•V-   ('WoJBCT -   ¡UA-M, 

It*) 

4 lee* *- %rçsrc;   ¿Toppe«- htoK. paw*^ 

ttfCHAHICAL AMD CffJiAL OOODS iKODüCl:; 

1972     -     1^87 pp. IMI. 

PAKT    J 

10*    1Ä«£_J!§TAL_ IROUSTillES 

Prepared bj;    Mr.   J.  Sewrch 

fayattrfirt:    Mr.  A. Sohaniüu 

JLâ-1 l_i. Octob.r,   1973 





* .      t Al     i Sui   . ¡ Hl\ 

1 "••!»   xi.    A •..' 

      i ; 

uil«-   ....    IH 

•••"•' •« - • I   i   • - • <    * i ., i    niM| , ,, 

1 '"I" r    ,.t* i.    .... i ,.   t,,,j(,»t ,v 

•   Ih    UHI-       •».    t    ,|    :       »   ,,,, ,„,|)H,   ,   , 





Tab 11     t 

U.  MUM.»   to   the   Itimi*»   It,lumi ri ;. I    ,1 .it i s» ir»   )%M   P.,MI.I,*,I   by   the   liur.. « 

- I    .l.ili.tu^  „f   ihr   'llniMiry  ..I   Srouo.iv,   the   mirirv   SUtt-Hlca  on   Inlw.t, 

,.t«i.liHh*.nt«  ol   huNic  Mot« I   IrutiMtrir«   In   Irin   In   1147   (l<*>8/>i)   »*,.<   ,-,«, 

i l'ut n I 

I r <iv i r»t 
•"'#< fnhar    in I 

YH/II   l'i H I iK i 

m -i'«, r   nf   rut i!> I iihTi> it 

lot it    pt'isniii   PiK.nfril 

-    I rt>n   tticau:   own.-rn,   rmpinyt-t « ,   ,vnl 

f.i»t ly   iM-mtir r •« 

«alnry   -nil   «MRP   ...rncri- 

"("•"•! I *»'•. 

-  <>th«r>t 

*•*   InveNtmoiit   ibi*l<ire dopreciat ion ) 

1U00    *. 

Valar of «r«4* output        inuo    i. 

'•rei**  TU lu* ii<ld»d 1000     V. 

Ht,'i 

VW 

11 It) 

44 t 

tfi»ëJ6 

40*014« 

194141 

11 

r« i 

41 IM* 

74 1 , 

!    IH,:..! HB 

¡  564« J40 

I 14 MX M 

lati I «     J 

»i*«.   -M-rii-H  „f   th*   V« tur of  output,   V.ilue   Vi.1,.,1,   Vot.il   I. i.f> lo ye«?« ,    v., 

i«t irlr»  by   H«»K    >lft«i   Industrie* 
. r__  

1141 

.(!!WJ/1)   O'HiVO   I 1-I6VÌ)   (1965/ ti) J 1966/7 1. ( 1 •.., • '    • . 

Tfitiil   <>#|)loy*«»« 

l'ita I  wn<e«  «ml mltrlN 

t()0t)  V. 

Value of  output      10     *. 

I     VaJir  ii'tded 

i  

ti 
1»    •*,. 

IUI 

169 

ÌOH 

114 4 mi 

1154 

«6« 11 

in-t« 

¿H2 

4741 

«»4519 

10.14 

32« 

1144 

490« 

«9694 

«90 

440 

1145 
"T 

th 

assi 

MCMRT 

995 

4M 11 1'. IH 

4 ! l!>•    •:      M.'""!- I", 

I 
1 ' '..s 

-<• ' li 

.J.  

•        «..«•«:     tb.  Irwu«,  IiHuitrUI   sUti-tic   1*M  published  by   the lur««u of .st.,t,.,,w, 
* • * MM» MUtntry «f icoiway 



I.Il'Il 

I... 

•'•     ' i 11" •   ill    !l.e-|i       '(til    I'ro'iilftH    *Cf'rilln>'    to   ( !>»•    I r ,»• 11 (1'>    liiil-.nt     ill 

,   ''M      •••!   Iiv   !(••    H'Mi'.m  dl   si,(i>lKs    >(   tin-   'Hni-itn,      I    cnn-mv J - ' --        !  -    'T-  -T-*  r..~A 
I'll I  il. i ve 1 Ml 

V    <•• t  -'M 1      i       (I   I   1 <•   I (••, t -HIM 

4 I ,i ' •! III U<*    H t «'«• IM t<   >1  . 

i .»<• t -i i-  ii   .irI i r II»M limi 

C(M>p"r  rn I le<)   .in I   i n 
•*tPl»l- toll* 

lit IllTH Itl'Ht   1. 

I    \   I      1(XH)  *. 

• it » 

Í NX» 

A, 't. 

J<*6 

J";W<9 

jiiJIi-ZlL'.l.''''':'X-U { VH'ii'">\ ' VK'">/*1 ( vm,/7_l J L5'•ZHJl *i?*^"1 '. 

;i«9|H7 

•M'. 741 

n<.4 ;      MIO 

T'-Oil» 

1008287 

Hilft 

1.' 10 

JJ<K» 

m 

me i     i4'<4 

10.T1H47 890404 

I "»«4 

1<! 1J 

Î61G69 

993100 

("•Id 114 • 

!J1W  i J4.il 

!H71 

1 M**» 

107!KÌ10 

îsenief 

jr.ji 

14157 

JU78 

2 limn 

3112398 

Table 4 

Hanic  Metal   Industrie«  and Metal   Producta  Indurir te« Compariaon  of   the fourth and 

Kilth  live  year Plan 

Total   new  employment 

Total   new Investment  - Million Rial« 

Valu* added . Hi Ilion Ri a la 

Annual  rmwth  rat* of employment  - * 

Annual   growth  rate of  investment   - % 

Annual jçrowtn rate of production     - % 

Annual  growth rate of value added - % 
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M v <    i-ir  I' '«it. 

!hc   iron ore bu-if i»f   ti,*   t'Unt  IH the Cho«.irt  depoiiU and  tiafq 

-xif.itu:   inn ore  i.-Rion   located   ">4u km  fro* the Plant «it«   UM 

'ode   \o.    Ul!,   tiip   (uri   bj*r»   i^   tin-  leimm  coal   devait   |U( tied 

7t><>  k>r   ir,<  tt...   i );mt   „it,.,   t|u.   uhur*   region  «ml   Wthern 

Ktäora-.vi.   .ti,'-ti,.ii  ni   cnkinii   rml   i-,   till   MOW  Mtmit ed  b»   ••.ji.-rii- 

1|s' •   I'"•''  t "•  ' «"K.     xi l.iret   rca'i»C',  o!   cok in;  crai  ni   the 

I pr .m i  ,!...„>* it   «ne ut>  about   ll*t mi II »on»  ton«.     In  the above 

Riverì   re ort   one   slteroativp   is   J«alinj;  with   poaMlhllity  of 

import oí cotte   (ron i xí,¡.   The  econoati.-al   result« are the «a«« 

(the  espensitrp  bent    ,.. , l i ty coke will   reduce  the con*u«ption  of 

other raw «ateriaU,  the inv»»t«ent »ill IM  lower etc.)  In thin 

«turfy alternativ« with  local cok* va*  taken into COM Idaration. 

limestone  i« «upplied  to  the Steel  Plant,   fro* the Plrbakran 

depo*it   located  10 km off the   Heel   Plant,  dolomite is «up(,lied 

trm the Lachuleh deposit,   located at  a distance of 7" '<« froat 

the Uant.    Juariite  in delivered  to  the "Heel  Plant  from the 

Matke-itaneh or Lavalum dei»«it«.     Hefractorv clay will be deli- 

vered   t.»  t.»e -.teel  Plant   fr«>..i the Scmiron or  Jenolan depo«its 

located at  a distance of   »40 km and   195  fr m th* Plant reanectifely. 

Main  raw m.iterials needed   lor the  full   production  in the  fir*t, 

aecond  and  third «tag»  ..f ,-, -na truc ti on   fro-  ti,e oouide  source*: 

Full Capacity 
1 ron ore 
Steel scrap fro« 
out«ide  resource« 
Coal 
Limestone 
Dolomite 
Quarzite 
Refractory clay 
iie frac tor i ea 
Mangaalee ore    „ 

ion« 
let Sta^e 
SOOjOOO 

2nd jta^e 3rd Stagi» 
1,745.000        3,é7O.00O 

ton»      850,000        ¿,800,000      6,050  ,000 

ton* 
ton« 
ton« 
tun« 
ton« 
ton« 
ton.s 
tons 

Maturai KM    jo kcal/».,» 

5,900 
040,000* 
250,000 
.21,000 
26,000 
12,000 
3,600 

27,000 
1_¡_620 

189,000 
1,430,000* 

437,000 
4!), 000 

110,000 
«2,000 
19,«00 
92,000 

48,000 
3,250, 000» 

771,000 

97,000 
138,000 
76,000 
87,100 

200,000 
8,830 

Includmg production or coke for outside cu.to«er«-l25ÓoO tA 
»n the firat «tag«,   78,<' - " 
t/y in the thirdstage. 

».».»„ ivi  uuniuo cusioaera-i^sooo t/y 
,00') t/y in flu' aecond «taf« and 155,000 



¿«•«•e ri tit i on of MiichiB-rw      i 

'"   'f»i.„.„rr. ,„„iitl 

«• "•  "i   -1 cuke '»».m«   h<ivi nr   '7  -t  „ 

toi.» * 1 ' **d      ?ar'°" e —«»   P-'-t.   ,„  . 

-H.ry *..   t mimiUr to tht J^ •"«  - •' «•"* „on 

•- - *~ P,nt ;;: ; r ; • -r- 
ftcantl?. »«Twndod  ìrnip^ru. 

: * '/"•' "-"•* "•" *• <. »->-.«, fl., ..., „,„ • IO«   <{   for  enká>  «-.._ . »    PAr"H 

"»•1H ,l..t. " •*" '" "" «I*U1M. 

r~ 81 -pn-m-     Atíflo^f.tion of íPO» or« fí„- M ..., 

th. li^u..     '      ,U"* •*" — »•> *«•**" WÉtB 

' ""•"— 0Pt — VMTUiU 1. f o. mi9é 9Ui ,t 



th,   «interini:  plant .     fV  «intanai   pUnt   in   t*t   ftrat ata*a af 

r ...»  r.,rti.in  is funned viti» s«« «ínterin« «iahm« villi atatst- 

••    »p. «  ..f  TT *q.».,   «h»  n«waltl« annua!  c«p«lty of  »ha al atarH 

•i        -i.        i i.i   -     "(Hi,!**1   (oriti   of   linier, 

' ' ••     - '      !>-r   -il   r   n». trit | i"'i   th«  »l"il«iin¿   umrutm     >.>     ¿ 

'   ' •     ! ' -it (<   >'      -n«itr<  »mn th»  «intarma  «ne M ni»« Nu. 

'      •   •' ' i   '• •  rom» niel #il,     «ih  M*ln-  «In« »i mu  •»*•« «f   ?'   »¡|.i 

HI »ut   iiirnvc  V.LiEi     "   '"   "'*   '»rat   «it M»  <>l   cinat rtwtio«   !>n» h Inai 

furane*  «tth   iM*fil   Voiiiw»  .1   |tm  eu.«,   «rao   am it,   h«» Ins; output 

"f *';",(*pp * .««/»n»t.      t,«  inarm»  i«  ti# 11«r«T-»<l t»  tha eia«*   fumata 

pUnt   hv  *  n<   »»«nr «»•»ta*« ami  fra«  tha bina  to taa »hia»  hf aaaaa 

i    » ''•«l • ru.    <**.>  r|(   r«««in<> iirMm  l»   prnviám4 ta aaat  aid 

l*h* •««etimi ataga af construction anvma.ta* «iMili»na! tract loa 

il an* blaat ft« maca with a awaful rolwa* af ¿000 CM.a. and at 

fi»  Ihirtt  atac.-a if tan ar>>"t>  ai-vtlar   fa mac a*. 

ti!   the  pijj   iron  1«   ptannad  to hi« utili*»«!   In  lonvartor altan««. 

Cwartor  thop«   -     In  th«.   ftr*t  «taes af construction ronrartar 

«Imo   in   f\irni*h*4 »HH  J  coiiaartnra  aach af  <*f» tnaa   c*ta»nty  aM 

• aiii-r «f   11WI tnna m|.«citf.     l'ha artuaal  capacity af tha «••• 

»•rtor a)iof» in tha first »ta a ia 190,000 ta»ta la etat sillaU. 

Thraa cant. tinnita «taaI esatta« »tanta ara previ lai  tu UM e«*- 

»•rtor aha». 

In tha sacond ataca ef oaaa trust loa oía co*»«rtor af ti» 

aapaaitr «ne thraa esatta»«— saati**- alani« far 

tiana «ili   ha arac taxi. 
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»"   I ..a   thir.i .1*,,,   ,|  .„„„tr.Kt.or,  „n.t.^.nn   U «a-JP  f„r connti.« - 

ti*, of tha •«>• CMmlir «i.op Ko.  2 coaprUin« thre. envetes 

«I   II© -   l-ïo tna* capacity «ach «M  four continuo«« en»l in, pi*,,,*. 

Mo 11 in* «till   .  rh# «roductlon l'ro*r 
in fan«: for  rmialied   «>ll«d | Idilli« t H 

townd,   «fiitar«,   hesa#Mn<tl »action* 
frow dia.   |fl |«   |.i(i w 

Mat.  io te  it» a* wida and 4 to 

lat  Stag*» .'nd sti ,<• 

70,000 343,000 

3rd Stn'i>       :  .*_— H 

343,000 

•" ••  ime* 20,000 ao.ooo 20,oou 
taf!« iron tit« 2 te JO 39,000 1*0,000 1M,0(X> 
1 *•••, ilM  IO to 10 4*4,000 1,070,000 1,070,000 
•fciwwU,  «IM« 5 t« 30 11,000 »0,000 90,000 
tail« for narr*« gawra 5,000 3,000 5,000 
*MB» ¿0 to  SO «a vi««,  1.0 t« 

3.3 m» thick 5,000 3,000 5,000 
tir« rada «i«. 5.5 t« io m 30,000 90,000 30,000 
»allato m m m tm T0.OO0 - - 

Tato! Merchant *acti»na »00,000 1,745,000 1,745,000 
a»t rallad «newt« and »tripa - . 1,200,000 
Cole rollad «hacia and atri an - - 500,000 
i«Iraniaad ahaat« and «tripa - . 113,000 
ila*«  plataa without coatinr - - 10,000 
Fin Plataa with alactroiytic 

M*tilh| 
70,000 

tatal rut«  , 
1,»33,000 

Km* 1**1 H«4«*ed 909.000 ItMS.OpO 3.870.000 



IO. 

1 •"•   l    '*   '"»II-.1      .rei,  .ml   -,tt»p«   «it-  í,ilr»ni/ed  »berta  a»4 

situ.«  «"ill  be »ost   jitoinhl»     i.iii,ic«««l  in the «euarata  plant  (aee 

:>.ll... i,   ti»>   cnxiiii tion in,!,,!.! i«o of  ili« tMrd ataga of .onn'truc- 

1 i-n  «ili   hr    ni |tw teil  MI   follow: 

v.-ichi'it   sections 

not    <•> I •<••!   •.ti.-et*   «tlld 

•-t II UH 
«»   ti 

1,745,000 tuna 

1,9'K>,000 town 

3,7«,QUO       tona 

Hot  rolled «h«««!-,   »ni ntriM «ili    .*  (artly »npnliad to  roll taf 

• ill   fui   MI   cf.i. t ion   . i  coli« rnlieu «beata and «trias  ami *alva- 

ui/-«J «hee»      t.-i  „tri.-  li>pi..n ti:-!ioo ton-«),  the  raaataina; 

Ituntitv   .r tuit   n. Il fi'   <h Ht-   (1VXHXKJ torn  ) «ill  hm »old dt rae- 

tly   to  atclüiiical   «n   ineerin«   |ilant't. 

There  .ire tao  alternativ*  for   the  second atara of conatructian 

tha alwv* aentioned uno a*  the   ftmt   al tern.it ivo and   tha aechad 

alternatite-ettahlish-nent ni   th«   flat   producta  production «ith 

retention of   the "i.rcl.ant section*  rolling  it  a   leva!   of VXMXX) 

tons/year. 

*ith  the construction ol   the  I laut  a^cordm« to   tue  *«-cond alter- 

native,   in   1154(1?-/«)   there  «i 11   »e a «hurlée   in  avrchant 

MA.10IIN of   il...ut  'KKMXK) tuns, year and all   Hat   producta ahould be 

rrsctically   i» -orted,  «inc.- due  to  hi«h capitili   e*r*mit toree 

(about   II billion mula)  espleti on of  construction  of  the  fiata 

rollin* co'«|,le« nod reariin; fie  rutod cauucitiea  practically 

would  be posa 11,1,. not  earlier  than   in   1116(1977/8). 

ra»m":   into account th» lore-inn and  in  particular the  poMnibility 

of faster achievement of rated capacities with due onaideratioa 

for utilisation ol available re*.ives envisaged hy  the  project 

tor the  firwt »ta-e of construction,   the  lechnical   and  scontate. 

¿apart  recoaaanda the  firs»  alternativa of tha second »tag*. 



It. 

»H«    rn I I I'I.      ..,  | |*     ,„,   („,,,,    , 0U 

t'ont truel ion: 
'•' ti<»it «il IM  in. Hi»  first  u*g* (,i 

iiÄj^JSLJiiill-JEciü^ni    çon^mung of 3 eootinuou. rrt..ting 
tan«- ..en »o taWhMT f„r ^.u,,, „UUUt  4 two,hlg)   m 

.U,-.  th. fimi  thro, of .„ich .r. ro,.r,in*,  . hot ....  cooH., 

*•*•. «trot«** liala« NCI,|,HI Colu rt#M,f .na cpop -nH -caU 

hMdltn« dtvicH. 

co,t,nuou,  r.h,.t,n,   Mm«:.  f„r rono.t,.* bi,Ut.,   19 t^-htgh 
•»rMn. .U..U. .rr.„ged ,„  , re|Iin..   „^    ni|> fJr>t  i3 Btan(ta 

arrant .n i .,„.„  lorn, th. h.r ,)drt „,  ^ mn^  ^.^  ^ ^ 

mUn.m *r. c*,^  ,„to . cnUnrnm rod «roup.     r„n  „„„pme.t 

of It* .1.1   l*.»dH  « con,i„, ^,  CM .h..r«,  co.l.r«,  con- 

wjror* «.d ».(..„  lor   ball.nc-up «nd handling hoon*  and  rod». 

I- il» ,oc  nd ,U,. of c ,n,truct,on „rori.ion  U ,„«,.  for c<m. 
ntruction of IN, MO „ .„ ,  -^ „ ^^ ^ ^   ^   ^^  ^ 

the prtxHut, ,„ „f   t',. r.T.) M hr«^,lon .,,, whlch  ,„   , 

•rocted. 

1« tho tnlrd „uR. ol conation either  1700 « ,OBi-continuo« 

*t p.!!.., ,tri„ .ill or «ou - --i-cootim,«,«. tot „trip .ill 
«111 I»«roctod. 



• ! li        ; . M    !   .1. . i ,i .   ,, »     •    ., , i | ,„,      »   . « *»wil«l i«t   »alt 

"i  '     «    sj.ii-     y M r •• .     t '  ••       I   •  nit 4|f>l     .It       mili.il    «ill    (*«! 

I it" i!   -I .      ,. il ml 

l«i     < « ••       !mé   *t««a »ni   >t««« 

""'"' i.'i'-rH'LJi,„Lr1<-,JJ,1!^    ""•   !•»•'• »'-i t   >r •«(<!•«   f..r  th*- a«'"*» ••»" •'!  tfcaaa 

r> 11 i. lur I*H   -   toni/ vaai 

Ut Sta««      4«i it««« Ira*   ««*•* 

i I.u   i>..iif|»»d refrai tori«« 

'it«   • l.ijr rt>trat tort•• 

t-rlr»< tul?  poi*ler%,   «urtai»  and »«•«ru 

••«• •». 

JO,«*J «*. 

N.nyp i?, 

.-n 

Total V,l IJ\< 

^IJ'y   rei ration aw,  art   fro« .Hitante: 

th  r   refrattaria« I ii'ii*   ».  • r 

tat  Hit««    ime  **•«• 

T,*mil t« 

tr«   .ta*a 

*?. 

Till   now,   thr  i»fr»ct..rv    .»ant   «is   no»   »at  tutti!  M.1 Ml  pmHaaly 
tata   Blunt   will   In»   bulli   »„   «#i>*ral*-   ulani   - nec U>4»   %a.   V*\4 

elraetor» Fruitoci*. 

ttalaauta and cl.iy» jit<  t..  »#  Sunnrii   m  iw rutar; hi taa <lta.   !.*>« 

ami Mm   |o«^.     inrt»«   ^,.ift   mmu«*» -in.   í.¿ « »rt  i a» ta 11*4  far 

calcinatimi «f  Ua»* to»«-  m  i ,t   i.r,t  «ta«« af conatrwtian.   uaaa- 

«ion of  the   II«  ,tr«.|.*.-HMti     lani   »•  r  n.iaara«  la  t«  «lt«r»«tl*«ai 

in  tlw a Ha It  furnace   ,,    ,n   thr  ,„i .,PV  MIM,   IW ««MMI arar« 11 

lina output   «ill ae: 

r— 

I iw  oiitciit t"f»  <,   »«» If 

'-t      »tl 

M,< 1M,4 

Ira i< 

«»,«• 



n. 

•14« ft«r«p 
- •• »IwM r.„   K'Wrli« «H nennt r»t »m   «Jtrl   out- 

~——--~  —— ____.  
••«   'Ui¡« ¿né   'l«t;e '>r 1    >t n* 

"•»«•t« »trap tn«m/yr4r ?¿,|(>0 -' fi.iKlO 
" r«t    fr*« not* |<t» ta*«/jr»ar ".wto l*'»,tX>0 

ttUI   *«r«p 
Wn»/»»«r *»,<*» 1 • ».(MX) 

'••(   »,   •<,' 

- • —«• .  

r .1 *.^r,, .-^„„^    ^„^ ^ -tri|cturM ia 

n «t#  "«|l«ttÉ-|.  ^tf'r-it   Mud«   oí   H.t... 

l! 

• «tit««» 

* Uffa   v.> 'rp»r 1 .'>,»«K> 

1H,40U 4*\ t»K< 

«     1   HI 

I* •*t fiM •«•<• «r co«> 

•élk 
true tío*  the repair Cor» iut* 

Ml.     f  _-. ""  Bf   ^   t,Wr",r'   ^  •*•'  •*«•   «   — 

.   th.   .,-,c.„^  ^.p-47,10 t«m/^.r 0f IMehl_ 

l«r  th. e.*-  o*,.,  ,,* fcr-p«.*.et  plant 



14. 

-i'ii<'fiii'   l'Igni.   t'M-  rolliiir   «lit,   «*vi-nt.   fi>r   thr   ir fratoni 

|>l*«l   I'tC. 

'JüSll2._LJLí-TÍ -i« |>|» I i "*   Ih'    t Uni   <i tii  u»if;-#»n   fur   tho  cnnvrrtor 

»¡top »tul   lor   I !•«•  mitin. .      lu   tin    fi r-tt   «i/,«« «f  , ,»ii«truc t low 

it   c^ntiM«  oí   ¿   *ir aruriluii'   unii«  !•••• h   with  a  («(i.tritt   «if 

4.100 m.a.   iMT  hour ni   o«»   »n  ,it   t'i k. /«n .e«.   ni»-««tiri>.     '(»»• 

oijriftn  fire«  »I   «»mut   V»*» ni,i.   jwr Hour   I-  n> 11 vers*  to   the 

bliit   furnier.     «t   the  «M»I >>n<1 *ta>.» of («n^trurtton   It   I»   plamt*4 

io »UM«'id   the «il «tin    >'»/*,•«  plant   with  a<Miti*nal   tanta i I at Ion 

of 4 unit» aim lar  tu   the«««  ilo«n^n«<l  for   ih*   lat   »ta«« of  con*tr«M 

tlo«.     In   the third «t¡v:o  of  rnnotritct on   provioio*  in Mito   for 

construction of   the oijrpron   plant   S<t.   ¿ caaarulw;  thro* air  41n- 

aaciatio* Mit« with a cap««it« of .12,400 cu.*, of 99» tiriti  aar 

«aar,   I0,J<» CM.B).  of §9.5% miK-«n  or hour OT00 cu.«, of 

nitrogen  nor hoar. 

Utt-tric Pawor    In tot  fimt «tar« of coantructmn tw t«rtjna;aaaca- 

ton with a capacity of  I J, (WO M «act« ar*  IMUIM at ta* t«rfce- 

»lowor an« »»«or statt**.     Rio raojataia«  laai of ta* Flaut   limi 

tat to M,fM» U   in aMp,.liM  by  tho district  power station  at  tha 

UM of BMAW.    fno Min ntoaaowa svaotatto« KM to» «1/1. J KV 

transformara «0 MVá each.     It.« toil, r no««*  ia  fur* »shod «it* 

4 Boi 1cm,  aach with a capacity of W tona/tarar o too» at 4© ata. 

In tho oocond ataco of construction tho n*w«r atatiaa vili  h* 

oquiaod «Uli tat «O Wf turbogenerator;  total  capacity at avvar 

atatian an* tor«»* low* r «ill aaoiwt to »4 E«.  la th* tètra) atan* 

of coaatnwtioo »M aar« S© M* tura«-ronora tor vll>  M iaatall#d, 

total esaattttjr »f newor H tat ion and tarnoblawar ariti afMMH  ta 

144 KV.    la tao aaaand variant all  aasnaa fa*« «at «tilla**: 



13. 

•f **• praiuitla* a*oa> «r tita ri«««   fjm  .»• ..     . „ 
«-.^   . '^M.10   kfl/fmr at th# 

.^..Tc 7 *"•"-"- "; " - - •  

*"••*•* *nt-«it M t.m*A««ir   ,t   th*   f,rMt 

•*«t» af conatrvrttaa,   |7^ t-.nii/hoi.^   -«   ... 

•taction MMI   J» %vmm/tmmr, lm  .__  tk 
•r  IR   i»«   tfcirt .t,,,, of  construct >r,n. 

.....        *•'"**»     U  "»     "~*   «t«. of co, irf in|1   thr,.#. 

•tant« aa« ••sarai« i,|swtr iiillM  mm^mt^^t w»r «lati««   pmvi«««  With   tw   J(Ä,  ,,,.„, 
I»r ««.«t« cerasa.«,.    i„ tN# .„«„_, 

-••••«•I c-pe^,. ....  ^ *** °r «"»"""•• — 
.f **, •^^•~ •»»»•• — t.11«, ..,„ ,Uh  ,  , ;( 

• .....  aar .i..t. „,< mimtmm im ^ (    

c~*r*—r. af 4flo ea... -.,«.  ,.,ch> 

^iÄJÜttk n.. ^ «r .*.-.r...  „,.r .„„,, fnr  ,    , 

flit.    U.,„, to  inMllfitriMlt «tar ,!„., nf  t(((P 

—"• . r^âre.ut,.,, „tçr 

•laat. J»**-» i« pr«viâ«Kl  m  th« 

1*» (MiMtrlal ««t*r 

irp»h wntar raaai 

•"* **•€•     -UM .;ta.re 

«•••tla« eii.a./hr 

-«•r«al cil.«./-«»c. 1 

1.4 

to.i.ooo 

".4 



f>. 

I r.«"1*^ >rt_ 

lh<»   iMit«i'l«   turnover  h*   r»i'••» 

bv   torn«« 

Tot«!  out*iti« tyrnever 

I'hf   in«id«   turnofer   (>»   i»il«,i» 

•iv   inrri«*p> 

b»  «M-chaniifll   trjrm* 

T«tal   l«i<«  til  nov*r 

H «JO t<>»m 

Itimi tin« 

|« »Mi ton« 

MKKl toiM 

MM« I t.»fi- 

ll «TO tan« 

1«t    >t*n»     dnd   >t«-*       Ird   U«g« 

.¡100 

J! Ut) 

¿MMi 

t 100 

SUO 

?no 

Hi.» «J 

.!MO 

1 i«X> 

tt«oo 

•AX» I "»740 

r.jon 

t.soo 

1H.700 

«.on« 

1,100 

¿6, WO 

v\,«oo 

Fttnr« «r« tao plant«  producing ftatanvd rallad  producta fro« !•> 

aartad killtU: 

tilt* plant  U t*o«**i»f Mitt«« M i iO i 1« «^ U V I K i Ha, 

T'a Im« 30 an ap ta Sn M,  nari*« atri M iO I 4 ai U RI U ai 

and round bam for  rainforcad on«rat« din.   •* M «r hi VI • M 

vati a«  for need vile a I   «i-in«trnn   li«.  * ma up  to   1.!  am.     All 

tna*a *naa«a ar« till  no*  ml I «J fr<<a iapart*4 liillat* dtaMMion« 

NiWai, 

Tnara ar«  iaaUll«d  tan at II«:  mil   *».   1   lor  pradttcttan of anrl«a, 

taaa, aar« and «trina - capacity OT,eeo tnm/raar a»d Mill Ma. 2 

for product la« af angla«,   har« aa<i «trin«, eanaait« Ml,0fl0 toaa/y«ar. 

Tata I canactt« af 41M plant  la ITo.nOO Una/yaar;  ina prediteti«« la 

»•ar lS«7(lta*/l)  ava 31,450 tana af rada me aar«,   1735 t«M af 

taaa and tO.SftS tana of an-le«,  i.«,  total   productian aaa 41,100 

tarn«;  tna production   in  jnr   1'4"   ( 1 <   )/70)   wan Aw,lie tun« »t 

rod« and bam, 4V ton*   »1   »"•.   i >•>   JI/t » nl   *nfl«a   i.e.   tot.»1 

•radwctta« aaa 9U,167  m ,- ri rtiei  la |.UMll7ii/|i «%« 

lOIOI ttaa. Mil   io.  "ì cont tnmu«  »ir» n<l Bill vita «Ira  ttfiian- 



'•'  -111 h,,».,. ,.,„,,,, rll „„,,,„„,,„.,„., w lnHtnllf.(1 ln 

o~.tr m m,<*«, »,.„,/„.„ WH .„t u. „*Plll,m ln ,„„,.„.,. 
ii **• •,.«* .,„  Iw, .,„.,rir ,re ,(l|  <„„„„ t ^^ (((i 

t»». r.^,ty  ..Ch „„  .„.u,,.^  „Uh r„nUmt0UH  c^t||ii    #|u|p_ 

*ill b. U«»,(W t.ln,/,..r Uf blluu prl„,l(rt,(, lr>1- rrwr alJ 

M  ,hr   •^"   ","',  ,',n"1-.   -   -H   -   fr.-   ..poitM  b.lUtP. 

I« tW m, fUe r.„ „„ twm mthrr ml9ttfU aro -eU(nh furn4M 

*•*•* «Wt, «> ilMM Mch ^ ,|U ^ .. w|l| b- tnst<ilUd for 

PMAWIIM  -Í arti». .,,. «eli««.,   fc.„álM,  M,*clty  of   ÍSO.ÜOO 
t**/y««r.    r*. *.* j*^. tfW^r efm,le#r.tloll im 4inet vmdac 

UM  fr«« art to «pern,* iron an<l  ,t#el, 

Miff  .r. *«|i»âc.M,   u.»   i„n   p..,h  hcUn,   fur.,.,«,  h,    ,>*,*, 
«r MUM..   i„ fMrw#^, h„.ttH) hr o||   hiUmtm ^ hMtw| to 

«"•«•rito« l^.r.l,r, „«, **«, *«!,«,»«,,, tr««^rt«i hy h«t 
Mll.t  „^.r u ^,,  v,.   t Br NB     ,  ^ -é|H ^iBt af ^ 

r^fU« U.-.U« til „,., .„ ,„„,_„«.. „IU> .„. e#olj(|f 

*•* -. .- rt^MHf t.HU.     Affr colt«, „M .*•.„ «r. 

h«n4l«* br *v«r1k«a4 cran*». 

t—   M^ll    „    4I.^. 

140,onn ton«/ 

«f   hi|t,( 



le 

«•i t  ^.i l vani /«• I   MiiHi   'hit.   \ "   -  f.  "   fr«1«  «h»!'i  (ir>rt'»c«d   tu  111» 

t.   i   i    the  «ill   «ill   supply   to  a«rkat  M>.      UK),OK»  ion» 

,l »i,., i... ..i,i « >,o**> Km, if pip«* fH'i ymr. Hkalp liitrip) pro- 

, t, • r »-. I in tin« «ill ha*« ««I. «I<lth "on mm »ml tlitcfcu»«« 1.5 «M 

tip I» 4.« i m. '•«•». u'lltn» «n<l I'tpc Hill «a* |>ut Into onara- 

I ton   i-,   ftM'   ' I'T" • I. 

1 of«*< <«t <>t     >rn'i« i un ni  ^i^lj/yi » l,«'\l«  aid    onutnict ^tiw of V»w 

u«>i Uni^J'i 1I-. 

t»  nIr»-.* '•   »»'il ionici,   Iriìi  »ni Htt»i>|   l'I «ut   In  Kmfahat »»II   h« •«• 

lir'fd  to   l,7|5,(»ip tonn/v,,,!- of at »pi   fi «taha«* aa< tiona  in  tha 

fifth  fi»» vaar pia« and V»70,000 toa« »*ar of ataal  f ialina« 

araéatta tu tha aiata ft»» /aar Blau. 

lirMMt af laatallatl Capacitiaa of Htaal taate Metal 

UNK) taa»/?ear 

l«aa*trtaa in Iran In 

1151 
(197J/^) (1*7?/«) 

IMI 
(IÄU/3) 

13M 
(1M7/I) 

Iron  and   »t*»l  Mill   Isfahan- 

i                                  - «fction WO 1745 1745 1745 

- flat« - - 1490 19W0 
1 
l l'(MCü   \tt*aa -***tt«»B 44 IO wo •00 1000 

•M«'"«   »»»•• - »0 io M 

\itwaa Hollín* an<t fia« Mill 140 i4o 300 TOO 

Alt  ral 1*4 «aiata - " 740 740 

<•»  nt tnt>bt Met»,  aaetioaa - aaoo 9090 

Ulov a«aa|a - 100 300 

>!»«'# ima ( M**t» raaVH 
pallata) 

- tsso 1530 



I«. 

»M,. 

— i*i"'r*._«•»' 'ini" 

-Miurci>i  lor.^n   rra.l*  stati «tic« of I ran 

11  new 
I»  ».  fatar. d~«„a «ill  h* hU„er *,.  f.   c.n,tn.ct,on „. 
H—m and reconatmcr ton of „id on„, 

——————       T" «coramg  to   the   Author r.f thi« ritudr 
1351 

l>rmmn4 of Kaila tona 40000 
iroauctlM of ral la-narr.« 

«•*• tona 5000 
-«•rial    gag. tona 

'<>(•!  pmauctlaa tona 5000 
'•K'wrta-  j .aparto • 

tona -M000 

115« 
(1977/H) 

44OO0 

5000 

5000 

-1WOO 

mi 
(198'J/I) 

5000U 

1166 
(1U87/8 

."56000 

3000 1000 

50000 60000 

53000 65000 

•5000 + «000 

ration of P.u.  for normal ..„ „^ ^ ^^ ^ ^ 
ih. ..eoa« ata*. of pnéucUan „„,,„„„ of ^ ^ ^ ^ ^ 

-M«. .r into th. p^t.on pro^n of th. .„ pM for th, 
nronwetlon of atr*ctru«l». 



STRI CTI <±klà 

l*|K>rt-i of  -itructuraI«  <*«*••   '«Me 

• '••<     <<•'•      •    tr   virghi»«  >>f St rn turalo 

.Uc-T'lltii-    t..   the   iu(l«r    o 1    Un-    -t   •!_.    t\»i>    ^'jPfjLìii J'.!.'»*   ^'il*1*..  

i .>t •• -c-t   .ij^   'i"».i'iilj_    r<<\ ii t i 

Jl'ul     t>it(i    \     t       >f     lt«"»»t        ilfl*».!-^' ti .i) i 

r  i 
t 1 »; -/-\ » 

578IXK) 

1 r,(, 
1 I'l7"/H! 

moouo 

IV. 1 
(I'RWU 

1"H6 
<1"H7   ) 

i>esand                                     In s 246001 IO 1600000 

Traduction:   Iron and 
•it##l   Plant  »t  tsf»han   " HOOOO 1U00Ü0 1320000 1320000 

IRNDO  ARWOS                          " ÌTQOUU MOOUO 480000 650000 

NH Plant                             " - - 730000 1900000 

Total   pro lurtion                    "   • ìSOUOO 1440000 ¿5J00O0 3470000 

Surplus • or shortage -    " -4¿«U0O •110000 

,      . 

•«0000 -130000 

Description of sachinery,   e<|uip«eni  ¿nd  proco.* noe Iran  and S tool 

Plant  at   botaban,  and  IKMCO Ahwaa. 

BARS.   HOaS, 

1 sport* of   bars  md rod*  *e*   i »ble   "> 

Ko ree a» t of 'Jowand,  I rottet ion  an-'   »nottue "f Ilari and  Itolo According 

to  th» Authoi' of Tbl«   itddy 

11M 1156 1361 

1 

1366 
1197.'./I) (1977/M) (19H3/3) (IWVB) 

üeasnd tono 91000 265000 560(00 860000 

Production:  Iron and 
Steal  liant at taf alian  " 20000 110000 395000 195000 

IKMCO Ahwac " 40000 110000 225000 315000 

New Plant •i - - 300000 300000 

Total production i« 60000 460000 930000 1030000 

Surplus • or nhortago -    " - 31000 •195000* •360000* • 130000* 

Doscription of sachinery and equipment and proceo soo Iron and Stotl 
llsnt at  Usfahan and IRMCO Ahwas 

* Surplus eould bo partly n*ed for the production of drawn wire 



•»treibt «M||M „plr.,      |(1 

<»ifr#rP,,i   k.    •      . t0F nro.luctiun  of 
, "  k " "'  '"C'"""C" «^-r,,« ,,o,luttH,   ln. „ 

11 r,.n 

.'. 'I- 

• K'V 

''IH. 
( . 

If 

H. 
u. 
H. 

 • ^nieiw^Ugl   lube«    mi  'lij^'*j_int 
1J45 

*eldcd & ^»illesa 

jte«-l Tuf»««  «, pip»« 

1346 l->47 

ÜSÜZíiJ Ll'2*Í2¿2> ( ltfO'J/70) 

Í00,i»78 -i7*».^93 

orni) 

H4H 114 U 

1H9.H18     ¿17,71« 

r.w 
11971/2) 

56. «94 UUÜ69 

>ourc:  pr.r.É«.  fr.d.  ,UtU(ic, of  |r„ ~ ~~ 

ThW '-  f-r "UnU ""<"' " «fon  ,„   lnn  mt  proHenl. 

per«e»ter« nf both lin«, ar#: 

- "» r... IIM,   „.„„ Pln„   . „.^ fl„ uiti wi 

- thicWs«  O.OHT'   U|,to  0i1n„ 

- length upto   to  leet. 

- «-«nacty  1->0,000 to»«/y«.<,r  „ tW) 

~        «hi ite 
*•• «MMd  litter Welded ai DM        J( i«ee pip.«    . di.«etrr IH« u,,to 4«" 

- thicsne*» O.ISH»  upta Q^S» 

- length apto 40 ft 

" <m(Mtit> 24°.«» ton«/y..r iB tm 

•hi tU 



• <i i jit ion ul   Ma». ' i_m I_|J    |iiij*N<iit   .«nil   i nu «."»» 

><«•   t.itei t ala,    I. P.   hot   ml led  ill«   It   M    .11   limitera  »!   ;>i (*a 

«f I   hot   rolled    *»if»M*.    If   (»••"!    lorn-   f •> t   >>li     tui'fter*   of   |ri i.t»« 

*r«.   »/a  aported   to   tli«-   lut-i»   li>   lr>H km,   «ni   imiué.ted   tu   tin» 

autcnal   «tor«  p   t.jf  ovarliaad cran«.      ih«-  viriti, ni   toiU  or   «h»«ta 

i *   «ithiT  .nliu<*t»<i   arcordim»   t*•••   • rn<uirad dimeter  <aidtli   - II   U) 

<>r   IN   tui.,riT  an.I   tie   .«.iteri.il   i«  u'i  hot h  aide«  cut   i a norm.   1/4"). 

ihr   ra« «Mtm-iMl    is   t rarmport« -d  to  '>oth   Un»«  bv   .»irti» «H  «rtn»«. 

The   rirnt  o|>»r*tion   IK  cutting  of  malarial   on  twth «tdaa   (if 

n«*<.e-*.ir»l,   KM*   Ni   h   f »|uincy   forni nit,   WiW  aataaatic   »«(ding, 

cutting of  pipe  to  praacribad  Imjrth by co H «a •• and aur.'ac* t.-aat- 

it. 

Tajara ta a nil  aqutapad taatinf roo« ta thapUrw.    all  at pa«   ax* 

a.iajuctad to a nyalroatatic premura teat.    Other n   .-daw:ruetIva 

teat«:   X-ray teat   anJ  ultraaonic   taut.     De«tructi»a  te«ta:   tat» i la 

te*t,  a«fld test,   sharply tPIMI la  tent,   llatrnn.nt teat  etc. 

Pro«*wctiaw of beldad  "ipoo in Ahwa* I'lpo ^n-^iL1 »cotdtag to 

 the-   Bureau of Stattatica ol  tttc Ministry cf    -conowy 

Production  - tona 

TÛT 

30,000 

154H 
Uí*»»/70) 

«7,0(10 

"i-»40        R55 
(1Q7Q/1)   <1071/3) 

45,OU0 100,000 

Tha production  la,   and will ba liaited  by demand, 

rorecaat ol Production of baldad Pi pea   m Ahira» Pipo MUÍ aawait Accorali naj 

to  the Author of taie atmly 

Hraduetlan - toa» 

1351 
(197«/S)     (H77/8) 

120,000 

1556 

240,000 

13*1 
OHa/8)    (I98T/H) 

3*0,000 

13*4 
1 

*»,«• 

«•all eeantitie« ««11 ba »ported t-. the coantri.a in tita »aratan (*lf 



¿1. 

-± •'-•'   :',MJL'i» •L'í-'.,lL,.."L!l_-.liil-£ 

'   ' - *'•'""' *""">- •' »—..- ». , „„. 
;;"; ;•• • - "*-'~i~» -.*, „„«.,., ,„,uc. 
"l,n  "»   "»«•*• ---i»'»f   .,n   t        di,,,...,.,   a.   ,    , -iM-nle,   2     an,j  ,„„.   U|to  dlaii#t|fr  fi„ 

; ;r",on ,,,r"" -l ---«^». ,  
1'^       * p "^ « •-- 

'*""• 'ír""»  producing cla»*d     tkl>        - ,,   . 

.. tfc-_-     .     . «•"«.to«! that  ti... production 

¿ZU TU* mnw»»> - «i»"-«.., a**> to- 
*c^r4ij« u, th. ^_t^r yf T||4f , 



M   lt>« nrentmt  tt«*  Hl I   rr |ui re w nt»  of  •««iltM   ptptta   ara   bftaf 

i»r>nrt«d.     To mrM   th#>   franti of   r>**t  co'Muaption and «tat «rain« 

tu«   futur« d«MM<t  nu  batu   It turan  «r«  «vai labi« ataca   tita   lapart 

atatiatica ar« of   little help a«  in«»» du  not r«ct>rd ««ajalaa« tuhaa 

under a »»parat»  tari fr.     iw,r,   th.' <• sport alati*«ira  of th« 

inrHmtrial  c.iimtri»«   ir«»  of , ,n%, H.-rahi«.   help,  «in«  th«y   «l„» 

the m-ainlcta it<v^ 1   tut««  under  i  «eparata  heading. 

S.»a«l»sa   ruba«  Ijjtort« of     iJ  < i-ountrj»«   to  Imrt   (in  torta). 
~T "~ ' ~~T 1 • '    " -i "— 

s«aatM«  lab*« «nd Pipan  in 
tolta 

1'*»» 

I", UK) 

l«*W 

ì2,«»nti 

l'»66 

41,000 

I«»" 

45,400 

>*Ml«M ataal tub*« and  pipe«   ,r« aontljr *»•< in production of oil 

and natural ga«  (at  pranent appresi watet y ft<W), «ater wall«,  rafia- 

ara**, autonabil«  induatr»  etc.  «lierfrer  pa«*ible a«aal*«a   tuba« 

•nd pipas ara b«int-  replace.! bv *oiM pi,,«, „id th# daawnd for 

«eaalMS pipaa aajr   fall. 

» cording to th« latitati»«" ^..«.„.„t   I.K«*«H Ministry af  EcoiMay 

and  IMNC0 Ahwac,   tha   Iztt.-r «H     pi-c^r«  a  ntmty and a f ta r«» ras a 

prnjact  for production of «ouïe m   t>;„M. 

IWMC0 »hwas ia collaborate    „llh  l)e,M .   A.fi.(F.U. (iaramy)   Uaaa« 

*.G.  elaborata« in  i3WKf» • :>.     .t.„iy  concaraiaff      a Taba fana 

..-neh Plant for Marni i actum-    >M«I-..-•-,   .a^ant«ad Three««* tabea 

in   .«ai«.! di. fr«.    V u» ,.. v.     ,  „, , M   appr«,    «0,000  tonaAe.r 
m two ••*ft «»aratian. 

rh*  piaat «hould be built   ,,. t„-, ,ta ,^.-fli,  „r<Mhieti<M1 aa^.^,. 



.Ill')  .  I.I.I " ' tv «'» «t,. I,, .1 ..,., ,  ,,, 

t»i**nt,.*4 tui,«,,,   t„ „lffi ,,„  u>>  (f> 

'M   to  «,-.  „,   HO,«*.  tBBH/y#,r,twt,   H(i(f|   (i(ii.r(|t)ofi 

"   ' r.ic t. .n      ... ,-.,i„mH  1 hi sorted 

'• ,-r-,-r!I»".?'_,,«"—^I^1M,I. , *,„, ..r„rmva 

""*r"' ""T" '•"",—-« • - ....,.,,„.. ,„, .„„. 
"! ,:,"-,J,°l '"••""• *--••• •••• «»",.. ....,.,„.. ,. 
~ -,.r <W,Ilru   «,  ,á„rr4n,. hv _ of a   |(inrri|ii 

C,n,h'P "«•"-•'"   *«.*..N...r?,.n,., •„,„,,„  lld.ni).      ., 

rod   li   iotr.ici.il H.I   i,,t„   ,,,, .;   ry| ,„,!,., 
*nê  vm^   it   ,.„,„„„  the  „u WH  „„   „,,.   n>n   _    ^   ^ ( 

t^cy.t^r   „   ..nnM,.rt   to   «,--,»,,.„   lt,orÉ.f|(|. '„.^ 

ror..^h(,,lh,uhe.    o,, ,„„. .„H^,^,^^,,, |ni(  ^ 
erri.«, f  .  re.,eP .,,„.  t„.  tubw   iH  tiUiide- hy  a(   (it  ^ _ K 

••«Irti   rod   l«   pulì,.«! out  of   the   t,/.-  i„   »„  „.•..     . 
»'.   e  i.í   un  ritraet-,   ani  emv^ert 

»i« • rollar Ubi*  i„   , „tiulll.,   ,„,  ,,„„,._ 

«H.  pM.„  b.nch   ,uh#  lH crii),p<il dt   (>oih #ndf  hy  (w   ^   ^  ^ 

zir* t,n< fttrn8r- -'"• - - »••*•' t., .p.,,... .oo~ 
•*«•"» h-t- •*-. he„fh tllh.,„ th.„ ^^ jn a pr_ p 

•«nftmtup   to    12«      and   rían*«,    ik       ». 

"" « »Nn.llc.ii, ,«.,M „ tuhe t-lm_    ^ t><tM 



• ••»    . 

tv.« .    , • '   •"*• • »»*•-•• |ü««tiM i ,   l'i»»     ti«  «li*i»' 

•   i. 'i*i«ih.ii     «... I ,    ,    i i ,       I ,     t,»,# 

»' '   * 't     '   I       ' •'»' t   •!      •» -H Ut |    *..»,,   I .   I       ,   ,     »    * 

! '   •        ». I   I    HI <      It'll       '• •    I '   •      I      .  !   I .   ,     , -ti* 

'ill llM      i   .   I' I »,    |.       •   1      ,    . 

I        • ' .      ! 

< ' i     '••    • t •    •        i    It.        ««i>l«r '     • "i-i    »ut   i  .. »v    «LI, 

*••      "     ''      *      -I»-,»HI i       «..»li-r     .(.«•»!   .» It |  ,     I«»«*,,i    ,,»,     4 

"*'•'    I    '•••     »-'i    >   4« •    i   • .   ill 11 ' i •<•   i.c   -1,*., i a i 

1   '   '   '      '      ,ui    *'<'   •      '   »'»««titu I H-«   viti   h*   ,ftMt*tt*M      I   »inn* 

Util      «i   •,    ,,^.l(   l„,n,      »i H    IM>   - M P l.l. J    |,,»     .él»   ««NA« »i    r»**    |#«B 

1 '"'    •''"•  •     ""   »M*   *.'l,i>»     ••«•I  »i i I   it«   »Mifutml   im   m   i »-«-.tit   »f 

«!•'  f.».     | 

« <>r.    a«t   u|     *• * •»il,    N   t .1 I    I  . 4-.-K • l »      i   ,».„ti..«»   «d    .t*eit,» •  • f 

iHÄSASK JLtíSi 

L— i«r ]"" tur 

I mi^Klia« 

«.,*»» M.UIM I   I,,,,,*«»       M<»,tNMt 
I l'I 

MO.iJUII     ; *«!,(**( 

itmru l«n«i 

-j __ _   _ -   . .1...   .      ..  

~T i' * m 4 - -ili ' 1" 'J. - ^*Li?55. 

•o,«» > 

,em 

ih,    -•,)»   tr««tK   rate •!   t*««M  „Í   *•»•!.•«•   t«Vn   in   ttt#  MM«    f, ft< 

*-.-r^   •• *w  tè*  r»pl.*c,.„**,»  .,»     .,,1,»*,  »,#,,.„   ,„.  m,i4r4 u 



•»l'i»J i   i«.   .«» .   ihm ,,,.,r j^,i        t.,'!. 

in • r i •• j   i 

*M     »' I .|»'«4 . 

H H I I»«»     r .f i l«¡,,i.     i   .  I  m,    , i v    *    r     .t -, i M> i I    r<> 

lint   éi. <r«,  «jn««!»**,   IL  ,, i|,,*.t.i i,.   |.(,j,(,tF    ,.|.i 

t r -rtw t|«»n ut   Ituii   .alji-.i 

•••'.»ut* v.*.  Twiiran 

• *.»i     ..  T*i,r#jn 

«i«   . r..f «J»^».    I «ft| BII 

t<     > i.ma   l ruft If Ir hi »h 

r«t«) 

¡•».»«O 

3,i(10 

47, TOO 

Li**U# 
n» 

(f*»«»/7Jl I «»V/Hjll «.N.   i) 

.:5,00o 

4, mu» 

7,1U» 

UM 

IJ,U>«) 

n, im>     - i,vw 

\ | ; ft.' M|. 
( \ H>J/7'i)    | 1 >,I.I   1 l 

V ,<NM « i,i>00 

MI.OOU 

1J. V« 

», »IX, 

<l ,   'Inj 

24,'NX! 

14.   <>0 

-.,'?• << 

I  I, V'Kl 

><».6(lO 

40,0'KI 

"» !.<XKI 

17, 700 

- ".,f¥   i 

1 1 »   TOO 

'•»«re«:   (h HMtntli oMtr»  f.,r   J nrtu*. t r i a I   «i»¡ Tra l<   lávelo •«• •••.   ,.f 

ib« Mintatry of  •«—.»•y 

*t araaa«t Iter« ar#  fit» pr.Mii.iTi.    f  t»«in walled pmfüm in 

tum  («a« akev»)  »nil   four m»«* p|<tnt»   in» ufir».>r construction 

'»»fito 1 toUtlnt yd *- HMu 

*i»p—it« »-©.   l'»hr«'i 

I*Mrt«f»  Pel tv   iVHr« • 

fMvar C©.   T»»hr;»n 

¡••M   ProfU* >-.».    I>lir»n 

Ita»  S*teok   i e. flit  'ei.r.» 

»•••fit  (-«J.   '.• UH« i 

ttOOOfi ton* year 

11000 "        •» 

¿"<O00 " " 

tsooo "       » 

I.IIHX) " " 



¿H, 

'hl rat l-nifil*   hir«> 

ion/ ri.-!a« • »»i« l 

»h*«« 

tomo    t<«H»/jr»«r 

timon 

uouo 

rot,il l'ufur " t« !(!<»(•"       ton« 'jr«Mr 

»nrKtit of üeinnct »reduction and Capacity «f Thin «all»<< sl»«at 

PrqfitoMtcttrdirn to  II» fcuth. r of  tM»   .tudj 

. t*9ws¿ i dar?/») t lyyu i it*?/* 
Uataan ' t« 

Product i aa torn 

U¡ttm| capacity ton* 

••v Capacity ton« 

tifi 

150,000 

no, two 

jia.ooD 

1SM IMI T 

¿•A»,*» TSU.OfWÍ, 430,000 

.«0,,ÜQO 150,fMH) 450,01)0 

2U,oooj ju.oeui iiii.oi^ 

•O.OOOl Í00,000 WO.OUtl 

IM6 
n 

Paracaat of araeuetta*  arapar«« »y ta« Xlniolr» of •canoay.for ttia 

fifth   f i va-jraar  plan i*   **1O,O00 to««/y» r  in  11l»(ttT7/P) aaaaa to 

b« h tu*,   aa ana« thin  walled  prof!»*  «tit   Ha  r«pl»<f»t   in tho   fatar» 

by «lualmaa proftXm «te. 

Ut— rutta* >1 ^tnnary.  'vaMtwant aX fracaa« 

Naatly »•• aaehiaarjr  and equipaant bat af ala aeatftw,     Jaae  finn 

ara araaaciaf thaaaalva« aachiaar« ana aauipaaat la tfcatra a«n 

raaatr ahapa (far asaapla tapaata ^a.  T»fcraM at«.).     'lM* tra 

fallavi!»*, tfea éaatpi af 30-40 yaar« old —.rata— alt*  la« araéac- 

tWity. 



il. 

'»?.' *'n.^ v"t'iL_èl2-'' •>' • 

••4 nf ,**.;.  f„r pr.Hi^t.on „f fia«, K...,u, „ lll<(, ,.,,„, 

"''  " ",n   "   '*""   >•*"»«»"  <»»   cU  r„IlM  •(,«•«.  ,„,, ,..„,,„   M 

fof   «MMllc   »••,    iHlt    «J.i,    f„r   ,,,„,,-». 

fT.7T?r 
»0. 

*08-T4B 

70Ì-711 

IZTîlilL^JUi" !? ,r"*,,tÄ *•*• •' **•*• <•*•«" »ni»» i« tiff   fiituf g***.*.**  ttt   |r,n   ) "•   '* 

T 

!*r»rt «»• **««t> 

larwri *f ««i** 

»34? IM« 

j*"/9)j (1*6^701(197Q/1) 
H4» 

1W2.414 

•5,0« 

»l,aM  IMH.S14     424,177    «W,70f< 

480,0«) ¡.VMJ.UUO     1NÜ.0IX) 

J. 

I1W 
(H71/2J 

5»4, W»4 

¿0,000 j   10,000 

-W »11* .l*.u .ill b. ^AK.«, lB tu. c««,try,  it „„i.  „. 

• late ft** y.,r Pl». 

Mtnw te«. iu * *lit |H th# miMtk Wt# ^ ptaB (^ ^^ 
IfM «M «t«*l  Plant  i* tof«««») 



10. 

'   I H   t  I. 

•   ,    rt- 

•    .ft-. 

••''•'•'   '•       >it«.  ,,íU«   '.«i*»rt« ,.f    tot   »..¡tad 

w   -T-II i^ t-   »i-t    Mitli->r ol   'iti«  -lud» 

"1  "iwï^T"   näT~f      isfti "T~""iiÄT 
  ...Livrr'/.VÏJ,K*77J.V     '.'•nyiJ ( i'^"/"» 

«...M.     -,to,(Vni    J      ?'Hi,tK»0 ¡.•.u.i.gm'i j i,(mo,,*M» 

'""* I        " j -        j l» *>»<>,otm i i ,<>'«.,.>*, 

,*"'     j    '«'.'*"      ,        .'»'.iHKlj        IKl,<»K>   -   ¡,»)'<),mm 

'">• Í      • i -      i 

h,'""i"'     h"'   r•,"••,  "•"-   •«'•'  "»'•-•-   t..r  ,.r.,.l..cti.m of  ,..|,i   I,H,I 
-•-.-,.!»   fttH  Mr.m   ,wh,l(,   .,.,   ,„„„„   ,„,,..,   |n   ,,.,„,_„„,.   „„,.,.,„,   r|)- 

^ - t    I   «  11 I  M./\) 

>r<*  th.   ahn*..     ,**„   |„,.^„   „,   ,,,.,.,„.,   „M  pro,,utll„I,   ,,  „,,rn   th(,   ,, 

pronos^  capacity of   th*   lr„n   «   I   il^l   riant   In   '*.al>.ti   «ill   b* 

u.-ufflcLnt   a»  th* .„rcth   Mv, rr..r   pirn     <«,** th.    pr-«P|*.U.«, 

that cold rolUd afcaat«   an I  coated K|,MU -ill  b*  pr,,diKM  in   the 

co.intr,).     *•„ canity  »|H„.W  !,.- ..„,,»   Ir1  „„.  a,.»,.„lh   ilVf>.yf,.ir  „,,„. 

th,   ur.i*K:lioii  should »tart   in  ti.» -, ~ht   n»#-y*jr plan. 

|'i    HCH.L-J) tot I,,  ASH  i t   , r, 

¡tH-re -re t«  *«i« iron,« u|  cold r,,u*4 coil, an« «n^ui 

hl »CK eld rolled co,I. .m| „,,..,„ wltholU coaUMt „„, „„y  for 

"r ciio" nt ^an-part W|„,    .v«t, ,4t-ce n,.<tem, eoo**», -»••! 
fumit.ira,   rafrigtratara etc. 

• «  -1 cold  rollad coi,,   a„d „.„ts,   ,.e.   ,„„,.   „„ „r .^  ^^^ 

»ir:-..! or/and   .Ionium ..lat-d si,e«t,  ,,,<.,  (Me(l „,,,  for pr<i(|nc_ 

t«   n of  Un cam., ateal  c-.ta,n^rn,  tln«H f l.'a haHwtra ate. 



il. 

-h-.«   .M ro,|.,   ,h,r.„lf,   th„   ,„„.„„„,.,  „„„.,„,  4|w,   t,rii|(l#ti||B 

• f H~-   ,„N   r.H.,1 cil«, .„., .„..,.   ,ncll„l#w   (lUo  C<||U   aiiJ 

•HMU   l«,r  th.-   „me*«,,,,, „f c..„*..,i  ,,,..„ .,, , ,„,,„, 

Till   *,.  ,||   ,..,.,  rollai  ,..,u   ,n,.,„^f   .,.   ,,,.irl„ 

mcr**«ln.   <!.•    »ni „t   c.  Il   r..|i»fi r„,|,   ,, 

l.iMifel»     to   induce   11»«..,   ,,,   i,,,,,, 
l'I   - ,i-rtm   i t   »nil 

C«il.  «o<l >>t—L« Jccgjrrttn^ to^tlit» »wthor  ,»f  o  >f   this    itiirly 

• '•••nij 
 — < lilJJlLL i li'»22/iL IL•«-• '^ii   ( i•*"/ < » 
of blick col«! mllH COÉ |,  .„,, T 

! •hretii 

i 
fiw.1  product« to»«« 

f«r prodMctiM of 
coi!«   *nd «h*«t* 

co at »a 
to IM 

total 4««MM 
tOM 

»rvtwctlM tun* 

>h*rt«c* toM 

.¡»4,001)        "»Vl.UJCI I    f¿\ HH) 

¿«*,Ü0O j   550,000 

-'•1,000   I    .150,(100 

^ »O.OOO 

l,O*H),0O0 

740,(HH) 

350,000 

l,2'lí),UOO 

¿10,(XX) 

1,440, (MX) 

"10,000 

700,000 

tCi& 

1^0 M fi„-.t-d cold „11«, .,th „r  IMO M conti««,,*,  fiv.. 

•i**  «OH   rolli*,;   .U,   Md   J000   _   pw„|hU   0-M   w|lii|<  Biu 

I*  I* .*rlMk|.  to kuild «  „Unt „Uh thc  cwity  74O0O0 U>M  in 

W. flfti  fir.-^r pU„ má »o put i,   into operation .t th. be~,n- 

l* «f th. .irth  fiv-jrenr ,|M „„< to „t.nd u  <„ ^ --w-t||' 

fifWr PU* <b«t th. pru.luct.on ..„ ,Urt ,t tll# ^ 

tt* tight fi*. fmmr piêltK 



,«s i   .i_t     '"—ri.!,   Ir   I» ' um   tu»   .hut tjfr»'    if touted * old   %i|l«»«1 

U>i 1 . J Sheet»  accordim to theAwthr of ThI«_stud| 

•/J.L-. 

r • .. I   ,-.   Mm 

t >rw 

»mi-i 

tnn-i 

I'ln.llOO 

|1'I'. 

"11, (NUI in.tn.i 

I V* 

i 

+  • t t 
i    I1 H,I'<«'     i   '.:U,'HKI     ; 

• t   i*  iirtvl •«^tilf  to   huí lì  ,i   im it  Willi  capai it»  J1VXH»  t •n<*.. y-tt   in 

tin    fra «• ol   coll  niilifi.   Mill   In  the  fifth   ii»e-v< ti   til in   i id   l,> 

»•***   ••   into  operation  ;it   th* berinn inr of   the «nth   fi»«--vi-ar  plan 

wnd to eitend  it   in  tht> ^pvonth   livc-ye,ir  plan  (bui   th*  production 

will *tart   at   th«  he<;innin¿ of  the ei^ht   five-yeir pl*n>. 

r'r<>« th«-  total  capacity,   14">*KXI tnns  will    .#   Ml*.inwi i   .huet«  ami 

coil.-; and 70001» ton«  plate*  with «• iectrolyi ic coati it". 

Tariff 
No. 

714 

vnu, ¿Lúa-: « 

Ueel slwper»  are »ade of  hut   roll   ti Meel   special   flit   proti I»«« 

by  pressing. 

(1986/7) 

Steel   ftecpem      pes 

ions 

49,700 

2,136 

TTWT 
f l'*68/8 (1967/tl(l'>68/9) 

•50,208 

'.,9«4 

HÜ.ÍÍ90 

1,979 

1541     !    1349 
(19U9/70 H19 

us, tao 
7,«!¿6 

1970/1) 

241,194 

11,849 

Tfìo 
(1971/ • ) 

It 1« pTMuppaued that «teel «leerem will be «ore IM ed In futur« 

wH that th««« al«wpcr» will h« auide in Iran of laKiil profile« 

(hot  railed profiled »trip«) by pre**inC «n hydraulic nnm« together 

with highway «t««l guart«. 



n. 

I   •    ' ». t       M| 

l>f».intt 

Pro«*« Mon 

.   (l!»77/T) 

torn 

toni 

IM, no» 

(1^87/H) 

i«»o,oon   j-¡n,ooo 

11,l00j       11, ¿fio 

-   '    11, .¡no 

jrïn.ono 

I >, î<>0 

1 %100 

»W .„ r.ur  fKt„r,. k„.,.r   .te.I „,.. „r.,wln, ,,,„„  |n lran „, 

».renont.â*. iipetr..!. ..„.  i..hraf, „„,,,< c.t>acÉtT 100(K, t.||w in ^ 

«hift,f..r.    .»,,, fir„ .. p,,,^,^ ^i,.,^«, w wll aH n)t ^Ua 

«U* U«l  wires   f„r o»n c,n,.,.„ti„n  an.i   "KXK)  t„rw/yt.nr   for „Uu_r 

Or.«  l«*..«r..l    »rMWtM.t,,n.   r,,r „,  „„„,,,.   ^^.^ ^  ^^ 

•• «•*  «Mit.     (ti,   fir(t  „  wduclne stc<„  wlreK  for own  ef|nHu(i|)_ 

!*•• v. -1.  „  lion ton« y*,r in „„. ,hirt for other c<.n„umprM. 

fick-Tacfc V„|   f.ctor,   .,„,„,„ ,„„,,.. car)ac|tv  ^ t„n)=/v()ir j|( nm 

«•".ft.   H.rt „f  ,he  pm*,ctloll of ,,,.,,  wir„  ,„ ^^   ^ ^ f 

ti« «r «,i..   Mikh ,.,.,. ,„„ ,ehMn <Nail fai<ory) |iwiB|t   ^^ 

TO0O-«*» toW,r.r in ..„. ,Mft.     tot,,  „rod-ction of ,t.ol  wir,. 

•-. e„.HWd for production of „.„..    It   ,„ MmUá that conr,(,no_ 

•<•*• «f cold dr.«, ni,..,   ,(rws  (loc„  ,<ri,rtuctiof|  plw imvon) KI 

- T«r  WMW^)  «• t Wycar,   fr„, thi*  ,7000 t»»/^.- 

.I»*.t~d wir«,   UOOO ton, soft dr,.m „r.s  „,,, MOW ton«  .,.,„, 

.«raw «ir.«,    >pft dn,,n wlPr. «re u., ,, fl)r cott))|l ^^ ^ 

c»iicr»t« inuttirN. 

'»«CO M**. got  licMce for production of 40000 to««/r..r cid -irnwn 



34. 

calvant*»>1 M nil •• not ralvanla«d at*«I «ira«. Al«« Or«! 

Industrial (irgantaatlon will eiuanit their «aaufacturtn*- nra- 

gra«a« for fin» en Id drawn «irei  (IMG M)  f„p «ooquito acta. 

^r'll Ifl»*.1   •'"••"'»•  l«l»«citjr,   l ro.itictton,   1 aporta «ni  Si.^rU of 

•      » ••••   « rorrttnj to the Author of  l*hi« study •C   . .   i 

• *t"**nd 

fcaiating capacity  (mcl.   1KMC0 
Atiwa») 

New capacity 

Production 

laiport*. 

M porta 

tont 

tuna 

tona 

tun« 

toaa 

ton« 

ISSI 
(1972/5) 

69,000 

92,OUO 

¿4,000 

47,000 

nw   !    liei 
(1977/8) 

14(1,000 

92,000 

90,000 

90,000 

(1982/3) 

aso,ooo 

92,000 

aou.o'jo 

2.10,000 

30,000 

10,000 

116« 
(19*J7/d) 

360,000 

92,000 

300,000 

370,000 

20,000 

30,000 

P~cription of S«i»tln« Machtnerr. «qui pawn t ami Proc«— 

Moatly aodarn lachtnery and »qui pawn t.    «Ira. ara cold drum through 

diawnd or hard «»tale -ira drawing die« on aodarn drawing «achín«« 

•ad i.h«n h«at tr«at«d In apodal fornácea.    ¿>o«e factoriea are «qttlpp«4 

with continuo«* galvanising equipawnt.  Jilaaond or hard «atala wir«, 

drawing dtea ar« ground on «pec i al dt«-grindin« aachin««. 

alley «teal, «ro ap«eial ataal. «..d for production of highly etroewe«, 

carro«ion, wear «r ««at rosiatant immaginati •»«] MPtA1 SlMR _. 

•priât«, «Nafta, «oar« «te. 
•to. 



13. 

rTfT -l^ATU  9t  AUof   St.- rJ^t-'illî^.tjl_lil^_ioftgg Tratto SUtlui« 

i 

*ec.rdi„r t„ th. .No.. «,„.„ .ututíc. th. conMÜ„(,lion of a||o? 

•Ual. I. abno^U, lo. án ír.n lt pr_nt>    lht ratio of ^ 

»^»«./.).    .. M.tHH „,„, .*..Bc.d ..CMnlc„  ,„., 
—tri- m.. mi. u tilJ -p u    lt9     ^ pfvbably ia 

laaart atatl.tlca MM kia.l* of ailo- -tMÎ. (fap M      , 
—_*_„ *, 7 «••!.• "or «iinipl. carbon 
coMt««tl.n.. .fl* .r. ,ári.n unfJf.r other ^^ 

tata«. U tfce%WiblHty Heport on K#rro AUoy punu ^ 

A 11* it..l PUnt    », M.„.  DMtur and Co.  PpiVBU Ud    caicutfa 

# •--"*'«« •' •"•» -t..- in  ,347<,«»/«»)  áncl.  indip#ct 

P.H. — rtoat 3K»0 faa,  *.. ^ibl. «^ #f 

i« 19W(lf77/B) 1« aatlaatad at about 7«onn «  
lB#M «»tlBataa aaaaa to b. lo«. 

^r«c—t of Peaand of  tu», sheat» Accordin. •« •,.    » *.. 

Without Indirci t   importa 

mi 
(1972/3) 

B5T 
(1Í77/S) 

T3IT 
(lwa/3) 

360,000 



w. 

i     ,-i<iè-ic-.-il 1.1   ne-! ii!   .1   ; I . i»   «itti  J < at>a>~ity of «bo«I 

i      ,iHH»  ti,IM of   f|ni-i.» i   ,.lt..y   -ili i If,   |,< i   ymtr  (t.*.   HO,OUI 

t    i    >f   in.nl  vti.e|l   in   t'i<    11 M h   (tv**  v«-,i!   plani i.«,   tit* pr<<- 

í  iii.ii  «i H  -.tari   m   Ut  -litt'   lit«-  »ru   plan  and  to  attlni 

fi-   filant   in  tti*   »ulti   I iv.-   »«MI-  filan  to  about  4*M»,'Xli) ton*  of 

i"  "in   pli   vu   to   litvr  '.«K»,!»)«!  t -n-, H f   11 ni Khr-rt  produrla  in   tin? 

•"•»»nth   I iva ya.»r  plan. 

tonca*!   ot  lruductuui of Alloy   »teal«  Accorditi« to  the Author 

il   Uns   »tuiljf 

ivi i*ii 
¡ i yii/5 ) 

I3M 

I I'HIUC 11 "ii ot   Al Ifijr 
Ht'-cl-i   in  trnia 100, QUO T00.UOO 

Production alt of tti« firat «tag«: 

Conat rational ata«U: Carlton const rue ti ana I ataal TO,*» tona/yoar 

1*« alloy nodiua tonali« ataoi  24,000 

Morfiuai alloy,htjrh tonati* " ft, 000 

COM«  Hurrtpnin,: «t*#l 

~»|)rlnit otéela - Carbon «prlir   «tee 1 

•li lien aaniçanoae aprine ««tee I 

Chroao ranndin« arrin- ateal 

Alloy tool ateela  - Hirt, «need ataal 

Mot   wnrk  «Ho ale».I 

CoM wnrh die stool 

IJOW alloy  tuoi  »t»«»! 

Dio   h lock 

Carbon tool «teal 

MKl ..J2Si?a.îs15alîK 
Maand atoo) dia.  12 to  uri am, »quara ataal ta * 18 ta UB g USaa 

fìat «tool! thleknoaa 4 up to 2«a», witth 10 to 75 M. 

15,000 " •• 

n.ooo i< " 

iJ.ilOO " " 

1,000 ., - 

iOO H »1 

900 O n 

l,«t H M 

1,000 «1 »t 

900 N •» 

J.OOO H tt 



v. 

•hr   «t^l^H   ,,„,,, ci(IM|      t 
r * **"'«"'-•   r»»rrr..| *Cnip »i„!f. 

, ' "*"" • "--"• "'-'-  -«. »... .-  

:c »» - -- ..,,, , '"'•""" '-»-•'».,...„.. .,...,—,„.,..„ irii,_ t  

-«     .1   l.ii.K,.    ,r«   ,.r..v,,...,,   „„   „.„ ,,   ,f   ,k 

'   M-tri""tI    '       " »cl   f.,    ,«,,,„,„      f.ir<1_HUf,vs. 

'W,r4''"*"     - "«   ""—*   .l*ctM,   „r ,.,,,...   ,„ 
lu    t tel   in   | ll(     lui». • in.    tu«!)«, ,.   iiKlr   with  «ulti      ,i, 

•""•""l'i   "   KIWI-I    Irmi,., 

Z".,': "' ','*"'•"'" »«--• ••"" ••-.«.« 
,   ,   '   "~ "'"""" '"-..". T.. „,..,.,..,., 
"*'" ""••  '•«»  M»   fur*.«.,     t»  „r,,hl.   .        ,. ».• „ ru_. ctar_ nuu_ ^ 
i* 'r      ^.«.u-..r. .lw„ ,. 
Mrt lo  tH«.  *|Br tmi  ,|„hr¡      . 

15-t*. erw.  f,»r .M»fp,n    „,.,.r.„ „,„ ,.     ih|, 

"v   •. »  inni,   i nur   truritsi   ....i    • 

ri, ,r, 

•^r •...._ p.,,« ,. „„  t.„lw <U1# 

•• «Mil* ww e«.i.d ^^ and 



V-. 

I in-.lui-  calciniti.   !>lant  oifmiate  of oae J5-toa of  burst 

line |)fr  .lay vertical shaft Ht In   includi"«. ••••— ary erunnlac, 

•cr«*nin«,  enarrine; and atora««   f«< i li tin«.  Natural «an will b« 

IMPlI    1W     I Ut I . 

t«r  tha   production of hi ich apoed  and  tool   at*« I«,   OR« staninoli 

• >p an>>   f»r<e   <4liti|i  is   s>ropnw*d   to   b«   installed,      'ha buiIdtnc 

constat*   ol   three aisle*  a  turnst«  alni«,   a aidiiip  aisle  and 

for*in»   «mi«.      • irnrti •   ai«l<»   i»   e«iuiür***d  «it1»  '»ne M-ton  el*ctri< 

are   furiare «iti«   UKXi kt*  tran«fnnaer  aod   m served by  two   il/ñ 

toa overhead cranta,    ancillary   faciliti"« con« i at «1   ladle «ra- 

ncatine  unita,   a to pai:- rod dryer,   ladl« and ronf  rollala* and 

• lo« cooling  boi««   for  info ta.      rorre «hop  is  »quipped with ein* 

tOOU to«  hydraulic près«, one  l-ton mauaatic haanwr,  four «stali 

type   furnace«  and oni> boni» hearth  typ*   preheating and anna«ling 

ftimnc -. 

ancillary   (scibili** consist a.   rail-naiand mutasi I a tor,  cnaia 

turata«   fnar,  anni It charter,  sin* cooling bosun and aquisasat 

for Inspection   and testing. 

«flore   t h*   mot« are  t>l>»iarii  tiioy  «r«  hosted  in   four 

pit  typ«   fui nacen,  «««ted hy natural *aaw Output oi   fumaceu t« 

24 inmota  i.e.   36 ton«/hour of operation tint. 

*ns bU—isi aUi      i«  producine  th« unuare hi 11«ta in tho 

•0 • HO am to   13« i 150 «a,heavy  section-  dia.   6©  to  IM na,  ani 

aauara «teal «O x 60 up to  \¿'   a   ur>aai  .   The hloouisc «411 la 

roanirud  to handl« about   140000 ton*/y»ar of ingoia »roane i sa. 

atnnt  110000 tons   of billets ansi ho ivy nactioaa.     th» bla art «a, 

•tll  I« • tun-nigfe/rallis* ai 11  dia.  600 x 1000 ani,  «rivo ISatu« 

l.C. Uà attuar aid« «f the ni 11,   «loctricala ariana aaaiaaUtnra 

ara pravi aed.    T*# aaln aiti pulpit «ili »««»aaaate «li «paraiin« 

—atraila far tha nlll,   lagst hupu Miei  tagst uni gulag «aalu. Uh) 

•411 «a. 100 s 2O00 M,  **»• t • «Ja* MI §••• Ca* 



m. 

Ol M»t slxar  t»  at   "U«>   t..n <•»«*, u  Im) 

«i«.   MW«li ar.atd.,1  for cuU|B|{   iinUtu.a   lea|tl|-e     )h# 

bllI.U ,„d  hwvjr  mi.oM   fro. M,,  blo.,.»n,   .. I 

••  th. caolín,  a.d   in  th.  cn-uiiomrv  ri.p„,,„,„,   „,     ,,, 

colad m nfthaat«d   pit. 

M.rk 

Ht <•   r *»< et 

silUrj   UciiitiM   for  (rutniit  o i   roi 

I   ttur * .11: i' • 1  4 •triighunia« aachm*«,   . *„,.»,,ne«  i<„   ai 

ui tea Hut*, .: 

•al OC lU"«ll|í.»* 

tí»!».-*   lor   lutai   t r à r» j ».,,.  „f    i.. ii.-tt. 

f      ii-n 

a-i'J 

mi    » t»« 
fi*   "i"' »«y ti on a.i.l awdima ^^..n     ...   , r ,,     ,_ 

«il«.    U «i»   I-   «i(hn,   «,„,,«.  MW|   I.   Uf.   t-   *-.   „.,„      ,        . :    :        .... , 

tinca**,. 4  to   >>, «.,   „llHh   tu tlJ  7:mmt     lhf.   li;M     (    f an(j 

«4i«.«ct.,.n «ili ,„ ti.» ti».,, thrae-h.trh ron,, ,, i , .„.. 

MO . 1U«) „, llritt> »oo M, lo«, alt..rn.t,fl, t-,-„,„,, ,,,,,, rl|f 

•ili   «Ji«.   *K>  or  Wi   i  FW «m.   dr.,«-   j   „ M„, ky   ;j ,.,r_ 

•itaoiat.a«, t-o-hK»» r^llm» mil -i.« !H0 „, Vn) , ...„, m ^ 

«lt.r*.t,n, t».^h „,|llB< „,,, ,1la. ,M(1 , li|(. w (riv(- .'^ 

kVU  .1. 

IM-fTa  th. hi ll.t.  .„  rolUd   the,  are  haat.-d   ,n ..... 

'"•"•••• hrn«c, aith   doubl,   M«lkfn« b.a* ,,1(i   rev-, 

"«•rill« • •ttiHa .urf.« d*c.rhom,t,on. 

w.i ; k i ite  beau 

i-,   fui. 

ballar, fe.liu..   r«r traat^u .f  roll,d producta vomiat  ot 

•olà ... for «i,i.io„  of bar,,   tB0 ,tr.l ,ht*„i„, «cMllHI    ., 

iri.il.. Mi«, for   lo..! ,rindlll, 01  d,f.ct. 4I1(1   ,  ^ ^ 

»» Hft.f ft.l •«»p.t la««» to~/».Br) *Ul * .«bjectad  to 

h-t-tr«!»«.    INI  tSOOü t«»/y..r .f *„• in b. »«.it.*, 

AHI MNM ar acritici  Mft..l.d,   .bout TOöO Unm/ya.r dU 



•i '.<   '   •»••»i.-«   •    i '     '   •« •     i    lunwhinjl.     Vnt nor"Mltain«, 

I m-H i m ,,      i i !   i ni i    i""   ,11 i i.       » » . »• ••»."< I •;,   lu   rir  Wt'«   furn «• *•« 

.11 •    * i •    ' • • i ' •   » '   i i« •   • ! i M <i 

ml t >• *    ! • I » i" ••    ' *   i • •   » •   '      , • i     H«    i« 'i I 'li   •>•'       «•i.<       n       iw   oil 

jüfuMiiii, t«ik f « ., i ," •"» •' i I»I l'1, •'•«• ' 'tt-t rt«t«l 

i.ir- »ill f •*«fn 1.1 MI i .m i» »" i ' • ' v > I I r«itm\ «ir.ii '»tener« 

«nd  "fi  míe   i    i|»r  i • ff   <h e*  >«»rRi   tii.Mipr   lor   flat«   . 

Kor*-   i-i   o' 

ilp i ,v».t 

Capacity 

I r«> tuet i on 

>hortam 

nui,   x -«IMI i tv,    ¡ruin' ti on   vu!     hortm f   of   Al lof 

•      ij ,•   ,inthi._r  >J   Ou«   >t 'dj 

ton . 

tlillH 

tu i-. 

. ( v m 

Ji.CKKi 

—1 nv.  13. ì T%</ 
iti-- •• »^ i 1 i"   ' -, l tl9M7/»J 

—            •   Il    -. 

*4,«*> 1K<),(KHÌ Mo.oee 

- 100,000 300,010 

- 90,000 MO.OSO 

-4,000 io,a» tao, on 

Pirect-Heduction  ì'm^tf •m-Spon¿9   Iron 

The direct reduction nnwí^d er»- «tu lied m Iran «lready far 

five yrars. In t'ie roitm turn priu-*** the Iron ore la reduced 

in the «olid Ktat.e to -.nonni' iron ti> ail lit ion o I the ratiucing 

aren ta like natural *,.!->, non-inal-mr coal or oil. fhe final 

product of direct-reduction »rocean i* npt»n(te iron. Haatca.ll* 

aponge imn can be employed m «ti 1 aetallur;ical far AM«« for 

the  production of pig  timi,   fi.undr.   iron, and ateel. 

lhe  min advantage« of   the direct-reduction  la   lower capital 

invent «en t far «teal  plant« based on aponga Iroa product la« 

and e lac trie-arc furnace and the u*e of cheaper reducing 

agenta than coke.    The  latter i« of basic advantage tar Iran 

aa the reaewcoa of cooking coal are  limited,on tat 



•*% <*t  «ea   im burnt  ••(haul  MI;  ut i I i**t i.»n. 

At   the  early   elenainf   for   thta   Ind.ttrv   the    Hïl   r.r<«.cs«  «a» 

atu lied   for   adopt tun   in   Ir.n.      U conimi-   to   tm»l   '?*   oil       <#>•„ ¡, 

•Ad   «a»   .«•'*   Te«t«i   on   the   tiedtic I bt 1 tty thsr»   lcri«Hn     Í 

Iranian   atri   Indian  (»re"   prepared   (19M)   by   ->wi n.b-1 I -In «* «1.., 

Co.   Hiit«MifRI,   fruì«   lour   teat«**   Irania,   ir,,.,  .ir«.-  ..ni,   M,«m> 

Abad   «ron  or»   la auitahW-   f.r HÏI    proceie,   '.ut   ,n\v   «ftn   tt,«. 

beneficiaiion of  the  or».      «rrordii.«  to  thi<i  report,   th.-  iiv 

proceae could be baaed either   on   thl*   iron or* nr   it   i -.  p>   ,i!l». 

to   iaport    iron  or*   I roa l'ala   (Goa)    I ridi a.   <>i   w\n   t.   «*n   i ..H   w^if 

• lao   te«te<i'.     Mora  recent   dt-tcovery of ttn» •«,[   ,<>!,,,r min.    nw.u- 

eano.w   Ahbae   indicai« «uitabi lity   oí   ore   l..r   h.,    i    r»,j„, t1..„ , 

At   tha  be^innim; of  the y»-ar   IVLMjuly   1971)   Iron  St.... I   f noti* 11 iea 

Corporati.m   i«*iied   tw>   Iattura  <»l    int.-rid  -  onr  t,    i;,ili„-t1(    Stahlwerk 

A.«.   ¡4*.|.«n   ¡la Ian  an.l  the  othar   to   A.    rayaaen  A.'.,   in   Uu-s» I,lori! 

Badi«che   -itahlwrk   A.<i.   Haden   Bo<len   will  net   iipum,t    >i,tuit.iy   i .< 

iaadar  Abba«   direct-reduction   plant   with edacity  of   l,j million* 

t. IM  of  hi -bly  raduteti  pallata.      Ibi,   pUnt  will   lu-   I.HH n 

Mittland-Hoaa procee*.  »andar Abbas  «ill be choaen   l.,r   thin   plant 

eeeaaae   it   ia  naar  tha Gal  Gohar   iron ara   tannai U,   th*   p»«» • hi li t) 

of  catting  natural  «a« U.   the aita   M   lo« cul,   t,,«.  «VHI Uhi lii» 

of water  and  eiport   tacilitiea. 

A.  Tavaaen   A.G.   Dueeoldorf  will  aet   up aomt   probably   in Aji«*a/ 

dlraet-redwetion plant with eanacity of TM),000 tona of highly 

reéaeed Ballata,  baaad an Puro per  prnceae.   fha cholea of Anw a* 

e» «lia aita  fer thia  plant haa baca  arotipted hy tha  fact  that 

I» Jeaaary  1974 a third agreeaant  in principia wa» signed 
by tfca  Iron ate»)   Inri.iatne* l oi   omtion and $*indall-l)rassilar 
C«.,  far bui Idia« « third plan  with a yearly capacity af ana 
•lille«  tasa. 



4:. 

tt,.ro   i.   (»Ihn»   «til   in   thi «  rit*   «Me*   •«••M (Ht Majal* 

pellet«     *«   rae  ••i.-rUI'.. 

(•orecaet   of   »'r»»<tuctlon of  Highly  U«»luced   l'elUt»  »corti*«  t»   tfe« 

A»»tiH>r «>t qua,jt«.•! ^.,__        —)W   ,    ^ 

t'rotlui 11 on i.n- 

JT M\ iv»v*ûamr-).ufV»i, 
i,•» 1,551» 

in,'*»!«  f.'i'i'."i   |..ll>t- «ill  tc |.*itl»   u-«d  inat*a« el ecrap  (••• 

«crap  t. r  ;roti* Hon of «twit,   pertly   far  eaparta.     It  la  pre«« 

pfw«#!l  IM»   "<«   unicit) ol  f»* •«»•«  «ewtieaed pítate »ill   fea 

eiten.i«>il   in   tin    »..-venth  fi»e-»*ar   plan,   but   ttie prmluctio«  vili  fea 

lucri-»*« <1   in   * i*   en,ht  li»e-yfar  plan. 

«Caá* r\>* FW PDCrtOK U» JÎMil, 

-icrap ta «ne ef th« principal eearr«»« of ih« Ira« tor 

«f ateel.     It • * «at tasted that tra« «ml ateal M rap 

in different   cawithN ¿O-VT of «e>t*l   Iran   for proéactie« of 

»tee I. 

There «r« te» groapa of »crap:  I'nwrjr «crap and «ecenttar« ««rap: 

1, Priaery Scrap 

1.1      ><«»eert   »crap      TM« icran oririnata*   in «tati alila -   far 

exaaple  rejected ingot«, hloowt,   innata aaá allieta ernpa, 

•aia cat fro« bara, nip*« ate.    Tute scrap la eeaplea alavi 

ailla I«  fwlly utilized in the  tactor?, I.e. It la ranae Itasi 

«A4 ra-rallea1.    In re-rolltss; «ilia  (like atwu •alita« aal 

Pipa Nili,  IHMCO «JMMS iipie  IT») tilt« aarap csa't fea «tlltaaé 

ta tfea factory and la eoht a« a "pmetect" ta etser 

•f aara#.    la fees' re-rolli««: «illa aarap 



i ;. 

,r     •'    •'"     *   • t  » I     nil ,1  , t »   •>il|<i*  curi i',')>,«.4 out-,nifi;   ln 

i|ipru«.   L»   (i). 

Mil 
••»I       t  H.-i   |   |,l 

-tii'i*.  „f,,    ,.,,., ,,,n 

"i r.»,> , ,HI«I .t   ,,t   r„ ,,,, , 

mmitrt-¡,  m-nr»   , ,i,is  <-te.      <M 

«t*..|.   ,„,,,., „,   (,„„,„,.„   M|ll|  ,„   |irni,1|lflii||  ,)f   fin 

"«   • ••*f«i..<nt«    «ix!   i,¡,rlK.     i|,f   r„ti 

« «i tiimliii H «| 

»-. .,..,•«.   „Í   ,i..„|   , ., .   v„ ,. ir)|( 

" "   ' '      '"Mii.-t.ri m    |,l,,.it-•   ,».. • 

'•«•    i 'i   MM.III      th-ir   ( r ,.(,„ t- 

¡«t -xturU,   m ic»m...   (..,, , h» ,M 

1 t..,)•>. ». 
h-   ..iris    i ri 

nr.M.-,M,   tf,.  „,,„,,,  of  (.„„llu„)^t   vii|   inrU 

*«•   . -„r.,  ,»,   ,tr.   In.J^tr,,,   ,cr„,  ,_  „,,t,M<    fi.r   fr. 

Iwtr,    „I    f„,„,<.,,   „„   wn  ««fiiti.-   t..   ..tl.er 

lî    *"•••% «»   <»P»l« »*m   flc.      ¡h,  ,„,i,., tl)(n 

"'   •   i-  ser-«  M .-.4»    fr..»,  hir   far,,,,,*,  ,„l(  ,,orw-     (,llIv 

¿j   iecufiH,, 

<tet 

IM-   Wr,. ..r.-,,,,,, ,   ,„   „„„   ,.h.|iK>   ,,ri(.,,f(|rit,   Urits 

,M  •"  M"*'" "«   «--«r„*.   ..•c*,4.rT  Hcrail .r,  hriM..n 

|H*fll*,  pi!«- He.   „r..,n*   fr,,. tlw «^m,,,. „f „„, H- 

",,lw- »""*»•« t» - c«u„t,y.    n* .CP.p t. Mll|t<ed 

••If   *" blf  fact,,,,•   „„.1  shop(<î  wrap  ffwt hom^hyt 

-4  ^rir„.t«r.|   r„r^   ,„   m,nt |y  ^       ^^     ^  ^ 

• f ^e^ry „.ra, e.,,,1.,  K. M in „„^  ^^ ^ 

!• Hh.r ««Mt ^.j,     r,r„c-ÍMB#Wí 

•.ILctio» ,.t   ,-*h*,tr,«| Mwp „ mll mm ,TOoÄdary 

I« • 



II. 

It   incluí*«    not only  the t r/in portât to* of tha «crip to OM 

pine«,   but  al*o lu«   h    n.itittm.   of  ,.|.l  nriitn«*-*  ami the «ortin« 

"f     I    "     -••>!«      I"       ' >'I   I. II,   ,• I     »,r'',T.      .    ' ,   r II   , •     I,,     | ;,..      5aUr 1*1» 

' r'     '  ii • , i    . i.-. I,     '!.,       t   ,      ,     i   .   11 ,11 , ,»„t  M;;»,  *t««l cast - 

"'»"i   mm-i.'ir--us -u-tai*  ntc.i   Ji£  piacaa »r# cut  to «uttabi« 

ai/««   for 11 »MH|wrt<itu.n,   the ».»all cuttin.« of ah««ta  art fagotto* 

on t'u-  halm     prr,» and  the  treated acrap ta  tra «portad  to tho 

I ,1111,try  nr  ~t«-•* t   W'-rk, 

'•'    '*'  '  "    f*1";«  *n<l <i«al«r« with «crap in Iran art only partly 

|i-rtor*mn th* alnvo RI ran activities.     In tu«  futura thar« atonia 

ba iapmvenont   in thU   field. 

.-<».•« t of irutluction,   Damand,  Surplus or Shortage of Scrap 

accordine to  tha Author of Thla Studi 

Production-Primary  ^crap -revert 
sera* 1) 

-imiuntrial  acrap 2) 

••'   'i 'jrv  »crny -.iiiproitaatoly 31 

r«>t ••» •    -ir'xlurt ion 

'»"ivi-l   -   «tod   «ill«     I) 

Hountlrien 

Total  daaaftd 

(lBTi/T  I   (1977/3) 

«1,000 

ao4,ooo| 

14-|,(K»t)! 

450,000 

7r),000J 

84,000 

¿«4,000 

411,000 

I7r>,ono 

«so,ooo 

H71,000 

19«,000 

180,000  1,070,000 

1 •¿TO.OOOJ - ¿20,000 

1V.1 

H37,OO0 

701, (KW 

2i'.i,tVtO 

l,7H0,OOO 

1,78,,000 

31?»,000 

^,100,000 

116« 

1,100,000 

1,0(10,000 

wo.ooo 

i,8lD,O00 

¿,1.20,000 

540,000 

2, 600,009 

»2*9» Surplus • or anortaba -   ^ 

1) ¡*oa Ha tarlai t'lav Skoota.  Mavert acrap of foundrloa ia not includa«) 

2) Calculated on tho base that approsiaately 12% of total donand of stool 
«ill b« acrap, constatine of rejected producta, aachlna chipa, ehoar 
acrapa, ahart anos ate. 

3) Tha aatiaatioa ia baa.d on 40-50* of  leaaad of etool i8 roar» ago pia» 
90-60« of iaportad prodacta sad« of ataal and «ray iron and a tool 
•aatiaga.    Tha atoro giroa aurplaa or anortase aro Mir thoorctleal 
flapraa m tao aallaatloa of industrial and «ecoadarj aarap ia a*« 
?lLTÌ* l" m4 Xk*ntor* •"TP»"» «Hl *• l«a»r and anortase »latear. 

illm   fü^fTot •crâp wiU * eov#"i * "«"y *•*•••* *•*»•*• taoe ut root neauctionj. 
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Iron 
stool 

I« r«i 

ami 
plant 
•n 

IHMCO 

Ah«M 

Atttfoa 

Moiling 
Pia« «111 

TOTAL 

liti Id«      SOsHO am 
l'riil ici ton   • 
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Production • 
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• ao 
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4 7. 

OMI»M*ptiM   - 

Co'tniinption  - 

Ff4me%iam • 

lr<n mnd i KMCo A.'iww 
Moiling      T»»T4L 

ftp» mill 

70 

4* •      18 

•     JO *     ¿n 

-~.rii.g U tM. H.. .1,-t i*. import y, MlletJl ...  M0W0 toM| ^^ 

* "•*"•'*• Tr*. *.tt.U«. «f ,r„„  th. i-part of b. UeU  .« 2W078 tor,.. 
IW «fferwie« 1. MI, a,» (thmgm of .lock) 
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UHMLAi   H** ¿Ut¿T IH  VW TOM 
iMtH IC7/HI 

1 row urw 
Production » 
woruiu»ptton • 

Iron  »*nl 
Steel   ¡i I .int 

IM t .i)i«n 

• ¿,two 

I <MU> &ÏTL 
Ah«a« iipl alll 

Coal 
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Production • 
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Production • 
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")ISí#¿""» 
Production • 
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Production • 
"nnauaptlon 

Iron wd 
•tool plant 
lofalmn Ah va a 
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** 
i-ui 

reduction • 
natMnptioa 

•     13U 

T3ô~ 

•    MO 

• «0 

• 40 

7    ¿é 

TO 

ir 

5 

T 

AJIVM 

holling 
II 

Ptpt mu 

-   .1« 
s« 
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18 

•   lOfiO 
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-w 

• •/• • 
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Iron  mmê   U 
.-tt*«l  plant^ M»lll«f 

ft 
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In «trKtumlM aro inclined thin mllM profile« which vili b« 

of  isfwrtcd col.1 miteni Hhcet« «'id atrip» - «««.Thta Villo« Pf*fil«*. 

Structural«: tot«! «««and 80MS0    tona 

Thin vailed profile    - denaJtd 130000        M 

- production  130000        M 

^-oniumBtion of cold rolled ahteta and «trina for tli« production 

of  thin  walled  profile* 14*000 ton* 

Structural« other than thin walled «711000 ton* 

In pipoa aid tuhea ara giva« i «portad «••«l««« pipe« and ti 

•a wall M «alead pipeo, «ad« of hot ar cold rollad aWU and atrip». 

Tubo« and pipoa - total 

eeanleaa taboo and pipoa 

«•Mod pipe« and tubo« - total 

Pro« thoaa l «por tod val dad pipoa and 
taboo 

Cooaumption of hot rollad aboata 

Coaeunptlon of «aid rollad ahaata 

fi aal ItoooltBlation of Demand 

Rail« 

Structural« 

Nat rollad aheeta, «trip- 

Cold rollad «hoaU, atri   , 

C««t«d «haat« and «trip« 

VI roa * 

lar«, rod«, blooaa 

SaaaloM pipo« 

«tld«4 plpM (lnpertod) 

Total 

239000 ton« 
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-.it  . nicluct» 

•uh»"« und  li ir.n-.«     tomi 
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—L. 

.'roduc tion 

To» i>l 
Apparent 

t-on« ii nip» 
tion 

Ko ree a •* ted 

Uo land •m'in.iry 
• li-el 

«>«'• 11 

>tc« 

tans 5000 14t>4-¡ 40000 
t.nu i7?in - ;;soooo fi :7f,4."i •578000 
t.>nn :',ji7 H1Wi 6U000 «M7<n •Jiono 
tun« i in : -, U'»0 240«) 70>r<T 6WO0 
t un« o'.H IH » 7V6 110000 715«0H 7(W000 
tonn <> > V,7 165000 ¿¿H167 ¿35000 

... difieren« hetween  total  «ptiare.it emotion  «od  loreca*ted  omuiption of rails 

""   t" thf bl* •toch of  •"•"«   «>•< *'* >..r IMítÜWVl)  . th.   im„ort nf riiU 

-, Hi HO ton«.    In other «roup»  the difference* are MI.  • M».  mittm  . j.5« 



lili 

I     I •      It« 

' • • I ? 
i*        | I t 

I I       Î •        • ' • ' ' 
r 

i      i      i      i      • 

is il 

i     i i    i     •     i     •     ' 

.    3 
S 

^ 
«- ^ 

w    S 
•r •» 

o 

u 
•o 

i     i     i     i     «     »     •    *> 

i     i     i     i     «     •     «     ' 

§11  

-3 C 

o m   r«   Q 

s . S 3 S i •  • 

i     i   K    t -* i     •     • 

.      !i      I       I S % 

»  «   •   • ,    .   • .   6 

.   .   .   . a    •   •   8 

!••« 

i   2   i    i 

i       lit 

i      «    « 

• ! • •   '   •  * • 

•I•'  !  ' l ' 

I 

3 

I III« I •        I 

• I 

1      I M . I i   ^   i   «     *     *• '    * 

iMSitt*'! UM IM1! 

I 
I    I    I    I    I        ' 

* 

m 
u 

I 
•      lì 

ali 
â* ! ,î I  filili fi ti Hl 3ï|M;s »in! li ! !« fi H i j I H J 1   5 í   ? ? í " -' 3 3  •     *     *     * 

mmmm 



V 

c- 
-     9¡ 

Sit 
ort  1 — 

I 

V 
Í 

saî 

M 

It 
•t)  *» 

I 
I 

'I 

Î 

§ 
i» n 

i 

I 

S 

S 

»1 

.1 
f. 
3   i   t> 

¡fiS 

ì H 
iii< 

•   i 

i   i 

IS 

i     I 

i     I 
in n 

i    S 

IMS s • * " 

•   i   i   •   i       i   i   i   i 

i   i   i   i 

I 
1 

»4 i I 

iliiu 

•   • 

•   • 

I 
!! 

! 
Í? 

i   i 

•   i 

in' 

i   i 

i   i 

I i 
il 

i    i 

"*s 

I     I 

m 
i i i i    i i i i 

MM   |!§i lili 
I      I      I     I 114      1 



I     ) 

V . » 
U -}  c 
«oc 

r i 

i 

t 

3 

•   * 

*ï 

s 

I 
o 

—r- 

a» 

11 
2 

i    i 

i   • 

H 
*?! 
9   •  " 

|    i .*   -:# 

-i 
Tv 

i I 51 - 
5 S 18 • 

I 

í 

In 

I 

'1 J1 

it 
if¿ 

•i  6   i    I 
i s  1   H  * 

?   ! 

S i   ! 

• I   i 

! ! 

i    i 

i    i 

i 

HIS 
ili 

a 
1 

I I 

i      • i 

I 
M  Il'l 

H i 
i i    i 

• t % • 

* 

11 

I! |   M I  I 

1 

• < 

• ft l,HL .. 

« ! lu llj 



f 

t 

£   J 
-       i o,      t- 

Til 
! 

i 3! 
•fi *ï 

1 
» 

ï      1 
*    •* 

t 
t 

•m 

o 

1 
a. i 

1 I 
<• 
& 

• ï 
! 

i 
i 

! 

i 

i 
Í 



i 

: t 

"I 

i i 
« 3 

«*<S i 

I     • 8 

•    i    i 

«   1       , 

iti        • 

i    •    i 

I 

1 H •f> 9 

I 
e 
o. 

î 
iL 

I 
i 

iti » 

, il , 

M> ì 
iti i 

i     i 8 

I 
i        i      • 

i      i 

i        i      i 

il 

? 

I 
I 

I 
i        i      i 

12 Ml  § 
III       III       II 

!     fi 

ili 
i 11 n i ! 

•5 

i -a 

i 

k 



lili 

o 
'i    I -    'I 

-  8 

O       * I I       . I        ••:       S , , £ 

,     p     O     , 

c i 

P ? 
i I        >        l        l        I        1        —•        i       X' 

*4 

•        \í 

t.       i. 

-      .1 

I lit I I       «#• 
?        '. 

I       »     «r »o 

i- 

« 

a 
5 
*» 
u 
? 
r 

i      i      i      i      i      i      i     i      i     i      i      i      i 

g 8 8 8 1 f 
ï *; •" *• B ;. 

r- 5 ?• 
—      T 

III      II      lililí      I      I 

8 8 8 S 8 3 Ñ 8 8 
9>     •»» 

• i i    ! 
b 

u 

i e 
:"      / 
«      C 

9> 

e 

i 
¡ ÏI ! I ! »    >    •    ««    :*    m 

«I 

•<   r 

S  §   i 

o     • 
o    -<     » 
h     «4     +>      3 

S 

2 e 
8 .5 
3 'S 
3 l> 

•an 



1 
e 
î 

î   8 

e a 
3 5 

« ñ 
»3 

•   •   i   i      i      t 

•    •i«      i      • 

(3  9 

i     a 

£   S 
S 3 

S 
J 

i     i     •     • 

88 28 
3 S - S 

8 

I* 
If) 

I     I     I     I        •        I 

I     •    I    I        I        I 

•  • • '   3    I 

! 

i; 

Ì 

il 
il i        i     » 

N 

'   S I I I I 

I 
• « 

I I 

S « 

•       t    I 

M       I 

•      i        i   •     •     i   i 

i   •   i   i     i     i      i        •      i fi •     «   i 

! 

i 

IMI ! ? 8  » 
•  i  i  i    <    t    «      < 

i      i I I M 
i    i    i 

I 
l 

!  i 
IMI Mil       |g| 

•  •  • j    •    •     •       'î      I '     •    • | 

.i,i ! »Ji Ui 11 J 

H^^M 



1        ï     * 

* 

»  î 
-      3 

-fe     ' < 

M? i  a  o 
3    3   — 

X  »  -« 

Ü 

O r 

IS 

e 
1 

-3 ^   » 
•H   -H 
9 - 

-  9 

o 
i-? 

¿   i 
u 
1 

r 
*»      3 
1      *» 

¿¡ 

I 
i 

Ï 
e   i 

3 

Ck      '     »    •       »    k 

5        3    T        V.    « ~< 
O   ti     — 
/•     »         »I      £ — 

#    i Û 

O 

8 

9 
10 

t 
s 
l 

l 1 

o 

I 

i        i       * 

3    8 5   8 
r        «    i»      - 

8   I 
« (O 

o 

- i *> M 
•M 
e » 

i     ¡S   ì 

i  V i II 
•8 



r r, 
Ï 
3 
ti x 

tff       SS 

•t      3 

til  S sic 
*3   2  «•« 

s 

«•   ^ I J 

* 

•ri <M 
e -« 
'-•.9 

S 
'*1 

i  3 
ï t 

% 

8 

f 

"2 a 

Î 

It 
-a« 
«• 
«J « 
3 
é 

A 

m 
k a 

! 

I 

5«   8 

88 § 

8 8    8 

S    || 

§ * I« •• • « 
M i?«i» » 

«a i    i    i 8 

9 S    8       9       8 sag till       • 

8 8    8 s I    8    |8 .   . 8    | 

8   |s i   8   «•   | * S8'is 8 

j«   l! *   |   !     I • M8«* » 

M   M i   ii   I 
i   • 

• I ' ' ' ' I 
«   .ÍIH   . 

I  M I 
I    I ! 

i   i 

•   i   • 

IM 



<l 
ti      m 

~>     ii :.      (- 

•J. 

L  -if-   :i 
"03 
i    : —> 

m 

S 
fa 
' 

.~     o 
0      0 

O 

•o i 
i-i «4 

8 53 
fa 
«J 

'0 

•3 « ï v •»» .-< 
« e M 
•fi T<? 

ru
e-

 
ra

is
 

«*    a 
tr>    +» 

e o S 
*J •» 
u 

Ti 'f 
i. o 

9 
T" 0 

S •* 

r: 

* i 

r  ñ      ä fi e 

,~  .>' «  4  $ s 

*   i   i   i   i   * 

•    ••iti 

Miii        ii 

8 8 O    fi    <C 
PI    •"«   -1 I    I 

§ 3  i   •   ii 

8 
V>      <0 

1     1    I 

N 

»I     fi 

I       1 

2    #      8 8   S 
•*      I      *l     n|        ¡7? 

30 

Î O    O    Q 

S 

£   r?        8 «ir« <f *••    r« 
IO    «M 

30 $ 

«f I 

I       I      I 

,   88! » r» 

i    i 

R 

i  'S 

e Ü. 
tv a 

••H ••« 
0. 4* s 

>•"• •H i V) 

s» ì 
fr 

8 i 0 
y 

JS > 
.* ß 

fa 

R     S. 
3   B 

S M 

t 
"3 

e u 

P. 
S 

fa D 
S B 
fi •* 
*» M    « o e   o . 
-io 

fe -*    B -o • 
"i-* 3   a • 
S    S      M £      - 6 
i'   -      O Ä t» 
er  fa    c «H      n ^ 
•"    ti         f> li        -^ 4) 
«          fa ri 45 

"8 3 

I 
I 

i 

n 

tini      £} r- (p 

8   8*8 1 ? 
<M O 

3     3 g g g 
«   oí   n   S 

§   |g8 •  I 

9   o a   *| 

3 
4» 



I I 

If   tf   E 

H â ~» 

i 

t 
5 

i s 

il 

i     i      I      i     Ç    • I 

J Ili ili il. ili i   i 

, ,8 . s .î8t 
ÍSI j 

ä5 • "  i   t 3 R 

i    i I • . e « . 1     § 

S 

4 

S*.,8.î.. •    i 

i    i 

* 

i 
i » n 

*»   9 

! 

i 

i   i   i   •   i   i   i   i   i !• 

i   i   i   i   i   i *  i   » 

i    i     i     i    :    l    i    i    I 

l    i 

I, 

I 

* 

Ï 

o 

i     i     •     i     i    l    i    i     • i 

M1IMIM   l 
¡    '  M 
1 |SÍÍ!Í! 
I a I * ! Ï til 
hïli!,M 

m»     T     -J     »* 
J !        J 

«      • 

3 i 

li'l 

!     I8IS 

• • 8 

l'.i.M   • *   •   l  •• 1 

E . I 

si; 

'IIIHIU   Mil 
I 



ì 

fi 
««      3 
-•     H 

III 
S 

S 
Xi. 
'fi 

S 
•o 

"3   « 

á 

•H 
-4 

£  2 

a 
5 

If 
L  a«  »4 
ri   « •«« 

S 8 
M 

H 

i    t> 

O 

N 

g 
8 

"' 8 

8 
9 • 

I 
! 

1 

il 

e  i 
ne 
**    CU 

C    I 

*» a 

~* v a ** -H 6 

a g 

8 

o 

8     g 
OD 

oí 
IH 

J 
i. 
! 

! 

111 
•      •     • 
••«un 

3 

*M 

1^ 

C 
•r r 

c 
r- 
r 

il   s 

l 

I 

<o i? 

£ 5 

C * 
••• 1-4 

J :? 

S s § 
«     g     OJ s 

S   o   s o W    W     r*     Q     TH 
r*   t>   *t    n   <o 

8 3  8?,° 
«      T       -a       -• 

~1 -l 

o    -j    O    O    O 
•^   •-<    e    35    «i 
*   o    fj    >t    fi 

IH    ^   MM i 3"8        SS       «S* 

UM a 

S 

r 

! ! ] 

ï ! ï ï ï 
11111 
mil 
í s « s í 

* *n f : 
ä 

*     »<     <*     **     « 
«*   w   »   •   «é 

ft 

it « 
u 

i 

I 
3 
o. 



•o. 

in ntructural* ar«  i-icluded thin ««11*4 profil« KM«* »til »• 

«¿Jo ol co id rolled »hcet. and »ftrlpa-M« »i« MM Profil«. 

Structural» - total doaand 

riiin walled profilo« - demand 
- production 

onoumption of cold rollad alleato and 

w 

a 

otri pa for the production of thin 
ml lad profilo« 

Structural« othor than thin walled 1310000 

N 

N 

In pi pao and tube» are given oooartos* «Ine» •"• * 

Mil «o welded pipe», «ade of hot or coli rolled •hoot« 

•trino« 

Tobo» and pipo* - total denand 

ftaaalees tube« and pipo« - donojid 

Seaalese tubos and pipe« - production 
in Iran 

490000 

Woldod pipe« and tube»-total demand 

rroa these woldod pipes and tubes 
in Iran 

i aportad 

Oonnwptlon of not rolled ah-eta for 
sroéostioa of pipe« and tube» 

^onaunotlo« of eold rolled shoots 
fer sroénetion of pipes and tubos 

»ino! nsoanitslatlon of Donano 

Mall« 
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Mot rolled «hoots, strips 

Wld rallad someta, atrio» 

tostai «noeta and atrial 

Mr« 
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Bara, rutto, blooa» 

«•aalaaa tube* and pip«« 

»•Idad plat (inaartil) 

Total damnd 

Jfl3,000 tin« 

80,000 ii 

30,000 •i 

314301000 tonn 

Wyjik^tW *t HrOC^l¡¡¡^mm¡-   *"»""*"?•».   iMrt.     nad  -p.«. 

Ha i la 

structural« 

racMtad 
nd Production Iaporta       Bxporta 

tona 44,000 

tona      1,310,000 
Bara, roda, blooaa 

wirM                    tona 368,000 
fiat producta        ton« i, MO, 000 

Sajfja. tuba. mêum 

Waldad pipa« tona 

80,000 

370,000 

5,000 

1,440,000 

39,000 

20,000 

«0,000 40,000 

1,152,000 1,408,000 

30,000 90,000 

340,000 50,000 

190,000 

233,000 

20,000 

• Pant «f thla qu.nU4ar.ill b. uaad for production of draw, wir.. 

- 39,000 

• 130,000 

• 193,000* 

-1,408,000 

- 50,000 

- 30,000 
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9.1. 

in «truc tura la are  includati   thin   «ailed profiled which will   h.. 

«.ide of cold  rolled »licet«  aril *tri(w-sc«    Thin Walled Profiles 

.Structurais  - total   <lemaud 2,810,01)0   t  i 

Thin walled profiles - domami 150,'K)0 

- production 3f>o,o00 

Consumption of colod  rolled sheet« and 
• trip«  for the production or thin 
walled profiles 390,00O 

Structural* other than thin walled 2,460,000    ' 

Is pipe« aid  tubes are jçiven sea«less pipes and tubes M wll   . 

welded pipe" »a<le of hot or cold rolled sheets and strips. 

Tubes and pipm - total demand WO.fHX) t< 

Sosales* tube* and pines - desand 105,000 

Seamless tubes and pipes -production in Iran      H0,0Uu 

-iaports 25,000 

folded pipes and tubes - total desand 555,000 

fro« these asde in Iran 520,000 

- iaported 35 ,000 

<*onaufiption of hot rolled sheets for 
production of pipes and tubss 500,000 

Conaustptios of cold rolled sheets for 
production of pipes and tubea 80,000 

Hani Recapitulation of Jemand 

toil« 50,000 

Structurais 2,460,000 

tot  rolled sheets,  strips 1,330,000 

"old rolled sheet«, strips 850,000 

Co» tod «hoot« and «trips 240,000 

*irm 250,000 

tor«), rod«, bloess 560,000 

S«—Hoss tubes and pipes 105,000 



»t, 

l'oliti «If 'iin«i 

¿l! 000    tnnx 

3,HMO,00O 

»porto 
ZV^f- 

rorrcnM.Ml       »rnUm -  J 
iH»ma»il              .     _       1 

t ion      J 
Import« ta>orU 

« 

\'ai In toni •W.OUO .V), a» 5,000 • 3,000 

ttmc turala ton* ¿,404 »,000 2,5.!0,0O0 - 60,000 • «0,000 

¡lar«,   rois,   bloc«* to IM W<>,0(K> «iiO.UOO - MO, 000 • 3*0,000* 

• ire« ton» ¿'»>,&*.> Me,000 14), 000 10,000 - 30,000 

Hat   prodact* tonn J, 410,000 ¿, V 15,000 U, 'KM 100,000 - 33,000 

S«anli*N<4 tuiles «ml 
ptpOH ton« io-»,ooo rtO.OUO 25,000 - - ¿5,000 

Welded pu«* toni 555, (XX) *!0,ono -.5, OU0 20,000 35,000 

*     rrom thin auaatlty¿ 45000 tont will  b« u-o.l  for nroductioM of 390000 toiM 
of drawn wire 



*)5. 

ru-,   it- 11. rie-, DI cA>r.v;; wr n^y r;*.vr ino* 

III» consumption  «rvl   |T'»<lnc t io» of rtrey   1 r. n cnntim» «n 1 

«teel   cantini-,*   in  1 r«»   I*  .ih^o lutHy   %»  wel 1   ¡IH   ni itivi»   low. 

In count rie«  with   t'Ivano il medi »un ,i I   ITI   i n  cri tir.  tnói<trs   P. 

ratio  ol   Ihr e xi < mtit i.HI ni   rrr»   mm  c¡»iti;i   -   ,. | •••, «fml  c.ist- 

*"«"»   *•"  »**«"? I   •      l:'t   ni>   t«>   I:'»;   Ini.*   ratio   in    t r<tn  in   1:|H u,, 

to  1:¿0|  tiif  re^-m« why  thi>  miào  in   Imi  in   low aro: 

1. The «dj'iritjr ol  «teel   i* riimnmcd  in construction <>f 

dwelling hotinea or  industrial  buildings where the con- 

ouaption of grey Iron CMtlnp  is abnormally low. 

a. Thor» lu no sewerage * ya tes in any Iranian town,  there- 

for« tao coasuaptioo oí  pipos aadr of grey iron ca»ting* 

is liaitod oaly to 'orticai sewerage drain» in the houses. 

T»*M aewera,<{« drain« are now partly replaced by pipo« 

•ade of lranit or Fartit. 

3. 

4. 

ftte production of classical aechanical  enginoerinR industry 

(production of machine  tools and other Machines,  engine«, 

-tc)  - fie mm cmHuaer of   ^rey   iron c.istin»  in oth-r 

count ri PI«  is  in   Iran n<«;lectable.     Main  coiponenta and 

parta  Urning,     te. J  »»'le oí ,;rey   iron  castings   ini Rteel 

cast ill;;*  at- instly   iatwirted  as   ready  ru.ido components. 

4h« quality of casti.ig«  produced  in irnn  ia mostly low, 

therefore sono producers of mochines and engines are 

replacing cast ins by steel. These components are either 

«ade of plain bar« or of welded hot rolled steel sheets. 

These ooanonent* ar<» either side of plain bars or of 

««elded hot rollivi steel sheets.    This practice is advan- 



t«-i;i'OUn   '»• i"'1   i"    •'••'l'i< tum ni   <«,*< ;. i IM •,   MI   ..«It    lot«, 

wlit  I r     (      '     .li'-lili   hull    ill      I'  it I i  t'lli«    I«    lllO   »»p««!!«« IV«. 

It   *<«  |irt"«ii|i n,f,|   tii.it   ttic    ;rnwth  r.ite of conaiMption as 

*ell an   production uf ;icy   iron  c.-iwtim-.» and «tee I  casting« «111 

be   in   future hipher Ihan   thin  mi«   fur  <teel,  M 

t. 'he  rl.ismral  mi'h.i ilea t    *-im,ino»T i nj «ill  be nubs tant tally 

en lar "»»«I 

¿. t'h«' aewprii'H* system will   be  built   in ann  towns» 

At   prewent   thon«  in a  l»r<ro  nimbo r of mxall foundries  In ««Mitt«« 

to a   low   liir'.c  .in.l m>'t1liim    cale   unit», 

1.  Mac li »no Ta Lu Ich -la/.i   Iran,   Ich ran 

Th« b I *.:«•*« t «xi »tin'  foundry  in Iran, producing pip««, 

inside ilia.  p>Uup to  70Om"i   length upto %5«,   «ade of gray 

iron cantini,« and nn.lul.ir   iron catinga by centrifugal 

casting nottiu.l (apnrox.   Ht)  t >nV«lay), fittings  for tii« 

above motioni J  pi |M>M   (ar-prox.   10 tona/Jay)  at «a* bollara 

for centrnl hnat in ,  ( a   ,.rox.  3 tuna/day) and other gray 

iron and nodular  iron catting»  (appro*. 3 tona/day)•  Capa- 

city of l ne plant,   i.e.   .,roy   iron casti (ça plu« nodular 

iron siUin'a in appro».     10,000 tins/year/one shift, 

production  u approx.   1"0  tona/day,  fron this appro m.  70 

tona/day of nmlul.ir  iron  castingn. 

<o*tly mo lorn «ncliin-ry  and equipment    Malting faciliti««! 

two cupola ovens,   in,irle  dia. 900 mm u wall an thro« elec- 

tric  induction  low-lrervioncy  furnaces, capacity 5,5 ton« 

each.    There are  1.4 set«  of machinery and équipaient   for 

centrifugal emtio.* -if pip««, 4ood aaid preparation unit, 



t«#l-i-ty;>     ful t - -, |ito./.»   '«rilit i n^  «achine,   nvrhead  cranni, 

««coin«  tool*  l-r »¡ici>im>; ul   fittin/-i.     It   i% at  pre- 

atvit   the    i»-.l   •-|«i > Pf   J   foundry   in  Iran. 

•iiiiw   .»tal   -o.   tehmn 

I'rodMCtlOtl  ol   pipi-*   unti»    mult   iî • .-•.   A"    imi    lr-m;tii   uptn   Jt, 

*an>  of  , roy  Iron cantini;«  l>y  c»"itn lu;il  c.islin^ method 

(ajaron.   |rt  tuis/Uy),   firtin^n   Tor  tin-  above »ontlon^d 

pip««   I«; pro*.   l'>  toni/davl,   and other   .rey   iron cantini'* 

O  toiwt/day).     Hi* »xinti'tK capacity  is  ap; rox.   1M,OO0 tona/ 

year,   ti»»  production   i*   a ipro».   U,(XK) tnnn/y»ar.     Melt im; 

facilititi:  two i-leetrtc   induction  furnacr-a  ?fX> KVA    ach 

and  two   lurnnccM   1VK) KVA «ach  and one cupol.i oven   (out  of 

operation,  an  factory   i» name aoxtlv  scrap  fi<r   th^ir pro- 

duction),    loar net» of  centri fugai cautín,; machino ;   lor 

pipe*,   6  ¡mira of jo I t-a<jue«zcr «ou Hint; machin«; j,  central 

land conditioning plant,  annealing plant  lor  pipe». 

i'he   ;il nit   snk»d  fur   licence  for production of  enamel le.1 Imtli 

tute  aid otii-r eiia .i«f i 1 »>•!  «¿nitarv   ;rey  in>n  canti n,;s-.ie» 

»atta   fuiwi. 

3./ilgna Co.   .'ehran -  Jiinr«at>-   >anaye  .<lcht«¡;art-reii an 

Kact   ry   produci"', ca«t   iron  radiitor*  ml steam hoi 1er* for 

co-frnl   hoatnif-,.    'irey   Iron   foundry  is  produciti;; conponcnta 

and  parts of radiator»   ( ì,rt  toni/day) of ctcam boiler» (1,4 

to-u/'lay )  ani virion* castinira  (approx.   9 tons/day).  Capacity 

i« appro*. »WOO tons/year,   production In appro»,  4000 tona/year. 

Melting   facilities:  3 electric  induction furnace« a  1 ton. 

l.'joub-e-ChodfMTi ,'.ii,   it- r ¡ 

foundry produci^ ca^ti;i>,.s for spare parts, balls for cemeift 

plant*. 'Ja-ncity unt»n>x. J000 tona/year, production approx. 

1000 tonVvenr. .'¡*1tin-* facilita«: one rotary cylinder melt- 

ing furnace oil  lired -fitti  preheating of air.    Moulding: on« 



i    I   tn,»ir   tiMC¡IÍ)U-,    i   «UHI l'Un-   MCÓlnNi 

rille I ht 

i'1"     '••"•   i i.-ii (i^tiii       for   ;«»>  ranee«,  e'«;- 

ii    ii.i   i   iro  i'.-iriH.     capacity appro«.   2000 

i i • i r i . i ,       » 

t r i i    I :     i •   •   I 

t >•, . -v • .1 ,     '    i 'tion .iiipr.«.    .<«"> tun*/yt'*r.    M*ltin¿  faci- 

li !    :    »   "i I - t i i .-.!   rin i Me   liirn.ic*»H  ;i '   100  kg. 

i'.t'artoolrt -o.   li'iii-iin 

Sundry prtxincinr, >«:re, iron ca4ttny«fur upar* part«. Capa- 

city appro». 1500 ton-» yoar, pn.Juction approx. 1000 tea«/ 

yeir.      .«•Ititi,  faci lit;. ;  «Uctnc   induction furnaca. 

?.Hp,Tair-a op of   Ugte   <ailwayw  in   Tehran 

'irey iron  foundry,  non-farro«* «etal  foundry and wall «qulpp- 

«<1   iteel   foun.tr/  producing qpar* part«  for atata rail »aya. 

VroJuction  f.ro-rr.iwic of   rrev iron  foundry i  braka «hoc« 

(approx.   JUKI tniiH y.-ni•;  mi,) ..pare part»  (appro;.  50 tona/ 

year).     '• '. i i ,i     ficiiitcs   in  <rn.»y   iron  foundry:   two cupola 

ovens  in,».l.< (! j,,.   T»<) «m.  Capacity aporoa.   4000 toiw/yaar 

oro.i»iction  «", ro\.   Mfx>-J->00 tuns/year. 

f'.»aco-l   ihcytia-c   : 'at tory-Telirnn 

»ounJry pr .rlicin,/, ripoi,  p.irt* and fitting« for aawaag« 

"*y*taw »linlt an I »annole oven*,  clowurea ate.  «ad« of gr«y 

iron casting,    capacity i<* appro»,  UOO tona/yaar,  produc- 

tion apprux. 8<X) tonm/y -ar.     ielting facility: pit «TM 

with pot»,   hontod by   In».I oil. 

a.irio (Iran i-boiad) Co.   Cc:ir.<n 

foundry producine  ,;rey iron casting« for radiator« anal 



9<J. 

*o..,r*  for ,.,„„,,  hpotl„ m„t9mmt mpmrf   ^ ami wriw 

*h ..-ti*«..    <:.fiaCltjr .„,,„„.  J(I00 t,)(,H/Wt  ((r>fi(|(tion 

.HT,..   U00 tov./,o.r.  H.u,n«  fK.htn:  t« cupo,, o,.n„, 
»«-I- 4L 600«,   ,„ futur. th#r. „„  ,. liwU||#d tw  jn 

ductlcn,   lo-.frequ.,cy .Uctrie  f,.r„.c. .. 3,5 t.„„ ,„,„ 

•««.dr, product.«,, ..„.„,, jÄb eMtlnp<)  grty iron cmun^ 

tor .„.„ p.rt. .tc. c-u, .ppro,.  ,000 Wr.ar,  pro. 
d-ctton .ppn,x.  HOO ton.,,..,.,    .„ItiM f-e„|tjs on# ^ 

Irle Induction fum.ee. 

ini"* ir* •"• "' ""*"*• " *•'",h" •-"•' *— « 
-,««.,„„„„ «... ^ Fro4Mto., ttmit 

«00 ,.„./,..,. ,*...,«„ Cmt„ ,„ 1-<itrui ^ 

». «» »f «,.,.. t„„drl„, «,.„, locauJ in r#hriii 

"'•-«'•*«• «•> «on./,..,/.«, .M,.,.    „.,.,„, ,„„„„ „„. 

'7'   I' ' c"°"or •oc"",'c•1 "* •'—•-' -  27', ' —*"< """"- - - '«-" - «- -- 



! »'. 

,   I 

»he   ¡«emir     .1-      iilt   (mir   v.'.»r.   a^ii.     It   I»   productng 

• -.11, ut-   f» i'l , .u « •   I -r  •-'«.il   li   I   ty,   n»  wi-ll   «x   for other cus- 

in.fi'x,  l'unii)   d'i   'i.in   11.k«it t<>    «>.   iflirnn  (Rears  f>r trenafor- 

i,it»r-    mi   -..it. i   »i • «i     •      tc.)      ix.   wf) 'lit  of  canting about f*0 kg. 

o 11 i M     ( i« i I i • » •     'il   1 i rr».l   ic'ltin.   ovi-n,   c«|*city   lhX> kg.- 

loulrhm;:   or."  ;i,nt    «1   inouï«! m    mac h ini-««   with  roller conveyor  i   an«l 

préparât i tri :   om    i-I   i    innmr ru \vr.     Capacity  of   founJrv  sho|i 

a,i|irot».    • I«»   tmi'^ 'yi'.ir,   ¡«rnluct ion  a >i>rrt*.   1J0 tons/year. 

«Vrj V'O.  Tehran 

The  foundry «hup  i« ir-tducing grey  iron casting* for gas 

ranne«,  water heiter»,  space heater*«,   refrigerators etc. Max 

weicht of cantili", ah ut  4'K) kg. 

•¡el tin-:  faci lit v:   <nn' ml-fired   i   mace with a tilting 

crucible   ,   canarity    . ¡i  ;</.    Ton Iti n •;  a*,  well  as «and dressing 

i*   nainual.   I rml.ict ma  ul     i i'v   iron   foundry »hop  i«j approx.  MO 

tom/ycar/or);- Mutt. 

tose tniall  foundries  (MO-IM? times  well equipped) are part 

of repairstiop!   ol   I i<,   fact ori es  (for  entrnplc Chitsazt Tehran, 

turrar I'lant in Haft  Tapnc-h an«1 some other stilar  factories, Path! 

«Infr;.  wo.   Tehran etc.). 

•ore details ax.ut.  existing as well  as ne« foundries 

'Capacity Stmly for unirnirio« aid torje»  in Iran" preparad by 

Kovonrojekts - Iralia  (.otytuchaa Hralia). 



I'M. 

<«'#  ¡'munir i ••     un', r     «i,  tini * <»i > 

I.   Met» 11 urn r « I   :ji>Éiiit'"riii,; I >«"t   '" nf altri». 

ii-«»y    trm   c.i'Mi'i,«   I >r   product lull  of  machine   tuols,   f»r •».—.-. -- - , 

ptlrt]   J,     (   let  triL   indilli-.    .l'Ili    ro-ljirc   :llir.,    cap..'   i'y   POOO   trill-.'' 

y».,i''     I-l    •'••    ¡il-.t    <t.i,r    «ith    t.   •    iKi-iH I !ii 1 I ty    In-    •  »,:.,-     Ion 

to    l'i, lXH>   u   t •    :(!,(HKi   tii:i¡/yoir   in   In-   «u»cunl    -;1.>   i    ., f   tor. - 

.trir  • i     i. •   ir">.    'UK1   * -tu i   nf  i-intin, i/v'',ir   will      "     'ill 

tu  nt!i   i   < ,iii,ii>iiT i   I-I   the   tint  ^t.1"'"  of  cT'"'rt      t, .-i.» 

'Iril.Tn   fruí-i if,   f-.r t.i't   i».--   u;do   t'ic  weight   '(>)() '<.     in  <<;.•• 

|'»|'C*-.      (-'tul"   I ir I I i I.»? * '.    two  cuitóla  n»on>   in-.i.l<-   ili .i .'"'"(ram 

with   fori'iicartii nu J onr  electric   iiediii»i-lre'pioiic*   I ii'l 'r t i on 

funi ic«'   »it!i   two crucible,   out mi I    Hon   ner  houi .       on'i.il 

dumi  cortili t tonili.,  ¡Mint  with   inTh.inir.tl  or   |mr"i«nli-MI 

transportation ol  ninil,       ¡ouMio";:   -inali   mould»;  pri. Im cd 

in  liir;   -.eri»».*: arc produced  on   four  pair:<  of   moullin., •n.-icliiiu 

Combined  with  roller conveyor»,   'ii      >oulds   in   pit  with   tin- 

Iirlj)   <>i   -•; imi .-I in.'iT.      I   •«•d   nuivl   i»   wi < ipd   ami   ree ' im.M ' •! 

in     and   .i,   .hiit", and   ..<>c lumi t inn   I lint.     Ile.tt   tri-iti  rM. 

car-typo  anneal in,;;   turnice   ì.l  x  4m. 

the   pr.id'i   tion   Mart-.:   in   f.i1 ( l')7.'.)' an!   re.-ched at  t1'-   !-;:i 

of   the   y.»ar   lVi!ll!»71)   ".()'.'» of   the   projected  ci>acity   .    He 

quality  of  cantiles   i«i  vers   ,,ooil. 

¿.Mac li ine «Hiildtn< l'Init-Arak 

Foundry for ^roluction of f^rey iron casting  for conveyor«, 

industrial  a >l package boi lern, cranes etc.    Capacity of 

thi« «oc ti on of fournir;   in  .¡500 tunu/yenr.     Meltin«   facility: 

1 electric   induction aedi tin-frequency furnace with   I cruci- 

bles,   canacit;,'  i,n  tons  ench.    ••louriin^:   ¿ pairs ol  moulding 

Machinen with roller conveyors.    Central  «and dro^un«;  plant 



!<r\ 

i   -xnii-    ,.t   „*„. ,„..      Hortir.r  *«|Hi|Mwit  for new a and 

••d eoadltioning pint for ratura «Mid«. 

"f.it   initra .>•   .1  i .».-tin •. :   rir-tvpe   furnace -¡«l,**«.  H 

•ei ;nt   „r   c.i.t.n.M    -    i   t.,,,«.    ,r#y    ár„n   C(M,tlno    f(,p   #ltt,„t| 

cu»tt>»i ra   will   re   renent i«*)  lotw/year. 

1.,>oro«u  wo.   r»i> r<ui 

4he   foun.Jrv  w,ii  huilt jr> yarn  a ;o,   but  the old   foundry «til 

be cloaed and  replaced by completely IM« OM.     Thia  fir« gat 

•  licence  for production of valva« and fitting« for ««tar 

unto rated dia.   -Mtaw and rated  pregamo 10 atiaoanherea, ande 

ol  gray imn caatmga and non-ferrou» aetata.     To« gray «rea 

ff»un.lry with  c.ipaot, 6000 tona/year  ia under conatroctioa 

and »HI  be  m operation in  1 V>.» ( 1 «r71 ) s new non-farroaa 

•"tala  foun.<rv  will   be  in operation   in  1SM(197S). 

fha fray  iron  factory »ill be equipped with | low fr«a«ancy 

induction electric   furnace »1th 2 cmciblee a'3 twin aaat 

probably not nufficient for «000 tooa/year af gray ii 
«not ina«. 

4.   Iff— —4 »taci  Plant  ia  tt-f.h.. 

••pair »no» will have own gray ina faaadrv «Afta aapaalt* 

•f 24*0 Uan/yoar In the first •tag* af eeaatraaUaa, «On 

Um/fr la the oocoad ata«* af coaatraatiaa mé TtOO taa«/ 

year la the third atage of conotrwctioa.    Tao aaMla— walfnt 

•f a gray Iron canting la 10 tona.    Molting éapartaaats »m 

«••ala 3 tona/hour in the fi rat a tage of covtractloo aad 

the aane in the aocond «tage of construction.    TKo prapara- 

tlan of aoulding and core ai .turo« ia centraline«,    ih» aal« 



im. 

iu»nt«tv  of r:.i.ttn,,H   i».  "v>ii|tf;(|  in  turn-over  jolt Ini' 

«adune«.     oin.~le cnntin,:*  arP mou Med ».munii/  with  the 

«lit of   pneumatic  tnifior*.     ,»ro*.mnç of canting*  will   hi; 

performed   by  pneumatic  hanwrH.     'I,.,,t treatment  of  cutln^* 

•111   fcw  performed  in  a rar-tvpi» compart tent   furiMc«.   Vaxt- 

mu»  It ft MI,  clarity of   the erme  1.1  3(   toni«. 

Ikucri pti >>n  of     let-l   foundry   -   s«»e  \>ti'el   Fournir ie*<. 

3. Imi »attonal  M«rnifactuMng lp.  Tehran 

fha foundry will produce component« and part»   for appro«. 

«5000 pc«. of automobile engine«,  two eu.  CM and 1800 cu.c«. 

i.e. cylinder block,  cylinder head, bearing cap cluater,  ex- 

hant  branch,   fly wheel,  cam ti ein* wheel,   alternator pulley, 

inpellor,   bra»«»,  diec,   brake  drum, crank timio* wheel,   fan 

pulley hub.     Total weight of the** canting» wi 11  be approa. 

W00 totw/year.    Other cutlnr.« Mill be i «ported fro» 

Chrysler United Kingdom 'td. 

'he average capacity of melting facilite*,  i.e.   oil   fired 

rotary met tin«,  furnace will   h* 0,5 tons/hour,   the maximim 

capacity   in 8  tonn/hour.     The melting department will  h.ive 

•ore than tWb of unare capacity. 

The foundry will be put to operation in U .4( 197V«>>.  It 

i« recoeaaeadod to enlarge this foundry in the «ixth  fivi- 

year plan  to  produce more set«  (appro».  100,000 pc*./y *ar; 

and to produce nu> casting which will be in  fie  firm 

•tape imported  (row U.K.       Also casting« for gear-dox.-*   ir 

other !>«rt»  for chv5*i«: coi id   ,,. caat in thi«   foundry. 



r   - •- - 
!     l'llll 

I      l       .1- I i   ) 

UM. 

-'."—'il' lü' ">,'.n   iL'íOitL. ' 'B * J ^ 

IM"* IMft IM? 1*4* |14<» IT 
ltr.ii/?)    (i-»r>r/r<)     (IM*/9> (iMVToHi^To/tHrr i 

'>*A          .i-l   11 MU   ,.l|.in^   -  tonn 11,44K! ft,Ol« «,»"»4 3,¿17 10,¿.ÌH (,,... 

?»•.••»        (ist   »r..n   joint*   -   ton* 1,014 l.ftffO «•» 1711 407 I,'.! 

~   :\        I T' 'it  r .et H»'•,   unnic'ii ncfl- 
« >•*» t § •» 101 74 H 

•"J.<       Inn r»"»tnu*  «••nt-mAchiiird 
-  tonn J17 HJ .  SI U KM • U 

""»-'I'        Iron ca^titi^'s   fullr- 
«ac m«<]  - ton« |,OJ«» !,10n 1,314       1,1.»2 1,071       1,    i 

UHI 14.7J1 B,«W«l 9,(W       4,«ia ll.WMJ     10.- 

auree:  Foreign  fra'» statistic« of Iran 

»oi»ca»t of -or>su-.ptiowt   lw*UU>4 Capacity,   t roéattttj»» and liwrt« 

of Qray Irmi 

(accordine ta t*>« Interi« rofwrt **CipMit)r  >twdy for »•ua4rioa Ik 

forgo*  in Iran" »y aavwavojokta frana). 

"onsuaption of Gray iron ea^tiaaa 

lnatallotf Capacity 

Lxtonoioa of capacity of aslating 
foMndrioa 

Now fotmrfrioa to bo con«truet«4 

. roiuction of rroy lroa eaatiafja 

Gap 

1301 tStf IMI 13M 
(it7a/3)    dtn/i)      (iita/3)   (t«7/a> 

•0,000 

•4,000 

7t,000 

1,000 

14»,000 

•4,000 

a«,soo 

M.000 

194,400 

li.000 

•3a,ooo 

•4,000 

77,000 

•4,300 

237,«00 

4,400 

— • H 

MO,000 

•4,000 

•0,000 

210,000 

377,000 

3,000 



l'I". 

*talle*bli-  i ^,t    i rn i   i-,  t., lit    iron  witii   low e«rbr>n  e  ii'int   ti 

•l   ìv.n  brilli«  imi  **trt  toufh *aU-nal.     There are  two   principi« 

-«-Om'ki to  prudute    »alleaM* ea,*t   iron: 

1. *htte  heart   MAII^M«.   l.c   e .latini'H  are  «a i»  In   »he  »hito 

condition,   i.e.   fro« of   f|«k«   traphitf*,   th*-h   tl,e>    > re   |..icke«l 

In hewattte   tmn or«  *nd h*>at   treated   for *><> or mort  hours. 

Tbl» carbon   I»   re«>vivl  t>y   oxidation. 

1. »lack  hi art   will. .jr.   it,.,  «hi to  eautinr* ,ir« nnneale'l  at   » 

temperature ;   »(•<    ir->n larStdea  are deco*po«ed   into  temper 

rnrhon. 

fkere  tr  only nne   foundry  producing IM 11 «ahi« CM tìngi«  in 

tri, S»Tk«t« Hail««,»I« Tehran      constructed in 1348 (1969), 

capacity 3000 tono/yoar.    All  r«tuirwB»nU of naiieablc e««tìnga 

till  I34ft(m9> wore coverai h    1 »porta.  aherkaU fWUt^blt Tehran 

1« «quipped with  two cupola even« with electric  fo rehearth  for « 

teas.     Production   in   135<) (l»7.i)   la  7-8   tons/day.     Moulding:   6 

paira oí Moulding Mochioo«) «and droaotnr;  2 ed$e runner aii«nt; 

«slleakleiting:     1 oloctrlc dewble-c»oe>t>«r furnace, output   10 ton»/ 

<i«y and 1 electric  doublechewfcer furate«, output 3,5 tons/«a«, 

rita «ala product i M progras»« «re fitting« na<M> of «alleabl«» cmt- 

ln#i froa t/4" «pie 3**.    'it* additional Machinery and équipaient 

tfc« «apaetty «««Id b« extended upto 7000 tona/year of pipe  fittings 

•pi« r«t«d ila. •". 

Skerkate Malleable Tekran  ia  produciag black heart Malleable, 

i.e. tk« lro« «kit« canting« with  low«r carbon and ailicon content 

than la grey ir«n ere annealed et a  red temperature *o that the iron 

-:arkidee are decoapnae'l into te*p«r ctrWn. 



1U>. 

»f M.>»„I,I.    c»»tin.» (Accorcimi to  ti* Interi« tt»i»rt «Capee Uj  

( t'J7 ¿>  HW77/H)   (19H.I/3)   (HH7/*). 

Conjunction 

Installed capacity 

Satan*ion of  cenaci ty of 
existing   foundries 

Sew  fouiK'ri»-«   t<  i>* c«n«lniC' 
ted 

Product ion 

»Itorta,**  -  lniort 

1,4<m »4, Vm 

1,000 

i.noo 

H.500 

1,000 

¿¿.(NN) 

1,000 

9,300 

21,«on 

.¡00 

U.ooo 
1,000 

5,-.00 'V-OO <i,W» 

20,000 

11, w» 

JOO 

Owe ti It Iron C—tinga 

fuetti* Iron or MtduUr iron,  apnaroidal graphic Ur S.O.) 

ir<n wa* invented  nnprox.  ¿O y«.<*m  n ,o. 

rhe addition of maçi»«»iu« »* chungin«; flak* g rei*» ite lata 

th«  fori of iMiU or »plier© id*.     .WctiU iron canting« ar« tonga, 

«Metile ate.     There are oily two  firm« in Iran at nraaent,  producing 

dúctil« iron cantina  (.3.0.   i r.>n nwtiis»); 

1. 3hat««t« rouladi  Tehran 

i'hin  foundry i* pr^ducin«¡ *.ii.   tron'ce*ti«g« «oetly   for 

automobile  industry.     Oao.icity appro«.  aOOO tone/year, 

nroéwction a^erox.  U00 tms/yenr la lMt( 1970/T1 ).  Meltiftg 

faellitlaa:  one i n..% 11   c»r>oli   oven  (out of nroéuctton), «•• 

:iit  furnace with jut«,  oil   1'ntfd; one elactnc   induction 

furnace will t>p installed  in   tne future,    fhl«  firm la »ro- 

ducin-r;   >.'!.   inn c,-i«.t ins,*  un.fir  licence  fro« the Internati«««! 



1"? 

VI CM I' I    i II   |    ,m\     | ,K   , (, 

•lachinc  »a   lulif'i s.-i/.i   »ran,    Oh ran 

• i.P   fournir»   i«  pmliM-inr  mesure  ,„,„.,   rstt.f,  ,Ua,   «,„ uptf) 

Tilflw,   and    l.-nth  <M  „..t.,   •,,-,„     ,i)1t,  ,,,   ductil|s   4ri>i,   CMt. 

IRKK   by  ro'itrtrmral   n*-t!»od.      The  production  of  .fur t tin  ra-t- 

»"«•'»'*   70 unto 7",  ton«/d*y% .M-scription  of   K-lline   („cihtrp 

a««  th«  «a»«   fir* under çrey   iron rMtin¿s  ani   reactive 

pipe   fitting*. 

COttf NO.   3413 üTäCL W)L'^I»WTfe» 

St««l  castine* »ra «o.tly ..u. of ata«1 acrap nwlten  in 

•Uctric  furnac«.     Ihara «r. «ith«r at.al castings of iion.1 quality, 

of alloy sto«l cutm ,s.     itael  casting a* »all as  alloy «fai 

casUa«. bav.    b.tt.r proo*rtl«s .. gray iron et,,,;*,   «inly thay 

ara «ira tough and  lasa brlttla. 

Iroduetion of »taal castings  in Iran at pr«««nt   i«   low,  a« 

thara ia only ona ntaal  foundry under operations 

Hwlrntiop of Stata Hailua/a   in   rnirir, 

*h« foundry  ta »all equipped.   Maltinç facility:   one alactric 

arc  furnac«,  capacity 1,"J ton.      louldin, of .„.n  pi,cef,  ,. ^n. 

In ont pair of amildlnß «achinas with rollar conv.yor,   hi* pieces 

ara *>uJd«o< by hand.    HMt tr.atrwnt upto 1150° C  is  n*rfon*ed In 

ona alactric aar - hearth  fur-iace  î,.» x 1,5». 

tha capacity of the «teel foundry in on« ahi ft operation 

ia apprax. 800 untn <K)0 ton« year, th« »reduction at prasant i« 

only 130 toiM/jrear. 
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ill I If I. 1 ,   ,.r I r ti I inn 

•tut «•«!>•   ¡i>ul,t^u   lei ran 

•M-.   lirr,   |irnlucinl;  ..rim.rlly   tuctll*   iron  eaat>n*a,   orrfar'd 

M« inaction  turn«»,  c*oacity  l,T ton/Hour f.»r producila« 
,twl  cantini;-» of norn.il   |U*lity  m» well   M   for production 

• f alloy nt«>l raiting  (»m uptn  11%, Cr-«i ata«I canting» 

ate.)   The ciiKit*  of   thin   to-inlry «111   ha  appro«.  JOOO ton»/ 
»cir/oti'  «hi rt. 

3. 

»•'•ic'ilne Building  Hunt   Aral» 

'ho   fminiry will  rr   l-ic«•  ->t«al  rutins   f«.r am  factory an 

»rll  .».,  lor otter ciiKtowr«  -  for oi*apla    nangaaaaa ntaal 

cantinea-.riolin, l.ilU rtu  «o up to  It» mt - J700 tona/year, 

heat  rf««iHt.vit  «taci raatin.4 900 tona/avari  total capacity 

• f steal   fmaidry la 8000 toiw/yaar. 

**itin<-   faciliti««:   thr..* arc  fornácea,  «ach  1,3 tana capa- 

city.     Ion Mma ,hop:  two pair« oí mou Idi a« aachtnaa. Contrai 

nand conditioning ¡,Unt  with aachanital  un 1er«round tran-port, 

load »and ta »aaheri und  racUiaod  in »and waahing and roclana- 
tlon plant. 

*h« foundry will  La pit   to operation in  1351  (lf7¿/3). 

Iron and a tool liant In Bafahan 

Staal  foundry la daaignad for production of «par« parta  for 

own plant.    Ts« fona try »ill bo bat It in tnroo atagaa (in 

ceaplianc«    ith tha construction of atanl  plant).    In tha 

firat «tnga of ennatruct on tha capacity »ill oa 3100 tona/ 

y»ar,    in tha aaeond a tag« 4TO0 tona/year and in tha third 

atnfft laaoo tooa/year.    The  production of ralla 1« not In. 

cladad In tha «bora ^„.n quantity <ae« Nntallnrglaal Mí 

«tfcar Ralla). 



< Mim-   |.„ ihn,,:   I   . i,., tn,   „re   f.ini.u-,   < ...   i, iiy  ». 

ton«  In  t ..•   firt.1   .t   ,.. ..f  ( „„ .Iructi.n,  2 el-nric   am 

furnare*,   c*   ,'citv »>  t-.ni <> ,-h   m  t.ip «rend  •,!„.,.  ,,| 

construction   ,.„1  1  electric   arc   fumare«,  ciparUy  f,  f.u* 

each,   ..-.»   U   l..n-rlr. (rit   ne   furnace aid on«  «-Ifctric   In- 

duct.•  •«.dme-lr^uenrv   fumare  »itti   i,',  ton   rn.rihl-,   in 

fie  t*i» ret st<r* »f construction. 

fhr  -MilmiM   *r-   ht  »I   on*  pt^cr oT «tee!  ertati.,     to   l,f  pro- 

duced  in  the   foundry  will  »,„ ¿* tonni•»«,   lifting cntncity 

of on«» crane   is  V) ton-n 

4. Metallurgical  U^ineerlng 1'l.at  jn Tabri: 

Hie «rev iron  foundry IM ahi« to produc. alao ««all  quantity 

of »tool cautín*«.     In  the  projet  it «w calculated  that  »•,«• 

production of «teel coating «til be in the r«n«e of appro«. 

100 tom/year.    Melting faci litio*:   l electric   Induction 

•oil»»-frequency  furnace with two crucible«,  output   1 ton 

por hour (predominantly used  for Rrey iron casting). 

It  i« eat I«ated  that  annual  connunption of «teel   raxtin^ 

in   IVSO U'»7|/2)   mëii   7570 ton«,   «ostly covered  l».v   iianorts. 

'»recant of cono.,,«|,t.on,   Installed edacity.  Induction aul ti,p 0f 

•iteej Cmttme'  (According to the Interim Ke -ort   "Capacity   u.i.ly 

for  Ko .in dr lee  and rorge^  in  Iran'« by kovoprojekta fralia. 

Lonau«ptinn 

In«ta lied Capacity 

•xtinttion of ca|.icit>  of 
«xiKtinn; found ri on 

New foundries to be construc- 
ted 

Production 

Gap 

1351 1335 1361 1366 
(1972/3)     (1077/8)     (1982/3)       (19S7/8) 

»,000 

7,000 

¿t2O0 

6,800 

30,900 

7,000 

9,200 

0,000 

25,000 

5,S00 

33,100 

7,000 

23,000 

52,100 

1000 

* ine lediH friadinc balla and cyl-pebe. 

85,000 

7,000 

22,200 JH.000 

r»n, ooo 

83,000 

2,000 
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Al   •  IS   I . •  "M I..  A.,, i YIJ' a-, 

CMt grinding cylpebs ami balla, dia.  40 apto 100M 

of alloy atari casting« with high content of «snganest or anlys- 

rt>nus   wilh  van.vluim  (tin-  hf>U r,uailty>  arc UH ed   for grinding 

clinker with  typ-um to i-. t   I migliori nrnituct-ce-iiont. 

Ihe calculation of  cn^.iw.t ion of cant grinding hall« and 

cyipoha eee "jpeimt  >t,v:lunrv   an«  bjuipsent   for Coment hactorloa". 

rorocaat of lonsusptiou, Capaciti.  trouuction and Shortage of Caat 

aal la and Cylpoba According to tho Author of This itudy  

H51 13M 13ei 1396 
(1972/3)    (1977/8) (ÎMU/J)   (1S87/I) 

^onsuaptton 

aliatili« Capacity 

No« Capacitila 

Production 

Shortage 

tona J, 160 

ton« 2,701) 

tun« 

ton* 100 

ton* 1,860 

4,460 

J,700 

2,W0 

4,000 

460 

"',100 11,070 

2,700 a,700 

3,000 10,000 

7,100 11,070 

AU cast grinding balla and cylpeb» are till now 1 »portod to Iran. 

l'ho first production Kill start in tho now a tool foundry in 

Machino »aildinf, Plant in Ar.k.    The capacity la 2,700 toaa/yoar. 

Already in tho fifth five-year plan the capacity should bo doubl od 

and so in tho sixth and «eventh five-year plan. 

CAiT SCTALLUHGICAt. HULLS AND 0T1I „i  KüLLü 

Metallurgical rolla are usod inr rolling of all Unas of 

stool sections or ft eel ahaots and flato.    Tboy aro ando oit bor 



111. 

' <•*     I I I    I    U1-.1 <l!.r   II     .   c..«'.,.   «,   Ht..el    r.vtir,   s,   or   th 
«re   iur:,i>«|.     rtifir  >hi,>o    nid   MüP  -1 

roll  it   ¡.n.iiuti   t.tc. 

py 

v,,-n\. "i  t'ip  rn I I i nt il I J,   Hi 
»'or  Pinnule  til-te 

loi II 
"•"     ff)    tr">   ri I I lt..I   r.i I !• 

«it».   in,)iff,.r,.„t  , i.ill«.,l   ,,„„.,   ,,n,r, |,    r.,|l-.   -t,. 

All  ca-l  a*.t.,ll.,r;-ical   roll«   flir   ,r„ri  an,,  .,t,.,,   , ,„,,   jn 

•"'  '    "   "nU   ^   ""•   iM'^     "   -id   Ar,.,,,.    <„,),„,   .„j   ,,,,„   Mill 

-i   -H   «.the,   roll»   Mo,    „..,,,,.   lor   H1(Mr  caJ(e   pI|.|t|      iUini<   roU|t( 

roll.   f,.r  rubber «.n.ii.ery  a»4  er,i,„ ,t   etc.)  are   till   „,.«  i«, (,rt,,-|. 

K-.thcr   Iron .„,1 jteel   I Unt   i„   „fahun,   nor „nv otl,,r  ,,|ai,t  U«  a 

»rovi«inn«   for   in«   , r-.thtctiun  of  t!i.-H*   rol)-*. 

Th. cunii,.,:,tijn ol   ca«t  ^tallur^ical   roll«   in   Imn  .n,|  steel 

lla.t   in A„«*   in   for.cMtí.1 by ..*»onm.,rt«ta IT.-,.   ,-,  •'I-n.-ri. ,,,. 

-rt on Capacity Jtudy  for rtunJrl- a,d -or,,  ,„  ir.„- j.too tor«/ 

>-.r  in  th.  firpt «Uro of construction,   1,500 tn.m/year  in   the 

*ec  n<| .LR. of connection  anJ H.300 t..n,/ycir   in   the third «ta-e 

n.   con«tmet ion. 

l"""""1 °f ^•»•»rt.on of C„«t  ricUlltir^ir.l  and ^th.-r   .«li,.,m. 

«s»        n".6 nq        nr,r, 
 ___ (1972/1)   (i«?7/H)     (i'Jn-VT)   (l')87/8) 

•letallur'iic.l   iiolU  - 
-Iron K   ¿tee I  Plant  ..sf^han 

-»titer rolling mill. 

Jther roll. 

180 

no 

",770 7,700 8,100 

1,170 1,10!) o,«» 

»J60 l,>oo >,ooo 

Total 
1,030 7,000       n.o.M       16,1(H) 

-.tail«ÍÍií;.rW!0,Td*d t0 bUÍlJ a "1"nt  f0r P~«"«tion of ca.t 

• t~l fo^dry «M ^hi.iH .hop with „„„ UthM( aiid ap#cU1 
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roll     ri'vlliK n.iciiiM»»«  «tin   crioilln: machine nhoulJ have the copying 

••-(•H (»«.-ni  ,i    -,i> ,r  rulK uri« tlit'.iitly concavo or convex).    The 

i.ixn-nn   .«>i  ,'it   nf   t,,i   h   (n,,(   ,., ., I, i ,,.- I >    -v t.« I liin;l r « I   roll   wit)   be 

i;'   rnx.   '"••    • HI   . 

TI''    "•   t   I.',  111 IMI ,>l   il,-'   'i  rtinn of metal lurgtcal  «M »«Il 

'-   ,l'    •   i••'•!•-  will   ...    In.')  rt   I   .1.    I   i | nit   in  i*»fa>>an,  not only 

•'•at   i«  will   (..•  t   •   h.    ,«••»  < ... ...MI-   .1   ">wtal turcica I  roll.«»,  but 

also   tlir re (mo   1--.it   1 :. •  r>m.tm-  foitnlr,   <   uld  be «ani ly  extended 

fur  thti  production.   ( i< e "lap-tnt*   •-» t »j-Jy   lor rounlric* and torea 

in   Iran"    bv  i <>ro-.r.. |.-k1,»  ¡ ra'm. 

•;;'jfc Mí. m > I-  .!•• nf    . vii-Fi..! ^ t j> I'l.tmcTb ur bíiXL BT 

H»i<r,ING 

'orbing of nteel  (or of other ductile MIIU) la a process 

at which the «etaI  l** liented to t!ie temperature at which grain* 

begin to coirifi .wi  Cien metal blank« are shaped by haaserin* or 

pressing.    There *r* >leve*oppcd ^liferent nrocenaom of forrin* 

u*in»c   liffpront   m..c   mos  -   for r*imi>l?   (or ha-aser  forgin    are used 

bo.ird drop ..ravitv h-i^n..r,   t\« ,1ir  lift  !;r*vity haswr,   the «team 

drop h.iiwcr etc,   lor  lor,;t-  nri'.«ni , .ire u.sod hydraulic or laec han leal 

(eccentric,  crank,   I riction-scrow)   tor;in<;  pro^nea.    Special  pro- 
C,"'IWS nrc rni^  for M ni; «;n roll   fortini; machines,  conterblow forging 

or cold forging. 

All kinds of above mentioned forging processes ara either 

closed    dia work (the metal   H ah.iped between a pair of forging 

iloa), aaal eloaed-dio work or open frame or smith (without die«). 

There ara onlv   noil  forain, shop« in Iran at prese it aa 

part of big Maintenance *Um* (for example Abada« Uaflnery ate.) 



m. 

e|Hipped  m-1-.tlf   «Mil   Ht.ill   |-n»mn;it i r   r-r   lr-.<f   MîHI-I,    h»r«is. 

îhr   ht    -n   t    l'O ihn-    '    r    tu-      ,i«, ,< • 

I. Iran ah7i«r Co.   l'elirn 

fh»  fir« i-*  producine, bl.-ick   tools and  impl.. »>.,t .,   1,5... 

shovels,  npadea,   rnkes,   ho. s,   pickaxes,  hamort,   crowd.u-.,    i(>-.l 

wheels am' stor»n*e handling truck«.     Hie plant  consist  of fi nhntw: 

I      Pres« «»ion  for  production steM  sheet   implement*   li 

«pades,   -.Imvel-» und other,     In  the  prr»,/-, «hou  ai'    ni 

•tulled two  production   line«:  Production   lim    l..i- 

shoveIn-consisting of one eccentric   press   l'in  ton. 

furnace upto 800 C,  eccentric presse« 25 tons and w, 

tons und one «alt oath. 

Production  line  for spades: eccentric  pressen,   t oil 

heated  furnace 1  fnetton press C>3 tons,   1 h.ith ami   l 

painting  o-piipnent   (deepening nroce*s) 

2.    rorre shop for production of pickaxes,  hamm-rn ote.   i ..• 

Machinery and equipment of this shop consist» of "5 

pneuftitic  haunters, one power hamaer with head weighing 

700 kg,  one crank press 5O0 tons,  two eccentric  prense« 

and one oil-fired  ftirnuce. 

3»    Stop for production of steel wheel barrow« and storace 

handling trucks. 

4.    Shop for production of wooden implement handles equipped 

with «odern semi-automatic and automatic wood-working 

shines. 
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"... .   Ir.r    .»-.»..-1 t «>•»  ..!    ivr-<   Icir   .heal   harrowi  wt «tira;« 

!.<•!.    ' i ¡i        i |   T .    . 

•>.      loo I   r-ui«   t.r   ir.>.li< t i m   of  die*. 

,f"   .'•    ••  •»''!  Inf • * i..¡>  ti.ivi.  uroiivKiion capacity approi, 

J1>>" toim/oiif   .,,11.     'h,.|,   i<  tin-   pò .«itti lity   lor «itanaian pf »sta- 

ti n-, c*   Kitv   (¡i    ,r<i .u  !•  ^1..,  .it:irr   til.K-k   tooU  ami  tapltaanta   Ilk* 

ha*«rr«,   *cre*  .intrrs  etc.   n-c   I mplcwnt«  ,in I   ^lack   fool«. 

:!t|.>irwho.i -it   Iranian Mat»   l.a> Uay-fehran 

Th« forg« «hop i« equipped with pnotaaatic hamn «ft« in« 

voiKht or h«ad 700 kg, acrvw-typ« friction  pe««««« apt« 

100 ton« and with horizontal   forging aachin« for bar aloca 

apto  33aM dia.     The  torga «»hop han capacity  appro*.   1300 

toni/yeur/sin,:le-*hlft o,*mtion:    th« «ax.   waight of a 

haaner-forgad product n  KXHtg nai. waight of a dla-farga* 

product ia ¿he.  troiurtion  prograMoai diffaratit apara par«« 

Ilk« co«prM9ton collar»   for   laaf apringa,   pin««  balta, 

levari,  ahafta etc. 

Waw >orgin* Shop«  under Construction 

1. Mac'unc   'ulMin'   I'Unt   \rjfc 

The forging »loi. wiilcti will  h« put to «parattan la 133l( l*r¿/3) 

«rill supply the  fon-inni not only for own plant, bat ala«  f«r 

other pla-.ts,  ««inly In Ar«k ar»a (for waçon«, agricultural 

machinery an.) aquipacnt etc.). 

Production wro^rannte: ülo«ad-di« worn a« wall «a apaa franta 

forging«,  hot pressing« and hot bendinga r«quirad far pro- 

duction pro r**m? of own plant (convayora,  («arbaiaa, ballar« 



m. 

a. 

iMUlUrf i.«hMM„   and  P.,ulr..wnt:   pnoumal ic^ lo, •;•., „« 

h.-^.r,  «Éth a head ,e,   h.ru-  -,<*«,   4<MJk„   «„.«   luM, kr, 

1 •toM-pn.uMtle di.-forg|„.:  h..,,,r *lth head we,Kl,in^ 

1000kg,   .  „cr—type  fr.ct.on  pr.,a „th  pr^tmç  f.,rc. 

of «l!W  ton«,   1  horUoUal   f„Pgl„, ««chi,,, with  rarity 
of •!"* ton-,,   !  h(,t  ».«.„Jin    „.,.,„„. Wlth c,pi,cit¥ „f   |(J("( 

ton«,   1  hydraulic Hh.et-.etal   ,*•». MO ton«  with * 

•"ipul.tor with   !„.vi,„,  ca.acity „f a,5 ton,   ,nd one 

era* pr...  lono t„„„,   : ehiwhitr he,tiB(t fu„fi<ueK ^ 

* 3,«i -lot heatin« furnac. ¿,3 »1.,   1,1x0,6«,  ,„d 

1,4x0,7. and on«  Tonçe hearth  0,5**0,69. 

«••t troattng .hop i* .^tpp.d wHh , electric Urden_ 

l«ff f«r»«. 0,4tì*),i.,   1 *l.ctric  U^rinS fumare 

»It» th. .«. di-wio».  1 conreyor typ. .l.ctric harden- 
I«f f.rnac. 0,4,3«,   l „i i  rired cl)amher f(|rn<ire  ^^ ^ 

1 «loctric ..It bath a,. 400«,   , electric ch„*,r  furn.,c, 
0.4^.8*.^ .„„ , pU.t¥p. #lectr|c  furnacM da o^ 

1,23« and 0,S«O,M. „Ith (iu.nching .„,, ^„^  t ^ ^ 

Capacity of  th«  for.e *|,op:   noo tnm/r*ar'tm>-*'tit* i » in, jt-.jj, VWO-BUI 11 opera- 
ti«*,  «a-.  wigLt of . h.«aer-f«rgt.d product-anokg    1P1.X. 
••igtet of dl-forged product  10.gf ^  w<iÄht of â hot 

•r«"«ingarn« ahaet nevai 500kg. 

At forgi«, .hop .il! h. IlUt to 0per,il0B lB 13ni(10W/3)t 

It 1. do.ig„^j  to  protíu« forsina. and hot prying, for 
•m factor, ., *.,, a, f(,r othpr pUf)U 4> ^^ ^ 

.Tb. «.pactty of fors< ,hop ,.  1050 t0n8/ytar/BinglÄ sh|ft 

...r.ti.., „a. ^ht of op.n forglng iB i5okKf ^ w t ; t 

•f ClMod di.-forji.d product 1. 20kg. 



tt'i. 

.u'ii'irv   .»«»•!   f¡iiii'i"ii      I   M«i'im,it.ii    !i,n<nr-«  *Hh  \\rnA 

«ai.hin«  ito*  l<*c ujiln  IO*«) k«,   lw  avrfrawllc «iron- 

for-to*   Immt-itTi«   «'to  h"l»l«   voir.Mn«;   Vi»  aoit    Ü««**.   Th«» 

cli»'»H«-r   tvii     lira» m-   finnica*  ar«>  he.it »d with oll. 

I ru"   ,iiH   •> t ft>\   t_'I.int_  »_t   '.  Iahen 

'h.«   fortini-   -iiop  m   tlu«   ninni   i«  rt>-tiznad  to produce 

tur   ini;«   |.>r   .••411-  p.«rt     I >r nun   ciani,      fh* »r«•tue t Ion 

»ill   »tart   in   O .UIC  /!>. 

I rc-i*it   f-r-inp   innritv   if-   2000/tons/year/two-M'ii Ite 

ont-ration «riti»  'tnniMc i'»icn»nw  to  3JO0 ton«/y»*r/two- 

Rhift  «•••t..tnn;  in».   *   i, »if   M|   opon   frame   forRoil  part* 

l«   1'KHJ k .. 

'lactiincr*   .int!  iTjii i »lent ;   I.MJI   pnrar  hateeera with hradn 

wei-hirih   Irin   '.>*,  to   »imo */.     ¡«ich   h n rawer ha* om heating 

furnace. 

of 
'ortr.ist   <>f lonNumpttgn  cibici tv,   t r< ••<»«• ti on  and  ihortaga/rorKl'id* 

1351 1306 1361 XMt, 
<l«»7j/3) (1977/6)       (1982/1) (H»7/B> 

1 'iL '"yt""1 ' 
i r«-c-lorded   forgtn/;a(op«fi   franto 

f. ) ton« 

;ie   forcing« tona 

it-ireoied  pn*Mainpi   fron 
••   « i't'i ton 

1,7!0 1,t*ì0 7, MO 11.500 

M,200 Vi. «70 56.1H0 N7,OO0 

'.,\<*J •,»<1() H, 8 JO '».""«OO 

!•>)!»        -< <u*M>tion 

AI   '   -i    «¡ipnctty t'I Its 

At(          i >n of cai •   of esistili,* 
fui    •• illOpM ton s 

te*  /or e   ttlOBM to b« conati*« te- 
teJ to na 

l'roduc t ion ton* 

Sh-.»-t. >  Import t m« 

t  ',M .<» 10,*TO 10,830 in,-'»fi 

- ?, ino 16,790 iJ,1T0 

- 25,000 39,000 90,000 

1,100 40,000 65,000 lOî.OtX) 

•«,M;O 7,->.10 7,640 
r>,ooo 

*.cc< »' n;  to the Interi* r    ->r»,   :n;.:icity stu.'.   for KeunJrien antl  <or;«M  In 
Ir;« •f'parad by Kocopro irM.ii ¡ rali.« 



i »i I » .   IMI 

»orr'd rrin.lln    hall»,  di«   40 U| to   f<«iM»  ua>lr ol   »liny 

.»tt>i»l  «ilti  In   'i tu 11 put ut    »¡Hum»»«** or •» 1 yhrttniim with 

vanillin*   (tin   („.^t   •lunlity)   m.   u 

ko-   «nth   *,,!>•,ni»  tu     «t   .'mi ,n.  ' . , 

f .? y ri n llr» •   r. I i r 

H t •nt. 

lì»*'   ("ilcul itlon of   cornnmpt ti»n  n f   forvivi rrnt'liir    t./»ll* 

*•-•«   ".'pc-ciiil    t.riiiii.rv  mi   ! ¿pi («n»»iit   (or «-wnt   • v ' u ie.« '. 

1 "-'J11-V l- "'   °"'""'»I'U»n,   .Hjiacltv   ' ri.itiirtu.ii   «'irl  ..l,.irt«ge ol I  »r-^ri   "a |J N   \t c., r,i, ; 

1    ,t,l,;.t'. .»ut*»»*   "I   »In ,      tub 

mi         r_>6 îv.i          nc 
 (m¿/T)     ( 1M77/H) < C«V1)          i f - •  M 

*-OIH» I îj.tion 

'  ipacity 

ri..», f-tion 

liot '  i   i» 

tout 

t'in-t 

tnnn 

tons 

-MOO             4,4«0 7,100 u,"-* 

1,000 rt,0O0 i :,IKV> 

1.0O0 7,000 t!,'v'-. 

J.l'iO              1,4<><» i'<t 

1,1   »>'•'•«  i;rt*«iin.'   h;, n     m     <,n   n„ ,  j,   i.rtpd  to   |rvi# 

*h»«r*>  N  no  pr.jf.t   in    r..<lu< e   lir-prl h,»M.   in   Iran.   It 

ta  aovtaabie to  build In  the  filth   five-year pi m   n  n»w   f..r ••»   .! 

for prodviction of   for;,«-1  halls  a»-J   to extend  it   in   tin- si*tfi uni 

n«vetth  five-y.nr pl.m. 



11*. 

CUPE *'. 54¿ foiT ,; « '.yin:  i. r»'  ivn .TUT 

Cede So.   14Jt  Manulecture of  Copper by   Ali HetlwNle Kxrept   Klectmlyala 

Cede W«.  MiJ Man«fa< tur« of  Cnap-r hy  Meetrolïele 

Cod«  >o.   34-1  Manufacture of   Allora of i'opprr   Includi ne  Ur<>n«*  and 

uml  Hr»»»e 

ho.   5424  Hollín-,   .imi  r'r.twin« of  < >>i p» r  «ni  «1l'<rw 

CUJt: <K).   34^   'lAM.V-flijK   * f>>l'fi£ H »   M,U r¡«>! T^IS 

-iarcheaharh Copper Co«pan» «ili   «itart   in  the   fifth  five-vear 

Pian  the construction of o»«» e-aelter wMch will  convert   p*rt  nf  th» 

production ef copper concent rate* luto M Ut or eopprr  an*l the «••» 

•vantity will   ha converted  te   refined  copper.     Iti»   preauitnaaed 

that  IN   133*1197*7/«)   the  platt  «ill  h«-  ready   for ©peral loa,  navia« 

the capacity  of  fi1),(MM)  tons/yir of  refined eeap<-r. 

• Itine 

'he  purr me of «war It in«   ta tn  separate copear   fro« the   Irnft, 

aalnhar and  »an «u*  .      l>i-»r# are  three •*• >or e tene  in  »»e I Ilari 

renatine;,   reverfeatery   fumaci n* ami onvertin«;.* 

Menatine; la  the heating ef the co aver concentrate I« osl- 

41 a taf ataaepfcere to oaijiae the aulphur and  Iron ana  rea» va 

velatile innaritiea.  Ta« matted cene en trate la charged) hy e »acial 

•aargit anchine tata revornntnry famnee filled «till palveriaed 

aaal »there It  la enaltad la predace a «atta ef ceppar awl phi da 

centalniac 4oV>90k ceppar,  fa* e ilan producta ea  the outlet 

af the faraace ef teaperature  li») C will he led in taa> parallel 

* Deaeri pt ten of proceen parti* accordia| ta *\ fra-feasibility 
»tad* »or rhe Manufacture «f áeai-f iniehed and ftntaned Ceppar 
At toy 'redacta In Iran" by MKTUt Internat inaiai. 



119. 

un« boiler» «d*rr  they «HI   t,0 cool«*  to tin;.*r,ittire  Ti<A 

•»I  attor  tomi   rim*ai    ,rr   lori   into   th«-   rhlMli>v   or   f.ir   t>># 

¿Onwlpftwriaatton   item* obtai-Hrf   in   i •>».  »M> i J • r   (•.   us<«l   for   the 

electric   power   conrr ttion   an f  tn^n   for   i»<tiistri«l    niirfm««»..   ['hi 

following  reaction«  lake  place: 

1.     All   tSe concentrât« gangue  IM   flu» rt  to  a »i Urate 

• lag 

4.     *no ogidiae«   irmi  in   fluiod   fr..n th» «nlphnte  with 

•lliCON 

3. ^lnnor  Is oaidi/.ed  to  «ulprmr diniifl« 

4. *h» copper content  i« converted to »table Cu^S ami 

»«nociate* with FeS   in  the «atte. 

'no «atte I» ll*|«id condition i« tapped  into ladloa to  he trad- 

urrne  t«  tue  cobertor.   The Convcrtor  i-  a horizontal   furnace 

• ita t*>-txi ton.   tap.     ihr   íirM   .st»;* of converting  U   r.»,id 

ox i datte« of  ,he  iron s„ipM ,„ t„  ir„n C%1  e .„„ -ulph(ir dl0Xll)t# 

feo*C» «i lie«   in nupnliod  to  fer, «„  íroB .lllc.t. «1.,.   rfhen the 

•iHtlVfl i« eonplet. MU the «la« ha. he«. tappa«,  blowing is 

*^m9é U •"*-li* tk# •"»•*••• *•  !••»• -.Ullic copper. The 
pMéMt «ff th« oonrertor is anew, M ".li.ter copper".    Tne gMM 

•4Ü i*^ «oatont a», ho .tili,* f(tr prod^etie^ of „^ . 

•liator copper «nt he „fin«* ».fort m.     «.fining proco«. 

it««« «ft 

1.    Plr* refining m reverta tory typ» furane M fi rod by 

palwráaod coal  to produce purer and nrt honogenou. 

Êmêm, ••«ted on th« «node canting Bachine. 



u<>. 

r.lti trolvt Ir   rdiniin-   of   i hi   unni.-«   I>   n>rn»n    nrr- 

i HI« -wtil.   i  ,|   r^nrtvr   l »miri 11. s .     the elee tr>» I y » e 

u*ed tiHii.il iv  rcmsist.   «»f  „ho ut   t% conp«r and   IV*  free 

HI 1<1,  lallnili"!   AW   «tfcinlly   prepared   rolled  ronfwr. 

A lurt'tt   "I   tl«M»M i t *   ni   .nxiut   JOamn   per  *q.    foot   of 

*oodf ili  a   voltaci*   UiO-JUIsV   Iw   panard   through   th.- 

circuit.     4lter   ab«.ut    14  davi«,   cathode*  M*ir;htnti  about 

1 l(%i: art»   r«»adT. 

inscription of am»hin«rv  and equipment    crane*,   r#inTor- 

ead concret»  lead   tank«,   equipment   for  preparation  of 

electrolytic,  »qui pawn t   lord r««lat ion,  heat In« and 

filtration of electrolyte, équipèrent  for production of 

basic cathode,   equipment   of decoppiin.; of electrolyte, 

equiparate  for  electrolyse »qui pax-nt  ior washing  and 

dispatch of ratitod?,   piping and  fitting«  for distri- 

bution of electrolyte,   «rater,  atea«,  nulphnric  acid 

in the »cope of   the electrolysis building,   rectifiera 

and distribution «yate« of alternating and direct 

current. 

5t A second aelting operation in reverbatory furnace fired 

by pulverised coal to adjust the physical properties of 

electrolytic copper to east in shapes for «ss in  industry. 

Ksrecast of Production of defined Cooper According to the Ast nor of this 

Study  

I'rookie ti on of refined 
eoppor tons 

1"1 1336 1M1 116« 
(197V1)      (1977/8)       (lte^/3)     (1»87/W) 

60,000 •0,000 



ni. 

UH»1, WO,   3423 HhMiV.TÌHr. i<t t:oti..{   \s.)  »l.u-Y.. ri   CO. !'..!<   Ivi. 

mm/A. k*i> akAVj 

According to ••» Pre-fra»! t.t I i ty  .Study  for the ManuI«. ture  of 

Seai-flniehed and Mniehrd Copper and Copper Allay Producta  In   Iran 

"ay Matra International,  the conauejptlon of coppar and copper alloy* 

la 13S6(1977/d)  »ill ba 48,000 ton«/y<ar eoatly coppar wir« 28,000 

t/jr,  ceppar allo/a aheet H,000 ton«/»par and copper alloys rod* 

3,000 t/jr. 

C0l»m - AMiOt CASTI -G!» 

Copper-alloy ca*tinR<i are  required  for different   indu ;tm»*, 

aalnly far electrical, en»ineertn'.t  automobile, cheat cal   a id food 

iaduatriea. There are now ipnroi.   ëûupto  100 s-nall  fournir i UM,   pro- 

ducing coating* not only Bade of cot>a*»r and copper alloy«,  but alio 

of other non-ferro ut, metals,     %   t of   the*a foun-trie* have  prlwitiTe 

aelting  facilities an well   %H  ••»«ninrrv  and équipant.      ¿on*" of  thea 

are without any at-chani/ati-m. 

lagert of   Popper - Alley Caatin&*.  -»taurini;»,   r >rKinga 
Tariff *"J "—a- 

Aa. 

7«a laparta ton« 

1345 1346 1347 134« 134» 13*0 
(1906/7)     (1967/8) (1968/9)   ( 1969/70) ( 1970/1 )   (1971/2) 

M 79 125 301 296 229 

.Source:  rorei*n Trade Statistic* of Iran 

Pa—riatien ef touting aa »oil aa Hmw Poundriea 

1. Baaai ratea ef Iranian átate Hai lwaya Tear«« ferrowa aetal 

foundry «ita Al-a Hoy cae tinca,   l'aere ara inatalled three 

•melala furaacee and oa« eil-fired cruciale furnace with 

a ti Hi a« crucible ef 100O kg capacity.    Mould in«, co re- 

satela« mi fattila« ia da*» ——ally,    aatiaeted production 



ri:. 

»I   tonmr-.il loy   iMtmr»  n   Vi  ton*  por  annua). 

\rj_     H   "riiimi     »lit',,n 

IV   loumlry   i^   ^mlnr ir>(í i onrT-^l IQ»  ri«l>n-o   f ir tha  fi nul 

pr.ntiicH.in of      .,^   r,,.. •«.«,   w.it^r hcit.r»,   »paco   h«.itar« «-te. 

itc.it i-i-   f«  iliu.-:   f.uir 01 t-f i   ,..|  [   max*»   «itti «tth.lraMH 

crucible*  lor  different   kind« al non-tarma«   «.tal  eaatinga 

(loci.   .1 lumi'il um  «llnr   r,(.ti'i»s). 

'-""""•«»   I  l" •     r-..i.i, ti.n   IH a,pro*.   40  ton*/y«*r. 

ITI atrial   Bataten,    ^h»» 

Un« conpor-all.iy  ca   t.n«.» a»,, other non-fvrrotM  »tal  caatinga 

for ««all »cale   inluitrv   m  Ah«aa ara aad«   in  i»«*-f«rroua 

•rtal  foundry,  .qu.pp^ Wlth . tlltliif  îMa« ervclblo fana«a. 

Moulding .and  draisina; and  fettling IN luutl,     Ratinata* 

pr»*»«nt production  i*  appro»,   io t<Wy«ar. 

*. throat i Co.   ¡«hran 

ft>» fin plana to bui Id a new foundry for copper-«IUy cantina» 

of ««all valrr« and   fitting »Uh tba capacity  of appro«.  100». 

1T00 tons per  annum.      rb,,,e ,,.1,^ wi i|  h*  partly proriuead on 

tha preaaura die-ca«tin«<a anchina, partly   ,n   land Moulding 

aarlitna«. 

Tfco now foundry   for copper-alloy caa tinca «ill  ba Mit to opara- 

tion in 1334(1975/6). 

9. rathi Co. Toiran  (Medium Wai-ht froftloa Mfg.  Ç».) 

*ho foundry la daaigned  for proluctioa of co-ponenU and part« 

"•*• of copper-alloy casting« for own factory.     Ntlting fati li- 

ti«; on« oil-firod eruclbl« fu mac. for eoppor «Hoy. «putty 

300 kg.    Moulding, «and draw in,, ud fattila« aro aana.1. ft,ti- 

•atad c.pwity ia .para«. 200 toaa/yaar, tao pro*» ti on at.rtod 
in 1380<lt73/3). 



I«M. 

6. NttaJlTgical and Unm-trl»^ iUnt,  Tabrm 

fh» itosi¿ned IMUII capaci tv  m  J3 tuna of coppor-alloy ca*t- 

Inga  IR on« ahí ft operation.    Copper-alloy cutióla «ill   b« 

produca,    for oan  finii  production pro rata» aa wall «a for 

ether cw*toa«>ra.    The  foundry atarted production in 1351 

<1*73/4>      Melting faciliti«! oil  fired tilting crucibla 

fama«aa.    Cepner-alley casting« ara ae<t« either aa procura 

die-eaatiaaa a« preaaure aia-casting "»chiaa«, or aa mrul 

Mldaa caattnga. 

T. Ir— ma St—1 P|«M io Infahan 

*•• capper alloy caattn*s foundry »ill  pmnice cantinga  for 

•eeda of on plait.    It  la deaigned to hare caacity 100 t/y 

in tha firat ataga of con-tr.ction, yv)/tona/year in the aacond 

ataga «f construction an« Oí» tona/yaar in tha third a tapa of 

con« »met ton.       elt.n* *hor will  he equip pad i*>,t probably with 

atl-fired tUtinr crucihlo  furnace,  Moulding will be annual. 

tha foundry will be put  into operation  in  1312( 191/4). 

Other copper-alloy caatinKe foundries,   «pipped with pr.-^ure 

dla-caatmg aachinaa:   »laradaran* Tahaaili   Tehran,   iayaa   A.rh- 

*Hop Ta .ran,  l>arvi«h  iorfcahop Tehran and  «Uaayeah Coapany, 

Tehran.     Dieae fournir i en are pro-hicin;., components and      parta 

for own final production pr^raana (A¿w«yee)h Co.   for doaeattc 

appliance* J or for other cue tower*. 



!    I. 

r.-.i nw mi        i** 

11 ,.i 

•    >• i . I   > I SI   -t    'I 

\t« •     i'nn 

I   f!   Il      t I "l'I 

• •t.<>» i.i '•••( i "H»rt ) 

|0">* J, J"»o 4.IH0 ft, 760 to,OC» 

t  II,. .' , "iK> ¿,600 ¿,f*K> ¿, 600 

t.   IIH - 850 3.ÍÍ0O 1.IIO0 

lull 4 - - - 4.000 

l»n«« J,fX>0 1,140 5, BOO 9,600 

tin« ¿10 7 Ml 9fi0 400 

>Mircr:   lnt«rrw rin-ort   Va,«city   -tuJy   lor roumlrie« and Fbrgoa  in  Iran" 

by i.ovopro i -At ti   • rah.i. 

Iwiriiiir   to'A i r.-tea«ihi 11 < <•     t>i ly   lor   the Manufacture of .kMi- 

11 ni   ti il   .ni Hiii-ihei!  :<•  (HT ««id 0O>|*T Alloy I'rwdueta in Iran" élaborâ- 

tes  by    iftru luti'i'M, ti. i-i I,   ' M-  i ••   u rr-e-it fereonper and copper  alloy 

se»'in   in 1"n  HIT;/'*!  will   .¡e: 

•r      <i rp ¿7 M">   t-iu* <y«*r 

•*i   "t  H».rir>       1 '70 

Mil4   i,ir>4 ',v 

i   ' i.«         ' : i 

V: • . :1 !'• 

Ulnya        wire 114   t/y 

stiert «tri* 7977     " 

n>J* bam VriO    " 

tubo <WX)     • 

•i-I in  i:<*,<i¡ r»'.-;/ 

tot« I 

nil »>«• iH«t  '>y two planta. 

1*iMl 

»    'iro   i oil  .'Inn1 

ITOI »WO *ijnr COMI i mio M pnst  n •; .-».id rolling procooaeo tn opera- 

ti • i,   tn«?   m,it .¡ir,,   .m' ii> r" .    <»•;   . roce«* waa chonen an ."^>«-t 

•Hiio ucnl.     .'''i-     r •  ti'äiir'H co;iper eathodo 'ttrectiy  into 

t'i-j ..i  pi teh c>"    r   -.'in*  ••!>•*.     !' «   'i -»«« i c  principle of  the  'irweess 

i-   t «at «wlteii   -o       ri.      I.ITI» i r.-ft imiously on to  a   larice,    ,rooveil 

c.i-itin-; wheal,      •"<•  i»   •• •' •     '•'        u the wheel rotate* ai. cm«r\is 



»•«'.   -•"U,..l   ..   ...-., I,..,   ,n   «  t,,„t,.)llo,K  ,r,.ce«.     .,...„.„, 

' -'•   h '""•     n.mi.,,1  „,,i.„lt     .„.r 
hour  i   U.ns,   i .   .    - .,,,     . 

'•" "   "r   v--»»-,   «II» nn"  *  H„W- 
l'irnt   1C      -,.,,! •   ,„   ..„,  „,, 

•*••«     -   m   t*H»,.   ,„n  catl.od*.  „*|4,., 

••"*••-•   *"--«-.. M    .,,,;.,   „..j,,   in   „.„„,,     ||lri>,(;. 

10  ^^  « '""« '-t'»'«  be«, .  t t„   „,.,„• 
•»«r«! ,„t„   •«, „„  fll„ , 

i.icnin«.    i.astm-  .n ,e'>t•»«> i^ 

 '^ "'-«* — -rur,,5,,Uiir. lncIlcnis._ 
1.-..    ..*t,,,c,„  ,„„,,.„(r,r.,,,Ute, 
b,lt •"»i«1 e-T«t  »<r  t.>  Nor, ^„t„,   ,,. ,n#     .  .. 
.. ,?   <"•""• -I "l>e.ir «Hip, cuts 
the c..,t |„»r   i „t0  conven,.  ,t   i .„ »,,.   „    ,  tfc 1     1'1"*   ",J  then  tue har passo« 

b>«l.,u.t.hlo  „,ulli,|~ cuu...     tool,.      ,,„ r(áI1 wil|   „       ,   , 1P r" ** w»'l  consist 
ol  two broa.,,|ow<. •*!.,).; v,,r<    .... 

mta the ei.ht tt* . i   f,„,.„,.,.   , ...     ..     r    .   , 

colled on the toiler  iinri,  n.n 

*^.ir«l to q„.(iCh coo, and c|Mn th# copj)#p ^ 

Ail Butniion Plant 

U*m* an »itruttimi rrp-**    >r.(V» • 

une« to pr<>>tnc<> t<i*p,    r<, i.    u _ C        •'"'   "»•'«.  bnrr, «tn,l ,ectioas a„,i »trip. 

*«rf ,""" '" "r°" '•""'"•• '*•--«.« -«v, 
in ine h lock  rum I t     i,.  ... ... 
„    ,     , ' e •'   htU'-t  ««SM of „¡»t., -„.,.. 
«intnnl o-it. .it  .,r   .•-«•> t-n ..v*«. 

"ix.  Hiie of ,>.,t.   ,r   i-.,„, ,„.. , •       '• 
„,   .      , '       ,s wit"in «*«»• «f n'^-.<%n, 

'   ' "'   '•n '"" "-  "> «K. ru«~ut tabi,. 



in  . i .:,   mi   i 11 \ 11-   Link -.   . t i , " t -  K'H'-'I  are   t .•   In    tr.iwn 

t«i     i /!•  «re  («iind'-l  ••!»   • » 11 • •• r    i *»'**•»»»  twin  htmai-r   IMTRP 

<>r  a   r-"i.Mv  -.w.i    -r .      \   v.v f   tlir-'o ilnn'i'intics   r.itetl 

il   .o,in,   .HH<   |r)  t«iin   t >  etiler with  tin«  tn>t*   reducing 

machine  »nil   h.mille   «I!   dr.ixi i    «MUT.il inni   except   ti>r 

Ion     length« oí  »unit   (ir   I .   t      I » k ••   line   tuhe  which  *u  t 

be   fuilsh.>.|  mi   hull   hlticU-..        '•   rn  «rill   in-   run * iderable 

H p.-» re  rim c 11 v   ii   t   IH   imi  "1   ttn< plant.     A  v.irn-lv  <>i 

itr»i ,ntenin •  "in-i'iii       ntm    iinin  rnllrr and  stretcher 

*»t oi;^ will be  needed.      Iwo  he.it   treatments «rill  he uned; 

electiicallv b<-.itei   fur.i.ir»»  for hn ;ht annealing with a 

protective    an  atsor-phore   f >r e  !|.r ,-iiid liliali  copper alloys, 

and open anneal inn  and   nie!-. I»m-,   f\.r brasa and other copper 

al lors. 

411  »trip rolli u-   in   thi*  ni 11   i« c-irried out  a»  a cold 

rol linn operation.     IM   nr'viuctn are rolled on  the break- 

down mill   m¡  ain.-ilel,    ifti-r wuei.   lichter   finish  roi Un«, 

or  intermedi?  e  invi   l'i tu Vi  rjllin;  U used depending on  the 

pro.luct disensión ,,n l  al luv.     rar certain narrow producta 

a wire flattening «ill  HUOUI-I he considered,     '-inch a »ill 

will  typically  produce  a  •. m 11   ran-re of product« down  to 

about  IH«* X *,tm  frm  r • i of   Mm.« iln.     Various aawn,  sli- 

tters,   edge trimm- r»,   mil I HI     linen etc.   are needed  for 

finishing processes. 

I o recast of !>ewaiid and i'roduct»..r   >f wn,,, r and Copper Alloy»! - .tires 

Kods.    .ara,   fui.ta. Sheets,  ..trips  ,trcnrdinh to t,.e Author of  Ihm   itiiJy 

11">1 1336 1Mi no6 

(1977/H) (l«W34/3) (1987/8) 

uemand tona 

i'mduction _ 
.ire Kod l'lant n 

.rodnction . 
extrusion Plant ii 

»liorti.itl  • - Kxport II 

(1!)7>/T; 

J7,800 

-2?,.'.(H) 

14, MX) 

32,760 

.JO, HOT) 

63,¿00 

42,400 

41,000 

•18,200 

91,000 

42,400 

41,000 

-7,600 



;   a. i.\. .>•„ 
-•-'•» ' ' ''•l-LA'^_' .i-.. .1. 

'•'  tv-re  are  o.s   s.la,,  Col.a| t-,,u  ., I   ,„ C(irr, .,„.,.„   ,,,,   ,„ 

lisc«.»or,rt   i:,   |MIl   ,„.,   ,lnll(     „,.tlv|tv   1H   |((i,   ,.x.),.1.u.,1   ((M    |(r     , 

i"•,1",   "   '•   ''"'u    "   «"»   *'"<   t-!»  ti,uc-.(„|1,..tr.   „1   t',....    i„,     „ 

'\v;v. 

HU no-.- there i , no ,.|jnl („r ;,rfHllcllon of mnn. .,.„. f>< . 

'«' «-«ur. the,* wi U ..o ..,,; ¡.,,„,„„1 „i fem.*«...:«,,««, in U,c ,..,, 

¡tU m „fahan ami in ot.Uer planu .a Ira, < lor«i «1CM« ,j i.r 

l"».|(l?»Ki/l) is eat,.«tel as ^(KK) ton«/yw.r)f it is antic.•,, I 

that one big unit will be built at the en.l of the fifth ,lï(1.,,,r 

plan. 

Accordin,;   i„   the  ••¡•-«sibilitv   ...,,,ort n„  l'erro  Allov  ,,,„•„ 

and ¿Hoy Hteel   P|.„f   u, v.v.    ,,.„„,. ,n,, ^  t.riv<|t||  ((<u   ;(_ 

C..1H  it  in „-.ri-hln   to   huiM one   I„r-e  ,,,,   for    rod„ti„n m 

"**>«>  tixi.s of  ferromm.. ...i...«»   for .vinun. 

5-Hcrrt)ti.Mi of  ''Act!in.-rv,nj__1„j   .,,..,( 

¡t  i> anticipi ted   tit  t,t   i,t.-.t    tiM.ititv  of 3«(X;o  tonVv    . 

-11  bo  i>rod,ced   in „,<-   H» ,V\ ,, ,-   rir   f,!r,,,e.  ;<aiv ,lteril(i ^. ,, 

><>  tr..MM.rtod bv  *„„„,   t„  t...   ,:„lls  llrll„,llní.yariK   ipoi! h,rr,  , 

r"    'alCr,alS *il1   »*   '-' — '     -It  conveyors  .„ ,   tri.ner c, 

VOr"n  t"   ,t0Ci¡í*llM-      A/   I«.',,  ...1   tr,,,np„rt raw „at^â.s  to 

*',W    0rt Cri!"her n"   !! '"   t:«--c  »v   bolt conveyor,  to ,cre,,, 

«v«r d,v  bin..    Belt c„.,W|,r vili  c«U«t crushed ore a-H .,„?1„C!1 

»    - cW.-. to t ,e  f.,r, ,co.      ,cr, ,  tr,,n 1/in  be witjhtß|1 on -cn|e<| 

•n.a h.i«.J to char«.»:  ,,„, .,,, ellutsM.     A ^^ ^.^ ^ 

-1— r.„ „Urial,  to   VtJ   tl)|,,c ..     ,,„ eloctric ^^  ^^ 



I-"«. 

«til  consist  oí    flirtile» nhell   wttn  rifrattori«-«,   rotation  rwciunrn , 

livdrailic  flfctro'lf noi ,tt witb   twlraultc   -»» «te<t,   thre* <«in.,l«i  plia«* 

t rnn .fnruern,   control   panel,   ilr.i.    ,.i     • n .t r ttuMMit»  and  »a»   cleaning 

e ]ii i     no ut. 

lor  tapping  bay,   th«r»  will  he  installed overhead   travelling 

eran««, wagon*   for  tapping Indien,  lapping  pan« and eqaipeient   for 

cninhini;,  «ri-cnmT «id packing   ferro-wan^aneie  (emanar,   feeder, 

•cree ne,  *eal<,   rolUav* etc.) 

The «IiHadranla ,f of  tli«   above given  proposal  I*  t'.ac   the 

Iranian «.innario««*'  ore« are nwst   probably not   »uitable  for   thin 

procesa and  therefore or s of  better quality  wuHt lie  ianorted  fron 

abroad. 

Accord in i,  to author of  tlilaatudy it  la  advieable to une far 

the  Iranian condition*. 

1 electric lurnace 16500kV* with 14O-160 V, «rtfa ele< trie 

ragia« fo** th« ferroaansatieee production. Manganese or« 

will  be most probably   imported. 

1 electric furnace 16 XX) KVA with 1.TO-170V, 6"*A electric 

ragia« tor the fermai li comandartene production, Iranian 

nanganeae ore will  h«  us»d. 

ì'erroatlicomanffaneae is   rmduced by MnO reduction   fren ferro- 

aan;anese alag by carbon fn.it coke.    aìn%  in   granulated by  water 

whereby a sui tan lr  building material  i* nada.   Carhonaceoue   ferro- 

•an^aneaa can be produced In thi* kiln too.     The coat« for the pro- 

duction variation ara not Mgl..     rhua a high   flexibility of the 

production aay be obtained accord im; to the  requireaenta  for the 

individual ferro-alloys.    The above aentioned areeeeal take« lata 

eoMideratiea the nee of Iranian HI|UN« «r waieh aeald by aaed far 

the ferroailloeaaagaaoee production under certain conditio«« after 

th« perforata«« of the teata.    Iranian aangaa—e ara waa pr«cea«ed 

•t   Kofolmty    Xat«eaa      In Caechoalovnkia with good reati Ita.   Ai« 

mode of proceeding could partially reduce the quantity «f i «per ted 



»:'». 

»i«:an««»# ore. 

"   M  »h,,. „,,,   t,  <„«„„,.   th,   (,r-,tll,tlon f>f   ft.rr(( 

.,»•  ..i,-,   ,. , ..r.,-„„t.on of   l.rm.„„cc.„   ,n 

;,.']_ <''•'•!•, 

,.,„'' "•"»•* rh ,„„,„.. 

». «.*..*„,., „„, f„r wéílhi of ierrii cir _ 
Accordin     to   tiia"i-»»iih¿ • .* 

.„,  41, 'MHlbil.tv  K,port -,n  Kerro Alloy Piint4 I'd  AM„y   ;u„,   ,,, , runt* 

it   i.   .H.,     •., r arid °°'   ,'rlva,e '<" Caic.lt, U    I*    •<f»i,;,bl,.   to    .„iild   „,„.   , C,lt* 
of M,t.  ,   -.      , r   ',rr,,lucti..r. of  4«sno  ton» 
« Ma;h carbon  ferro-chrome and  lo.xX) t„„       r  , 
p., ^^ ,0,J00 ton«  »'  »°* carbon  ierro-chro.e 

D^Mptlon of M.chinwrT .„,  ^ ( 

"•• •"Upi««-  -HI he tr„,porfd to  tho  plant  in H        . 
ind «tachad by «nhi I. .     . dl,mp tru«-'^ 

»•ron» an) *l#vator to  re« pect i Tí« kiln*.       i-h-     u 

b.-rf.,««., """""'«-n«.     Ib..«ilu»( .111 

"000 kH „„..o.d t,p (,...f„,.w.     „,. / 

•. P...^ T•* "" "' ''<"" '- >•«. ». „„„ c..tM 
w imitar«   «lid   a   COn«   rnnh» i>i. 

tr*»,.rU0 * belt CnMb#d -ilie-h— «»I b. port* by belt Co„„yor to „ .„^ 



I .' 

• i ,    ... it    .    i        it i    i     ., I iili I ic«t ion  t.i?  |in>iliK t   is   ¡•««•••••r»? •, 

, '    i , i    t i  •    .      it <• I   »  •    !    ••      tnr.1   "   ht ». 

,,-C,II-|III      i  ,    t    ,.   .„it    ,,i     .1    tini   *t«t<ly   It   i.   «fWlHV'le   to      U   tf 

,i    t   ,•    'i|i -• i i t i ,iu .    tri    I «.•«      im i- ,4   l»Ntn   «N't iO I,    »*1>tch   i * 

,   littt.  .i| r itM ••'<!    . r  »  t    •   .>••    r  •• "i •> i iterai  taciutolo ,y. 

•ir«»,   i, i l'i   ,      t.\i¡    i     liti   «in'iitf   lininiî,   ,il    in   l'»,»ut 

•••(•<>   n  <••(-!.,   wiM   «f  tit"   l'i  t ••••   il int.     Production nro •ra,»e 

•..'      ,   -,rt •        >l   t • «•  nl.i.it    «ill   !)«•   7HH()  «nn«/yf>ar  of  hi)h  carbtm 

¡ • rro-ctii'o '• .   j • •    • i-i.  vi''   >f -*i I icoi hrotK» and  10000 tona/jr»'*r '»f 

low  o »rix»"   tiTTi'  ' ' r-v". 

>.••   ¡ir   t  kiln   i 4  it«-si:v I   fr fu?  pm hic ti on oí  rarbonnceow« 

tei ro-f'Ti» ,io  •»'•   -i>-i-¡tro iiict     l«r  t'irfi«»r  pmcewlm, a» well a» 

ii'i.'l   iriiilnrt.       l'i>     r   in'ion  ;fi>(i>i«i  in continuous,     »ne uceo'id 

-iln   -it ,   12 ,-1 .V,    ".'".h\    •Irci-        rt-'l•!.-,    i-  iixt-l   Tor «i 1 ico-cur-IHN» 

>rt. lut: t inn.      »If   • rrvim-t u»n     r<>< ••«*.   H      ititinunin,   11 TIE d  iwt.il   i* 

<r«"u1at»iJ     '*il. i   VI'T   .      i'!>r   tiird kiln  with   K»r>- 2i)"V,    it- :'<i \ 

«Mectric   re- ii»-«   i s   • cti .ml   lui   t   »•     ">'ltctinn ol   forru-c. ^iie 

of 'H    i.r conto  t. 

• !     tut   It.'ii T-ii   lv( HMjIopy   iH' Ot'iis/ve.ir of AI lìco-ciirooa 

are   >b    tm "I.     . t       t    •   <«i<i    tnntit*   >¡i(X) tons/year are usad for 

tuo  (»rijiliKrt im   -ii    I"*  ( • iriiiMi   i'mi-clironK?   ;ii»d remaining  2 tOO titna/yoar 

can    «• uti li/'i   i-li- ut     r  ri i'•• ..siit •.     in   tite cone  it  la   poanibli» 

to «alt»  lerro-c irn. •  «if.   fie car'nn co it ant of about O.t* t!»e 

radi ic ti on of ora by  silico-c irowe dir»*et   in the kiln would ha «ore 

advantageous,     »'he (Mitrar ilen.nd «ill be reduced ua to 3000 KU« aer 

1 to« and the production capacity of the kiln will rlae by 40-30% 

at  tria production. 

There ia no MR diff»reue W!>M comparing the   »pacificati»«» 



ni. 

of th. „.*„ m,Cíint,H .,.,., evnimt,ìlft n9múró f(ir tjit iM|wi ^^ 

""'•' "th   l-c ',"" <'   -l»»l-*-it  in tl.l,  pn.w.|.    cno  rotary 
"""•l"   »•* •«   "'• I"-   <ry,...   „f Sltr ,., ,   the ,.„uí „...„,   loP  t,, 

«Ur    r^ia,,,,, „r    ,,:,   «,„: h^ „„. tH!tf„ „.„ , „.,,  ,„  ^.^ 

t*»*1   *Wt lui     .»I     .|,i        ,t   • |> 

n Mil nvs        nei nr 
H»7i/3)      (1Ü77/H)   (ma;./;»        , ,l(^yH, 

"*th carbon  rerro-chn»-*}     ton* 

!•» c»r>mn   f>rro-dir<i ne •• 

JilUv-chro*« •• 

7,«00 7.H00 

10,IKK) 10,fH0 

-,«00 2,40(1 

AU 11 Mit   liíiíir., 

'•:   u.n.íivKM 

IWr.  „ „m, plint   un ,.r co,wtructton  for rr„üuct.on of 

«•«it.1- m^u,  ir*.   Uu*.n.„, .o.pany  (lr.lco), Ar^.   ^ 
«1-eât, of thin p,ant wl ,,   be  t5000 ^  ^ ^      ^    ^ 

— I«l  into opor.Uor,   ,n   1W1(1WW).     Albini«. ln„ot,  „1U fe# 

j^«, r• .i«,,, IMJlort,d lw, AiwtralUB   ^ ^ totai 

duct»«,,   .«KW to„, ¡,r ü,iluw wU1 ö. eKportwJ> 

'h.   f.ctory i. bu. lt  „0,  „ u ^^  ^ ^^^   ^ ^ 

«r. „r^AH, .1PMdy for t||. „^ ^.^ ^ ^ ^      ^ ^ 

««.IM* tt.t th. «pa.lon „r th. «.«city will ». *,„. in th# 

fi Un nr*-ymr-pl*n. 

l'p U . "o «uiUhl* >i„u«U. occirr.««.. h.,, ,*.„ f(Mmdt 



r . 

t , no« P».wt,..| t:.*t a i.l.ml i .r the (.reduction of a I »«in« «ili 

" '",,,,• "*<• ,"r"'T xit»,i.M ..f M.« ft|i.MtmiMi in.hwtr* in the 

«i\tl   *«i,l   i«»,.iith   fivf-i-i^r-hUtH   i     t| ,f   nnvt -..!• -«..I. 

• «HPC»  t  <>l   ir-.iluctirn     f  A lumini um  in   In ,.t«   \ccot 

of in»    '"iv/ 

n> l>ict win 

inr,   to   th«   Author 

I'M IT* 1161 n«6 
<1J7i/-.)   M't77/M)   (igw^l)       dW7/H^ 

t-». s     fS.OOn H),(li)0       *>,00C 90,000 

¡V**> 7,(10«       '*>,.<*) '*>,<>«> 

T»«?re i% onr «««il   factory  in   Ir*! at  prtumt pnéMi*f a lu 

•i.uum .heat«  fro* .lumini«, hto,• ,. and «r«;.:  Sherftate   (Wmli 

rah<.|\w.      Th,    production  ts-   Unni!   MOO  ton» of aheet*   ^r llMW|   .,1, 

,i,"*,n"OM 70° « -l*> -.   th.cki ,,« i.,7-j,3a».     ihe    „„„ru „r«, out 

i-i  tt.« factory to round* ..f   „a^,i,le di*en*ionii  for pronation of 

hi un lu* ultimile   (uroducnJ   in   »tti.r s ¡mil  shooe). 

•_\i  tin^   .aciiinerj  and :^m|..wnt 

"W,   primitiv« „Hchi.^rv   ,nJ •.,U|,«ent.     tlu-innim  ,nrn|.  anj 

-era, „re ^lted   in  two  rotatm»   t.lt,,:   furnace«,   fir«d .,,   f„.i  0. I 

•t«<> other .»all  f,.m.,c^ as „to ..|-i,y,.      i„ilM alumni.« j,  ¡l|MjrfíU 

i ito   »uldm 40 . SO » 4c,.     fh. „nhB are ,,„tw|  u tw eonUniw|. 

fumac« »nd thon rollad „,, 3 s„w,ll  hand-operate «Hi«» «ill.,   th. 

l»r ;«t havinS . W1„th of WO».      ,h^u ara cut f round, on ,hW«. 

'•'.ii t.rn# of factory i„  really m.iu«hl. only for utili.atlon of 

atu-iinitm .cran. 

^•e« aluminina in^t. would he aval labia,  in. fa«- of «spartlng 

ingot«, a rolling .ill could ha o.tabU»ho4 and colU a. 



m. 

after n»etln»  the   loci   ñmmanH.     (t   i» Mti«nt«wl   that   lor,il   rtn^n.i 

IR l*9ft(lir7/n) »,„M »M, .fcoMt «<HK, t(mH  |-r ,n(lu<>     ,, ,,..,,,,„ 

capacity   for aluaintu«,  hot   rolled „ni «...M rile.l alu,,»niU« co, i, 

•né Oheot«  «»«lu h« ,,,pr.,».     ¿.-,000  l»n*/y*ar.      It   i,  «„tin  .„H 

that   ti.   -.lai-t  M,„H  lw  bui It   in  th. «mtl.   I , », •- y..„r-i.inn   ,»-H,.| 

•hen   th«   production ..I   m.uU   «ill   r-i   i,    .<„,*,   t.»n-,   .„.r  «mum. 

rorecaat   o»   Production ai   A lu-ruu- ¿heet*   uni  v,«,,!*   .Ho-nlim   to   the 

author »f   i tu»   jtmiy  

11"'1 13% n»,i lin«, 
(lTj/T)     (1>77^)      (l'H.!/-n   (1   H7/H) 

frodu« t • on ton»      l.JOO l,.VX> :7,ooo       .;7,o<x) 

«UIHHIW WIM 

4hr   fir- »ran .«11 Co.   Teñeran 1* produci«* aluainiiM foil»  hy 

re-roll.n*  Lport.d *)um%ni»m eneeta.    The production „f te pl,r,t   i* 

averea.  400 too* per annuo.     Aluniniin foil« «re aunplied to the 

tobacco   inriuntry for pac* to«  the eiMretteo. I.chinerr .„I olUi(»e,,t 

i>i «<«e*-Mechan i zed. 

,0,MMt of lro*"tion of ¿lueüm», mn.   u-cordin* to the Author of 
llii« 3tody  

" TRnr T55T TSoT 1306 

tro due ti on 
(l«7Vl)   (1977/H)        (196.;/3)     (1)87/8) 

ton« ¿40 400 800 1,400 

It  io not antic»potod  that a new plant will  bo built in the 

•oU IS year.,  ae . Mderfl Dillllt ^^^ har# a c.p4ieUy of at u—t 

•000 iotm/rnnr end there rillb.»! enough •,«•*•% for anni ni „. foil, 

in f'tiwrn. 



IM. 

I r-»*it   r^mrntM»,  of •IHIHíM  nip**,   tub««   «nil aerttm« 

ara   f»r  «bout   ISO0Q V,nm/f*nr,   heln»,  covrrtd ax.xtlv l.y   two  r.r,i «... ,r. : 

»am   Aawriea  Aluamiua KO.   Olirr•,   an.l  Aluat. x  to.   Ohi-ran. 

r*r<  «Morir«  Aluainiu* 0«.  hM   1   »atrtMxnn pre»«,   prmiur« 

capacity ¿000 ton» «n<l  ¿ «xtru*i<.n r>r*««ea,   procure oapacitr  1250 

to»»«  »ach.     ine   l*rir*«>t   pip«  produced   In  th#   plant  i«  día i». 

-«th ol.mt, ,r- ut, It,in- tha  ImUllwl capacita  for «bout 

30-W.   i.#.   th.re *>:.|.|  i,«, no  n.cd oí  naw capacity la  th. a«*t  ft*, 

yaar«.     lni**a  thar« nbo.il I h,. , .,„. ..< *>rt „f alunintin. pina*,   tu ha. 

'   and .»ct. o na.   therr  «j 11  h«, no  n„n of  n*w capacity until   13*|( l«7ê/7>. 

Hit«  h.«  i,,M  taken   into en*iteration   ,„ clciilat.ru a*chin«ry  Mri 

equipment,  ne,- \t ,i   m   f «•  nmr   futur». 

¡««crirtion of  gj^t!^    '.« KLI L_.lîil__01Ll!ï2*li 

Moatly no.l^rn  «„Cin-r,   -,nd ^Min«,flt;   nlornntu»  i, «ottant  in 

electric   induction  furnace »mi „„togati c,l ly   r«-d t„ «xtniaion praaa 

•it h  di.,  which  i.   form m«  the «hap* of ^xtru.led «at.rtal.     un   th. 

tabi, wtth ralla th. profil* „r t..».  ,.  auto-tically et to  pr.«rib.a 

lattata,     oom product»   ar« anodi/éd. 

raracaat of DM«*,! »réduction and ühort^a oí  Aluatnia« rufe.«,   Hp#. 

and ¿action« acc.rd.nr;   <o  t'»» Autor nf   foia Study 

Tri        i3i¿ 

yrmf 

tona 

tona 

to IH 

1V.1 îjftq 
(l«»7i/t)   (1977/B)     (19BY31     ^**V> 

V¿oo       lo.ooo     17,000    as,000 

%000 10,000        17,000      3S,000 
ano 



'r.li FT 

l'I      !     l'I       t 

r. .  .|t .M .'îi '.i:1!'.' 'j_"JL 

'•. 

"' .'I 

•  ' '      'I t  1 It 

>•>»• .,   «in ., wi i  ,.,.,f 

Imi   »i»'.», »>.T 

finirli     , tun.« 

Totil 

>l 17« bH#, |  ,| 

WC,;   *•»••*•»  fr.,,     t.ll.t.c,  „f  | ran 

i   » > , 

!  >     'I'M 

M<» 

A  »»It  *.s  ,;«,„,   Uf oprati,«,  i„  th#  ,#aP   „-.,(,.,7.) ,, ,rt 

I*   IK» t-,n,/y.,ir  ,„  ,  ¥0,|r:4.     ,|th th# „iW1-if|||  n|   |(i>_  ^ s|)( 

'•,h,<    ,r-  ,"-- *" * •-»•:• ^a** for  .,„„,„„„„ „r r  h 

a», «.«co   .epe   r„   inrr,,.,,,     „„  ,,ro*ctto.,. 

ILL^ill'l'* *"/»f cyvrrvg 

«u»r cwn,«;, ar« r  tl,ir».d  for chcnical,  ,„, ,n.-r- 

ln-   ,  »Intricai  ar.,1 «utoaoM I«  i»Aa»triea ate     A. 

leandri »H nr»  ••r-i-iwin»  *.n»|i  .i,,.!.,..    „ 
m*  *-.*n  alwalalan alla/ c*-tin.-«.     n,e „„,,.„,, 

of tin«.  f»„mlriv;  H not known  M Mt of a»-« 

««»•r awa-lrrriMM eviti u~«{   M   ,., «•ti«n»«i #k-*  ^ _ ' «•»iwtted that M'ITOX.   Iiurio are 
praiwtn» alu*tnlii* all»* evi«*»    »•.* „i„. »^ 

«•»ili» «arm-t,  t»f  imperi was: 



l»l*»rt    -I    Vhiii 
TiriÍÍ 

No . 

?M1 ÍHI..I1 

l'I' ti 
I . . .     t   . • I 

"' •••.! V,. 

'O'ire*•:   ,i.r< i   -i   11 ,i ¡,      t >» ,   t ..f   > r „\ 

l.»»",r I I fit i     n    ,,f LEl'_l.Jl,._v V_li ' " .. I •-»'I'I'll !••« 

I^EiiT *h«if • -f  '/J!'JjJ_,:t >1»   »ut |,ay,   .  r»hran 

*lu«iniu.  «Hoy c«*tin»r«   „r,  „r,,«*«.*  lo «oa-farr»,«« w||1, 

foundry with    „..Hoy c.M,.,*.     ih.ra ara iwtalUH thra. 

cruclhl»   furn.ce*   ,n I »r,,. otl-|ir„d rnicihl*   furn.c- «it* « 

tilttnn crucibi.   ,f   KM 1.1  hg capacity. 

It  i«i  »*ti«Jit«>.1.   that   prtMe-.t   ni»..l.irt.i»n  U  4-»   tons  of ,lu- 

• in,u. .Hoy caatlnp. prr .nnu-,   .»atly an.r*   „.ri-,   („r current 

«Mint»n«.ir# „f wa".n* and  Die««I   loeoa» t i vaa. 

«rj Cyrforation,   T*hr«n 

ri.t-  founlry   i«  »m-iucing  alu.tinlu« «II», caat.-i««.   i„r gM 

".*:•*,   w.t*r h^..,r«,   ,p.« h-ntara  ate.     HmmUng  faciliti.*: 

4 "H-l,rH   fumara«.  w,th   withdrawable  crucible   f«r  diff.r*nl 

«.«., -I  non-,nro„, «.t.,  ca*ti,K..     1,   u  r-at.-tad   that   „ra- 

**nt   pr.durti..n   ri.pr«Mt,  «now«.   iO  tiMw/yaar. 

'itttm  Iran   -   ft-hmn 

Tha foundry  i« pr,.„,rin-  ,,„„,,„„ ,ll-y emttnm  f|>r  „^ 

p«Ml ctinn  pro*•«* of .*  factor,  Ul«tnl«i ca.tii.ga- 

trtmm for un.i»r«atar lienta ate.) «a »all M far »Uar 

ewtmara  Uran Traafo U>.  Tahran).      Naltta« faciliti*., m 

•il-flr.« .„cibla  fUP„,Ca ,ltn tm trmiblmi „„„^ #||Mr 

•jr band or an fl pair 0f «„twin. *.C„1(1P. (pra^ia^tly a.* 

for grtf iron cwtin^»). 



• .   I  .... I» 

in t..-,     » 

• . « i • '  .»••••re. i > •'     |>f   .''II     I  Kill     1   - 

*»ta It urn cal   •iit|iwnn^ > Unt in  r.ibrlr 

fee  fu.iiKlry   f ,r  pr-.J.icfi.m of  aliieimt»« alloy  ClWllll  .,   |K 

ü«.i»fi-1     f„r   1«-, t„^/vc.r  in on« ihift  operation.       i„. 

toun.lry  «ill   ,.|.„»„ce. ,„«i,K.n«-ot« and parts  f,.r ti.-  r¿„„i 

nl-.duction „f     »„Mn-tooN,   forain,  «achine*,   i- U«c « ri c 

•ntorn,   sw.li   con,,,.*,,,,   .„i di«,!   9niin9H, 

.en..r.t«|,   ...   ..„,,,   ,,,,,„„  ,!!...,. ,.,,,,„   ,.„indr,   for   ,,    |ur. 

(Ion of  roto,-  ,,(  ,. fcir.r   *.f-.rs  ^.ti^d »i th    .n.„lr<, 

«••-cMtinir mar,»„.,f      w,»|,  i,,„n.r„w „, n  f,„  i(1 „,„.,.,,,,„, 

in l^'U(i<*7^/4). 

»Whi —   riMtHlW   limi    •"   *^_ 

M.~ in up.  .Ilo»   c..,t...  >,   «Ml   •„   „ rvñ  in  npKi.li.rt 

foi.n.lry,   *.,,„ ,j  „,,,,  ..„*   tilih-  , n.c.hl«   furmr.*   »To l,x. 

»'h* ca-Mcitv „I t.... fo.-Mlr» t.« LK> ton« of aluenrwum ,||0, 

cisiinr-s   p. r  ¡iitnut  in   twn  Hi.iHfi. 

rt- l..m.irv »ill r, ;.,..„ , li^.ni,,» a, loy c,«,ttn,r« U()l„ tll|> 

»vi   ht  *rt.r..<t.    i .,      ,   (,.r  ,   .    „,fintl„ ow„  r..luár.wi|ll4 iW 

•Oil    «I«    for   Ollt »I   I-   Cinto,» TH. 

•*»•» firm «r« «iHipiM-i   <ith  presar* die-ca^tinj «achine* 

far production of aluminium alloy premure di «-canti n««. 

«rpt Metallurgical  ^tineeriiiR Plant  in   rabria,   there ara 

the»« tir•,   oro.iuc.nr, almaintiM alloy preaaure die caatin<a: 

•tornata  Co.   ie,.iin,   itara-lar«....   1'aiMili   t'ohran, 

lay«a tfortunori  t> nm, 

uerwi h .foriiHl.o»  u•nr.i..  «n.l Aa-navcsh i,o.   Tehran. 

to.« rtraw ar«  .T..|..rin- procure die-caitin^ net only  for 

their «a» req»i,em*ntn,  but alwr, f,„  other cuaUmer*.    In the 



AI 

!   O 

•"••<. 

' *    "-•""••"    " ' I. ft -,    , , -,.,•.•! ,     I..,,  1,1    , 

''•'flit '  ' -     i-l r l .      ir: 'o;,ri, 

 »•-•;•.•<   -'..»,M .,..   .,,it   í ,r pr-, l,..-ti..,i oí   a I,,.,.,,,». 

•il!o>    ,   „t,.,   s    TH.IM    ,,,   *.,„,   di   .,,,,    pr..4MUrt.   rt|.-r.,:«tl.l,.,,) 

Inr   "u""'"'-   in.luHiry.   lor compressor»  refrtg.r*tor* .,tc. 

rcc«.t  of -of.-.i.ptiui,   Japacitr,   »r« action  «ml ',.,, of  Alimlniu>« 

lor .:^ti.,-H   «Accoritn     to th.    opacity .St.„lv   for fournirio» »ml 

*-;ci m  ir-ii   'l»t   »ovoprojcku ir.ha).  

1331 1336     1361    n#wi 
< 1972/1) (1977/H) (fO«.^ <l'iM-/^t 

in«i»niiition 

li  tin»'   :«p,ctty 

\ ., .,.. i i  . -1     x I   t. i I 
..•>!'.<€ iti   ", 

• " ^    '     •        :,     il- 

I  ••   '   .      t   , ,,    , 

1,450 

1,-Ton 

'•id 

4,HT,0 

1,300 

1,'XO 

1,7*10 

1,100 

8,7*0 

1,300 

3,r.oo 

1, wx> 

(>,6rt0 

10<i 

'I, on 

1,  -V) 

I,    .,• 

»... (. 

»here  i»  no pUnt   in  I r.. ,   ,rn,| „,„, rinc Md onlf fti)(,  pU.|t 

producing load .t pr.»er,t:    „kUk    .• „„d A ^.«orating 1'l.nt, 

b.lon«l.f to  th. W„n..    .cu.i^nt of ,la„ uP<oniZ.tion,  .itu-t..» 
60ka »orth-etat of Anorak. 

ti- production of l..d (^s,, .„.».i.^niona  )  in ton» 

mo    nn     nii      n43      1344 1345 

l ro'iuctio« of load 
ton« 

( I'M V ! ) ( 196¿/3 > < 1963/4 ) ( 1964/3 )( 1963/6 > J tuM/7 

1,3<1        r. ',.-> 1",7 375 333 183 



139. 

B—ristts« of Hiatinn Mschlaery -4 tanlonant 

Machinery and equipaeat in of old stylo, consisting of 1 

frtaly, 3 «ears« crwhtn,  1 rod «111,  l bull ai 11, 2 screens, 

* J'«»t  1 thickener,   1 conditioner,   1 flotation,   1 a« loa* rat in* 

furaste and 1 blast  furnace. 

according* ths "Final Keport on Lssd «nd ¿Ine S«ieit>nK in 

Irs*" by Jan H.  Malaer« and Associato« Ltd.,  it la presupposed 

that In the fifth five-year plan the*» plants will be built« 

Two consentration plants using WasIs proci 

«ratio« of the Anaouraa and SfcaNrah vres. 

•ill be bul It In Angeeran and Sbastali. 

Ore- iuat treated 

"Haar* product«: sine-lead oxHe 
«stai content 

•ine 

lead 

total 

Purifteatlea products: 
sine-«aide 
—tal content 

aine 

lead 

total 

tapar« lend «xida 
—tal content 

sine 

lead 

total 

toiw/day 

toitft/year 
»       n 

*       ti 

n      » 

M      n 

» H 

» H 

N N 

M H 

M n 

M N 

n H 

•« for concen- 

These planta 

Anton ran 

900 

130000 

«3900 

39740 

9980 

43720 

42330 

32890 

•90 

17160 

2480 

JUS 
11380 

Shshkuh 

900 

150000 

42000 

25J00 

4980 

30180 

31610 

22990 

410 
23360 

9000 

1730 

4270 

6000 



,\ 

IH). 

im.-   .•!.•»:• ivi    il      /l'ir    |l,mt   <ilh   ri">l-llip   tr«<nt   eilt   tiy   th« 

l-»r>«   11 '     t     •••-.,   IM  it.-t   IM     -I pMi,   »rea tin,,   nitrified 

»•< '  .1-'i 4i ricii    '»'ir   /inr   >-ri*.    Ir-*   «h.ihkuh   <11filOtKn«/ye.ir ) 

%o i   \ n.iiiri«   ( í ' "»"*.< !••'•»   -y. iïi    I'II  .• i ii(    -.'i 1 |i*i i It- con. fill rate 

(Y    i    olirli»"    fini ilion   ti n.l.k    I ' » .IMI   tous   vc.tr). 

"5. 

i..l'. f.:    -I.i!)    'ini    <»«i,ì  -i),')'r  )   VIW.ìKI  (OII^ì 'vrnr,   cri "l'i"» 

IM», :   t'ifn/x'.ir --r«T>«H»r   <i"   .•>.)*.UP   plant  resi dut« >,   1«,"   t'y 

lidi   Un <>\iic   1PI.II   r««4|iit.c)   |.','1   totvi/ve.ir,   itilphttrir  «cid- 

_'.!">|i    toiiM/'yt-fir   (lO'S  II ,-M"        b..*ÌO. 

(»ne olcctrlc   leni *>»««lter with   Ir id refinery  located  In  !«t'.ihan. 

Material  avallatili :   »ncnwrnn  larlt  land oxide  17t60 tonn/year, 

invi,  o   fintiti»!! en-ioertrilf   ."!00 tonw/yeir,  Naknlak  lead 

finition  e .Mceturnt-   l'.^.ix) tons year,   kiinlik selective   fio«ta- 

lion   i-al fiinrmlutf '^-*tt t'»Ms/>oar,   ïa*d «ilice««   leid oxida 

oí o 3000 t.i .í/y,..r,   ••l-ctrolyl le itine   plant   lend-« il ver residue 

ln.W.'  tniii/y  i,   ihiilikuh   i,M.l*t  hai otile 9000 ton*/yenr total 

'•37 H>   1 onn/ycii . 

Irò lutto!  liei in.d  Ioni   - .."•< »10 tona/yo.ir,  ailver 15600 kg/year, 

copper In   Iro^s  1»1   tonn/y.-ar,  ila« 39100  tons/year  (4% It, 

13% ¿n). 

4. -old sia-   fumin; <%li proce**) plant  located in isfahan. 

IOIW «uteri« 1:  Mino Urns/year fro»   "Lead 3swlter"| anthracite, 

bituminous coal 

Products: ¿ine omo tons/year,  load 1480 tons/year,  total 6640 

tons/year. 

C0.)S MO.  3439 - yJl.àCiu.LANtiH'3  FIAilC  I.W-iTHY OP *IJ. QTHKlt NON-FaiülOUS 

M'iTAM 

K.; vK0-31LIC0N 

fhsro IN no plant producing forro-si Íleon in Iran at prosent. 



tu. 

A»  in  fBt»re thon   wl „  u, ,,, „„,,„., „f  (t!Pr,i.,i ,       ( 

",M   ,n K,,,",>an   ,H  "'   '  •"».•«  "«<,,   ,,,,„„,,   r.ir   ,   ..„,„,,,,   ,. 

.HH-l....^    „„*.,....,,    „    , ci„.l.„   U,lt   „„,    „„,„„,    ., 
b<?   Imi It   for   iiiMiiiirtinn  „f   i.(NI|l   t   in«.»    f..im   |ior  annum   H,   ti,,.    .,,»|i-ín 
jre.ir plan   l.V»r,-R|( i'»rr_i.|>; 11   .,,,,  ,, 

I" M    rt'.'l    (h,.   c.lM(iCltv   will    I 

mr«ith   Hvo-y(...r  ,.|.,n. 

I I 

lif  'hm'. |..,i   i„   ¡i,, 

«ofc^t ul   IT....1... n«    ,.-rrr      

,  ,"'",, n5F' m»i       I~,M, 
,/f'7VH      (1.77/H)     (),„,/,)   ,„M?/, 

í'rortuctáon «f  ferro-,! licon 
ton* 

14, «IO        ¿*vxx) 

»—•ratio« pf Machin«^ .,,, »^«¡iiil 

*.r,lt. .„d M..1 „er.p will  b. tr.„„port.d to  the ,.,„,, 
»n ro.d truel».     ,„„„,,„ wlI|  |(f> „„^ ^ ^^ ^ ? {  

»reported by helt „.„„„  to „,„,,  ltl   t!|, ^ ^^     ^ 

-Uria,, „il, b. wei;;f,„,lf  convoye#, t|>  tt)o  f;irnace bay ^   ^ 

onreyor an. chute char!;,„   ,„   ,,,,„, KVA   low ^  ^    ^^ 

f«r..W.f   f«r  th.   f.r«„    •,rti„„  Wllíl   |,(UJn(|V     ..„ 9;, 

oWctric re-i«, un.. ,- ¡,,tlllls    ,..(.,.,._„    „.„ 

'      '•""•>••   ••ni   trnnsportcl   !>-  over- 

.»»• -factor,  U,le„ t.|1|lin       _.     ;w|y ^„..„^ wín  ,, 

«r.«he,¡, Hcre.n.d an,i .torr-i b, í „,. w«,. „neh. 

Ir is aJrWabl« to hui M   L  »    ,rt;-.-n r  «- 
n    ,,l"n of ferro-silico-i with;t¡-- 

eduction of ferroM-n, M.- o   ,- •  ,, Pr„ mi . 
.    .  , "•   ,trro-»»H»e<Miii«ngan««e in one 

rlü.t <.*. production of  fsrr».--.,..„,lese). 



HJ. 

.   .   MM      •      i; 

•\  <     I. I ,'rt> 

1-.   i»   in   f»re<UM|«nt.'i|   lti.it     .o».ii    fill     mi-   in  k *«»*•• m  «ill   h 

rr-f»|K<ne<1,   there  will   I»    ir   lutimi   ut   foil   in *• Mm«   plant 

locatvil  ni   U>v Min.-.      ('••  •• • ,! •• "•"»   t "   1 r..< 1»77/f   )  «111 

r«*ch appro».   KW» Kc ^i  '""H  v '    H'WI««. 

•»«.ill  ijUiintlty  <>f '"I-I c'i'il.l  h««  proti ne IM)  \m  bj-pr<*>lt»ct of 

¿n - lh «ino«. 

c>:iiK ».. st42 iity. it tine IN;I -mr 

Cuuh SC.  1443 HUrHUM lAiU'  l':ui.   ThY 

I« ther« irt no »titrer or platino* otara,  tnora ara M haatt 

tndimtrien of thi* hind in I run at prooant and It la aot Mtlataataa) 

ttut there «ill be any <l eve to pawn to  in ta.-ar  flatin. 

>wali i|uantiti   ol  silvrr could be  rro'fciced mm  by  pn»(t«»ct 

of ¿n-l'b ainoa« 



• 
• 




