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Code No.  33 - ManufacMir^of %„,,- Metallic Mineral Product« 

' »«»«- No.  ìli Manufacture of structural clay,  products 

< "de No.  332 Manufacture of «las* and gla«8 products 
'"'».le No.   :,3, Manufacture of p ,Uery>   china ^ earthenware 

< 'de No.  334 Manufacture of t,n,en! 

''ode No.  339 Manufacture of ron-rnetal.ic mineral products. 

Arrondir,* »o ^"irania-   Indignai Statistic«  1968" published by the 

< -reau of Statistic „ of th, M^-rv of Economy,   the Summary Statistics on 

industrial establishments in 'ran :„  1347(1968/9) for Non-Metallic Indus- 
•r-if H wf",-   ..s follows 

Central      Isfahan and 
Province    Yazd Province Iran 

• .- of establishments 

er8ons engaged 

• *hi8  owners,  employers and 
family members 

salary and wage earners 
operatives 

others 

'' *   ••:•"•• unent (before depreciation) 
1000 Rials 

value of gross output      1000 Rials 

Gross value added 1000 Rials 

1630 

16592 

1096 

459 

2619 

968 

4359 

36544 

5241 

14532 1600 29653 
964 51 1650 

1730290 95710 2019217 
7100661 664682 10880133 
5400413 409842 7505138 

<omp.rl«„ „, ,he Fo,,«», * F1(lh Fivp.Year Pla„ AccordIng to the „Fmh nw 

Number of persons engaged 

Cummulative investment 106Rls. 

Production 106Rls. 

Added Value lt6Rls. 

Import. 106R1. 

Export. 10. 

Demand •»•• 

' im ' issi 
(1967/8)  (1972/3) 

' Growth^      mU1 ' (Jrowth 
Rate       (1977/8)    Rate 

52500 

6600 

1O300 

6800 

1400 

10 Rls.  11600 

72200 

20500 

20700 

13700 

2900 

400 
24100 

38% 

210% 

101% 

102% 

107% 

108% 

174000 

88900 

65100 

42600 

2900 

1000 

67000 

141% 

332% 

216% 

212% 

150% 

178% 



Code No. 331 - Manufacture of Structural Clay Producta 

Code No. 3311 Manufacture ol brick« 

Codv No.  3312 Manufacture of baked pipes and roofing tiles 

Code No.  3 «13 Manufacture  >f "KashiB" glazed tiles 

Code No.  3314 Refractories products,  heat resistant bricks and crucible« 
Code No.  3315 Manufacture of sun-dried bricks 

Code No.  3319 Miscellaneous -manufacture of structural clay product« 
including architectural terracotta 

Code No.  3311 - Brick Factores 

Bricks are made from clays, which are distributed very widely 

throughout Iran.    (Until now there is no factory in Iran producing «and 
bricks). 

According to the statistic data, there are approximately 2000 brick« 

factories in Iran at present, but only 336 of these factories are employing 

more than 10 workers and only 30 are mechanised, of these 17 are located 
in Teheran area. 

i/'iî?"^-? Bri,C£* in Iranian cities accor<ling to the Bureau of Statistic« of the Ministry of Economy was (in 1000 pes) 
' — ' ' • 1 _ 

13** 1345 1346 1347 
       (1965/6)        (1966/7)      (1967/8)     (1968/9) 

Brick« in total 2,347,279   2,134,797    2.995,897    2.545.634 

From theae machine made       217,000       265,068 57, 158(!)        n.g. 

According to the Research Centre of the Ministry of Economy production of 
 brick« in Iran (including village«) was: 

1346 1347 
(1M7/8) (1968/9) 

Production of bricks      1000 pes. 4,250.000 4,394.000 

A« given above, only 10-12% of brick, are machine made, sil other« 

•re hand moulded.   The clay is dug down by hand, watered and trodden by 

feet.   Afterwards soft plastic clay is thrown into moulds and the surface 
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Hhape.1 l,y ,„„„, ,„„,.    Afl|.r 1(Hnf? dried in the open air    brickB are ^ 

in different km,* »f ki.nn.   Th, most primitive are field kiln« (unfired 

brick« iir, ¡irrílnK..,l H„ U.a. between each brick there is an open space 

for hot gases and th, whole pile i. covered by fired bricks and clay)    the 
best art- Hoffmann kilns. 

Hand mould,,! brick« are of low quality.    They have low bearing 

capacity in comparison with machine made bricks and very often they are 

underburned   causing blooming on the wall, of houses etc.    These bricks 

cannot be used for high buildings, and for this reason they will be replaced 

in future by machine made bricks, hand moulded bricks will be used in 

future only in villages for small houses, for fencing,  etc. 

The size of bricks moulded by hand and also those made by machine 

i» 23 x 11 x 5, 5 cm.  except hollow brick., which are bigger. 

Characteristic of Exiting Machinery and Equip•»,,». 

In big factories clay is dug by various machine., mo.tly by shovel 

and bucket excavator.. The transport from clay pit to tore, and to brick 

factory i. done by die.el locomotives and bogie., by dump cars or by lor- 
ries. J 

Clay i. transported to feeder which is feeding uniform quantity to 

belt conveyor, and to machinery and equipment.   Prom different processes 
u.ed «broad (wet proce... .emi-dry proce...  stiff pU.tic pPOC,Mj fuU 

plaatic process) only the wet proc... i. employed in Iran at pre.ent. 

Clay is crushed by being passed between one or two p*ir. of cast 

iron  rollers.   In some f.ctorie. there .re u.ed wet pan. with edge runner. 

Cru.hed clay is tran.ported to horizontal mixer, having one or two long 

•t«ft. fitted with knive«. where th. clay i. mi,ed with water and then .haped 
•ither m worm pre„ or v.cwjm worm pfw   ^^ ^ ^^ ^^ 

Brick, are t.ken off either manually or by machin.ry onto the pallet. or 

lath.. u.ed for the transport of green brick, to drying plant.   Drying i. 

*»• mostly m chamber dryer, and than transported to kiln for burning. 



For burning mostly Hoffmann Minn with mechanical heating by coal 

powder or fuel oil are UHCCI: up »ill now there is not a single tunnel 

kiln inwtalU-H in Iran.    It is presupposed by the Ministry of Kconomv 

'hat during the two five-ye.ir IMíIMS approximately 700 new brink fac- 

tories will be installed (to Home areas bricks ure now transported 

over 300 km), from these approximately 500 units will be fully mecha- 

nized. 

Forecast of Demand and Production of Bricks in Iran in 1000 pes. 

Demand of bricks 

Production of bricks 

from this machine 
made bricks 

1351 '        1356 1381 1366 
(1972/3) (1977/8)      (1982/3)    (1987/8) 

5800000        9000000     13200000      17400000 

5800000        9000000     13200000      17400000 

500000        2000000        6000000      11000000 

The above given forecast of demandai brick« has been made by 

the author of this study on the base of the following assumptions: 

1 -   Covered area of buildings in sq. m.  given in Code No. 400 - 
Construction of Building. 

2 -   Consumption of bricks per sq.m. of covered area as follows: 

New Private and Public Con- 
struction of Housing and Cify 
Building: 

Kiln bricks and Hteel 

Reinforced concrete 

Kiln bricks and wood 

Prefabricated elements 

Other 

1351  ' 1356    1361   1366 
(1972/3) (1977/8) (1982/3) (1987/8) 

210 200 186 174 

185 174 160 148 

190 185 180 175 

36 30 24 18 

165 156 150 144 



Cont'd. 

1351 1356 1361 1360 
(1972/3)   (1977/8)     (1982/3)   f 1 387/8) 

New Private Construction 
indu• try and Trade 

Kiln brick« and steel 

Reinforced concrete 

Kiln bricks and wood 

Prefabricated elements 

Other 

Public Construction industry 

Kiln bricks and steel 

Reinforced concrete 

Kin bricks and wood 

Prefabricated elements 
Other 

For comparison, consumption of bricks pieces per capita in 
different countries is given (see below). 

180 172 162 155 
165 158 150 144 
170 - - _ 

40 34 28 2:< 

120 112 104 % 

115 103 90 7 fi 

100 92 80 fi 4 

34 - - - 

48 42 35 24 
70 64 56 50 

Consumption of bricks - Pieces per Carita, in Different Count ries: 

1955 1960 1965 

U.S.A. 48 38 39 
Great Britain 147 139 1LM 
West Germany 118 117 !)9 
France 94 89 95 
Czechoslovakia 113 146 167 
Soviet Union 106 132 171 

Consumption of Bricks in Iran - Pieces per capita 

1351 1356 1361 1366 
(1972/3)  (1977/8) (1982/3)(1987/8) 

Consumption   pieces per capita      186 249 308 356 
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Demand of Bricks -   Calculation in 1000 pes. 

1351 
(1972/3) 

1356 
(1977/8) 

'        1361 
(1982/3) 

New Private Construction éi Public 
Construction of Housing and City 

Buildings: 

Kiln bricks and steel 3,463, 110 5,353,400 7,103,570 
Reinforced concrete 266,770 672,160 1,423,840 
Kiln bricks and wood 429,780 379,430 555,480 
Prefabricated elements 22,000 48, 270 96,720 
Other 325, 570 397,180 490,350 

Construction Industry and Trad«: 

Kiln bricks and steel 

Reinforced concrete 

Kiln bricks and wood 

Prefabricated elements 

Other 

Public Construction Industry 

Kiln bricks and steel 

Reinforced concrete 

Kiln bricks and wood 

Prefabricated elements 

Other 

339,120 

22,770 

15.980 

1,200 

11,280 

332, 920 

20, 680 

13,720 

3,070 

4,340 

599,220 

58,460 

5,440 

13, 100 

543,110 

72,310 

13,440 

12,030 

935,550 

153,600 

12,040 

21,740 

867,870 

150,640 

30.960 

20,160 

Sub-total 

Other, such as repairs, agricul- 
tural buildings, fencing, bridges 
cable sheets etc. approximately 
10 - 12% of sub-total 

5,273,310 8,167,550       11,861,620 

526, 690 832,450 1.338,380 

Total 5,800. 000 9, 000. 000       13, 200,000 
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Code No.   :i:t!2 - Manufacture of Haked Pipes and Hoofing  Tiles 

Hoofing tiles are produced and used mostly in the Caspian H<i'i<>n 

As the production of roofing Mies and baked pipes in in all cases part of 

brick factories,   the machinery and equipment for this production is give! 

in the Code No.   nil. 

Code No.   3313 -  Manufacture of "Kashie" Glazed   Tiles 

1. 

There arc two kinds of glazed tiles,   produced in Iran 

Wall  Tiles Made of Karthenware 

There are 2 factories producing wall tiles made of earthenware ..,. 

big scale 

Karkhaneh Tolidi Teheran - Iran Tile Factory 

Modern factory,  having capacity of 9000 -  10000 sq. m. /day >.e. 

approximately 2. 500,000 sq.m. /year, thickness 6 mm.    The production 

in 1348 (1SJ69/70) was 1,010, 987 sq.m. 

Karkhaneh .fate Kashie Saazl Teheran: 

Modern factory,  producing wall tiles; the production in 1348 

(1969/70) was 413, 332 sq.m. 

Description of Existing Machinery, Equipment and ProcesB: 

Raw materials (bentonite, caoline from Tabriz, clays from Ma shad 

and Teheran) are crushed and transported to the bins, then they are weigher 

and milled with water in a drum mill.   The liquid mass is sieved,   demag- 

netized and poured to a propeller blunger from where it is pumped to a hot 

air counter flow atomizer (drier) where water is evaporated and the mass is 

transported by a belt conveyor to the silos.   The mass is fed to the auto- 

matic friction presses where it is shaped to a form of wall tiles.   After 

pressing the tiles, they are dried in a continuous drier and then dried and 

inspected products are loaded on the trucks of the biscuit firing tunnel kiln 

fired with crude oil.   After firing tiles are glazed and fired again, then 

inspected and ground automatically on two spedial grinding machines, 

interconnected by a special conveyor. 
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Production ot Wall Tiles According to the Bureau of Statistics of the 
 Ministry of Economy  

1344 1345 1346 1347 
(196ÍJ/6)     (1966/7)    (1967/8)    (1968/9) 

Production of Wall Tilos 
all types - sq. m. 428,789   1,198,430   1,782,000   1,779.000 

In these figures Loth types of wall tiles are given, i.e. earthenware 

us well as terra-cotta.    There is overproduction of wall tiles made of 

earthenware in last years and the installed capacity is not fully utilized. 

This was taken into account by the calculation of new machinery and equip- 

ment. 

Forecast of Production of Wall Tiles Made of Earthenware: 

1351 1358 1361 1366 
(1972/3)       (1977/8)       (1982/3)       (1987/8) 

Production of Wall 
tilts 1000 aq.m. 2.270,000    4,560,000    7,400,000    11,600,000 

Using 1347 (1968/9) as the base year and the historical annual rate 

of increase of production of wall tiles as well as growth rate of construction 

of building (see Code No. 400 - Construction of Building), figures for the 

years 1351 (1972/3) until 1366 (1987/8) were exterpolated, by the author 

of this study, 

2. Terracotta Wall Tiles: 

There are plenty of small workshops in Iran producing glazed terra- 

cotta wall tiles.   These wall tiles are mostly decorated either by one colour 

and then cut to required shape to fit the mosaic or square wall tilea deco- 

rated by more colours with Persian ornamental design.   These wall tilea 

are used for decoration of walls (and roffs) of mosques and houses built in 

Persian style.   The machinery and equipment of these workshops are very 

primitive - hand operated or mechanical press and a simple furnace.   There 

will be no substantial increase of the production in these workshops in next 

yerrs. 



Cod« No.  3314 • Hefractoj^'roduri^^^ ^ 

Refractory materials arc fir,- resistant mariais used f„r lin-r      , 

wide variety of furnaces,  boilers,   kiln«,  for heat insula.ion < ••< -.  in me',I 

proceeaing industry,  cement,   brick,   glass and ceramic industry.   lli|i;,„,: 

plants,  chemical industry,  etc.     Their desirable properties are r. Ma,-...,, 

ness,  resistance to corosive chemical reactions,   resistan, e to .|,.r„ ;;i.,,    : 

under loading at high temperature,   resist;»,,;, to temperature ,!,„„,  ,,,   , 
reaistance to abrasion. 

Refractory Materials are grouped into these categories 

1. Anuninosilicate refractory products or fire clay refractory ,„• -,u 

(chamotte) are made of refractory clays of which essential mm,T   ! 

components are hydrated aluminium silicates (min.  :<0% of \l,/> 

after burning).   There are different kinds of these products pro ! ,  ,   • 

from acid up to high alumina content refractory products. (made   ,t 

bauxite.kyanite. etc. ).    It is the most common refractory ma m , .; 

used.    In advanced countries this group represents approximated 

50% of all refractory products,  in Iran,  at present the ratio ,s 
higher - approximately 70%. 

2. 

3. 

4. 

Siliceous refractory materials are made of crystalline quart/,tes. 

They are used primarily for roofs of kilns in metal processing and 
glass industry. 

Magnesite refractory materials are made of the magnesia miner»!s. 

Different kinds of products are named according to the raw material 

used for production - magnesite, dolomite, fosterite. olivine.  Mag- 

nante refractory products are mostly used in metal processing m 

duatry in furnaces with basic process, for ladles in steel foundries 
etc. 

Chromite refractory materials are made of chromite or are a solid 

aolution of chromic oxide with the oxides of aluminium (chrome 

magnaaite refractory materials).   These materials are used pri- 

marily for production of open hearth furnaces etc. 
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5. Carbon refractory material« are made of graphite mixed with fire 

clay and anthracite mi<-d with tar.   The«« refractory material« 

are used for producilo i >f crucible» In metal processing industry, 

carbon refractory bhxks are used for lining of hearth and lower 

part of blaut furnaces, tor lining furnaces for melting of alumin- 

ium,  lead,   antimony, I'erroBiliclum. etc. 

6. Zirconium refractory materials are made of mineral baddeleyit 

(ZrO,) or zircon (ZrSi()4). They are very expensive and there- 

fore ¡re used for production of crucible« for melting «iliceou« 

glass,  pur«- pla'inium etc. 

7. Silicon carbide refractory material« (carborundum) are made of 

quartzite mixed with coke or anthracite.    Silicon carbide i« u«ed 

a« refractory material in ceramic indu«try (for production of aag- 

gara) and in gla«« industry.   Silicon carbide i« u«ed alao for 

grinding wheels («ee production of Abraaive«), 

8. Oxide refractory materials made of chemically pure AljOg. MgO, 

CaO, BeO.  CeD2>  Zr02> Th02.  U02 etc.    Theae materiala are 

used for furnaces and crucibles for the highest temperature«, for 

in«ulators,  and moderator« in nuclear reactor« etc. 

9. Nitride refractory materials and other special refractory mater- 

ials. 

There is only one plant producing the refractory material chamotte 

on small scale in Iran at preseni    Tile Manufacturer« in Amin Abad.   The 

productior is approximately 3000-4000 tons/year.   All other refractory 

product« are imported. 

Import of Refractory Product« in ton« 
Tariff Product 1346       1347       1348 t_J3*9       1350 

Soe No. (1967/81 (1968/9) (1969/70)(1970/lH1971/2) 

177A2  Burnt, washed, AWtnm 
ground fireclay 1190        578        1021        2864        4727 

179       Graphite washed, 
ground 237        415 455 678 710 

188       Ground magnesite 127        227 37 108 10 

p 
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Import of Refrartory Product H in tonn (Cont'd. ) 

rSteM. Produr! « ,      ,34n «M7 1348 ]M9 nsÖ 
COde Wo< (1967/8)   (1968/9)   (1989/70) (1970/1)   (1371/2) 

650-1    Fire-proof l>r i<kn mude of 
chainottr,  «lini«w.   magnesite 7649 6551 

650-2   Fire prooi material« other 
than bricks 

651-Al Graphite crucibleH 

651-BI Crucible« in anv other 
material than graphite 

651-B2 Fire-proof Piping and 
other manufacture« 

14058       23107        19144 

66 204 249 66 363 
183 141 148 284 21 

II 2 11 7 0. 

352 253 214 1219 254 

t Material« Calculation of Demand of Refractory Material« 

Iron and Steel Plant at Esfahan 

Iron and Steel Plant at Esfahan will be the biggest consumer of refractorv 

material, in Iran in the future. According to the Technical and Economic Report 
the demand of refractory material« will be a« follow«: 

Ut Stace 

20, 900 

2nd Stage 3rd Stage 

Fireclay product« - brick« etc.    Ton« 57,100 

6       

113,993 
Tar-bonded dolomite refractories    " 8,950 20,000 40,000 
Magnesit« and chrome-containing 

refractories                                       " 2,690 6.953 14,903 
Silica products                                      " 60 35 60 
Zirconium Inserts proportioners     " 30 95 200 
Blocks of «ltctr. melted corundum " . 16 36 
Carbon and graphitized blocks 240 260 560 
Tripoli bricks                                    " *. 40 80 
Tap hols ««aling lining etc. compound 

for UM blast furnace plant        Tons 3.200 8,000 16,000 
Refractory dry mortars, powders 

and milled clay                             " 4,980 11,581   . 24,368 

Total for refractories         Ton« ^41,050 104,100 210,200 

In the above mentioned Technical and Economic Report it wa« proposed to 

build on UM sits of Iron and Steel Plant at Isfahan one plant for production of re- 

fractory material« with the following production programme and capacity. 
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lut Stage 2nd Stage 3rd Stage 

>• :i f.iav produits -  bricks etc. 
Ions 20. <>00 47,000 47,000 

, .j-honded dolomite reffactories 
Ions 8.950 20,000 40.000 

lap hole s.'ahip lining etc.   com- 
pound for the  blast furnace Tons 3,200 «,000 16,000 

Refractory dry mortal's,   powders 
and milled cìav Tons 4.850 9,500 20.100 

I'otal product ion of refractories 
Tons 37.900 84,500 123,100 

Other refractory materials, i.e. magnesite and chrome-containing 

refractories,  silica products,  zirconium inserta,  blocks of electrically 

melted corundum carbon and graphitized blocks and tripoli bricks will be 

procured from other resources (import, other local production). 

Other Iron and Steel Basic Industries 

Two other plants in operation (IRMCO Ahwaz and Ahwaz Rolling and 

Pipe Mill) have low consumption of refractory materials as they are only 

heating billets and then rolling them.   When two elctric melting furnaces 

will be put to operation in IRMCO Ahwaz, the consumption of refractory 

materials will be higher.    The highest consumption of refractory materials 

will be in new plants for production of billets and shapes and alloy steels. 

Porecast of Demand of Refractory Materials in Other Iron It Steel Basic 
~~    ~~     ~    ' Industrie« 

1351 1358 1361 1306 
 (1972/3)    (1977/8)    (1982/3)    (1987/8) 

IRMCO Ahwaz Tons 

Ahwaz Rolling ar.d Pipe Mill   Tons 

Billets, Shapes- new plants        " 

Alioy steels 

Seamless pipes, new plants 

8.300 8,600 9,000 10,000 

280 280 600 600 

- - 30,000 90,000 

- - 3,000 6,000 

300 200 

8,580      g, MO        44,900       106,900 

». 



Non Fe trou» Metals 

The forecast of deman.t of refrartory mnleriuls for non-ferrous 
metals (copper, aluminium,   zinc, lead) is as follows 

Refractory materials      tons 

issi        nr,fi        nei        nee 
(1972/3)   (1977/8)   (1982/3)   (1987/8) 

120 1060 IfiOO 1700 

Ferro-A Hoys 

The forecast of demand of refractory materials for ferro-alloys 
is baaed on the following ratio 

Ferro-Silicon.  Ferr-Manganese.  Ferro-Chrome - 3 kg of refractory 
materials/ton of products 

Refractory materials    tons 

135* 1356 J 361 1366 
(1972/3)   (1977/8)   (1982/3)   (1987/8) 

220 380 

Cement Factories: 

The calculation of the demand of refractory materials for cement 

factories is baaed on the ratio of consumption of refractory materials (in 

k|) to production of 1 ton of cemmt.    In the beat factories in Europe and 

the USA recently this ratio is 0. 84 kg up to 0. 9 kg of consumed refractory 

materials to 1 ton of produced cement.    For Iranian cement factories this 
ratio was adopted as follows 

Ratio-consumed refractory mater- 
ials in kg: 1 ton of produced cement      1. 5 

»351 1356 1361 1366 
(1972/3)    (1977/8)    (1982/3)   (1987/8) 

1.4 1.3 1.2 

Basad on the above given ratio,    the demand of refractory materials 
in cement factories will be: 

" mr Tsir TSIT T5BT 

Refractory materials tons 
(1172/3)    (HT7/I)   (1M2/3)   (1917/8) 

5.550       10,500        17,400       24,360 
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Must of the above tfivor refractory materials are fire clay products. 

!\ xi Indus'rv 

Tin   h<--.   imi •if refrnct'>r> material« lor food industry is low (mostly 

. .ir fnc'o'   'M.     I h>   ( .ilcnl.i'inn is baaed on technological project« of 

filasi   factories. 

1351 H56 1361 1166 
\972/1)   (1977/8)    (1982/1)   (1987/8) 

Hoiractorv materials     tons 4. 100       4, 700 5,700 6. 700 

Thi' whole <|uan'itv of refractory materials are fireclay product«. 

Foundries 

The calculation of the demand of refractory material« for foundries 

is based on the ratio of consumption of refractory materials (in kg) to pro- 

duction of 1 ton of castings. 

This ratio depends on technological process and production pro- 

gramme i.e. differs in wide ranp^s from 9 kg/ton up to 100 kg/tons. The 

iveragp ratio in Iran will be approximately 20 up to 30 kg of refractory 

materials to 1 ton of castings. 

Forecast of Demand of Refractory Material in Foundries 

1351 1356 1361 1386 
(1972/3)   (1977/8)   (1982/3)   (1987/8) 

Refractory material        tons 2,240       3,630 5,780 8,400 

Most of the above given refractory materials are fire clay products. 

Ceramic Industry 

The consumption of refractory materials in ceramic industry dif- 

fers in wide ranges according *o the type of products, type of furnace and 

saggars used in production process.   One example:   Production of utility 

chinaware, saggar s made of chamotte - the ratio is approximately 1. 5 

tona of saggar« and other refractory producta to 1 ton of china utility war«. 

The same production,  but saggars made of silicon carbide, tho ratio la 
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liO kff of ,,.f,„(.„„.v mau<n¡ll to , ,on f)f |irofhu,(s      Kjrf> ( ]iiv p(<fractnrv 

mate,,.,, „.„„„„„.,) ís , v produce,! ¡„ ,hr r¡H,orv; Hpf.c.¡oI P,,raclorv 

m.tenal* „re purchased outside tn, factory.    Th, calculation „f demand 

i. ba.ed on aver.ee ratio approximately 250 kg .f r.-fraCorv m^nnl* -o 
1 ton ol prixliir's. 

Refractory mat.-rials    iont. 

1351 1.156 | IG I 1-HíR 

(1972/.I)   (1977   H)   f I9B2/3)   f ]»H7.'8) 

40.000     fit), 000        8r).O00 00(1 

Othf r Indu «tries 

Other inrt,,Htr1P8 lls,nK refractory material« lir, glass industry 

eternici imlu.tr.v.   eneran, a. industry, produci,« of hm, and ph,st,r 

of Pari«. 

Foreca.t of Dern-u.d of Refractory Materials for Other Industries- 

Refractory material    ton« 

.     ,35' ,356        1361        ,:,(ir, 
(1972/3)   (1977/8)   (1982/:?)   (19B7/K) 

8,000        12.1500 18,400       25.000 

Consumption of refractory clays for .pace heaters,  stoves, etc    was 

not taken into con.id.raU«. as the quantity used is small and the clays are 

not processed.    Also in glass industry some components and parts made of 
nre clay are produced in the factory. 

Rocspltulatlon of Demand of Refractory Material* 

1351 1356 1361 1366 

(1972/3)   (1977/81     M982/3)  (1987/8) 

20,500*  78,000**   158.000**210,200 

«.580       8,880 44,800     106  800 

Iron 4 St.el Plant at E.fahan 
Other Iron 4 St.el Baaic Industrie. 
Non-Terr ou. Metal. 
Ferro-A Hoy. 
Coment Factorie. 
Food Industry 
Foundrte. 
Coramic Industry 
Otkor Industrie.  

Total 

120 1,060 

5.550 10,500 

4, 100 4, 700 

2, 240 3. 630 

40, 000 60,000 

8,000 12.600 

1.600 

220 

17,400 

5,700 

5.760 

1, 700 

380 

24,360 

6, 700 

8,400 

85,000     115,000 

18,400      25,000 
89.090  179,370        337,280    498.540 

*•   Production of «tool - 75% of the second and third stage.. 
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;, is pr •«=.ip,»..sf.l <h»l even in the future the ratio of alumino- 

u   ,.P r/i-.-»ctorv produca (fite clay product« - chamotte) to other re- 

, s     irv prodiga ,    1 -«main high i.e.  70% - 65%.    Tht demand of other 

!t,(l!urv!na„n;,!s    •     ^.,(1^7/8) *ill be in mo.t case« lower than 

!iilf. ;h )M.   but ttn \.i    im ..on .« ..lau moatly limited by raw material« 

cl;:h>r in !;••• •• 

Mutilino ^••^.H"-" <fi• ''"y producta - chamotte) 

Iran ha« a number of depoaita of tire clay« auitable for the produc 

,n  ,: r, !. artnrv pr  ducts,  therefore it is advisable to produce alumino- 

Micatr pr-'du •'« iti :h»  < ountrv. 

• -....-cast of Demand oi AluminoKilicate Product« 

1351 1356 1361 1366 
(1972/3)  (1977/8)   (1982/3)  (1987/8) 

„mino.ilicate product,    ton. 63.000    120,000     225.000        325,000 

In the ran, the factory for the production of refractory materiale 

,11 be built a« a part of Iron and Steel Plant in Eafahan,  and the exietinf 

factory.  Tile Manufacturer« in Amin Abad will double it. production and 

ceramic indu.try will continue in the practice to produce aluminoailicate 

producta for own consumption, the production and uncovered demand will 

.)•-   Í1S  fo'l    W8 

1351 1356 1361 1368 
(1972/3)    (1977/8)   (1982/3)  (lQtT/8) 

ft oduction of Aluminocilicate 
product,    ton« 

•ir over'"d demand of Alumino- 
rHicate products    tonf> 

11,000      69.000     115.000 135,000 

52,000      51,000     110,000 180,000 

Uncovered demand of aluminosilicate product« ia higher than thre- 

•i.ld (approximativ 25. 000 - 30, 000 tona/year for modern factory) and 

•,.c efere it i« advisable to build nfw factory with capacity of SO, 000 - 

40, 000 tona per annum in the Fifth Five-Y«ar Plan «nd aitlier to «stand 

the capacity in the Sixth and Seventh Five-Year Plan«, or to build 

planta. 
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*• tlUcoous Refractory Matcru.lt (Dina«) 

Tht demand of siliceouH refractory materials ii and will be lower 
than the threshold and therefore it is not recommended to build a factory 
fer these refractory productH. 

'• Magnesite Refractory Materials 

S. 1        Dolomite Refractory Materiale: 

Iran has deposits of dolomite suitable for the production of relrac- 
tory producta, therefore the production of dolomite refractory products 
could be included in the production programme. 

Forecast of Demand, Production,  and Uncovered Demand 
I 

1351 1356 1361 1366 1 (1972/3) (1977/8)   nAR2/1t   ( 1987/8) 

i Demand of dolomite 
1 refractory material     tons 

Production of dolomite 
MOO 18,000 42,000 66.000 

refractory materials  tons - 8,950 20,000 40, 000 
1 Uncovered demand of dolo- 

mite refractory material 5,800 9,050 22, 000 26.000 
! tons 

Uncovered demand will be over threshold in 1361 (1982/3), there- 
fore in the Sixth Five-Year Plan new capacity is needed. 

32       Magnesite Refractory Materials 

Mineral magnesite is available in Iran (there are already two mines 
in operation) but it is not known its suitability for production of magnesite 
refractory materials.   It is presupposed that the production of these re- 
fractory materials will start with production of chrome-magnesite and 
ehromlte refractory materials (see below). 

4- Chromlte Refractory Materials: 

As mineral chromits ia available in Iran and is of food quality for 
production of refractory materials it Is presupposed that the production 

of chromlte and chrome-magne site refractory materials will start soon 
with prostactieai of magnesite refractory materials. 
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•; ty_n8t^f Demand of Magnesite, Chrome-Magnetite and Chromlt« 
Refractory Materiali 

v M ate ri ¡i I s 
tOtlfc 

1351 1356 1361 1366 
(1972/3)  (1977/8)   (1962/3)   (1987/8) 

3,000       7,500     17,000     27,000 

Thf <leman>l • r rnngne-Hit»'.  rhrome-magnesite and chromite refrac- 

v na'-ri. '.- will \w higher than threshold in the iixth Five-Year Plan, 

i fo .,, w far« TV. y;ivin¿ rapacity of approximately 20,000 ton« should be 

INI tit in the Sixth Five-Year Plan. 

• r bon Rid ic'nrv Materials- 

Zirconium Hetractory Material« 

'>x:de Refractory Materials; 

Nitride Refractory Material«: 

Because the demand of all the«« refractory material« will remain 

below the threshold even in the Seventh Five-Year Plan, it is therefore 

noi recommended to produce these refractory materials in Iran. 

Silicon Carbide Refractory Materials: 

The demand of tsiliron carbide refractory material« will remain below 

'ht ihrehhold even in 'he Seventh Five-Year Plan, but as the silicon 

>   rbide is primarih used for production of abrasives - see Abrasives, 

ü would he pasible to produce silicon carbide refractory materials at 

the end of the Fifth or at the beginning; of the Sixth Five-Year Plan. 

*nifatture of Sun-dried Brick« - Code No.   3315 

Sun dried bricks arc produced without any machinery and equipment. 

u;rc these brir kn will be replaced by fired bricks. 
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Cod« 332  GLASS  INDUSTRY 

c£ Z' Uli UT"1" "' ""' "••• • •""""• «' <«> n.... 
• "" ^EX&XZtj?""~"-*«-«... ec- 

coli No" !,»   "•"•""""""- •»'"». -n.rror.. cU, „...„<. 
loa. No. 3329  MUc.lLn.ou. m.nuf«clUr« of gla... 

Th. b..|c r.» m„«rial. ,or prodllctlon      „,,„„.„ 

»«d for th. bulk o( common „.... „„de. are .«, follow.: *""'*' 

S^«o~ .'.«To0*1 ';;;:::' Tr- -—«"••• - - 
aiz*     sin*. — A     . e2°3'  and a suitable crain 
Z',..i r ;^ •"•puM« <-"•"* *» productor glMB .„ rj ta 

So... „d „ pUc. « „,1c. .„„. quartIlle „ Iener.Uy uMd in iran     »"»»" 

Ä.-   1. u«d to „.en, „, .pproxin,.,,!, . . 12% to common  .„.. 

both Of Which T. found ¡„ ,r„ in „ aCMpl,b„ qua]lty 

Sod. (N.20)   ta th. proportion of .ppro*imat.ly 12 . 17% la „..,, ,„ 
........ .» .H. for. of ,*. c.rbM1.,. ,.„,/..„,, z r;,p, :rn 

yw§ they will b« produced in Iran. 

m.„..,COmT"1 """ aM'h" °""r 0*"te• """"""«i *-*- «nd 
;r-" "*• " «-» - «*»-. NM.. .y.„lt. »d cry.«,.   md 

^ci^r' co°-cuo' w°- °°* A
^ ^ 
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;f lift *>.s,<rv.  raw materials go through a preparn- 

' ••< !l  - <• ii '  t: t   sieved and dryed,  or in the ease  »f lime 

¡ '.   ••'    ¡!-    luv are crushed and sieved.    The prepar. .1 

»i ii> ! ui.s.   from which a batch in weighed 'o pro- 

• •••   i •''•   ii mixer or wi the cas«- of Rm.ill plant« mixed 

i» •.'••'' <" ,t  - • iran*' l'in. 

*        '   í  '•"'   :-'•   ¡sci) ;h''.v ar>- filled manually by shovel, 

OIK ...iiait.s u.sin»; ;i rontiniieous process they arc fed 

...   i ». ri * ur push* v 'ype feeding device. 

»    »-s      tii.irtH m.ide in small quantities i« melted in 

•K     -  .training 2-12 pots.    Pots are made of a mixture 

¡J    <rrr>g" 'prefired clay).    The pots are formed by hand, 

•   * '       .   •    .  ht ;tt»<ii to a prescribed temperature and then filled by 

•  h oí .   a.,¿ v inch ¡s melted in it.   There are only 2 pot furnaces in 

i     -¡tu ¡i-..    A nmall quantity of glass is produced in "day tanks" 

*••      i ;<l íurnT-cs in which the glass is melted.   Glass produced 

»     ,-.•''   ><* ovprnip^' :ind worked during the nex* day is melted 

•i)< f..'-na.'t-n    the biggest of whioh are designed for continueous pro- 

»r ,s   .-.,• <¡1e p,atli furnaces in Iran are fired by fuel oil, but in 

• .   <• o1 n.i! na! ìT-ìS n.ay be expected. 

''""•    c    ' "•'• • w •        The hand blowing process is used with pot- 

. fank ijrnaios.     The glass is gathered in the blow 

ad   her t.!»wn either without a mould or with a mould to the final 

i'Ms pro-ess ¡s in common use in Iran in small factories for 

;  > »u  tion ot bo'Ues,  ¡runp chimney.q etc, 

¡-     --1 Mi j* inn Process -   The use of a blow pipe operated by coro- 

< j.     »        <'.••> in  use in Iran. 

'•   '    ' • " ;   'Vocess with automatic feeding is used o» ly in pro- 

: botti.. ' ,.JT: tumblers in Iran (see Code No.  3322), 

iing A Glass   -   This method is not used in Iran. 
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Pre.smg or cias.s  -   ,„ Wllull lü(,urie8 lhe feedlng or glaM to mouids 

by hand an,. „, ,„„,,,„„„ „f p,,,Hiri, is also ,,v hand.    In biiWer factoriehj 

mechamcal pre-«-« .„•, Ulu.cl wi,h han.l feeding.    The automatic pressing 

proc... including l.o.h feeling and pressing is used in Iran only i„ combi- 

nation with other processes - nee production of bottles (Code No.   3322). 

Rolling of Glass   -   Some „heel glasses are produced by rolling and this 

proc«.. will be us.,1 for the fust time in the new factory of Abgineh Co 
Ghazvin (see Code» Nn.   n2!). 

Drawing of Glass   -   The drawing process is used in the production of flat 

gl... «nd .„be glass.    There are various types of drawing machine« for 

the production of flat glass,  hut only Fourc.uK and Pittsburgh machines 
are used in Iran. 

Special processes are designed for the production of glass wool and glass 
textile fibre. 

Processes Applied after Formation: 

Anneahng - Glassware after shaping must be cooled very slowly to be 

relieved from stre.se.. This is carried out either in chamber kilns m 
batches or in tunnel kilns as a continueous process. 

Fire Finishing  -   The edges are heated in a flame till fusion rounds them. 

Edge Grinding  -   The edges are ground on grinding machine, with either 
• horizontal or a vertical shaft. 

Other processe, u.ed after formation are decorative painting. 

lc..nowr pattern., etching, decorative cutting (grinding), enamelling, 
silvering, coppering, gilding etc. 

There are 35 factorie. in Iran at present producing different kind. 
of glass product, each employing more than 10 worker..   The total num- 

ber of workers employed in 1349 (1970/1) was 2552. 



' neh' No.   < \2ì Jì'j'^'l?^" Mjimifa_r'iin»_- Window Class and Safety Glass 

Window it lass 

Tht-re arc only two factories in Iran nt present producing window 

glass by vertical drawing. 

:, ' Iran Glass Co.  Teheran (Shinheh Iran) 

1.2 

The oldest glass plant in Iran has  < vertical drawing machines, 

20 vears old,  working from a 60 ton 'day rapacity glass tank fur- 

nace.    It produces windown glass of 2,0 - 3,0 mm thickness.    In 

the year 134b (1967) production was 1, 184.000 sq. in. of window 

glass,  in 1347 (1968) production was 966, 510 sq. m.,  and in 1348 

(1969) output was approximately 9000 tons or 1, 500,000 sq. m. 

The number of workers employed in 1349 (1970/1) was 394,    For 

the production of flat glass on vertical drawing machines • new 

furnace having a capacity of 9000 tons a year was completed at 

the end of 1350 (1972). 

Ghazvin Glass Co. - Ghazvin 

Production at this new plant started in the year 1347 (1968) with 

3 furnace vertical drawing machines fed by one tank furnace with 

a continuous production capacity of 10, 000 sqm/day i.e. approx- 

imately 12, 000 tons/year.    The plant is fully mechanised.     A 

second furnace for continuous production in conjunction with a 

Colburn horizontal drawing machine was completed in 1350 (1972) 

for the production of windown glass, thickness 2-6 mm, capacity 

10, 000 sqm/day i.e.  18, 000 tons/year.   The number of workers 

employed in 1349 (1970/1) was 243.   A third furnace is under con- 

struction for the production of window glass with a Colburn hori- 

zontal Jrawing machine, capacity 1 5, 000 tons/year.   The furnace 
will be in operation in 1351 (1972/3). 

1. 3       Abgineh Co. Ghazvin 

This is a new plant, at present under construction, and production 

is expected to start in 1351 (1972).   The planned capacity la 20000 
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Tariff 
No. 

ton- of .he,, ,!„..  ,hlckB„. , . 

bt window gU...   7000 ton. will be roll.,, „, ^ **" 

In the Fifth Kive-Year Plan Z " ^ 80°° t0"" ""^ «la". 
«e. and m.ch.nerv 1 1 *"' ^ M,WMted ^ ' ~* « fur- 

of Hat f ,.r y q,UPm,•n, f0r the Pr0dUttÌ• °' ' 8f>00 ^-/.Vear 

^Tl^^T^r'"« to the P0reign Trade Sutl8Uc. 

685B 

665C 

666 

Caet è. rolled glaaa.  .heeta 
andp,'t<8 350.. 4    4203.5 

«^^ 

Rolled wire glaaa 

Rolled, drawn window 
(flat« aheeta 

Bent, curved aheet glaaa 

Unpoliahed sheet flaaa 
froeted flaaa 

667C.D Sheet ,1... fround# poli.hed 

«ngraved. gilt decorated        18.6 

72.6       134.2 

667A 

66 7B 

3415.5     3868.2 4387.8 
199.5         61.9 96# ! 

110570  ,3188-«   15093.3   12064.9 3705  1 
,0-6         ,9-9         13.9         21.5 7.*2 

290.5 133. 1 

38.9 

199.7 

19.4 

74.4 

18.7 

51.4 

52.6 

3543.3 

89.4 

6048. 0 

14.8 

34.8 

38.5 

Year 

1344 (INS/6) 

1345(1961/7) 
1346(|f€7/8) 

1347(1961/9) 

'348(1 Ml/70) 
¡349 (1170/1) 

< -— .   "•••u»irj at  aconon 

Capacity Production    Co«•mp-  '   
 ____ tion exporte Importa 

13.000 

13.000 

13.000 

as, 000 
25,000 

43,000 

5,022 

5.153 

8.512 

13,130 

17,746 

21,183 

18, 084 

11.449 

23. 7tl 

31.480 

32, 679 

29, 959 

i?5^»rr^Aïr»' - - 

13,062 
14,299 

17,279 

11,477 

15. 933 

1.093 

1344 1345 i,4- .... —- 

3231 «oil 3313 J|00 
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Forecast of demands of plain and rolled già»» has been made by the author 

of this study on the base of the following assumptions: 

1.     r, vrred area of buildings in Hq. in. given in Code No. 400 - Construction of 

Building. 

:.     Consumption of sheet glass in wq. m.  and kg of covered area as follows: 

New private construction of housing 
buildings - sq. m. of sheet glass/nq. m. 

«g 
ii      H "   /sq.m. 

1351 1356 1361 
(1972/3)       (1977/8)     (1882/3) 

0. 12 

0.72 

0.15 

0.90 

0.175 

1.05 

New private construction of industry and 
trade buildings - 

sq.m. of sheet glasa/sq. m. 

kg /sq.m. 

New public construction of housing and 
city buildings - 

sq. /m. of sheet glass/sq.m. 
.  H      H        »i      /__ _ kg /sq.m. 

New public construction of industry 
sq.m. of sheet glass/sq.m. 

«J "   /sq.m. 

0.15 

0.Í 

0.178 

1.08 

0.2 

1.2 

0.175 0.20 0.225 

1.05 1.2 1.35 

0.2 0.228 0.25 

1.2 1.35 1.5 

Forecast of consumption, Capacity and Production of Flat Glas« (ton«) 

1351 1356 1361 1966 
(1972/3)     (1977/6)      (1982/3)     (1817/1) 

New private construction of housing 
buildings 20210 

New private construction of 
industry and trade buildings 1990 

New public construction of housing 
and city buildings 6390        11520 23400 

New public construction of industry    4060 9000 19120 

35840 52610 

4400 8920 

Subtotal 32650        60760       104080 



JC'ont'd) 

Kepnírs iippr.»xi,n,,i,.j,   ..,»„ 
from mil)(.ii,i| 

Rollivi sheet R|,,SH 

Sheet glass lor prodi,.-fi,,,, uf 
safety glass inrlu-lmi; 10 '''„ 
for scrap 

Hl in 
r. J o o 8f,ÜO }-l¿:)<) 

fi600 in«7n 

Total conKiiriiptjon 

Production 

Installed capacity 

New Capacity 

    — . 
4?)'»on Ml 000 1 V)0on 
4000(1 8f»000 t r>000" 
•'toon 81000 H10"<> 

- 20000 flOOOn 

jytn/8) 

»oooo 
2 tfUl" 

|K,M)0 

.' t'ìtillO 

J<Mli|il 

' I Oil'l 

'lililKIH 

2'     Safety Glass 

S:^::::' » - •- - -  
*•« — -,c; 1;;,:;::;.°"impac' •——-— 
-«. of ,„.. and .„ „„ ,,„„,,„ loicther hj hcM and pnmn

n" 

Th.r, „ Jnlj one „,„, ln lrm at presem prMueing ^ ^ 

2-1 Mirai Co. Teheran 

Z?.17»T"'/h,v""' " ""'""ed c""c"" - •»• °°° «..». or ,m. 

.Tm^ °' fU" " Pr"P"red ir0m ,m"n'" —'««««I .U.   „d 
«np.Hn, „ l.mü,.tinf „, ,„, .„«,.    ,„ *      er 

loc«l ihm flM«. po««ibte lo us« 
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• • Anginen Co. Ghayvin 

In the near future safety glass will also be produced by Abgineh Co., 

Gha/.vin.    The planned rapa« i'y of this plant is  1000 tons/year of la- 

minated safety plnss,   2000       fOOO tons/year of tempered safety glass 

for doors. 

Irnport of Safety Class   -   Accorditi(¿_^o the Foreign Trade Statistics of Iran  

Tariff 1345 1346 1347 1348 1349 1350 
_ No. (1966/7)   (1967/8)   f 1968/9)   (1969/70)  (1970/1)  (1971/2) 

P69-1   Safety glass for 
motorcars   kg       214,028   377,563   524,521    411,578      169.700      197.600 

669-2  Other safety 
glass     kg 14. 951      :<6, 457   104. ! 38      20.264 7.OO0 . 100 

Production of Safety 
Trade 

Class According to the Research Centre for Industrial and 
Development of the Ministry of Economy 

134 à 
(1966/7) 

1346 
(1967/8) 

1347 
(1968/9) 

1348 
(1969/70) 

Production tons 800 1000 1000 1800 

The average area of safety glass for cars is 2. 8 sq. m., buses  15 sq. m. , 

minibuses 6 sq. m.  and trucks and vannettes 2, 5 sq. m.    On this basis the con sump 

tion of safety glass in Iran was forecasted. 

Forecast of Consumption, Production and Installed Capacity of Safety Gian in Iran 

1351 1356 1361 1366 
  . (1972/3)   (1977/8)  (1982/3)   (1987/8) 

Consumption of Safety Glass for 

New passenger cars 

New buses 

New Minibuses 

New trucks and vannettes 

Subtotal 

Entrance doors 

Total 

Repairs * spar« parts 
approximately 30% of total 

Grand Total 

1000 sq, m . 126.0 252.0 420.0 644.0 

1000 it 14.4 22.5 27.0 36.0 

1000 M 11.4 15.6 IB. 0 21.6 

1000 II 38.0 73.0 112.5 190.0 
1000 II 189.8 363.1 577.5 870.6 

tons 2260 4330 6930 10400 
1000 sqm. 5.6 12.0 22.0 36.0 

tons 140 300 550 900 

tons 2400 4630 7480 11300 

tons 800 1370 2210 3400 

tons 3200 8000 9700 14700 
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(Cont'd. ) 

Production 

Existing rapacity 

New capacity 

•oris 

tons 

'on H 

T M fi 1 \:u\h 1351 rr.f 

1200 »¡(ioti 

I 3000 J <()f)0 

U700 

I.i 000 
4"i()fi 

r>00'> 

Code No.   3322 
-ÎÎAHÎSÇtui^on^çtjwoi^^ (i) 

1. 

Thl« node number c,n,rs several different pr"„d~,~ 

Production of Bottles 

oi me Ministry of Economy ISM    s 

Year 

1342(1963/64) 

1343(1964/65) 

1344(1965/66) 

1345^1966/67) 

1346 (1967/68) 

1347(1968/69) 

Product ion/pcs/ye a r 

17.600,000 

26,144,000 

24.836,000 

27, 580,000 

27, 902,000 

37,402,000 

 — —-—      Trade Statistics of Iran K 

Year 

1345(lgff/7) 

1348(1987/1) 

1347(1988/9) 

1348(lMt/70) 

1349(1970/1) 

1350(1971/2) 

Bottles 

432, 059 

1,287,124 

1, 586, 094 

2.051,252 

1.780,612 

Carboys and Flasks 

33, 280 

266,372 

84.463 

73,871 

11.499 

o, ..jr,:; "r.v:r.rin ira - pr"OT,• ~« --• 
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Shi s ht h Va Gas Co.   J>ht ran 

This is the biggest produ' rr of hottles and tumbler« in 'ran.   The 

lns'M'fM rapacitv is   1 00, OOO !»IM ICS •'dav and 750   gross of tumb- 

lers  dav. and prodiu-'ion  ¡n 'he war  M46 (1967/8) w.ie 9.205,000 

hottles at which 'itne onh   'wn tank fumares were in operation. The 

number of workers etnpl»>ved in I 14H (1970']) was 249.     The in- 

stalled plant comprises mechanical hatch preparation consisting 

of a crusher, 2 mixing machines,   and conveyors,   3 continuous 

process tank furnaces with feeders.   5 automatic machines for the 

press and blow process arni a Slow  and blow process with 3 auto- 

matic feeders.    The next operations are fire finishing,   printing 

the name of the product,   and annealing.    All operation« are In 

continuous lines. 

The Company has ordered a new tank furnace, two new automatic 

"Hardford 28" machines with automatic feeders for the production 

of tumblers and an automatic type IS bottle making machine.   The 

Hardford machines each have a capacity of 500 gross tumblers a 

day.    All tank furnaces are fired by fuel oil.   A small quantity of 

bottles is sold to other firms, but most of the production ìB con- 

sumed in the factory for bottling aerated drinks. 

Iran Glass Co. Teheran (Shishe Iran) 

This is the second largest producer of bottles in Iran,    It ia 

equipped  for the production of bottles and has one tank furnace 

for continuous process and 3 automatic Hardford machines. Batch 

preparation and all other operations are fully mechanized. 

The production of bottles in the year 1346 (1967/8) was 6, 357,000 

pieces. 

Shams Brewery Teheran: 

This factory has 2 day tank furnaces, each with 6 aemi-automatic 

machines for the production of beer bottles.   Only on« furnace ia 

in operation and the other is repaired and kept in raawrv«. Production 
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»"'M«n9fi7/8,w«H2,S0«f000»K>tth!s r,,,,,.,,,,, n,, fh(. ,,, 
products of ,w,i„„ „„,„, „,.mi.aHtltfI1,„f. m,(,nm,sln [r;|n 

total number of workers . ,„plov,d ,„   | t.rn,,;„   ,, H,iS , ,_ 

^¿i^L^U^^o^and P,,rK ,.lassar ,,: 1,.Jll.ran 

The« two „«„tie factor,,, are now workl„, „„T,,,,,,, ,,  

factory has on. tank furn;i(.c.f.,(0ritm,to„M)r    ,(  '   ' 

automatic „.«rhin« f„r •»„• ,„,„„„.,,„, ,,,,„„,,.,      |n   ,   (i 

the prod.it.tion of homes by Zangan Glas« Co    w „      2li,t 

Piece, and by Par« (;ia.H Co.,  <>;„>, 000 pi(„,.s<    ,f]  , ^   , 

<»" total for both fact-He« w.ll reach   !. „no, (,(,() ,„„„, 

1,'CSt 

.   I he 

!>rh 

-   ' i 

KM! 

7'i 

1,5 I' «vakol GlaM8 Co.   IVi^^ 

Thi. factory ha* one day tank furnace with 4 s,„i.;lli,(  

chin., (feeding by hand).    Small b„t,m,s t)f hotUos arp „.„      ,/ 

Í.«/«  han,d hlOWing'    l,,'UdUC,Ì0M W"  ,0200fl° '""'" -   '•'*' I'»«'/«); and there were 2rj woi kiro .,r>,, i       ^       . * ' wo' K' rs «employed m  1 í4:) ( 1 )7o    i \ 

1,8        Mehr.blan Giana r^^^. 

Th. paction of bottle« ,„ thi. fac!opy ln 1M8 MiJ67/R) w||s 

2.072.000 p.eoea u.ing semi-auto.natio blowing.    The nun,,. ,. 

of workt-r« employed in  1349 (1970/1) in this factory was 17. 

1. 7        Minn Class Co.  Teheran- 

Thi. factory con.tructed in 1346 (1967/8) has one tank furnace 

for «he manufacture of bottle..   The ex.sUng capacty is no1 

*nown, but the factory employed 170 workers in 1349 (1970/ 1, 

Forecast of Produt tion of Dottles in Iran (in 1000 pes and tons) 
Y t.r 1351 

(1972/3) 

39600 

9200 

1356 
(1977/8) 

76300 

19100 

1361 
(1982/3) 

128000 

32000 

1366 
(1987/«) 

200000 

50000 

1                         Botti», in 1000 pc. 

1                                   ln ton« 
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Forreas- " pr.>du<•< ion of bottles is based on the following assump- 

f ions 

t      ,•    . ....i-  i <>l di)7.'   <)  IUO"*, ol sott drinks and alcoholic 

tiv't'f   !.•«•».   '»n"'.   >f beer.   8n"„ of ln|ui(l dairy product«,  70% 

*•! II'IKT lii|iu()s sui h ris vm.'^.ir,   distilled water,   vegetable 

"I •'   .   .»nd Mi";   i| cotupots .tiid jams will he hottled to giant« 

2>        i» 'lie vrnr 1 <fi« (l')87  8» - 70% of soft dr.nks and alcoholic 

h<"<TUL'es,   f;on, of herr.   40"k of liqui'l dairy products and 

<0^ of o«her liquids,  compois and jams will be bottled to 

glass bottles. 

.1)        Figures for the vear nri(i (1977 8) and 1361 (1982/3) were 

interpolated. 

4)        Each bottle will be used - for pharmaceuticals and perfumes one« 

- for compota and jams 6-10 time« 

- for alcoholic beverage« 5-1 time« 

- for beer 20 - 25 time« 

- for soft drinks 35 - 40 times 

- for liquid dairy products 30-40    " 

- for other liquids 6-10 times 

There are 2 other- small glass factories producing bottle« - Sedaghat 

Glass Co., with 49 workers, Mojarab Glass Co.,  with 10 workers. 

Production is 300, 000 - 500, 000 pieces/year by hand blowing. 

2. Production of other blown or pressed Glass Ware: 

There are 9 factories in Iran producing blown or pressed glass ware, 

such as ashtrays, tea-cups, jugs,  tumblers, lampshades, plates etc. 

All these factories prepare batches by hand, having day-tank furnace« 

fired by fuel oil and one or more hand operated presses with hand 

feeding.   Other operations are mostly undertaken by hand. 



n 

2* ' Iran ftp I our < .hiss I ',••» t,,r •,    I < lut an 

1 his fai tory  w .TS pi-'Hl.M m»' !,!•>« ri   u  (....    ,   • ..i ^ 

IUI» (1967'8) pru.i.p n-„, •>   ,.   (, •.» • ..,.,. 

•ca-eups.   turni :<-t >.    ),'•'. ,i-.|:f i ; -, •   .• !•.., 

tank furnaces .n-'.dled w ;• ;    .;;1|,,r   ,,  i    ,, , r   ,, 

This farlorv  ¡K now closed „rid »h.   i.r-.pri. '-»i   i.- eons, 

production programme. 

2.3 

2.4 

"II 

• I   \< Inch  •» • 

I,-,   .,,;,    I       •: 

•'!l'1.r'L'ss J'-ii'0' '•   I • ht; .in 

The factory (ITS foin   ' ,|;r.   \,nk t-i- u.f • 

•>\" "'tion,   ¡ind one is lui) M, r. s< t   . 

••«iik furnace for ron! m.,,»118 ¡M-.-dec 'i-m   .  I,:, h -.VT.  -,-,-   .„ ,,   ...   ,.. 

I here are  14 hand  op.-rated presses <»f ,  t,ious !\p, ^    >.,,. ..... 

eight were in operation.    Semi - automa' ie „mrhui.- (,„• »!,  

duction of tumbler«,   installed two  ^.u  , .^o are otl i of ,„•...!..    - 

because they are unable to compete with <he a.it,»,.,.-,.„: m,„•(,.•..-v 

installed by Shishe Va Gas Co.    Annealinp IH curried „.,t „, -v ., 

continuous t,,nnel leers,  oil fired,   with  10 chamber fun, •,-. 

Dyes and tools are heated in 4 small m..v.«hie t.irn..ces.     ,      • 

-•»re ft fire fmishmt; machines ,-tn.l   I 1 ed«.- Kividii.« ma, h,.„ s      \ 

moRt ol'the product H are painted,   there,s an   Mprtnralh   l„      , 

continuous tunnel leer.    In  1346 (1067/8) prodi»'ion waR   «Km > ..... 

but it is now reduced to approximately 1500 tons/   ear.    It ¡s MM 

biggest factory of this type in Iran,  employing 380 .     -iters m 

1349(1970/1). 

Sarvary Glass Factory Teheran: 

The factory has one oil heated day-tank furnace, and is producir,« 

chemical glass by hand blowing. Production in 1346 ( 1 D67/8) was- 

400. 000 pieces,  and in 1348, 480, 000 pieces. 

Motahed Glass Factory Teheran: 

The factory has one oil heated day tank furnace.    It is producing 

blown and pressed glass ware by hand blowing and hand pressing. 

Production in 1348 (1967/8) was 2, 250, 000 pes.    The number of 
workers employed in 1349 (1970/1) was 94. 
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Other smaller firms, producing blown or pressed glass ware are 

Va'.ftii Glass Co.  Teheran.  Sedaghat tilas» Co.  Teheran,  Sholeh 

Glass Co.   Teh. ran.   ZoR.'igi (.lass Co.  Teheran,   Zavieh Glass Co. 

Teheran,   Dour Andish Glass Co.  Teheran,  etc. 

According 'o the Bureau of Statistics of the Ministry of Economy, 

production of tumblers in the year 1347 (1968/9) was 1 5, 938, 000 pes. 

Forecast of Production of Tumblers: 

Production of tumblers 
1000 pes. 

135 i 1356 1361 1366 
(1972/3)    (1977/8)    (1982/3)    (1967/8) 

21000 30000 42000 60000 

Forecast of production of tumblers has been made by the author of 

this study on the basis of the production in the year 1347 (1968/9). 

Projected growth rates were derived by correlation with expected 

levels of gross material product. 

Production of Lamp Chimneys: 

According to statistics from the- Ministry of Economy, the produc- 

tion of lamp chimneys in Iran was as follows: 

Year 

1342 (1963/4) 

1343(1964/5) 

1344 (1965/6) 

1345(1966/7) 

1346(1967/8) 

1347 (1968/9) 

Production pes/year 

40,960,000 

20,997,000 

23,413,000 

16,149,000 

9, 250, 000 

10,524,000 

Lamp chimneys have not been imported in recent years.   In the 

next few years production will decrease as the electrification of 

Iran continues and oil lamps are replaced by electric lampa or 

by propane-butane lamps. 



1 <   - 

3. < 

3.4 

J!""!" ,"7'""'" ' •"">•'•••""••'»«' • v. ,„,„,„.„, 
J* ' tliiss« in  | .,r,-,,,,v (;|,)vs (.•      . ,. 

-      .     ..   . . 1   ! '.*  '''TV    1 (•'!(• v.l li 

'"1|,Fm" "»""»-IMI,,,,,,,,,,»,,«.,,,,,,,      (|(1,ll)in(1 .,,      ,,. 
(,!,G7/fl,

; -•—-,-,„, I^:II,I:PC:;I11 • 
•'"? »»••••'"•«-•••VIM.,..,. ,„..     Mu- f„,» *,.,,„,,,.„..,..,   ,,.,,. 

3,2 il''''M_in   (,^^s    KM-.U'V     I .-I,,.;•;,„. 

n..R fartorv pr,MhK...,i   I. «00. no» pi,.,,.H of |.,M„. rhin,,,. •    -, 

"!""/»!.    '-»»P«-».i.nm..vsHropr»,|„M-,n,v,1,„.11,|„,1I11   i(sil,.   „, 
d«v.,ank funiac, and :,« w„rkf,PfJ ,.„..,. „„p^ m   ( ^ ( ^       ^ 

''    , I,U're 1S °ne da>-tank f— ^ I-"»» ( »una,,,, „,,. 
produced »,y hnnd blowinfi ;uui  17 workt,rs empl<iviid m   ( <4!j ; i!)7(|   ( ) 

This foctorv pi,vluced ,  ;)()0i o((o i;im(i chi|mKivB n i <4()   t )(jiit 

lh.r, is on, dliy.t.nk ftlniace and ch. ;r<! •  ' • 

blow.n«.   The flrm wa8 employing M ^^ ^ ] .^ ( j ^   _ ' 

ker« (700. 000 pc./year). AlborzGla88Factorv   ^^ 

(7l 0008'  i7/
00,OO0PC'):   **«»»« Gi«« Factory.  T.her.'n. (36.000 pcs/year). 

Th. (or.c.., „, productl<m or lamp chmmey8      ||e 

th. Fifth Hv«. Year Plan,..   .351 (.972/3, . 2«. 788.000 pC. 

-„.., IS56" •"/«>- 29, 721. 000 pc«. Th!. for«..« ,. hllh, „Inc, oil , in lhe nc J 
P-rtly r^.c.„ „ „eerie Iu„p. or proiJane.butane ,.„7" 
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Forecast of Production of Lamp Chimneys 

Production       1000 pes. 

1351 1358 1361 1366 
(1972/3)   (1977/8)   (1982/3)   (1987/8) 

2000 10000 9000 8000 

The reduced requirements are in proportion to the planned instal- 

lation of electric supply in domestic dwellings (see Electric Power 

Industry). 

4. Production of Glass Bulbs and Tubes: 

Production of glass bulbs for incandescent lamps and tubes for 

fluerescent lamps, has not started in Iran but a factory, Pars 

Toshiba Co., Rasht is under construction in collaboration with 

Toshiba, J-apan.   Production will start in 1350.    There will be 

one tank furnace, capacity 8 tons/day, for continuous production 

which for 172 days a year will produce bulbs for incadescent lamps, 

for 1 34 days a year tubes for fluorescent lamps,  and for 30 days a 

year stem, exhaus tubes and cane glass.   The production in the 

first stage will be 11,000,000 bulbs,  2,200,000 tubes and 110 ton» 

of stem, exhaust tubes and cane glass. 

In the next stage, a second new tank furnace will be installed and 

production will then be 16, 500, 000 bulbs for incandescent lampa, 

3, 300, 000 tubes for fluorescent lampe and 165 ton» of »tern, 

exhaust tubes and cane glass. 

Another plant for the production of glass bulbs and tubes will be 

set up after 1351 (1972) in collaboration with Philip» Co. and the 

GEC (England).   The capacity in the final state will be 16, 000, 000 

incandescent lamps and 1,600,000 fluorescent lamp». 

Import of incandescent lamps, fluorescent lamp» and neon tub«» was: 



Y i' ;i 

1*44 (1!)fir>/6) 

1345 (1966/7) 

1 "Í46 (1967/8) 

»347(1968/9) 

l_n_f;i|,r|».S(;<;nl   JjMnp 

<>' I.IH7   kiî 

<^\ M)!J i<t. 

1. 29:». 170 kir 

f'74, ?(,(, kti 

'''''"•rese..,,'   I,.,,n|,í 

',H. ''")i ku 

3<)fi, 7 -t« kç 

•<1H. J.-,", k< 

Forecast of |)etnand of- „„,.„,,„. 

Y t» u r 

13r>i (1972/3) 

1356(1977/8) 

1361 (1982/3) 

1366(1987/8) 

Inr andt-srini Lampt, 

2H.000, 000 

52.000,000 

80,000, 000 

120.000,000 

Fluoresced'   I, •'imps 

¿, 40(1, 000 

5. 000, 000 

8.000,000 

1 ', 000, 000 

There will be a need for a new plant in mr, <.976<7) „p ,. , 

ing plant, will need to be expanded. ^'^ 

5t Ampule«: 

»U..     Thl. f,• lmporWd 120 ,on8 of P      ^ 

r:r rr;: ::• "^r~ w,,h -•l: - 
70 non nnn consumption of glass ampules was 

Hn. for ,K, pr„,fc,c,lon „ .„,„„,„ from * » — 

h.vl„,. cv.clty of 40 000 000 am * bu,». 

.:r:r, :rrin mo ,i972' - » -»--ir 

.^~ ..•:2/3',rans -* — 



36 

5. Fibre 01m: 

There is one factory in Iran at present producing fibre flats. 

Iran Fibre GIBSB Co. T<-heratv_ 

This factory Is producing fibre glass for insulation purposes,  «nd 

production was 312 tons in 1346 (1967/8) and 720 toni in 1348 

(1969/70).    There were 90 workers employed in 1349 (1970/1). 

Machinery and Equipment consisted of one oil h€ated tank furnac. 

and one centrifugal machine for production of fibres. 

»» 
Code No. 3323 - Manufacture of Cut Articles, Mirrors, Cut Glass et*. 

it Production of Mirrors: 

There are many small shops producing mirrors from imported or 

from Iranian glass, but only one producer is producinf mirrors 

on a medium scale: 

Tavuknll va Amoghli. Teheran: 

This firm is producing mirrors from imported flat glass.   The 

production in 1346 (1967/8) was 1550 .q. m. of thickness 3mm. 

1869 sq.m. of thickness 4 mm. and 1650 sq.m. of thickness 6 mm; 

total 5060 sq.m. a year.   The number of workers employed in 

1349(1970/71) was 10. _ . ' 

Import of Mirrors according to the Foreign Trade Statistics of Iran 

Tariff 
No. 

1345 1346 1347 1348 1349 
(1966/7)    (1967/8) (1968/9)   ^1969/70)(1970/1) 

668A1- Mirror«, tin, silver, 
668B6  platinum coated   kg 

668B7   Mirror« for cars kg 

12059 

10332 

47376 

20323 

70027 

19751 

44411 

22457 

91258 

27888 

In future there will be a possibility of installing a n«w plant with 

modern machinery and equipment. 
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I. Cut C1M« 

There are a number of firmi In Iran engaged in the cuttinf glas«, 
producing mmlnly parts for chandelier«.   There are only two 
medium acal« firm«: 

2.1       Sholeh fila«« Co.  Teheran 

The firm i« cutting giant from imported and from Iranian glaaa. 
Production in 1346 (1M7) wu 200 tona. 

2«a       Rahm an i Olaaa Co. Tehran 

Thie firm ia cutting parta of chandelllera, and 
10 worker» in 1349(1970/1). 

waa employing 

>». 
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I ode   No.   33 3 Manufacture  of Pottery,   China and   Earthenware 

odi-   No.    33 31   Manufacture  of Pottery 

> ode  No.   3332   Manufacture of China and   Porcelain and  Earthenware 

< ode   No.   3 3JP   Miscellaneous  Manufacture of Pottery,   China and 

Earthenware 

Code   No,   3331   Manufacture  of  Pottery 

There   are  hundreda  of small  ahopa  producing  glased or   unglaaed 

pottery producta  such  at flower pota,   platea,   disnea,   bowls,   juge,   vasca 

etc. ,  and eome  are  well decorated  in the  Persian  atyle.     According to 

the Statistical  Department of the  Ministry  of Economy the production of 

pottery  in Iranian citiea in  recent year a  has been  as follows: 

Year 1344 
(1965/6) 

1345 
(1966/7) 

1346 
(1967/8) 

Production of pottery 
in   1000/pcs. 

12,721 13,863 15,510 

1347 
(196S/9) 

20,636 

Pottery shops are often located in rural areas, and since there 

are no statistics giving the number of rural shops and their total pro- 

duction,   the figures  quoted represent only a part of total production. 

Description of Existin£ Machinery,   Equipment and  Processes 

Most pottery production shops in Iran do not have any mechanically 

driven machines.     The clay is dug by hand,   watered and trodden by feet 

and the  soft plastic  clay is  then thrown into a mould on a foot driven 

potter's wheel  and  shaped by hand or by template.     After shaping,   the 
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formed   clay it  dried  in   the open  air   and fired   in a primitive   kiln 

made of fireclay.     Only   few factories   have  some mechanically driven 
machinery. 

It   il Illumed that  in etch of  the   five   year planning periods, 

that ii,   during the  fifth,    sixth  and seventh five-year  plani,   three or 

four modern planta  each   having   a capacity of approximately 4. 000,000 
piecei  a  year,   will be  built. 

Forecast  of Total  Demand.   Capacity and Production in Modern   Planta 

Total demand 1000 pei. 

Capacity  of modern plants      1000 pes. 

Production in modern pianti  1000 pc». 

H51               ïlïo            TWi nïïo" ~ 
(1972/3)      (1977/8) (19B2/3) (1987/sj 

35,570        62,550 80,000 10, POO 

12,000 24,000 40,000 

10,000 22,000 36,000 

Using 1347 (1968/9) ai  the last  year and the historical   rate of in- 

creaie of production,  figurai for years   1351 (1972/3) and 1366  (1987/8) 
were extrapolated  by the   author  of this   study. 

Import of Stoneware,   Earthenware and  China into Iran 

Tariff 
Code No. /J?w  ,      ,34! 1348 1349 !350 

(1967/8)    1968/9)    (1969/70)   (1970/1) (1971/2) 

652 Stoneware  brick«,    kg.      105,064    250,373   107,305    6,008 
•labi,  paving ovar 

653 

654 

3  cat.  thick 

Stoneware pipes,   pipe 
joint! kg. 

Stoneware utensils 
for, chemicals or 
for use in farming  kg. 

655-1     Stoneware slabs, 
paving,   roofing 
not more than 3 cm. 
thick kg. 

17,702       27,987 7,694,330 

12,606 7,301        2,570    2,544    12,000 

48,951       78,504    160,646 249,282    59,989 
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,)r:l! 1*46 1347 134S 1349 1350 
(1967/8)        (1968/9)        (1969/70)     (1970/1)      (1971/2) 

Cr ramie  and  ear- 
th nware alaba, 
pa'ing,   facing not 
morf than  3  cm. 
•hick kg. 

' ' -«'    L« ramic  atove 
parti kg. 

>^" <~rramic  aanitary 
f.: tinge kg. 

''^        Ceramic etatuettee, 
ornamenta,   imo* 
kert  requiaitee 

*MA.     Houaehold,   toilet 
earthenware 

661 B     Other earthen- 
ware 

662A     Toilet,   houaehold 
chinaware 

66ZB     Other chinaware 

kg. 

kg. 

kf. 
R75A    Ceramic« or glaaa 

insulator« kg. 

113.22/ 137,617 137,995        2Î6,910 403,965 

750 - 337                     12 775 

2,734,8»» 3,049,700 2,776,039    1,444,663 2,087,6*8 

43,730 64,735 57,783             2,509 30,725 

666.459 483,838 568.672        967,286 1,167,723 

26,529 41,169 45,809         100,376 520,423 

7,285,243 5,051,28, 4.767,996    4,720,289 4.805,069 

46,593 52,323 57,641           43,156 34,645 

1,739,202 258,648 1,537,402    2,316,587 2,393,532 

•rr- :  Foreign Trad« Stati a tic a oí I ran 

íj'oriíware 

Thar« ia no factory producing atonewarc producta auch aa pape a,   pipa 

jointa, alaba ate.     Raw material, for this induatry are ay.«««« in lr.B out 

:   uaumption ia not growing aa  atoneware ia being replaced by other mater- 

ala,  for example,  aabeetoe-cement pipe, and jointe etc.     Iti« therefore 

aaaumad that no factory will be build in the near future. 
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Ü2ü2Tlí2j i!_£iîi?iiî:.M w - • .r.j.... iM«l_JJ.h i na war e_ 

A«   Ih,   pr..    tunc,   th.-r,   ..   no   factory   produri.-.g  hou.ehold   Mrlh,.„. 

ware   and  chmawarc     but   ISS   Indu.,ri.|   Company   ,n   Tehran   ,.   d„orat,n, 
imported   household   ihinawarc. 

There   are   two   f.«. tor» «*H   uruh-r   construction: 

(I)    Sherkate  Sah.m.  Ork.d   ¡r,,.   in c,izvin  to  whlch  curT1[iany   „   ,, ^ 

ha.   been  ,..ued   for   the  production  of  3000   ton./year   hut   ,r   ,he 

f.rr:   „aKe  of   ..n.truchon   the   plant   w.ll   hav,   a   .ap.u.ty   of   I Son 

ton./year.      The plant commence  operations   in   mi   (1972). 

U)    Sherkate Sahami  Chiny Sa.i   Par.  in  Rasht  ha.  a   l.enn- for  »he 

production oí   1100   ton./year   and will  be  i„  operation  i„   n5l 
(1972/3). 

Description of  Machinery.   Equipment  »nrf P roce.se. 

Hou.ehoid  chinawar«  i.  made of approximately  40-50% of Kaolin     2S-W 

of quart«,   and  25.30%   of feld.par.      The  quart,  and feld.par  are   cruaheH  in 

a jaw cru.her  and an edge  runner mill  and then all three material,  are 

wetghed  to provide the  correct mix,   and milled with water in drum  mills 

The .lurry i.  «ieved,   demagnetized,   and poured into  a blu.ger from  which 

«ti. e.ther pumped by  a diaphragm pump to  ,  filter pre„ which  tak„ ou, 

the free  water,   or it i.  pumped to the  ca.ting .hop to  be ca.t  u.ing  moulds 
made of plaater of Pari«. 

After de-watering in the filter pre.« the ma., i. muted in a de-airing 

pug-mill, „truded throu,h a «haped die and automatically cut-off by a wir, 

cutter.     Preset, .uch a. pl.f«,   Cup«,   etc. .   are then .haped by turning 



42    - 

The    «haped product«  irr  dried in  ?  contlnuoui drier,   then loaded on 

•.,   kiln car«  passing  to the   hi.mit "firing  tunnel  kiln whirh t« fired by   crude 

1    ,r  pa».      AJter'firing  the  baked  produce  are   glased and fired  again 

n   /•„•.cond  tunnel  kiln  diso  fired  by  crude oil  or   gas.      Following inspection, 

the   glazed  product«  are decorated   and fired for  the  third  time  in an electric 

.wnnel  kiln.      The  decorated  product«  are  finally   inspected,   if nece««ary  ground, 

packed  and   di «patched. 

K-> recast of  Demand.   Capacity, and Production of Household Chinaware 

-n*r TïoT 

Demand 

Capacity 

Production 

Shortage 

-TÏÏI rm 
MQ72/3) (1977/8) q¿82/3j (1987/8) 
2,8004,700 7,500 11,200 

2,600 5,600 7,500 12,000 

1,500 4,500 7,200 11,200 

1,300 200 300 

Forecast oí demand for houaehold  chinaware ha«  been mad« by th« author 

of   thi« »tudy on the ba«i«  of  growth rate« applied to import«  and production 

n  the year« 1346 (1967/8)  until   1350 (1971/2).     Projected growth  rate« were 

.:.--:ved by  correlation with  expected level« of gro«« national product and 

bv   reference to per  capita  consumption of household chinawar«  in other 

>umries. 

The production forecaet for houaehold chinaware  by the  Research 

Crntre for Industrial and Trade  Development of the Ministry oí Economy for 

13:1  (1972/3) is 2000 tons   and for  1356 (1977/8)  • 5700 tons and this  is 

thcught to be too high.     Market demand is likely to be less than the forecast 

production and new plants  will not reach their full capacity.     An Important 

fut i«  that household chinaware  is  now often replaced by plastics. 
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Ceramic  (Porcelain)   Insulators 

Ceramic   (porcelain)   insulators   arc   not   produced   in   [tan   at   tho   pt-i    . 

Urne,    il though   most   insulators  uurú  ¡ire  either   portolani  or   kjiass.      Pi   *t 

insulators are mostly  used for  ìnitoor equipment,   for   example* for suüri.   !   >n-H> 

etc.      Tariff code   no.   R75A   gives   the   imported  quantity   of   i.er.imic   an! 

glass   insulators   together.      !» is   citimated,   th;it   tl.<     ratio  oí   ixrO'!'''    I 

glass   insulators  med   is   about  2 to   1,   but this   preference   may   rhnru-p,    .!..!• 

it   difficult to estimate   future   demand.      Forecast  of   demand   of   ;ll typfs *>; 

insulators  see   electromec hanical   industry,    insulator n. 

It is  advisable  to build one  plant in  the  Fifth   Five Year  Flan   •!•' 

capacity  of  2500 tons/year   and  to extend this   capacity   in   the  Sixi.h   F>v*> 

Year   Plan or  alternatively  to build a  new plant.     On  those   ausi,\¡;• r.-»tii-, 

the   capacity and production of  ceramic insulator*  will   he  as folliv.s: 

Forecast of Capacity  and Production of Ceramic  Insulators       

1351 H56 15f>! 
(1972/i)      (1977/8) (198¿/i) 

Capacity 

Production 

tons 

tons 

2, '-OO 

1,800 

5,000 

3,800 

I 'a 
( 1 ''fJ 

( I I : ' • 

i'M'l. 

SANITARY CERAMIC« 

There are  two factories in Iran producing       sanitary ceramirs: 

(1) Mfm MITI"*»«-*"*---"« Co«   Ghaivin 

Production in this plant started in 1350 (1972),   with a capacity of 

3200 tons per year,   or approximately 900 pieces a day of sanitary 

ceramics.     Full capacity is expected to be  reached in 1352 (1973/4). 

The formed clay is fired in a tunnel kiln at a temperature of 1230°C 

The factory Is collaborating with Possi Co.   (Italy). 



44   - 

í¿) 

The  production programme  includes  waih  basins,   toilet bowls,   shower 

baaina,   and  accrMorirt. 

Paraceram   Vitrcoua  China Sarutarv   Ware   Manufacturing Co.   in V>r^in 

Production  started  in   1348 ( l*»70)#   and  in   1349 (1970/1)  production  wtl 

approximately  1000 ton«/year and in   1350 (1971/2) the plant reached 

full  capacity  oí 2000 tona/year.     The formed clay ia fired in a tunnel 
kiln. 

The  production programme includea  wash  baaina,   toilet bowls,   pi s soir 
bowls,   bidets  and accessories. 

The existing factoriea are equipped with modern machinery and 
equipment including tunnel kilna. 

Forecast of Demand,   Capacity^ and Production ofjy tarv^am^a 

  (1972/3)  (1977/8)   (19S2/3)   (lMT/l) 

Demand                     tons/year 8,000 

Existing Capacity   tons/year 5,200 

New  Capacity          tona/year 

Production     ,          tone/year 4,000 

Shortage                    tons/year 4,000 

12, 600 

5,200 

4,500 

7,400 

5,200 

24,300 

5,200 

15,000 

17,000 

7,300 

40, 000 

5,200 

33,00« 

33,000 

7,000 

The forecast of consumption of sanitary ceramics ia based on the fol- 
lowing    as sumptions:- 

(a)     In the future,  houses built of kiln bricks and stool,   kiln brick« 

and wood,   reinforced concrete,   stone and steel will bo oquippod 

with one  toilet bowl, and one waah basin,   having a total weight 
of approximately 30 kg. 



-"*   "   -».«I   wciKhl   of  appr.u.n.atrlv   .» S   ,,,. 

With     oil«'      ,'!,'.Il 

imi'   hfivi. 

""   •••"•""V    i»«   .o„.„„„c   „,  „„,   „„,,„   ,mv| 
s<- 

"""•'"•=••»-••••»-•".-..-... h,^,, ,.„ „.,,;.'„." 
^..-n,,,, ,„„., m , „wiIlh ..;•;;- 

; : "••""— -«.,. .,,,  

(d)     8%   to   10%   of  ali   «ani», 
all   sanitary  equipment  will   bo   .„ado  „    ,.a.v   „   „„ 

other  than  glared   rhinaware. ".-"er-.u 

Based on the   stated  assumDtion.    •»,.  / <• «umpöons,   the  follow. nK  table   Rivrs 
esumate of the forecast demand. 

gives   a   -lehulerl 

Housing - new houses 

Replacement 

Housing and city buil- 
ding«  - new 

Replacement 

Industry and trade  - 

Replacement 

lisi        n56 
(1972/3)   (1977/8) 

tons 

tons 
4, 780 

1,610 

7,350 

2, 350 

(1982/3)     (198/. i ) 

13,900 2t,',00 

5,250 7, 7 50 

Industry - new 
RsplacaT«n> 

Total 

Deduction «.|0% 

Total demand of sanitary 
ceramic ton§ 8'000       12.600        24,300 40, 000 
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DeicriPtion of Machinery.   Equipment and Process«» 

Sanitary ceramic, are made oí kaolinite mixed with other clays 

comprising approximately 45-50% of the mi«,   approximately 4»-50% of 

quarta and 3 to  10% of feldspar.     The quarts and feldspar are first 

crushed in a jaw crusher and then aU material, ara  ground with «»ter 

in drum mills.     The slurry is  stored in tanks equipped with agitatori, 

after passing over a magnetic  separator and through vibratory sieves, 

it is pumped by a diaphragm pump to the casting shop to be cast using mould. 

made of plaster of Pari«. 

After de-watering,   the pla.ter mould, are opened and the formed 

products PMS to a tunnel drier,   manu »Uy glased,   and fired in a gas 

or oil fired runnel kiln to a temperature of approximately 12I0-1300»C. 

Finished products «re then ground,   sorted,   controlled and packed. 

A plaster mould shop for the production of plaster moulds and a 

saggar shop for the production of saggars and supports mads of firs 

clay rafractory materials or silicon carbide,   are rwcassary auxiliary 

departments. 
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CywrfU Ktrtt 

».   SMI Mowofactoro of natural comont 

».   1341 MMofactoro of portimi como«! Mí otter »ImiUr 

comoMta« 

OM MM« »Urto ta Ira« M litio« boto» oro oroovciAf portion«! 

moa*» I« Ira« (capacity lo tono/doy) 

 nw 
<im/j) 

im 
(1HT/I) (»w/D 

**9 »OO too MO 

Totora» l.TtO 3,700 3,700 

Hoojnl Totora» 400 400 3,400 

Marfil jT IOt »00 1,300 

lOfOOMI 1,000 1,000 1,400 

Dorooé 1,000 1,000 3, SM 

Loofcoa 4*» 400 4M 

Foro • MrM 1,000 1,000 3, MO 

Jajrooo too 3M 

KontMM too t,3M 

Ato*Tok h*— 7, MO 

•aoéta» eoo l.MO 

Wlk-iHC^ 
• 7, MO 

TOTAL   , o.tOt .      14,100 31, MO 
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ErrtMy»»i Jumih   Exuort and Consumption of Camaitt In Iran in tona/y.ar 

According   ty   ll.r loplgn   Trad,a  ff^m^f   of  liM  jflj  Mitt»))  filiti I (if 
Induatnal and   l rad» Development of the  Miniatrv of Economy 

Y«r Production 

Import             Export             Con- 
Tariff               Tariff               aumptfon 
N°. IttA.»  Nil IMA.» 

ÌÌÌ* (1959/60) 67G400 43200 . 722000 

1339 (1960/61) 797400 39900 200 •37100 

1340 (1961/62) 675300 45500 500 720300 

1341  (1962/63) 667600 26400 •00 643200 

1342 (196Î/64) 761600 12100 61000 712700 

1343 (1964/65) 1074700 24300 99000 1000000 

1344 (1965/66) 1401100 19100 121000 1211000 

1345 (1966/67) 1404000 115500 92500 1427000 

1346 (1967/61) 15*6000 39100 55000 1570000 

1347 (1961/69) 1913100 63200 36000 19110O0 

1341 (1969/70) 2340000 96500 41100 2SM400 
1349 (1970/71) 2699000 54500 «7000 24S4IOO 

Foracaat of Demand.   Capacity. 

Irftn 

1351 
(I9TS/S) 

1354        1341        1344 
(1977/«) (14M/3) (1M7/I) 

Dom«• tic Consumption         1000 tons/year 3550 7100       13400       23400 
Ina tall ad Capacity tona/day 14200 31600        13000       13000 

• 1000 tone/year* 4400 11040       16410       21730 
Export 1000 tone/year 110 300           400         1000 
Import 1000 tona/yoar 100 •                      •                      m 

Production 1000 tons/yoar 3400 •100       14100       24400 

«Baaed on 310 working daya par y aar. 
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The above given forecast of demand of cement hat been made by the 

author of thie study on the basis of the following aasumptions: 

(1) Covered area of buildings in aq.m.   given in Code No. 400 - Construe- 
tion of Building. 

(2) Consumption of cement for sq.  m.   of covered area as follows: 

of Houslna and City Buildinas 

Kiln Bricks and Steel 

Reinforced Concrete 

Kiln Bricks and Wood 

Prefabricated Elements 

The Others 

New Priv*te Construction-Industry 
and Trade 

Kiln Bricks and Stool 

Reinforced Concret« 

Kiln Bricks and Wood 

Prefabricated Element« 
The Others 

New pubUc ConstructJon-Indu.^y 

Kiln Bricks and 8t««l 

Reinforced Concret« 

Kiln Brick« and Wood 

Prefabricated Element« 

The Other« 

1351 1356        1361 
(1972/3)     (1977/8) (1982/3) 

60 66 77 
122 130 140 
24 26 30 
154 160 165 
100 110 122 

70 77 •S 
160 165 170 
32 - • 

192 200 204 
150 155 160 

160 166 170 
210 220 225 
55 - - 

230 240 244 
170 175 180 
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Dumo st ir Consumption of Ornent  in ton«: 

1351 
(1972/3) 

New Privn'r ,uv| Public Construe tjon 
(2£^tjr^"sTñ^jTi<T<"'Íty Buildings: 

Kiln bricks and steel 

Re ;iif--)f ! t'il i "in re'e 

Kiln bricks antl wood 

I 'rcl.iline .it«ni e It?ruent H 

The other 

1356 
<1977/«) 

1361 
(1982/3) 

989,460 1. 766,620 2 144,879 

175. 920 502.190 1 245.860 

54. 290 53,330 92,580 

94,090 257.440 664, 950 

213.700 290.060 398.820 

New Private Construction » 
Industry and Trade 

Kiln bricks and steel 131,880 

Reinforced concrete 21,080 

Kiln bricks and wood 3,010 

Prefabricated elements 5,950 

Others H.tOO 

New Public < ongt ruction - Indu »try 

Kiln bricks and steel 

Reinforced concrete 

Kiln bricks and wood 

Prefabricated elements 

Others 

Subtotal 

Maintenance and repairs of build- 
ings,  fencing, pavement ttc. , 
approximately 5% of subtotal 

Ap'''cultural activities 
(without irrigation) 

Dams and irrigation 

Cement consuming industry (con- 
crete poles,  sleepers, pipes, 
mosaik tiles etc. ) 

Increase in stocks 

Communication«, transport (roads, 
bridges, harbours, airfields, tele- 
communications), power, water, 
gas and oil distribution, defence etc 750,000 

261,730 

61,050 

32,000 

18,140 

112.660 223,230 

490.870 

173,080 

87,520 

33.440 

463.200 891,590 1 639,310 

4i.370 172,920 423,680 

8,030 - - 

14,72« 76,800 209, 600 

10, 540 42,900 64,100 

2,241,340 4,416,770 8 ,469, 430 

420,590 

100,000 280,000 480,000 

270.000 370,000 460,000 

46,000 130,000 240,000 

30,000 80,000 100,000 

2,300,000 . 3,430. 000 

3, 550, 000  7, 800,000   13, Ö00. 000 
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Kur comparison is given consumption of cement - kg per capita in dis- 
fercrit countries and in Iran (»«..• below) 

< onK-imptlon of Oment - kg. prr Capita in Different Countries 

  
1960 1965 1170 

l.'.S.A. 310 3.14 112 
Japan 242 332 552 
West Germany 468 601 640 
France 314 460 571 
Italy 323 401 H! 7 
Great Britain 258 316 10 b 
Czechoslovakia 370 404 516 
Soviet Union 212 314 302 

Consumption of Cement in I ran - kg per Capita 

1351 
(1972/3) 

1356 
(1977/8) 

216 

1361 
(1982/3) 

326 

1366 
(1987/8) 

485 Consumption   kg per capita 111 

It is assumed that the growth rate of consumption of cement A ,11 

be abnormally high in the construction of building«, roads, harbcur.s c-t- . 

out low (or negative) in the construction of dams and irrigation,  as new 
dams will be mostly earthen ones. 

An excess number of licences were issued during the Fifth Five- 

Year Plan and if all are implemented, overall plant utilization in 1350 

(1977/8) will fall to 228 days per year.   It is probable, however, that 

there will be delay in the construction of some plants during both the 

Fifth and Sixth Plans which could offset over-capacity. 

The forecast of csmsnt production for 1356 (1977/8) prepared by 

the Research Centre for Industrial and Trade Development of the Minitry 

of Economy, at 10, ISO, 000 tons/year, is high, since most of the plants 

constructed during the Fifth Five-Year Plan will not reach full capacity, 

nor ia the market demand expected to rtach this figure. 
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rhill.,l,„,,,, , , „t  i womf Machinery. Equipment und Processes 

,.,.,..   . , ,.,... v. .,.-.• produrrci by burning a mixture ofoalcar- 

,atcn.ils to a t linker and then grinding it to a 
us ,<•;'i .<!'•:-' •• '   ':iS ' 

fin, p,,,,l, ,.    < .»',,  „.„us raw materials are lim-ntone. cement rock, 

(halk.   fn,„.|.,,..    ,V.-,M  sh.lUrt,.    Argillaceous raw materials are clay, 

n,„ ,,)V,   rM,,.,r...ls are proceed into finiahed product m four 

1. Craning   -   Different kinds of crushers are used - oratory 

coshers,   law crushers.   roU crusher«,   hammer milla,  im- 

pact mill s v'c, 

2. Grinding -   Two process are uaed: 

2. 1 The we» process -   Raw material« are blended, mixed with water 

and ground in tube and compartment mill«. 

2. 2 The dry process - Raw material, are dryed in cylindrical dryers 

and then ground to a fine powder in a compartment mill.   The 

ground raw material is conveyed by pneumatic pumps and screw 

conveyors to concrete silos; raw material« are proportionally 

blended and homogenized. 

The dry process is cheaper than^he wet proce«« having a lower 

unit fuel consumption and. more important in Iran, it require« 

less water.   On the other hand it need« raw material« Of uniform 

quality.    It is expected that the dry proce«« will be used more 

than wet process in the future. 

3. Burning - The ground raw material« are transported to horUon- 

tal rotary kilns, vertical or «haft kiln« are not u.ed in Iran at 

pre«ent.and there changed by burning Into clinker.   Mo»t rotary 

kiln« are heated by fuel oil but In future natural ga* may be uaed. 

Hot clinker from the rotary kiln passes to a clinker cooler, which 

reduces the temperature. 
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FjnuihC.rinding -   The clinker is ground with 4 - 6% of gypsum  in 

»he nulls ri.t.U miiu, compartment mills and tube mill«), to pro- 

duce finfished cement which is transported pneumatically to silos. 

rt-nu.ni i« transported in paper hags or in bulk in specially designed 
trucks and railroad boxcars. 

jj^lgjj".;  •>   Manufacture of Non-Metallic Mineral Products 

Code No, 

Code No. 

Code No, 

Code No. 

Code No. 

Code No. 

Code No. 

Code No. 

Code No. 

1191 

3392 

3394 

3395 

3396 

3397 

3398 

3399 

Manufacture of Lime Including Mining When Combined 

Manufacture of Plaster including Mining When Combined 

Manufacture of Reinforced Concrete Products 

Manufacture of Concrete Product« Without Metal Reincorce- 

ment Concrete Brick»,  Block«, Tiles.   Mosaics etc. 

Manufacture of Pipe and Sanitary Article« 

Miscellaneous Manufacture of Plaster and Gypsum Products 
as Statues 

Manufacture of Abrasives and Asbestos Product« 

Manufacture of Products from Graphite 

Miscellaneous Non-metallic Mineral Product« Manufacture 

Code No. 3391   Lime Plants: 

Lime (quick lime, calcium oxide) is produced from calcareous 

materials, generally limestone, chalk or dolomite, containing more than 

94% of calcium carbonate.   The main users of Urne in Iran at preeent are 

the building and food industrie«, and small quantities are used in other 
industries and in agriculture. 

Lime plants in Iran are mostly small units, located in rural areas, 

generally close to the mine in the vicinity of big towns,  and there are no 

figures giving the number of these units and their total production.   Only 

31 lime and chalk unite employ more then 10 workers, and all use old type 

chamber kilns.   None are equipped with modern machinery and equipment 

•uch as vertical shaft kilns or horizontal rotary kilns. The biggeat of these 

unite is Zomordian Co. Teheran, with a production of 24OO0 ton« in 1346 
(19«7). 
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WhiTf ••'')'.'fn limo plants with vertical shaft kilns exiat thrv are 

••< A v. '•': s-ijjar plants fi-r the production of calcium oxide and iar- 

li.ni ,1'MIXJ.'.    on!-- "no l:;m> pi.«tit associated with H aunar plant IH equipped 

uiMi ii h'^r i .-nii'il i'otiit'v kiln. 

1 1Tne i..-vk.r.MI in chnii IHM- kilns is of low quality,  often not fully 

burned rrsiiltif.i: in bloom m»: or, thi< walls of houses,    Chamber kilns with- 

out anv m,.ih¡im/.iti.in have a low  investment,   but the fuel and labour cost 

iB high.and therefore it is probable that they will he gradually replaced by 

vertical shaft kilns or horizontal rotary kilns.    From the figure» for the 

• otal extraction of limestone in "organized" quarries ( Bee Code No.   1990) 

it \6 possible to estimate the production of lime.   Assuming that 95% of 

extracted limestone was converted to lime,  the production of lime in 1 :<47 

(1968/9) was approximately  1, 600,000 tons.    Of this quantity,   approximately 

.170,000 tons were produced and consumed in sugar factories,   approximately 

900,000 tons were used for building purposes and the remnining 370,000 

tons were used for other purposes including agriculture,  and the chemical 

industry etc. 

There will be an increase in the consumption of lime for chemical 

and metallurgical purpose».    Lime is used in the production of refractory 

materials,   in the manufacture of open-hearth and electric-furnace steel, 

in the treatment of aluminium,  in the manufacture of paper,  and in calcium 

carbide etc.    Lime will also be used as a soil-stabilizing agent in the con- 

struction of base courses for highways and airport runways.    In the building 

industry,  lime will lose its importance, being replaced by cement etc.   In 

the USA,  lime for masonry and finishing represents only 7% of the total 

consumption. 

Forecast ôf Demand for Lime   (in 1000 tons) 

1351 1356 1381 1366 
 (1972/3)     (1977/8)    (1982/3)    (1987/8) 

Demand of Lime 2,600 5,250        7,600 9,800 

Using 1347 (1968/9) as the baae year and the hietortcal annual rate of in- 

crease of production, figure« for the year« 1351 (1972/3) until 1366 (1987/8) 

were exterpolated, by the author of thia study. 



55 

Per Capita Consumption of Lin.e in Different Countries in kg. 

IMO 1965 i960 

U,S,A' 41,5 58,0 
We«t Germany li2#4 18? Q {gg ;} 

Fr'nce 21, • 23,9 
3mpUi »2.2 17,3 41   fi 
Soviet Union 75< 3 76 7 g8 ? 

Ciechoelovakia ,69(0 169 9 ]gl 4 

Forecast of Per Capita Consumption of Urne in Iren - in kg. 

Por Capita consumption in kg 97 

l"> 1356 1361 1366 
(1972/3)    (1977/8)   (1982/3)    (1987/fU 

181 202 

Characteristics of E«i*ln« Machinery. Equipment and Prore«,«,., 

Aa already mentioned, only lime planta integral with sugar plant« 
•re equipped with vertical .haft kiln, and other modern machinery and 

equipm.nt.   All other plants have old chamber kilns without any other 
machinery and equipment.   In future, these plant, will be gradually re- 

placed by new plant« equipped with vertical .haft kilns or horizontal ro- 
tary kilns, fired by natural gaa or crude oil.   The first lime plant to be 

modernised i. that of Ab Yek (Cache Teheran), which will commence 
operations in 1351 (1972) with a capacity of 1000 tons/day of lime. 

Code No. 3392 - Plater of Parle Plant«- 

Plaster of Pari«, the hemihydrate of calcium sulphate CaS04. *H O 
i« made by calcining the mineral, gypsum CaS04. 2H20. (rock gypsum, 

typ«««, alabaster, ««tin spar, selemlte) at a temperature 150-250°C. 
Gypeum is calcined in kettle, or Ulne to remove part of the water of 
crystallisation, to produce plaster of Paris. 

The main user of plaster of Pari« in Iran is the building industry 
but a «mall quantity ie ueed in pottery, porcelain factories, and a. a filler 
in paint« and In paper. 
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.,,,.,.   n 'i  ,r   ire ni.vstlv «mail unit*,   located in 

,  .„,. ,.,„.,..   „t.! <h<-i- are no 'itfuren civ m»? the numl-rr 

,   ,,,,.(„.„„,,     H.isi-.l .m ihr t,j«;il extraction of gvp- 

,,v;v,.,, (    ..(e  Nu.    \ 't'I.'Ut  i« pi'sHlMf *" frimai'' 

......    ,. p;,,is.     \^ m.itu: 'I"' *lu)l«- .|ii;*nti»v ->f extra. - 

, , .,   . .,, pL.si.M- .»i   IV-.ris.   th.' p» «•!-..'Mon of plaster <>t 

,,   A  ,,  .,,,,„ „xi-nate'A    !. IVO.O»" '""s. 

,,:.,„•-.  ,"  planned "> produce pi.«SUT of Pan« in asso- 

,,1 „„s.   <Hir «H! be in   l'ehcran.   and -he other in Shiraz. 

. .  ...   Minn <>ns of pla.sM-r o! Pans'.lav each. 

i Jhar^tensMe . orj^tj^J^chiner^^ 

Kxisiiii« MHHII fattorie« are u*inK primitive ki-tHe« and kiln« for 

the production of plaster of Pari».    Modern unit« will be equipped with 

horizontal rotarv kilns ,n<l mechanical handling equipment for handling, 

grinding »«;     H,.   first modern plan,  to he constructed ,. »hat of Teheran 

r.vps.nn fompanv .   Teheran,  hav.n« a daily capacitv ui  1200 ton« of plas- 

ter of Paris,  a- «Tur-h production .started in Novemher 1970. 

In Iran,   -here are numerous depoHits of high quality gypsum and 

therefore,  in future,   plaster of Paris could be used for the production of 

prefabricated element« for the building of houses such a» plaster planks 

(precast roof det-k unit« with steel frame work), plaster .tone, and par- 

tition walls (plaster mixed with different kind, of fibre. - coir fibre, etc. 

or mixed with sia«).    Attention should be Riven to this po.Hibility of tialng 

new materials in the construction of houses. 

Forecast of Production of Plaster of Pari.   

1351 1356 1361 1366 
11972/3)    (1977/B>    {112/31    (1M7/1) 

Production of planter of -  l0Q 
Paris     1000 tons 1.750        2,850       4, 3»u a. *w 

Per capita consumption - kg. 56 78 104 105 

The above given figure, »re baaed on p«.t statistica projected forward 

on a time basi.. 



Code Sn.   n«»<   Manufacture of Reinforced Concrete Products including 
~p-j(-,-^; ~f7fi<1>;rsr Railroad Slcepirrs etc. 

Cod* No.   U94   Manufacture of Omcnt Hrlcks,   Concrete Mocks,   ['île.s 
       TïïTTvi ithout reinforcemenTl 

The Iranian building industry ha» developed rapidly during this la*t 

decadi-,  and wn^cs paid In the building trade« have substantially increased. 

This ha« given rise to a search for new and unconventional materials and 

method«, and pre-fabricated element« made of plain concrete,   reinforced 

concrete, pre-stressed concrete and light weight concrete are now used 

extensively.    The introduction of factory production methods into building 

con»truction has raised the efficiency of the industry in industrial, trade 

and dwelling construction. 

PIjin concrete   is a mixture of cement with water, «and, and gravel, or 

slag,  clinker, pumice, crushed brick« etc. in different proportions accord 

ing to the use of j.oduct.   Since plain concrete has little tensile strength 

it la u«ed It» concrete structure« and element« not «ubject to direct tension, 

bening, or impact «tresses,  including cement «tone«,  concrete curbs, 

guardatone«,  «labs,  roof tile», hollow «tone« etc. 

Reinforced concrete is used in structures and elemen • that are subject 

to forces producing tension. The reinforcing material used in concrete 

con«truction consists of hot rolled or cold drawn steel bars of round or 

special square cross section of smooth or profiled surface, wire mesh 

or expanded metal. 

Pre-«tressed Concrete - Pre-stressing of reinforced concrete is the 

application of external forcea to create internal «tre««es of opposite 

direction to the critical atresses arising in service.   A steel wire or rod 

is a tension carrying element.   There are two principal method« of pre- 

atre ••ing: 

1) Pre-tensionlng - the «teel i« pre-«tre««ed before the concrete 

i« cast. 

2) Post-tensioning - the steel is stressed after the concrete has 

hardened. 
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The pre-stressing material IH hard-drawn steel wire, of temile 

strength not less than 100 kg''sq. mm. sires« relieved wire (hard-drawn 

wire tempered to low temperature) and hot galvanized hard-drawn wire. 

I tic chief advantage ot pre-stressed concrete in a substantial 

reduction in the required quantities of concrete and steel.    For example, 

the use of high strength pre-streasing steel reduces the steel requirements 

to one-sixth of that required for reinforced-eoncrete designs,   and lighter 

concrete cross sections mav he used.   On the other hand,  the cost of ma- 

chinery and equipment and the cost of high strength pre-stressing steel I 

is higher than that required for normal reinforced concrete designs. |. 

1 
Light-weight concretes are concretes weighing from 600 to 1600 kg/cu.m. j 

To reduce the weight fillers are used including expanded clays, wood, cork, | 

wood saw dust etc.    These concretes have low compression strength but \ 

good thermal and sound insulation properties 

Pre-fabricated members made of plain or reinforced concrete are 

used for many products previously made of other raw materials, mainly 

wood.   There is a large variety of these pre-fabricated members, and 

only a few of the more notable ones are mentioned here. i 

Fences - Pre-fabricated posts of different shapes, made of reinforced 

concrete are made in many shops in Iran but plates made of reinforced 

concrete are not yet produced. ¿ 
f 

Concrete guardstones, boundry marks and mileposta are made of plain | 

concrete or low quality reinforced concrete.    These pre-fabricated | 

members are produced in Iran mostly in small shops along with pillars 

for fences. 

Concrete curbs for bordering sidewalks etc. are made of plain concrete. 

They are produced in small shops with other plain concrete products 

such as pillars, guardstones etc. 

Shaped concrete pieces for tunnels, drifts and shaft lining are made of 

plain concrete and are produced in small shops with other products. 
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Shaped concrete pieces for cable and wir« duett are made of plain concrete 
or of low quality reinforced com rete.   They are shaped in steel mould« 
using vibrating hammer«, or bv pressing with mechanical or hydraulic 
presse«. 

Well and shaft lining«   are made of plain or reinforced concrete, either as 
one cylindrical piece, or of several segments.   They are produced in small 
shop« with other product« such a« concrete pipe« etc. 

Concrete pipe«   for water and sewage are made either from plain concrete, 
reinforced concrete, or pre-stressed concrete although the latter kre not yet 
produced in Iran.   The main requirement for concrete pipes is that they 

should be impermeable.   Pipe« made of plain concrete are used for water 
or sewage flowing in the pipe without pressure.   They are made by hand, 

using pneumatic hammers to ram the concrete into steel mould«, or by 
vibrating and pressing on special presses. 

The use of centrifugal caatlng with mould« rotating in the vertical position 
or vibrovacuatlng in special moulds is not yet done in Iran.   Reinforced 
concrete pipes are made mostly by vibrating concrete into moulds or by 
centrifugal casting into vertical mould» although the method is not yet used 
in Iran.   Pre-stressed concrete pipes are produced by the Tehran Water 
Board, at a plant capable of producing 24" to 80" diameter of pipes in 5-6 
metres lengths, with a capacity of over 20 km per year of large diameter 
mains.   Other bfg plants producing plain concrete pipes up to 1000 mm 
diameter and reinforced concrete pipes up to diamantar 3000 mm are 
Betonmack Co. Ohacvln and Karaj. 

Prefabricated concrete pile« are made of reinforced precast or prestressed 
precast concrete.   They are used to carry bearing foundation pressure« in 
low bearing capacity soils In the building industry, for underwater supports 
for piara, wharfe and for bridges.   Pre-stressed, precast piles are either 
monolithic pllee, preatressed by pre-tensioning, or piles made of sections, 
pre-stresaed by poet-tmeloning.   Pre-fabricated concrete piles are mostly 

produced aad uaad «A taa ahora of the Caspian Saa and the Persian Gulf. 
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( t,.; iiL   ¡1>iit:,   ,,,   ,,!„,:,,,„„,•,..   ü.M.-.   I.»:!''-'"«"! '•>   round hollow*,   made 

I he p.»»« 1- ;•"• made in widths lr.nn 40 cm to 
* í 

,, -,,„ ,1 ,   un nu .     i tu- p 

,., §>    lu , ,„ .,„., „, i«.n:U..s  >p to *<>" '•'»>•  •""' •"••• ,u s]*"Vii for 

ri. .„•„•(..>. Mon .»t . nini« Panels s...rt, .1 in Ir..n a^roxi- 

i,„- o!  ¡li.- 'inns pr.hlMniii! i .-limi panels ih Prebe'on 

i 

.r,   ,,,.,„. („ns«nu -lions made mostly of reinforced concrete. 

,   .   , .„n.,*K.    The panels are made in widths W cm or more. 

(P( r.t, roof panels are made on vibration table«.    Roof panels 

made of pr^Tessed concrete are made in long «trip«., using mostly pre 

•msioned concrete. 

v.-.or JO1B.S  are made l-or  r-ahapt beam«,  made of reinforced concrete 

ofprestressed concrete designed for use with prefabricated ceiling blocks. 

,„ „an    shaped brick« connected by reinforced concrete and having a sup- 

port ins ar<  welded steel structure of high tensile steel bars is the most 

common design.    The producer of these joists including hollow ceiling blocks 

r  ule of fired clav is Italran Co.  Teheran. 

Kloor_bl£cks_ are hollow stones made of lightweight concrete such as slag 

concrete    ,uff concrete,  panure concrete etc.or fired clay,  hollow shaped 

bricks.    Hollow bricks,  produced in Iran by Italran Co.  Teheran are fre- 

quently used.    The thickness of blocks is 12 cm.   16 cm.  20 cm.  24 cm. 

30 cm and 40 cm., 

Prefabricated lintels - for example window, door, balcony and other lintels 

"are made of reinforced concrete.   They are hollow or solid, with or without 

a thermal insulation layer etc.    Prefabricated lintels are used in Iran only 

rarely. 

Prefabricated girders made of reinforced concrete or Pr«.tres.ed concrete 

are used as horizontal support, for ceiling and roofs.   Prefabricated girders 

are used in Iran only occasionally. 

Concrete floor and wall tiles are made of one or two layer« of plain concrete. 

Where the floor or wall tile is made of two layer«, the upper layer contain« 

admixtures of crushed material such as travertine, marble, dolomite etc. 
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(teratzo).    After the hardening the upper surface is ground. ' The 

dimension* of concrete floor and wall tiles are 20 x 20 crn up to 

«50 x 50 cm.  and »he thickness is 2, S up to 7 cm.    There are many 

producers in Iran,   since both floor and wall tiles are often used. 

Window frame posts, cross beams and parapets are made of concrete 

or reinforced concrete.   Window parapets are made of reinforced 

concrete w.th an upper layer of terazzu,  but they are little used in 

Iran. 

Prefabricated purlins   are made of reinforced or prestressed concrete. 

Purlins «re supporting elements for prefabricated roofs made of rein- 

forced concrete.    T-shape purlins similar to floor joists are produced 

by Italran Co. Teheran. 

Panel Assembly Construction 

The préfabrication of concrete members presents the following advan- 

tages a« compared to the classic methods of dwelling construction: 

1) Shortening of construction time - erection only is undertaken 

on site and therefore a quick commissioning of the investment 

is obtained. 

2) Saving of materials - timber usage on shuttering is radically 

reduced, the structure weight is decreased, losses due to 

handling and transport are reduced and accurate proportioning 

of the concrete mix effects savings. 

3) Saving of manual labour, especially on the construction aite. 

Labour productivity is increased as the factory manufacturing 

processes are mechanized and higher productivityresults from 

improved technology. 

4) Improved quality due to better control of production and the 

employment of more skilled staff. 

/ 
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M I imcriMi: •>' mt-rail building costs - the design cost is lower due 

to stanilat-.''>,ihon of structural members, the equipment is fully 

mili •i,<l.   .H   ! .sc hcduling of the work is easier. 

At present,   pr»    d-i-^.ition m;ikrs use of silicate based materials since 

the\ possess su.'.dile phvKical properties and are relatively cheap,    A 

comliin.ition of s I i me based materials with new chemical building ma- 

terials co-ild luive ,id\ antares. 

\'ertical «¡emeu's (panels) are classified into two groups 

a) Load-bearing walls which carry part of the weight of the building 

and provide acoustic divisions between apartments. 

b) Walls having no load-bearing function, which are manufactured 

from high quality thermal insulating materials of low density. 

In Czechoslovakia, experience indicates that every sq. m, of utility »rea 

requires 0, 4 eu. m. of prefabricated elements of all kinds.    The majority 

of wall panels are designed in plain concrete,  but an exception to this are 

panels with openings, with lintels and thin posts made of reinforced con- 

crete.   Outside cladding is formed by parapet panels of layer (sandwich) 

construction,  supported by steel brackets.    The construction of joints is 

simple, employing welding and pouring-in of concrete during the assembly 

operation.    The inserting of reinforcement for grooves is not normally, 

although it may be useful for transversal stiffening of some products. 

Another method of construction is the skeleton assembly system.   The 

principle of the system is a frame joint of prefabricated beams placed 

between the head and the foot o' the prefabricated columns with horizontal 

and vertical reinforcement.   There are two variations of this system: 

1. In the first method, members are so designed, to make it un- 

necessary to weld them together, but only to assemble them. 

For example, columns have a pin on one side and on the other 

a hole to mesh with the pin of the next column, and in this way 

site welding is completely avoided.   Disadvantages are difficult 



65 

2. 

transportation during which pins and holes must be carefully 

protected, and difficult precise erection.   The long-distance 
transport of pre-cast elements is possible only by means of 
special trailers.   This «yntem is used for example in France. 
Austria etc., where intensive erection is particularly advan- 
tageous. 

In the second method the members are very simply constructed. 
The assembly ie made monolithic by welding the joints and filling 
them with concrete.   The assembly of continuous girders is ef- 
fected in euch a way, that the reinforcement protruding from the 
column of the lower floor passes through vertical assembly holes 
of the bean or of the floor slab and is welded to the reinforcement 
of the column of the upper floor.   Similarly the assembly of the 

beams above the support is made by welding the exposed reinforce- 
ment.   The bed joints between the girders and the columns are 
filled with a mortar layer, and an epoxy resin filler etc. 

The horizontal floor structure is inserted between the columns. 

Thus the joining of the frame is arranged in the easier way, which 
results in maximum simplification of the shape of manufactured 
elementa.    The protruding reinforcement of the columns is, in a 
very simple way. threaded through the openings in the girder, which 
secures perfect assembly stability and security of the frame and 
enables an easy balance of the production and assembly tolerances 
without detriment to the Joint. 

The basic assembly elements of the system are the column and 
the girder, and the distance between the axes of the frames is 
from 3, 0 to 6,0 meters or more depending on the span of the 

floor panel.   The average weights of the elements differ according 
to the category of the floor structure, the elements of the residente! 
constructions being up to 1,5 tons, those for public buildings up to 
I, S tone and those for Industrial constructions up to 5,0 tons. The 
elementa oí structures with hidden girders weigh from 2. 5 to 3. 5 
tone and the alaba from 5 tona upwards. 
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Th, r,| ,• v. K  lo« u.-.íin oí «ho structure,  the lower we.ght« of individual 

elenirnl.    .,„',. ,-.,s. M.nsp,,,- arc advantageous and the long dWanct trana- 

p„r.,Mh,   1„,-r.1s-..l,mPnt!.preK....no   problem«.    The «keleton .true 

ture« an- ass,-nld,d by mean, of normal low-lift crane« from 4 to 8 ton« 

capacity ¡nut hoisiin^ radius of 20 - 25 m. 

Tluit, iB :1 ,;i,k of data abou, the prt-ent production of concrete component« 

but according to .h, Minify of Economy. Hureau of Statines, the produc- 

tion of components and parts made of concrete are a» follow« 

1346 
(1967/8) 

1347 
(1968/9) 

Cement pipes and blocks       1000 pes 
mil. Rials 

Mosaik steps 

Concrete poles 

Concrete pipes for construe 
tion and water 

1000 m 
mil.Ri-is 

pes. 
mil. Rials 

tons 
mil. Rials 

5.480 
170 

898 
71 

14.884 
108 

21.180 
311 

4.853 
148 

1.132 
86 

17.463 
120 

19.498 
287 

Forec ast of Production of Concrete Pipes 

1366 

Production       tons 

1351 1356 1361 
(1972/3)       (1977/8)      (1982/3)      (1987/8) 

180000 30600 61500 120000 

Using 1347 (1968/9) as the base year and the "^'* •* *«***" 
crease of production, figures for the year. 1351 (1972/3) and 1356 |im/l) 

were exterpolated. by the Research Centre for Industrial and Trad. I*v«- 

lopment of the Ministry of Economy, for the year. 1361 (1982/3) and 1366 

(1987/8) by the author of this study. 

The high growth rate Is due to the «pwctod con.truction of "w.raf .y.f mi 

in Teheran and other town, in the future. 



-    fi7   - 

The forec.H! »„ prt>parf>d ,)V fhp ~ 

°.25 -0.28 cu. m. perl 8q  m    ftf "tUdy and 18 ba^ on ratio 

^- —:. J-L: • r;f bus,ds- •* •< - 
•°- <"0 . c on.truction of Buildings. 

**f -U.U.. .tc. |n ,ran „ pr;,en|"
h7   mMh'""3' — -".«*">.*. pr„. 

•»« OP«m .ill b. u,ed tor ,£   *"'• ," " """""" "»' 1» futur. pla«.r 

e* NO. M93. ,,M». P      c,">" " '«'-"«•««• «m«.,... 

1. Abr»«iveg 

corundun, ,«,,, aIumlllium „Je ^W        < 

Soin, „.h,,.., .br„lvM are 

b) 
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Synthetic abrasive from imported raw material, were produced by Am. 

Co   Teheran,  but due to the low price of imported .ynthetic abra.ive. 

production ha« ceased in 1350 (1971).    All .ynthetic abra.ive. and mo.t 

natural abra.ive. are imported. 

Import of Abr..ive. (ton.) According to the Foreign Trade Statl.tic. of Iran 

 ~  114S 1346 1347 1348 1347        1350 
Ta

N^
f         (1966/7)   (1967/8) ( 1968/9) M969/70) ( 1970/ 1X1971 ¡2) 

'" ^SaÏÏÏcÏÏr''         IM 23.5 22.1 34,6 20.6 26.2 

6'4 NAbUrraa.ire. SynthetlC      431.0 501.8 500.1 525.5 529.7 595.9 

635 P7oi:UC:TZLVesm.2 184.0 221.0 306.8 350.7 323.5 

636 C1.0btrh.C.?vaee.d Wlth               74,6 75.9 87.7 126.1 130,3 129,4 

Foreca.t of Consumption of Synthetic Abra.ive. (including Paper éx Cloth) Ton. 

 "     " 1351 1356 1361 1366 
 (1972/3)    (1977/8)  (1982/3)   (1987/8) 

Consumption of Sunthetic Abra.ive.        1300 2800 5200 8300 

The above given figure, are ba.ed on pa.t statistics (import.) projected for- 

ward on a time ba.i. by the author of thi. «tudy. 

From the anticipated demand it appear, that the production of .ilicon car- 

bide, capacity approximately 2000 ton./year .hould be feasible during the 

Sixth Five-Year Plan, but the production of artificial corundum ia not likely. 

Description of Machinery. Equipment and Proceaa: 

Basic raw material, for the manufacture of .ilicon carbide are .ilicon .and 

and petroleum coke, anthracite and salt.   The material, are  fu.ed in an 

electric resistance furnace and when cool the solid material is reduced in 

cru.her. and grinding mills.   Feld.par. fireclay, kaoUn and borax are 

u.ed in the preparation of bonding material . 
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2. 

The ground silicon carbide It* bonded together and shaped in hydraulic 

presses, then dried and vitrified in a tunnel kiln. The last operation 

is dressing of wheels on special machines. 

Asbestos    Products 

Asbestos is a generic name for a group of minerals which may be split 
into flexible fibres,  spun and woven into special fabric«, which are 
resistant to heat,  and incombustible.   The most important minerals of 
this group are chrysotile, and serpentine-hydrous magnesium silicate - 
Mf„Si„Oe (OH)-.   Other fibrous minerals are, anthophyllite, amosite, 

"3    2    5 4 
crocidolite, tremolite - actinolite etc. 

There is no factory producing asbestos yarn and fabric in Iran at present, 

and all asbestos fabrics are imported. 

Import of Asbestos Fabrics - Tons, according to the Foreign Trade Statistics of Iran 

Tariff 
No. 

1345 
(1966/7) 

291,2 

1346 
(1967/8)( 

241,5 

1347 
1968/9) ( 

260,8 

1348        1349 
1969/70) (1970/1) 

275,1       117,0 

1350 
(1971/2 

64 2A Asbestos paper and 
cardboard 275,0 

642B Asbestos thread, cord 35, 5 52,2 42,9 66.4 26,9 84,2 

642C Asbestos cloth 0.1 2,0 97.0 5.3 6.4 13,4 

642D1 Asbestos garments 0.1 0,1 0,4 2.4 1.2 1.0 

642D2 Asbestos footwear 0,1 - 0.1 3.6 - 7,0 

642D3 Other asbestos manu- 
factures 26,4 141,7 96,7 205,3 333,6 473,3 

3. 

The production of asbestos fabrics requires long fibred minerals which 
are not mined in Iran.   The demand for asbestos fabrics will remain low, 

and it la unlikely that asbestos fabrics will be produced in Iran and re- 
quirement will continue to be imported. 

Asbesto»-Cement Products: 

Asbestos-cement products including pipes and fitting» for sewerage system, 
tiles, sheets, corrugated sheets etc. are made of short asbestos fibrs 

mixed with cement. 
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There are three factories prod .cm« acentos cement product, in Ir« 

fi» present 

v Ir,n,t Co.   Teheran,   w»„rh has a capacity of 38000 ton./year of 

"^TJTfimn,* •d 4H400 ,on./ve.r of sheet., tile«,  corruga- 

te sheets -te.    1-ro*i.-i,H. statistica for thl. company are:- 

                  |74r,          H46          1347 1348 
^jjj% jio«7/lll (1968/9) (1969/70) 

_ 26447 27685 
piPfB and fittings     tons         2.86J         -i»» 

.                 id-"-,-»          12122          14149 24539 
Sheets, tiles etc.     tons          I«-'-          >'•'" 

M Fars and Ktaiertjuiilem•!^^ ^ « "P- 
citv of 30000 tan./vear of pipes and fitting«. Production «t.rted 

in the la* month of 134R (1970), and in the Fifth Fiv-Y..r Plan 

the production of plpe« and fitting, will be incre.-ed by an addi- 

tional capacity of 36000 ton./year. 

1, Cement Plant Loo.han ha. a capacity of 30000 ton./year of pipe. 
^7fittin«s and 20000 ..ma/year fo sheet.,   corrugated »heet. etc. 

The plant started production in 1351 (1972/3). 

lmp(,rtB of A.bestos- Clement Slab, and Pipe« - According to the Foreign 
imp Trade Statistics of Iran  _ .  

^                  '             n9fi6/7)(1967/68) niüln < 19eY/70H 1W/D ( ""/»L 
64..'l   Slabs          tons          23,0         81.7 33,4 31.4         28,8         54,9 

641 -2   P&m„*g.       "          982.3       130,8 271.4 -             50,5         14.3 

64'"3   deducts    »             32,6       188,2 328.4 314.0       123,7       617,7 

Forecaat of Consumption. Capacity and Production of A.be.to. - Cggg^ 

 " " 1351 1^561361 136« 
f1 »•.•./,!    11077^1     ^lMl/3)    (19B7/8) 

'   - - .-~~        Attn    AAA — —- 70 000 140,000     2557000 420, 000 
Con.umption                 ton. 70.000 ^ ||f 

Existing capacity            ( ¿u¿.uuv 100 000 200,000 
Exten.ion of Capacity - ^ ^ ^    ^ 000 420,000 

Production '            — — 
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Using 1348 (19G9/70) as the base year and the historical annual rate of 

increase of production of asbestOH-cement product« as well aa growth 

rate of cons*nu Mon of buildings (Set- Code No. 400 - Construction   of 

Buildings) figures for thi' year» 1351 (1972/3) until 1366 (1987/8) were 

exterpolated by the author of this study. 

Included in tlu' consumption figures there is a small quantity for export, 

starting in 13f>« (1977/8). 

Description of Machinery,  Equipment and Processes: 

The asbestos mineral is ground in an edge runner mill and split into 

flexible fibres on a disintegrator.   The fibres and cement are then 

transported to a hollander where both components are mixed with an 

excess quantity of water.   The mixture is spread on a spreading machine 

in an even layer; the excess water is removed through the sieves of the 

machine, and the sheet is then shaped either to corrugated sheets, or 

•pun on a special machine to pipes or fittings. 

All three factories are equipped with modern semi-automatic or auto- 

matic machinery and equipment. 

Break and Clutch Lining: 

Break and clutch lining is mostly made of short-fibre asbestos bound 

by phenol formaldehyde resin.   It is used mostly in the automobile 

industry and the mechanical engineering Industry. 

Only one company is producing break lining in Iran at present; Sherkato 

Sanami Lente Tormose Iran Teheran.   The company is planning to ex- 

pand production and will also produce clutch lining. 

The factory has a capacity of 700 tons/year when working on a 12 hours 

shift; but at present production is 400 tons/year on a 10 hours shift. 

The factory is equipped with modern machinery and equipment. 

•ÉiaaiÉa !É**BsieiBwaBBaaWBBlBBVBB^ 
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Code No. 3399 - Stone Cutting and Grinding 

There aro approximately 200 Htone cutting and grinding factories In Iran, 

fully or partly mechanized, each having 10 or more workers and In addi- 

tion rnanv small shop« with hand-operated or partly mechanised machin«. 

The total number of workers employed in this industry is approximately 

4500. 

Stone Cutting and Grinding in Iranian Cities according to the Bur.au of 
 Statistic» of the Ministry of Economy  _  

' 13441345        1348 1347 
                  (1965/61 (1966/71  (1967/8)  (1968/9) 

Stone cut and ground in 1000 sq.m.   1.913     2,050     2.512       2.449 

Forecast of Production of Cut and Ground Stones 

1351 1358 1361 1366 
(1972/3)   (1977/8)   (1982/3)    (1987/1) 

Stone cut k ground in 1000 eq. m.    3. 670     7, 380      12, 000       If. 000 

Using 1347 (1968/9) as the base year and the historical annual rate of In- 

crease of production of cut stone as well as growth rate of construction 

of buildings (See Code No.400 - Construction of Buildings) figures for th. 

years 1351 (1972/3) and 1356 (1977/8) were exterpolated by the Research 

Centre for Industrial and Trade Development of the Ministry of Economy 

and for the years 1361 (1982/3) and 1366 (1987/8) by th« author of this study. 

Description of Existing Machinery and Equipment: 

The machinery and equipment in use is mostly old. some of which was 

produced in Iran.   Stone blocks are transported by overhead cranes, 

pulley blocks or winches by means of platform carts to frame saws with 

one or more blades for stone cutting.    Slabs are cut to rectangular snap« 

using a rotating saw with a diamond blade.   Approximately 80% of slabs 

are ground on radial arm polishing machines or by hand.   Soma factories 

are equipped with lathes for atone machining and polishing, for the pro- 

duction of vases, plates, etc. and with stone drilling machines. 

Frame saws and polishing and grinding machines are produced in Iran, 

but the design is not modern and they are of low capacity. 

m 
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