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INTRODUCTION

Transport equipment industry is one of the youngest industries
in Iran, It started i2 years ago but due to the nigh growth rate in the

last vears represents important part of Iranian economy - see Tabhles
1, 2.

The number of assembled cars, buses, trucks and vannettesg is

being increased each year and 1s replacing the imports - see Tables
3. 4 and 5,

Also the number of cars, trucks, buses, motorcycles etc,

operation in Iran was substantially growing in the last decade - s¢e
Tables 6, 7, 8 und 9,

Production programme of automotive industry in Iran is too
complicated and wide range of types of cars, buses, minibuses, van-
nettes, trucks, tractors, mopeds and motorcycles produced in Iran
unbearable for a relatively small market, At present there are pro-
duced or will be produced in the near future, 6 types of passenger
cars (including pick-up and station wagons), 10 - 11 types of vannettes
(only 4 are variations of passenger cars), 8 types of buses and minj-
buses, 13 types of trucks, 6 types of tractors, 5 types of mopeds and
6 types of motorcycles (variations are not included), All these types
of cars, vannettes, buses, minibuses, trucks, tractors, mopeds and
motorcycles need 22-23 different types of petrol engines and 22-23
types of diesel engines(!), If we added petrol engines and diesel en-
gines for earthmoving machinery and equipment and for agricultural
machinery and equipment (tillers etc, ) produced or assembled in Iran
we could get 75-80 petrol and diesel engines in total (!), In future
there should be a tendency to reduce the number of types produced
in Iran instead of giving new licenses for new products,

Recommendations:

1, It is advisable to reduce step by step the number of types pro-

duced in Iran in all categories, mainly types of cars, trucks,
motorcycles and buses to a minimum,
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Now, there is a tendeney to cover maximum of demand (95-97%)
by local production, [rom the commercial point of view it is
cheaper to produce only few vpes of cars, trucks, buses, moperls,
motorcveles ete, in big Iots,  In this way it will be possible to ¢n.
ver only approximatels “0-T5% of local demand, but higger import
of cars etc, might be compensated bv the export of cheap cars,

buses, lorries cte, produced in Iran,

Reduction of numbhber nf f\-‘lp('s of cars ete, produced in Iran wil] also
enable to produce more components and parts Iocally, It is muech
easier and more cconomical to produce big lots of few tvpes of come
penents and parts in one factory than to produce the same quantity

spread to tens of Lypes,

It is advisable to raise the tocal content of cars, trucks etc, pro-
duced in Iran to the maximum, Now most of producers are pro-
ducing only some components and parte of body; other assembled
groups like engine, Rear box, cluteh, ete, and apparatuses like
carburettors, dynamos, starteps etc, are imported, The advan-
tages of production of groups, apparatuses, thejr components and

parts;

Production of some components and parts for automobile industry
will enable the start of production of technologically similar groups,
apparatuses, components and parts for other industry, Some
examples:

machines, machine tnols, presses etc, ; production of compressors
for trucks, tractors, buges and minibusesg will enable economical
production of stationary and portable compressors eto,

Some components and parts are copper (and itg alloys), aluminjum
(or its alloys) or lead intensive i,e, the production of thege com-
ponents and parts wil] partly utilize the surplus of thege raw ma-
terials produced in Iran, Copper (and itg alloys) intensjve pro-
ducts; radiators, electrical wiring, dynamos, alternators,

B . 5 ¢ s
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starters, carburettors, et Aluminium (and jts alloys) intensive
products; pistons, filters, eylinders of some types of engines ete,

lead intensive producrs: well batteries,

2.3 There will be possibility to expor! some components and parts,
mainly those items, which will be mare of cheap, local raw ma-

terials,

2.4 Local production of components and parts will reduce the need of

foreign currency,

2.5 Components and parts for automobile industry are mostly labayr
intensive, i,e, the production of the ahove mentioned items will

bring plenty of jobs for workers and technicians,

2,6 Components and parts for automobile industry are mostly compli-
cated and precision work products, After mastering this produc-
tion it will be possible to start also other compl._ated and preci-
sion work engineering products, as there will be trained staff

available in Iran,

Table 1

Summary Statistics on Industrial Establishment of Transport Equipment
Industries™ In Tran According To the Iranian Industrial Sfa'hsh'cs 15 ’b'B pub-
l{shed by the 11 I éfa”sﬁcs of The Minist 'E

shed by the Hureau of | e Ministry ol Economy

‘Central Esfahan and Total
Province Yazd Province Iran

Number of establishments 1516 1616 9399
Total persons engaged 10927 4307 28488

from this. Owners. employers, family
members and other unpaid

workers 2000 1909 12366
Salary and wage earners -

operalives 7984 2398 14993
others 943 - 1129

New investment (before depreciation)
1000 R1ls, 317014 5215 358435
Value of gross input " 7208600 190525 7833311
Value of gross output " 10968788 265628 12206925
Gross value added " 3760182 75103 4373614

* includes repair and maintenance shops,
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'able 2
L.

Time Series of the Value of Outpui und Value Added Accorm the Bureau
ol Statistits of the Sintstrv of Fconomy

o P - A . A

14 B W IRE X! 1344 1345 1346 1347

(1962730 (1963 4) (1964 /5) (1965/6) 1966/7) (1967/8) (1968/9)
Value of output E()GRIS, 714 €974 7959 893 9927 11538 15558
Value added  10%R1s, 271y a0 2001 2722 3523 4992 4974

Table 3
— T

Time Series of Production of Cars, Vannettes, Trucks, Accordin to the Research
Lentre for Tndustrial and Trade Develnpment of The Minisiry of kconomy

348 1349

1343 1344 1345 1348 1347 1
(1964/5) (1965/6) (1966/7) (1967/8) (1968/9)(1969/70)(1970/1)
Passengers cars pcs, 2372 2152 2458 8218 20278 28258 29989
Vannettes, station wagons
and automobiles pcs, 1525 1540 1435 1430 2121 1755 6615
Buses & minihuges " 101 1000 1843 1325 2784 3161 3986
Trucks " 1063 1640 1679 1977 2693 3195 2805

Table ¢
—_—

Time Series of Demand of Cars, Vannettea, Trucks etc, Accordlng to the Research
Lentre Tor Industrlal and Trade Development of The MinTstry of conomy —

1343 1343 ,
(1964 /5) (1965/86) (1966/7) (1967/8) (1988/9)(1969/70)(1970/1)
Passenger cars 17049 16199 18107 20010 32295 32629 33128
Vannettes, station wagons
and ambulances 3346 3110 2679 3384 6728 6879 10230
Buses & minibuges 1767 1726 2333 2565 2785 2973 3841
Trucks 1484 2308 2865 3255 4235 3820 819
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Production and Sale of Cars, Vannettes, Trucks, ete, in the Year 1351 (1972 3)

According to the Research Crntre Tor Indusirla rade Uevelopment of the Ministry
of Ecnnomz
9 months Forecast of
. Production
b Y N .
Production Sale 12 months
Piesscnger cars including station wagons 35533 33964 45000
Vannettes 8940 8€16 11600
Miaibuses 1397 1388 1900
Huses 620 661 900
Ambulances 50 110 100
Trucks 2161 2359 3200

Table 6

Registered Cars, Trucks, Buses, etc, (without Armed Forces Vehicles)

sicencing Department

e

Terr TCART Trucks  buses  Ambi- Motoreyles Grand
1341 (1982/3) 106, 919 35,319 8,776 126 11,654 162, 794
1342 (1963/4) 118, 231 35,568 9,851 149 9,535 171, 338
1343 (1064/5) 127, 761 37,197 10, 843 38 4, 804 180, 553
1344 (1965/8) 139, 211 40,490 11,816 81 6, 554 198, 152
1343 (1966/7) 183, 299 43,153 12, 660 53 22,766 231, 931
1346 (1967/8) 165, 438 45, 240 13,817 275 43, 587 268, 357
1347 (1968/9) 191, 723 53,376 14,599 347 133, 751 393, 796
134F 11969/70) 2850, 289 64, 533 18,512 337 134, 196 4867, 867
1349 (10 months) 271, 741 71, 605 20,896 337 151,001 515, 580

(1970/1)
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Registered Passenger Cars - Detafls

Year Diplomatic  Se:vices Private  Rental Tuxi  Government
1341 {(1962.3) 377 760 T8, 858 7, 466 15,628 3, 830
1242 (1963 °4) 541 412 R7, 726 7. 090 16,232 3, 830
1142 (19645 541 B12 19, 204 6, 831 16, 541 3.838
1343 (1965 6) 541 B12 L1276, 947 14, 854 4,970
1345 (1966 '7) 541 812 122,267 6,481 17,165 6, 031
1346 (1967/8) 541 812 13., 939 6,538 17,477 7,131
1347 (1968/9) 599 1,890 156, 385 6,995 17,318 8,578
1348 (1969 /70) 599 1,890 210, 3120 6.543 18,857 12,120
1349 {10 months) 213 1,890 222, N2 8,032 22 456 15, 638

Table 8

Regiatered Trmicks and Busesg - Detailg

Truckas Buses
Private Rental Govern't  Private Rental Govern't
1341 (1962/3) 3,982 30, 3137 1. 000 909 7,167 100
1342 (1963/4) 3,976 30, 592 1,000 966 8,785 100
1343 (1964/5) 5,159 30, 840 1,108 1,303 9, 385 158
1344 (1965/6) 7, 640 31,735 1,515 1,652 9,993 171
1345 (1966 /7) 9,942 31, 267 1,944 2,010 10,411 239
1346(1967/8) 11,247 11,658 2,335 2, 3680 11,170 287
} 1347 (1968/9) 13,438 36,412 3, 526 2, 741 11,415 443
1348 (1969/70) 15,129 46, 021 3,3 3, 342 14, 776 384
1349 (10 months) 18,7617 49, 458 3, 380 3,373 17,122 401

(1970)

AR AR L e e o Sy
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In the vear 1348 (1969/70) the four figure licence plates were changed
to those of five figures and therefore data of number of vehicles in use in 1348
(1969/70) are more reliable than previous ones, In lran the Police Registration

Department concerns itself only with new registrations; it is not informed

the vehicle 1s scrappe’,

Table 9.

Sumiar y Statistics on Transport Equipment Industries™n [ran in 1347 (1968/9)

According to the Iranian Industrial Statistics 1968 published in Bureau of Sta-
ing s p

tistics, Ministry of Economy

Iran
Total number of estabhishments 9399
- from these large establishments 39
Total persons engaged 28488
- from these owners, emplovers and family members 12366
Estimate of fixed capital in total establishments
before depreciation 106 Rinls 10477
Total new investment in the industrial establishments
in 1347 (1968/9) 1006 Rials 216
Value of gross output 106 Rials 12207
Gross value added 106 Rials 4374

* Includs repair and maintenance shops

Table 10

Summary Statistics on Industrial Establishments Located in Central Province

in 1347 (1968/9) According to the'lranian Industrial Statistics 1968"

Central Province

Number of estab.ishments 1516
Total persons engaged 10927
- from these owners, employers, and family members 2000
New investment (before depreciation) 106 Rials 317
Value of gross output 106 Rials 10969

Gross value added 106 Rials 3760
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l"fc ble 11

st et e

Time Sevies of 1he Value of Quiprt and Valye Added, 1y Transport Equipnient

Ilustries in Various Years Throughout Iran A('cordmg to the "Iranfan Industrial

Slatistics 196" published by the Bareau of Statistics of the Ministry of I, nNomy

EEEI 1342 ‘ P43 1344 1345 1146 1347
S 51063 .’4}(.!_964"5“!5)6.")[6)(!960}”})(l?!!-';f&zB’( 1968/9)

Value of outpie - 106Rials 714y 6974 7959 8931 9927 11918 185888
Value added = 106Rials a7y, =601 2901 2722 3523 yoyo 4374

Tuble |2
—_—t e

Comparison of Implementation of 1) Fourth and Fifh Five-Year Plany in Tranma

port Equipment Industries - Accordin‘ I the Fifth Five-Year Plan

The Fourth The Fifth
— Five-Year Plan Five-Year Plan
Total new employment 17300 18700
Total new investment - in 106 Rials 14500 41000
Total value added - in 106 Rju)q 10100 23400
The annua) growth rate of employment . o 55 9,0
The growth rate of Investment - o 21,2 23,2
The growth rate of productijon - % 26.1 21,0
The growth rate of value added 28,5 21,0
" Ratio of capital to labour < 1000 Rls, per
person 828, ) 1059, 4

Ratio of valye added to laboyr

1000 Rials per person 583, 8 604, 1
Ratio of capital to value added 1,43 1,70
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Tebhle 19

! Forecast of Production of Motor Vehicles in Iran until the year 1366 (1947,8)
According to the Author of this Study

1151 1356 1161 1166
(1972/4) (1977/8) (1982/3) (1987/8)

Paxsenger cars ' 42300 90000 150000 210000

- from these small cars 4800 6800 10000 14000

medium cars 351300 72000 115000 153000

large cars 4200 11200 25000 43000

Buses and minibuses 2800 4100 480° 6000

- from these minibuses 1900 2600 1000 3600

buses 900 1500 1800 2400

Trucks 3200 7800 13000 21000
Vannettes, station wagons, ambu-

lances 13400 21400 32000 45000

= from these vannettes 11600 18800 28000 39000

station wagons and

ambulances 1800 2600 4000 6000

Tractors 8000 8000 10500 13500

Tillers 2300 2700 3100 3800

Mopeds 18000 45000 80000 110000

Motorcycles 16000 40000 90000 120000

] Bicycles 15000 180000 290000 350000

Trailers 3200 5600 9000 13000

Stationary diesel engines 1200 5000 7800 10800

Automobile diesel engines 4900 9800 14800 22500

Automobile petrol engines - 65000 105000 150000

Tractor diesel engines - 5000 9000 10500
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Porecast of A verage Operation of Motor Vehicles in Iran in 1000 km/year

IRLY] 1356 1361 1366
N (1972/%) (1977/8) (1982/9) (1987 " 8)

Ianis 120 120 120 120
Cars 24-25 25-26 26-28 0.30
Station wagon s and vannette s 0 55 60 L)
Buses und minibuses 80 80 80 80
Lorrieg 120 120 120 120
Tracnpy 15 18 20 22
Motoreyeles 2425 25.26 26-28  18-30

——

Table 15

Repairs of Diffe rent Parts ane Groups of Motor Vehicles will be performed after
the average: operation in 1000 km

1000 km
Brake lining 0
Brake pneumatic system 10
Front and rear ghock absorhe r = 30
Gear hoy 60
Propelier shafs 80
Pneumatic suspension - governor calves 80
Engine 120
Injection pumpm 130
Rear axje 120
Front axje including steering tie -rods 120
Electric equipment 120
i Checking instruments 120
Hydraulic system 120
Water cooling Sy stem 120
Pneumatic system 120
Body ventilation 120
Body work . door, windows, upholstery, grid inspection, warnish 120

Body vork . floos exchange, headligts, side wall, bottom sheets 240
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PASSENGEIZR CARS

—
—

Fhe assembly of pussenyger cars s arteo i 1349 (1967 2) in Suvka
Co. Tehran (F1at) - now closed and in 141 (g2 03y oy, Joewen Co, ) Tehran
Aot Aioratal Co, (LLandrover), Tehran, At present s Cthere are Yive fucto-

voes prodacind passenger cars Cneluding prek-ap),

S IR R R 1340 MR AT 1148 1349
LS L TR FRYIS BT R P PY S| ';U(}B(f))(}f)(;.’,“ TONI9TL

et niney 240 2100 2404 B214 20278 2ELOH 2054849
Ty 47T Taubl o 195055 R L2026 4407 3351
oot - 0 ) o Y 36 ST
\nparent

Coosumntion 17049 F6199 18107 20070 221290 12629 33025

Soarce Research Centre for Industrial & Trade Developmen of the Ministry
)y hconomy,

PProduction of Cars - Details

13473 1344 1345 13406 1347 11343 %49
(1964 /5)(1965/6)(1966 '7)(1 967'8)(19689)(1969/70)(1 970/ 1)

Jeep Co, Rambler,

F'ehran 1296 1300 1337 1273 6221 6665 6082
Iran National,

‘T'ehran - - - 5833 12738 16829 19794
S.:'\‘k.‘l (.'0. (Flat)

Tehran 608 570 600 600 779 959 -
Moratab-Landrover,

Tehran 428 282 521 507 497 827 1049
Iran Citroén,

Tehran - - - - 43 2978 3064

Total 2332 2152 2458 8218 20278 28268 29989
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Forecast of Production of l’.u:figa'gvf: (IR

T 1106 1161 " 1386
DI 0 (NTIB) (1982 1) (1987;8)

Provoction of emal! Cars

Wp to 1000 cu,em, ! Pes, RO HEBO0 10000 13000
medium cars fup to
2000 ¢y, em, | DO, A 400 72000 115000 154000
large cars CRIXeCvhim e
RISC 4200 11200 25000 43000
Total production of curs pus, 4900 40000 156000 210000

The above given forecast of production of passenger cars has heen made
by the author of this study on the bhase of the following assumptions:

Forecast of the Production in the vear 1351 f1972°3) is based on the

nine montins nroduction exterpoiated 1o twelve months (see Table §),

Forecast of the nroduction in the vears 1356 (i977/8) and 1361 (1982/3)
ia based on the demand of passcnger cars given in Metra's study, "Automobile
industry' minus imports and production of station wagons,

Using 136 (1982/3) as the hase year and the historical annual rate of
increase of procuctinn of passenger cars, figures for the year 1366 (1987/9)
were exterpolated, by the author nf this study,

Iran National Industrial Manufn(-tur'ing Co,, Tehran

This factory is producing passenger cap Paykan from partly imported
components and parts from Rootes Motorsg Birminghan, U, K. Paykan isa
variation of Hillmann Hunter, having thege pParametersy:-

Type of Car Paykan - Hillmann Hunter,

5 seater, with front engine
driving the rear wheels,

Engine: Petrol, four-cylinder in line, water-cooled, four-ltrolro.
overhead valve, 68 HP, Volume 17324 ccm, Bore 81,8 mm,
4500 rpm

Gear Box: Four speed and Oone reverse
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Paykan 18 now produced in 4 variations Paykan Standard, Pavkan De [oixe,
Paykan Automatic and Paykan Sports (plus Paykan Vannettes - see vannettes),
In the future approximatelyv in 1352 (1973, 4) this model will be reptaced by
two models having petrol engine, water-, wvoied, four gtroke, 1, 500 Cu, cm
and 1,800 cu,em.  The foundry and the production of engines 1s already

designed for these new models,

Description of Machinery, Equipinent and Process

Preas shop for production of components and parts of body is well
equipped, mostly with normal and special single action as well as triple
hydraulic presses upto 1, 500 tons, Transport between presses {operations)
is mannual, 1n this shop are produced outside and inside body panels, doory,
flat floor pans, bumpers ot(,

Special shops are manufacturing trim, table harness, dash boards,

seat frames and overlays etc,

Components and parts, subassemblies and assemblies are trans-
ported to assembly shop, which is equipped with assembly conveyor. Rody
is welded with mechanical or semi-automatic spot welding machines; many
operations are mechanized (electric screw drivers ete, ),

Components and Parts Produced in the Plant- Outside and inside body panels,

running boards, flat pans, trim. table harness, dash boards, seat frames
and overlays, petrol tank etc,

Components and Parts Purchased in lran: Batteries, radiators, exhaust

system, rear leaf springs, components made of glass (safety and normal
glass) rubber (tyres, tubes, floor coverings, sealing etc,) and plastics,
Also raw materials arc purchased in Iren - oils, paints, varnishes etc,

The production of engines will start in the year 1353 (1974) (see
Petrol Engines) and approximately in 1357 (1978) the production of gear-
boxes (see Gear Boxes)., It is expected that growth rate of production
of cars in this factory will be substantially higher than in other factories
(the same trend was in last year),

Vannettes, produced in this factory are variations of Paykan
passenger cars (see vannettes),
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This faer ey g Prodag e Prsseneer cars Aria and Shahin from

PR ot O g, NI arad harts frop Nerican Motopy Corp, ,
Keaosha Sy s, Do Koser Tevp Copn, Toledn, Ono, U/SA,
Aran ontSHatn . M e e e hens and G305, 5,
Procod¢can . et

el Cope Arae, Shohin - 4 reater  Shaihbar-Jeep €15 Jeep Gladiator

Vit CCor oo Z.l e )

JEPPEIT) INEras wevrits ool 6305, open hody wagonetie
flh"l_). )

Encoe

v Petrol Petral, Hurrican Petrol,

F4 Hi-Torgue 6

Cviinder No, b= in line 4 - in line 6 - in line
H, P, 125 75 145
Voliime cem 3105 2198 31800
Bore mm 79,5 79,5 79,5
R. P, witer water water
Strokes: four four four

Aria (de luxe version of Shahin) jg supplied in two variants, with and

without autom.at ic transmission,

Shahbar - Jeep CJS is produced In two variants, hard top and canvas

atistics in the group of station
Shahin will be in the future replaced

top forms, Jeep Gladiator |y included in st
wagons, It is dresuppased that Aria and
by other types of large cars, having foyr

and six-cylinder engine, Types and
8izes to be produced are not yet decided,

Description of Machinery, Equipment and Process

Press shop is well equj
capacity, Transport between pressces {opey
tions are manual, [,eq

[ spring manufacturing shop
machines and is desigy

is equipped with universal

1ed to cover requirements of own factory (there ig no
free capacity for other plants - gee [,cafr

turing shop is designed to cover require

Springs), Also wheel rim manufac-
ments of own factory only,




.4, 15

Blacksmiths' shop 18 designed tor production of seats, trin,
nufflers, wiring harness cte, Fhere are twn assembly shops, one
for Aria and Shahin, one for deep, both cquipped with 8pot welding
machines and painting machiers and camnpment for degreasing, phos-

phating and painting of individoal panela,

Coniponents and Parts Produced in the Piant

All pressed components and part« ot hody, fucl tank, mufflers,
seits and interior trim, wiring harness, brake ad fuel lines, whedols

and rear leaf springs,

Components and Parts Purchased in lran.

Hadiators, battery and tubes, plass, padding for seats, carpets,

vinvl for seat covers and trim, canvas, paints, oils eto,

There 18 no decision ahout the production of engines and gear

boxes. see petrol engines, gear bhoxes, ete,

Moratalh Co, - Land-Rover, Tehran

Moratab Co, is one of the oldest factories in Iran, producing
pick-up cars, and station wagons, Land-Rover, in collaboration with
Rover Co, Lid,, Warwickshire, G, 3. Parameters of the carsg l,.and-Kover
¢ ton pick-up car with canvis hood with petrot engine

4-cvlinder, 77 HP at 4000 rpm, volume 2286 cu.cni,,

bore 90,49 mm, water cooled, four stroke,
Land-Rover 7-seats station wagon with the same petrol engine {4-cylinder)
L.and-Rover 1 ton pick-up with or without canvas hood with petrol engine,

6 cylinder, bore dia. 90, 49 mm, water cooled, four stroke,

Description of Machinery, Equipment and Process:

Small press shop is equipped with hydraulic press, capacity 300
tons, crank presses and bending machines, In glass fibre shop are man-
nually produced roof sections made of glass fibre, Small items, like the
petrol iank, exhaust system including silencer, humpers, door frames
etc, ire made (mostly mannually) in the blacksmith's shop. Paint shop
consist of a degreasing plant and painting conveyor,
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In sub-assembly shop panels and frames are spot welded to a

complete body and m assembly shop are completed on production line,

Components and s Produc o the Plam

Body including fibre-plass povelss tram, wiring harness, crous-
members, scat frames and overlas « petrol tank, exhaust system,

brake lines, bumper ete,

Components and Parts !‘rodm-(-(_i_y)_ o

Radiator, battery. tyres and 1ot v, safety as well as normal

glass, springs, body seats, trim m . vials, paints, oil ete,
no

There 18'decision ahout th production of engines and gear boxes,

see DPetrol Englnes, Gear Boxes, o1,

Iran Citroln Co,, Tehran

Iran CitroBn Co,, Tehrun stirted the assembly of passenger cars
from imported ~omponents and parts ut the end of 1347 (1968/9).
Parameters of the car: Djyan Citroen 2 ¢y passenger car, 4 seater with
petrol engine, 2-cylinder, 18 HP, 425 cu.cm
volume, hoie i, 66 mm, 5000 rpm, air cooled,
four-s!roke,

Citroln is now produced in three variations AY saloon car, AYK pick-up
and Mihary utility vehicle (see Vannettes), Production of this one started
in 1350 (1971),

Description of Machinery, Equipment and Process:

Press shop is equipped partly with mechanic presses, partly with
hydraulic presses (315 tons, and triple action press 1000 tons), Mufflers,
trim, seat frames and harness are prodiced in special shop. Components
and parts of body are assembled (spot welded as well ag bolted) and then
the hody is painted on bogies on a track,

There are two assembly lines, hody assembly line and chassis
assembly line, Final assembly is done on extended chassis assembly line,
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Components and parts produced in the plant

All pressed body panels, petrol tar'<s, bumpers, seat frames,
sHeats trim, mufflers, buttery bose o assembly of spring units and

suspensions, the wiring harnewss,

Components and parts purchased in lran

Battery, tyres and tubes  <afety and normal glass, paints, brake
and fuel lines, wneat Coverings, ‘cam, trim materials, mats, some plas-
tic beading.

There is no decision about the production of engines and gear-
boxes, most probably this factory will cooperate with other factory -
see petrol engines, gear boxes, etc,

Sayka Co,, Tehran

This factory was assembling passenger cars Fiat 850, Due to
the fact that this firm did not produce any components or parts in Iran,
its activity was stopped by authorities in 1348 (1969/70). The existing
factory is now changed into repair shop for all Fiat cars,

VANNETTES, STATION WAGONS AND AMBULANCFS

There are 7 factories producing vannettes, station wagons and
ambulances from partly imported components and parts in Iran.

Production, Import, Export and A arent Consumption of Vannettes,
mbulances In pcas,

1343 1344 1345 13486 1347 1348 1349
(1984/3) (1985/8) (1988/7) (1967/8) (1968/9) (1969/79) (1970/71)

Production 1828 1540 1433 1430 1121 1758 4819
Import 1022 1570 1244 1954 4600 8132 Jeas
Export -1 - - - - 8 14

Apparent Con- : o
sumption 3346 3110 2879 3384 672¢ 6879 10230

Source: Research Centre for Industrial & Trade Development of the Ministry
of Economy,




Production of Vannettes, Station W et Vb lanves - Details

e

1343 HEE R 44 ETH 1347 1348 1349
(1964.5) (1965 ) L1I0b TV T /8) (1968/9) (1969/70) (1970/71)

—

Iran National

Co, lU'cheran 56) ) 260 147 177 778 2947
deep Co, Rambler

Feheran 1361 920 725 1011 1595 651 1203
Iran Citroén Co,

Teheran - - . - 349 147 1437
Others It4 5370 450 50 . - -
Iran levland Co,

Teheran - - - - - 82 14
Zamiad-Volvo Co,

Teheran - - - - - 97 907
Moratab-Landrover

Co, Teheran - - - - - - 107
Total 1525 1540 1415 1430 2121 1755 66815

Substantial growth of consumption in 1349 (1970/1) ie due to the decision of the
Government that three-wheelers will not be allowed for the transportation of
goods in Tehran,

Import of three-wheelers - pcs,

Tariff 1344 1345 1348 1347 1348 1349
No, (1965/6) (1966/7) (1967/8) (19688/9) (1969/170) (1970/11)

890C24 d-wheelers with

cab fitted 475 559 2244 2468 783 128
891-3 3-wheeler chassis

with cab fjtted 758 180 250 351 142 100
891-4 3-wheeler chassis

without cab fitted 25 50 350 36 400 1060

Total import of
three-wheelera 1258 789 2844 3378 1327 325

Source: Foreign Trade Statistics of Iran,
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Forecast of Production of Vannettes, Stations Wa‘ons and Ambulances

1351 1356 1361 1366
{(1972/4)  (1977/8) (1982/3)  (1987/8)
Production of vannettes pcs, 11600 18800 28000 49000
Production of station wagons
and ambulances pcs, 1800 2600 4000 6000
Total pcs, 13400 21400 32000 45000

The above given forecast of production of vannettes, station wagor~
and ambulances has been made by the author of this study on the base of
following assumptions:

1, Forecast of the production in the year 1351 (1972/3) is based on the
nine monthe production exterpolated to twelve months,

2, Forecast of production for vannettes, station wagons and ambulances
in the years 1356 (1977/8) until 1366 (1987/8) has been made on the
basis of the growth rate applied to imports and production in the years
1344 (1965/6) until 1350 (1971/2), Projected growth rate were derived
by correlation with expected lcvels of groes national product, In the
future there will be tendency to use vannettes with substantially higher
tonnage than now, {,e. the growth rate of demand and production of
vannettes in pleces will be lower than growth rate of transported goods
in tonkilometers,

Iran National Co, Teheran

Vannettes produced by this factory are variations of passenger cars
Paykan (Hillman Hunter), {,e, they have the same engine, only the body is
changed,

The similarity of most components and parts enables the plant to
use the same machinery and equipment as for the production of passenger
cars, t use higher mechanisation, etc. Components and parts, produced
in the plant as well as purchased in Iran are the same as for passenger cars,
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A small quantity of et te s proodn e by this company are HBeny
vannettes 0, 309 (the same design as mimbgses produced by this company),
Thev are produced in tw O variations - hagh ground clearance and low ground
(‘lv.‘u".mce.. Description of Process i producetion of components and parts -

see Ruses and Minibusex,

Zamtad-Volvo Co, , T(-hrim )

Vannettes produc ! by 1hx crmpany are special designed vehicley
Nissan Junior with gasoline e diesel engine in collaboration with Nigsan
Motor Co,, Ltd,

Tvpe pf Vannette Nissan Tunior (gasoline) Nissan Junior (diesel)
2 tonner 1140 1,5 tonner NL.140 2 tonner Q1. 140

Engine Ganolim'\ﬁ 20 (R) Diesel SD22 |

Displacement “982 cu,cm 2164 cu,cm

Tvpe water cooled OHV-4-cylinder Water cooled OHV
4-cylinder

BorexStroke 87,2 x 83,0 mm 83 x 100 mm

Max BHP 91HP at 4800 rpm 63 HP at 4000 rpm

Description of Machinery, Equipment and Procegs:

New plant has wel) equipped press shop with six single action hvdrauljc
presses from 160 tons upto 800 ton« and 3 eccentric presses and other inachines !
like stretch forming press, roller shears, guillotines etc, The press shop is
producing not only components and parts for hody and chassis, but also for
mufflers, petrol tanks and air tanks (for trucks) ete, Components and parts

are subassembled, then the hody is assembled by welding and painted in paint
shop with conveyor system. ‘I'he final assembly {8 performed on three con-
veyors (one for trucks, one for vannettes, one for tractors),

Components produced in the paint

All pressed components and partig of body, some components of
chassis, crosssymembers, petrol tanks, some trim items, harnesses etc,




Moratab Co, - l.androver, Tehruan
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Components and parts purchased in Iran

Battery, tyres and tubes, radiator, we.'s, safety and normal glass,
body weats, paints, some plustic artic lox etc,

Vannettes produced in this factory are variations of the same pick-

* up car Land Rover produced in the factory, i,«. the process and most of

- the components and parts are the same, Stronger type is produced as well

_Payloads 2 persons and 1525 kg.

Engine Gasoline, 6 ¢vlinder, bore x stroke 77,8 mm
x 92 mm displacement 26258 cu,cm, BHP 88
at 4500 rpm, water-cooled, four stroke

Body interior length x width J.14x ', 8l m

Description of machinery and equipment and components and parts
produced in the factory as well as purchased in Iran - see Passenger Cars -
the same factory,

Kaveh Co. - Mack, Tehran

The factory is producing vannettes model CS 40000, general Motors,

USA,
Payloads 3534 kg
Load room v 3352 x 2171 mm
Engine 8 cylinder, gasoline, water-cooled,
four-stroke, 170 HP at 4000 rpm
Number of wheels ¢

As this vannette has not found good market in Iran, the factory will
8top production of this model in the near future,

Iran Citroen Co,, Tehran

Thie factory is producing vannettes Citroln AYK Fourgonette and
Mihary utility and vehicle with these parameters:

Type of Engine: Gasoline, two-¢ linders, four-stroke,
air-cooled 2¢ HP at 4800 rpm, displacs-
ment 802 cu,cm, bore dia, 74 mm, etroke 70mm
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Fowd Gncluding driv e o0 kv
l.oad room A0 N R0 i
Number of whee's §
Description of macnne:y et and process - gee Passenger
Cars - the same factory, Components and parts produced in the plant as

well s purchased in [ran are rhy Same as ot the production of pasaenger

CAaArm,

Jeep Co, Rambler, Tehran

Vannettes Simorgh 500 and Simorgh 1000 are variations of Shahbaz
Teep (15 with the same gasoline ergine Hurricane F 4 and of Jeep Gladiator
with gasoline engine Hi-Torque B, The advantages of the aimilarity of most
tomponents and parts enable t g ¢ the same nichinery and equipment ag

tor production of passenger cars (pick-up and wagonette),

Vannette simorgh 500 has a load capacity of 500 kg, Simorgh 1000
has a 1oad capacity of 1000 kg,

Iran Leyland Co,, Tehran

There are 2 types of vannettes produced in this factory. :

Levland Triumph - Pirouz, capacity 1,5 tons four-wheel drive, with

rasoline engine 65 HP, It {g also produced in station
wagon, ambulance and fire-tighting formae,

Leyland FG 550 - capacity 3 tons with gasoline engine 87 HP at 3000 rpm,

Previously this vannette wag produced with diese] engines
but now all vannettes are obliged to operate only with
gasoline engines,

Description of machinery, equipment and pProcess as well as com-
ponenta and parts produced in the plant and purchased in Iran, see Truchs,

Khalidj Co., Tehran (Iran Mazda)

Thia factory was previously producing three-wheelers byt after 3
the deciaion by the Government that three-wheelers wil) not be allowed
for transportation of goods in Tehran, it wil] start in 1351 (1972) the_
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assembly of vannette Moz Hoo Pick-ap (HSA ), seating capacity 2

pav load 400 kg, body Interor fength xCwdth 1500 x 1220 mm,

Type of engine  SA L g, Phndvrs s water-cooled, fony-
“roke. displacement 78 (1, ey T a0 o rpm,  licenye wie

ased for 1000 pes/year,

D<serwtion of Ma('him'r‘\', Pauipment and Process

The plant will b “Quipped with pross <hop and metal working shop,
body assembly shop with spot welding units . paint shop and vehicls Assembly

shop with one assembly line,

The plant will he put imto operation sntwo stages  in the v sragpe
presscd parts of driver's cabin will bw imported and in the plant onjy
painted, welded and assembled, In the second stage also these pressings
will be produced in the plant with these components and parts: Load plat-
form and box, bumper, fuel tank. piping. cooling fan and water pump

pulley and upholsiery,

(omponents and parts purchiased in Jran _

Battery, radiator, air cleaner, ¢xhaust system, leaf springs,
safety and normal glass, tyres and tubes, wiring, paints, oils etc,

BUSES AND MINIBUSES

The assembly of buses and minibuses started in 1342 (19613/4)
in one factory - Iran National, Tehran, Now there are five factories

assembling buses and minibuses from imported components and parts,

Production, Import, Export and Apparent Consumption of Buses and
Minihuses In pcs,

1343 134 1345 1346 1347 1348 1349
(1964/8) (1965/8) (1966/7) (1967/8) (1968/9) (1969/70) (1970/71)

Production 1101 1000 1843 2325 2784 3161 3986

Import eée 727 497 242 106 70 35

Export - 1 7 2 103 258 180

Apparent con- 1767 1726 2333 2565 2783 2973 3841
sumption

Source: Research Centre for Industrial & Trade Development of the Ministry of
Econg

¢



s

I, 3,24

Prodoe con o Buses and Moo v Dy
’ P49 104 1is 146 1347 1348 1349
(1964 e 6) 1906 7) (1967:8) (1968/9) (1969/70)(1970 .
Iran Notona!l Fehran Y Y0 1650 1665 2320 2590 364«
Pars 1.\, 1ehran - 0 151 152 206 268 19!

Bus Manu!, Consort,

lehran - - . 468 203 238 74
Iran Pavima Tehran HO 0 40 40 55 85 61
Arjang l'ehran - - - - - - 18

1000 1843 1325 2784 3161 3986

Forecast of Production of Buses and Minibuses

1351 1356 1361 1366
(1972/3) (1977/8) (1982/3) (1987/8)
Production of buses pcs. 900 1500 1800 2400
minibuses 1900 2600 3000 3600
Total production pcs, 2800 4100 4800 6000

The above given forecast of Luses and minibuses has been made by the
author of this study on the base of the following assumptions:

Forecast of the production in the year 1351 (1972/3) is based on the
nine months production exterpolated to twelve months (see Table 5),

Using 1351 (1972/3) as the hase year and the historical annual rate of
increase of demand and production of buses and minibuses from the year 1343
(1964/5) until 1350 (1971/2), figures for the years 1356 (1977/8) until 1366
(1987/8) were exterpolated by the author of this study,

This forecast is higher than Metra's forecast for the years 1351
(1872/3) until 1361 (1982/3) in the study. " Automobile Industry' but subs-
tantially lower than the forecast of the Research Centre for Industrial and
Trade Devclopment for the ycars 1351 (1972/3) and 1356 (1977/8),
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fraa Nacconal - Tehran

Chis factory as pr rhucing manitmses and buses in colluboration

with Da:mler Benz AL G, Stattgart, G, F, R,

Minithuses - type 0 309, Chipped with diesel OM 114, B85HP . 1is desipned
for 12 - 17 poasengers (short oy long wheel based form),

Engine, gear hiox and transniission are front mounted,

Huses - type 0 302, citv or inter-city versions, equipped with diesel
engines OM 352 - 126HP or the OM 360 - 145HP, are designed
for 42 up to 50 passengers, Engine, gear box (five speed and

reverse) and transmission are rear mounted,

Buses, minibuses and trucks are asgembled in other builiing than
passenger cars, Some components and parts ure produced in the central
press shop or in the shop for production of seats etc. . but assembly of
chassis and body is carried out without moving assemnbly line, For welding
of chassis are used universal electric rotary welding sets, for welding of
body are used electric spot welding machines as well as electric rotary
welding sets, Painting is done manually by spray guns.

The extent of components and parts produced in the plant and pur-
chased in Iran is higher than in the production of cars, as diesel engines
for buses, minibuses and trucks are already produced in Iran (see Diese!
Engines),

The production of diesel engines already started in IDEM Co,
Tabriz (see Automotive Diesel Engines); production of gear boxes see
Gear Boxes etc,

Pars Lux, Tehran:

This factory is assembling minibuses and buses in collaboration
with Kloeckner Humboldt Deutz A,.G. (Magirus), Ulm, G.F.R,

Minibus - front and rear engined with 70E6 diesel engine, 4 cylinder, 110 HP
air-cooled,

Buses for 32 and 43 pPassengers rear engined with diesel engine 150 E 10
and 200 E 12 165 HP, 6 cylinder, air-cooled,
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Bus Memuf.u‘turln‘ Consurlmm,___'_['_(j»hl':m
This fectory was collabor iting with two different factories, Busens

produced in this factory were Coneygl Bilssing, capacity 41 passengers,
with diesel engine UTD, 167 HI*. 2400 rpm,

Minibus is produced in collaboration with Fiat Co., Torino, Italy -

it is OM Lupetto (OMI1D 94) minibus for 23 - 25 pasmengers with four-

cvlinder diesel engine B5 Hi* a1 2400 rpm.  Variation of the minibus OMID 94
is ambulance OMID 94 for 2 person and 8 beds,

The factory was in financial difficulties but in 1351 (1972/3) was con.

tinuing again in the production, The production is labour intensive due to
low mechanisation,

The factory is claiming that the production in 1351 (1972/3) was
nearly 250 pcs, of minibuses and that in 1352 (1973/4) it will be over 300
pieces,

Instead of the Bus Consul Blissing the factory started in 1352 (1973/4)
the production of OM Tigrotto (Sariea) bus (Fiat) with four-cylinder diesel
engine, bore 110 mm, stroke 130 mm, 2600 rpm, 110 HP, capacity 30 geats,

The factory also changed the name: Iran Industrial Vehicle Manufac-
turing Private Co, Tehran - Khodrowsazan Iran, Tehran,

Iran Peyma Co,, Tehran

Iran Peyma Co, is primarily transport corporation, It ia producing
buses and minibuses for its own needs, This company is buying chassie

of buses and minibuses mostly from Iran Nationa] Co., Tehran, and is

producing only the body, The production is labour entensive due to low
mechanisation,

Iran Leyland Co,, Tahran:

This factory started in 1351 (1973) production of double decker buses,

The production in 1381 (1972/3) was 23 double decker buses; it will be
extended in 1352 (1973/4),
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TRUCKS

There are four factories producing trucks from imported components

#d parts {n Iran at present, The production started {n one factory in 1340
2 (1961/2),

§ Production, Import, Export and Apparent Consumption of Trucks in pcs,

4,

13421 1344 1345 1348 1347 1 1349

348
(1984/5) (1965/86) (1966 /7 (1967/8) (1968/9) (1969/70) (1970/1)

¥ rroduction 1063 1840 1679 1977 3693 5,95 2809

Import 422 669 1187 1278 1542 725 1011
{ Export 1 1 1

{ Apparent consumption 1484 2308 2865

i Source Research Centre for Industrial & Trade Development of the Ministry of Econom

;: Production of Trucks - Details

1343 1344 1345 1348 1347 1348 1349
(1984/3) (1985/8) (1966/7) (1967/8) (1988/9) (1969, 70) (1970/1)

jKhavar Co, Benz,
Tehran 407 707 763 810 1390 1979 1761

flran Leyland Co,,
§ lehran 450 850 49?2 100 532 481 351
RZamiad Cn, Volvo,

Tehran 112 200 Jos 338 224

aveh Co,, Mack,
Tehran 14 23 350 K1 ¥} 233

hers - 13 10 238

Total 1063 1840 2693 2809

havar Co, . Bens, Tehran

The biggest producer of trucks in Iran at present, collaborating with

Baimler Bens A.G., Swttgart, G.F.B, It s producing different types and
izes of trucks,
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Tvpe Kind of Truck I vimissible gross Engine

weoeirht o tons

L8264 Refrogerating T+, & orans Diesel OM155
1.52624 Tanker Jhorons Diesel OM159
F.S1o24 Refrigerating tvok 19 1ons Diese] OM155
LLK1921 Front Tipper 19 tons Diesel OM 155
1. 1921 Dropside body 19 tons Diesel OM 155
LLAKI91] Front tipper 't tons Diesel OM152
LK 911 Front tipper 7 tons Diesel OM152
1. 911 Dropside body, tanker, vin iong Diesel OM352
P 808 Dropside body, van 8 lens Diesel OM1314
LP 608 Dropside bodv, van b tons Diesel OM314

Description of Existing Machinery and lquip'nent:

Pressing shop is equipped with 15 mechanical presses, the biggest are
two presses 3 800 tons capacity, 5 hending machines, 4 guillotine shears, etc,
Welding shop has 15 pcs of welding machines of different kinds und sizes,
Machining shop is equipped with lathes, milling machine, drilling machines,
grinding machines, saws, etc,

Iran Leyland Co,, Tehran:

This factory is producing trucks from partly imported components and
parts from Leyland Motors Ltd, Lancashire, G, B, Parameters of produced

P

Akl ]

trucks are

Type of Chassis Type of Truck , Gross weight Diesel Engine

Super Comet 14BSC1L Front tipper, drop- 18 tons 169 HP DE400

side hody

Alamd ! 17 tons OE401

Super Hypo 305MSL Trailer with tractor 30 tons 210 HP DES880
J05M17L, 48 tons DE631
900FG Dropside body, van 9 tons 105 HP

Sewerage trucks, 800 and

15000 gallon capacity, garbage
trucks with 20, 35 and 50 cu, yd,
capacities, Tankers for water and
petroleum products of 10000, 12000
14000 and 18000 litres capacity




11, 3,29

Diesel engines are wiater-cooled, four-stroke, their production see

Antomotive Diesel Engines.

Description of Machinery, Equipment and Process:

A press shop is equipped with 16 mechanical and hydraulic presses,
from this with 1 hydraulic press 900 tors, five 150 ton eccentric presses,
one hrake press and one stretch press. for cutting sheets and plates one four
meters long guillotine shear is installed, In this shop pressed components
and parts for cabe, body and chassis are produced,

Diesel engines are assembled with gear boxes and drive units in
mechanical components assembly shop, equipped with dynamometer en-
gine test facilities, and diesel injection equipment testing facility,

The other shops are sub-assembly and final assembly shop where
cabs, body and chassis are sub-assembled and after painting operations
assembled to complete truck,

Total number of workers in 1341 (1969/70) - 532, from these 166
non-operative and 366 operative workers,

Capacity of plant is approximately 1200 vehicles/annum fone shift
operation,

Components and parts, produced in the plant: Body panels, drivers cab,

some components and parts of chassis, seats, wiring harness, trim,

Components and parts purchased in Iran, Batteries, radiators, leaf
springs, safety and normal glass, tyres, tubes (except 8,25 x 17, 14 ply
tyres),

Zamiad Co, - Volvo, Tehran

This factory is producing trucks in collaboration with A. B. Volvo,
Goetenburg, Sweden, Parameters of produced trucks are:
Type of

Chassis Type of Truck Gross weight Diesel Engine
capacity :

Na8s Trailer with tractor, front 18 tons gr, w, 185 HP
tipper, drop side body 270 HP

NBgs Trailer with tractor, fron 22 tons gr,w, 185 HP
tipper, drop side body 270 HP

N85 Front tipper, drop side body 14,8t gr.w, 160 HP, 195 HP

F83 Front tipper, drop aide body 6 tons capacity 118 HP
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Dicsel engines are ooy vevanled D fogprestroke: their production ix
not presuned,

Phe facsory was emp o g in 1348 (1969/70) 409 operative and non-
operative workers,

Description of machivery, equpnient and process as well as com-
panents and parts produced 10 the plant and purchased in Iran - see Vannettes -
the same Tirm,

Kaveh Co, Mack, Tehran

Most of the components and parts are imported from Mack Trucks,
Inc, Pennsvlvania, Allentown, USA, TI'he factory is producing only one type
of truck

N Type of Chassis  Type of Truck Caeacitx Diesel Engine
R611SY Trailer with tractor 40 tons 250 HP

Diesel Engine is water-cooled, four-stroke; its production is not
presumed,

The factory was employing 521 workers in 1348 (1969/70)

Forecast of Production of Trucks
1351 1356 1361 1386
(1972/3) (1977/8) (1982/3) (1987/8)
Production of trucks pcs 3200 7800 13000 21000
The above given forecast of production of trucks has been made by
the author of this study on the base of the following assumptions:
1, Forecast of the production in the year 1381 (1972/3) is based on the
nine months production exterpolated to twelve months.
2. Forecast of production for trucks in the years 1356 (18977/8) until
‘ 1366 (1987/8) has been made on the basis of the growth rate applied
i to imports and production in the years 1343 (1964/5) until 13580 (1871/3),
3, Projected growth rate were derived by correlation with expected lovels

of gross national product,
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4, The majority of goods w;l] be transport,.q by trucks, but there will
be lower growth rate for transportation by trucks than by railway,

N [n the future there wil] 1 fendency to use tpucks with substantially

higher tonnage than now., f.e, the growy rate of demand and pro-
duction of trucks in preces will e low, ¢ than 1), Krowth rate of

transported goods in ton kKilometiyg,

T'here are some firms, buving ready Chassis of trucks with engine
etve and producing only body - for example tanks etc, The biggest of these
hroducers are Lule® Va Machine Sazi Iran Company, Tehran and Azari Tank

S . LS Bl o ST . s e =

Factoryv, Tehran,

1 Code No, 18119 Fire-Fightlng Trucks

There is one factory assembling firv-fighting trucks in Iran at present -
Cyrus Arjomand Tehran, This firm is importing assembled chassis with
vngine and it ig only Producing body (cabin, tank) and fire-fighting equipment
fpump),  The production started in 1341 (1962/3),

Import, Production and Demand of !-‘ire-Fighting Trucks

Tarifr 1342 1343 1344 1345

1346 1347

No, (1963/4) (1964/5) (1965/6) (1966/7) (1967/8) (1968/9)
§ 890E1-3 Imnomt pcs 5 5 8 7 3 18
Production " 50 20 30 40 45 50
Demand " 55 25 38 47 48 68

f Source Research Centre for Industrial & Trade Development of the Ministry
of Ecoﬂomyo

The {irm has no collaboration with any producer, it ig purchasing
g different trucks according to the needs of the Iranian market,

Forecast of Demand and Production of Flre-l‘ighting Trucks

1351 1356 1361 1366
(1972/3) (1973/8) (1982/3) (1987/8)

Demand of fire-fighting trucks 75 110 150 190
Production of firesfighting " 55 90 130 180
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Using 1347 (1968 "9 s the base vear and the historical annual rate of
merease of demand and prodiuction of Dire-fighting trucks, figures for the years
PUTOTZ I Nt 1060 (198 8 were esterpolated by the author of this study,
T production of fire-Ciehoine tracks could be combined with the production of
ather spectal tracks Like motor extension ladders (Tariff No, 3901:1-4), motor
speoomng machines (Taret No, B90E 1 -2), motar sweepere (Tariff No, 890E1-1)
v,

ot of Special Troexs

Lot 1444 1345 1346 1347 1348 1349 1350
N\, (196576) (l96617)(1967/8)(1968/9)(196&‘70)(1976/1)(19711
BI0L 1 -1 NMotor sweepers
PO, 12 Y 4 8 14 67 4
820171-2 Motor sprinkling
machines pcs, - 4 - 9 2 2 61

8901 1-4 Motor extension
iadders pes, 1 6 - - - 8 2

Motor 1Lift Tracks

There is no production of motor 1ift trucks now, but John Deer Co, in
Arak got licence for the assembly of model SD480, The asmembly started in
1351 (1972/3) - 32 pes/year and in 1352 (1973/4) the full capacity will be
reached 36 pcs/year,

Import of Lift Trucks

TA\?O'“” 1345 1348 1347 1348 1349 1350
. (1966/7) (1967/8) (1968/9) (1968/70) (1970/1) (1971/3)
833 B2 Lift Trucks pcs 89 171 168 162 222 149

Source: Foreign Trade Statistics of Iran.

The production of 1ift trucks in Arak will cover less than 20% of total
demand.
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Forecast of Demand, Production and Shurtnge of Lift Trucks

11351 11356 1361 1366
(1972/3) (1977/8) (1982/3) (1987/8)

Demand pcs 210 3110 430 680
Fxinting capacity " 16 kT 36 36
New capacity " - 300 300 500
Prodiction " 32 160 330 520
Shortage " 178 170 150 160

Using 1350 (1871/2) as the base year and the historical annual rate
of increase of imports, figures for the years 1351 (1972/3) until 1365
(1987/8) were exterpolated, by the author of this study,

It is advisable to extend the existing capacity in the Fifth and in
the Sixth Five-year Plans.
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MOTORCYCLES AND MOPEDS

Till now, there ar: only two firms producing motorcycles from

imported components and parts:

Khalid] Company ~ Teherun

This factory is collaborating with Piagic and Company Spt, Genova
Italy, producing Vespa motorcycle 90 cu. em., 7.5 HP airecooled, twoe
stroke. The licence was issued for a production of 1500 prl/year, but the
production in 1348 (1969/70) was only 419 pcs. and approxiinately 300 pce.
in 1349 (1970/71),

The factory got also a licence for the production of three-wheelery,
1000 pcs/year (Vespa 11 HP, 12¢ cu. t¢m.) but as three-wheelers are pro-
hibited to be used in Teheran, three-wheelers will not be produced and most
probably even the production of motorcycles will be stopped in 1350 (1971/2)

(the factory will assemble vannettes instead of three-wheelers = see Vannettes),

Taheri Industrial Company - Teheran

The production started in mid « 1350 (September 1971), Production
program is now limited to two types:

Moped = Towsan 50 cu. cm,, 3 HP, air cooled, two stroke, total
weight 47 kg.

Motorcycle Zoobin 100 cu. cm,, 6 HP, air cooled, two stroke,
4 speeds, total weight 67 kg.

Both products are made in collaboration with Ducati S.A. Italy. Im
the future, they would like to produce also motorcycle 125 cu. ecm. It o




rxiocted that the production in | 350 (l"?l‘/r.') will reach 3000 preces (in

[

vrtry 1972 only 300 pes, were sold), iy 135} (1972/13) approximiately

viomieces. The capacity of the plant is ipproximately 24000 pieces/year

cooshett (15000 preces of Towsan and 000 preces of Zoobini,

At present time the factory 18 producing the whole frame of motor-

eles and mopeds,  tanks, mudguards, sjlenc. wheel rims and front

ook ahsorbers.  The rear shock .hsorbers wil] be produced itater. Foot-

v~ts. handles, stop light covers and shield, made of plastics are also

vroduced in the factory.  Tyres and tubes are supplied by Iran Yasa Tcheran,

cats by Moazemi Mashad and die castings by Arseshkar Tceheran,

Moped 50 ¢u, ¢m. and motorcydle 100 cu, c¢m. do not have battery,

raotoreycle 125 cu,cm, has a battery.,  Wher motorcycle 125 cu. cm. will

2 oche rang

§'¢ prodoced in the plant. the battery will he supplied by Nirou Company,

All other components and parts, i,e. complete c¢ngine with gear box

inoand chain wheels, all electrical outfit, rear shock absorber etc.,

v now imported,  In the future some of these components and parts will

¢ produced in the factory,

g csuription of Existing Machinery and Equipment

The factory is equipped with special machines for production of
heol rims, pipe reducing, cutting and bending machines, horizontal drilling

:achines, frame assembly machine with spot and butt welding machines,

omponents and parts made of sheets are pressed on 500 tons

hydraulic prase

nd 63 tons mechanical press. Frame after welding is sand blasted, then
plhosphated, painted and dried in tunnel drier. Wheel rims, mudguards,

vating),

¥ 'encers etc., are metal Plated (degreasing, copper, nickel and chrome

Motorcycles and mopeds are assembled on belt conveyor.

Tota! number of smployees 50, total {loor space 4000

8q. m.
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The empany was oy st 10 T 19ed) and got the licence

tor production of 2500 mopeds -5 vy vm. The tirm is collaborating with

Sache A, G, West Germany,

The tactory s claimii o Uit the capacity of the plant is 10000 pes, [y«

moone shitt operation,

The Produ tion 1347 B Y T I RV X 1380 IEL31
of Mopeds (1968/69)  (960°70)  (1970/TM) (1971/72)  (1972/73)

Production of
Mopeds pieces 4252 Snh7 527 9153 12500

Svurce . Research Centre for Industrial and Trade Development of the Ministry

of Economy,

At present time the factory 18 producing the frame of moped, tank,
wheel rims, shock absorber, mudguards, silencers, footrests, handles etc.
Tyres and tubes are supplied by Iran Yasa Co. Teheran, seats by Maarun
Mashad, All other components and parts, i.e. complete engine with gear
box, chain and chain wheels, all electrical outtit, brakes etc., arenow ime

ported,

In the future some of these components and parts will be produced
in the factory,

The existing machinery and equipment is mostly the same as at
Taheri Industrial Co. Teheran. The total number of smployees (workers,
clerks, experts) is 80,

The other factory for production of motorcycles and mopeds (motor-
pedale cycles) is under construction:




frar_ Bicycle and Motorcycle Manwfacturing Co, Quazvin

This factory will produce motereycles, mopeds and bicycles,
“topeds (motorpedale cycles) will Iye rroduced in collaboration with
Motobecane=Joint Stock Co, Pantin, S1, Dems, France, The hheence
w18 1ssued for a production of mopeds Lmotorpedale cycle), engines
T cme up to 125 cu. cm. airscooled, two stroke, 25000 picces

o ovear in the first stage and 40000 44 the second stage,

The production of three types of mopeds « AV50S - AV50VS and
AV 92 biplace will start at the end of 135] (1972/3) by assembly of im-
ported components and parts and then step by step the whole moped will
he produced in the factory, including some components of engine. Saddles,
valves, pumps, chains, freewheels, flywheel magnetos and varicus electrje

cal equipment, carburettors, taps, plugs, speedometers, pistons and rings

§ “ill not be produced in the factory,

The production of mopeds in the first stage will be 25000 pieces /year,

8 he funl capacity will be 40000 pieces/year in one shift,

The licence for production of motorcycles was issued for 15000
reces in the first stage and 35000 pieces in the second stage,

Motroeycles will be produced in collaboration witih Yamaka Motor
Company Ltd., Japan., The production will comprise models with gasoline
engines 80 cu. cm., 80 cu, em., 100 cu, cm., 125 ¢y, cm., 250 cu. cm.,
350 cu. cm., and 650 cu, cm, The production will start with approximately
15000 pieces of motorcycles per year and the final capacity will be 35000
picces/year in one shift,
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Description of Machinery and Boquipment

The factory will he equipped with modern meohanical presses
2 preces @ 200 tons, T piece @ 200 tons, | prece @ 500 tons), welding
cquipmuont (spot welding machines), asscmbly conveyors, tunnel kiln for
enamme!ling, testing equipment et In the thitd stage of construction (after
2 vears) the multi=spindle lathes will Le cnstalled,  Total employment (inclu=
ding the production of bicy.les) will he 740 workers and 52 techniciane,

cierks and (xperts,

Import of Motorcycles and Pedalivcles Motor Assisted*

. 573 1144 1145 1346 1347 1348 1349
Taritf No, "h4 /65 165/66 '66/6T1 '67/68 '68/9 %9 10 10/1

8941 Motorcycles = pieces  Ri"] 17257 19896 15093 23558 35708 4038]
- - 2 ) 6
8942 ficﬂg}icy_clpe.llvcwwr As- 452R 7554 12969 22%94 131889 28039 4409

— —

‘Pedal cycles motor assisted in lude mopeds and bicycles with small auxiliary
eaginc,

Source : Foreign Trade Statistics of Iran

Yamaha Company Qazvin

Ministry of Economy issued in 1351 (1972/3) new licence to Yamaha
Company in Qazvin for production of motorcycles, Projected capacity of this
new plant is 23200 motorcycles per annum. This factory is collaborating
withk Yamaha Company Japan, and will produce motorcycles from 90 cu. cm.
up to 600 cu, cm. The production will start most probably in 1353 (1974/5);
the first type to be produced will be motorcycle Yamaha 250 cu, cm.

Forecast of Demand, Capacity, Production and Shortage of Motorcycles

1351 1356 1361 1366
(1972/713) (1977/18) (1982/83) (1987/8)

Demand 48000 70000 100000 120000

Existing Capacity 30000 73000 73000 73000

New Capacity - - 50000 80000

Production 16000 40000 90000 120000

Shortage 32000 30000 10000 -
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; Forecast of Demand, Capa(glli__}"__rﬁg_«’l'g}._l_x__gg)__.gilﬁ;S‘_}lgrta ©_of Mopeds

H s 35, 1361 566

“ (1972/13) (1977./78) (1982 /83) (1987 /ux)
?E Demand 40000 TOO000 0000 116000
é Fxisting Capacity VRO 500000 ROQC Yy 000

: New Capacity - - 50000 KOO

% Production 1 K600 45000 80000 tlocon

i Shortage 22000 25000 10000 -

B —— e

The ahove given forecast of demand and production of motorcycles

T ] and mopeds has been made by the author of this study on the bas:s of the
1M/ growth rate applied to imports und production in the years 1344 (1965 /66)
813711 until 1350 (1971/72). Projected growth rates were derived by () relation
42614 with expected levels of per capita income.

\
BICYCLES

Until now, there was only small production of bicycles from

imported components and parts. The majority of demand was covered

hy imports,
't of Bicyles According to the Foreign Trade Statistics of Jran

1345 1346 1347 1348 1349 1350
('66/67) (*61/¢8) ('68/69) (169/70) ('70/71) (*11/72)
' I Bicycles - pleces 77,396 73,153 113, 380 133,256 141,937 111, 358
' 2 Tricycles not
motorized - pieces 2,897 2,211 2,989 3,006 1,871 2,206

r.

Partes of bia 627,208 764, 640 639,575 786,058 959,500 748,827
cycles « kg,

I construction is new, modern factory:
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Iran Biiy e and Motorcycle Manufacturing Company - fihazvin

The factory will start the production of bicycles in 1381 (1972) pa
from 1mported components and parts.  The production programme will inc
5 sizew of Licycles = 147, gov, 22", 26" and 2K and also motorcycles an

mopeds (see Motorcycles and Mopeds).

The capacity of the plant will be 120,000 pce, of bicycles per ye:
in the first stage and 200,000 pieces per year in the second stage,

In the second stage all components and parts, except chains willt

produced in the factory or will be purchased in lran,

Forecast of Demand, Capacity, Production and Shortage of Bicycles

1351 135", 1361 1366
(1972/3)  (1977/78) (1982/83)  (1987/8¢

Demand - pieces 130,000 200,000 290, 000 350, 000
Existing Capacity - pieces 120,000 200,000 200, 000 200, 000
Plarned Extens:on « pieces - - 100, 000 200, 000
Production -~ pieces 15,000 180,000 290,000 350, 000
Shortage - pieces 145,000 20,000 - -

Using 1350 (1971/2) as the base year and the historical annual ri
of increase of imports, figures for the years 1351 (1972/3) until 1366 (191
were exterpolated by the author of this study. Projected growth rates wer
derived by correlation with expected levels of per capita income.

It is advisable to extend the existing capacity in the sixth and se
fiveesyear plan,
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1RACTORS

There are three firms assembling tractors from imported components
in't parts in [ran at present,

I'ractor Plant in Tabpiz

This factory is assembling tﬁcton Universal U650, (twoewheel drive)

UnSl (four wheel drive), from imported SKD (semi knockede=down) components
and parts from Romania,

Deacription of Tractoy Universal U650, U65I1:

Engine:

Type Diesel D 103
Cylinder No, 4

Bore mm, 128
Volume cu, cm. 3780

R. P. M, 1200/2800
Cooling water
Strokes four

The assembly started at the end of the yea.: 1348 (1970). The pro-

fl duction was 30 pieces in 1348 (1969/70) end 3032 tractors in 1349 (1970/71)

but a large part of the production remained unsold. In 1350 (1971/2) the
assembly was again 3000 pPieces - orders were Placed by Bongah, state owned ore

kanizetion for marketing and servicing agricultural tractors. Until now (1351)

No components and parts are Produced in Iran. There are now 475 employees and

the total covered aree is 12000 sq. m. Under construction are halls for pres-
sing shop, welding shop, tool room and gear shop - the additioral covered ares
il be 35,000m%.  After completion of the whole plant, the total area covered

ill be m,snomz. The existing machinery consists of only one assembly con-

¢yor, onepaimting boot, 3 testing machines for transmission system and re-
atively small training centre,
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Contract for machinery and equipment for production of comp
and parts was signed in 1351 (1972); in 1352 (1973) will start preseing
welding and painting operations and after five to sim years the produc
wili reach 5000 pieces/year i.e. the full capacity of the first stage of
construction and the local content of components will be 80-90%, diee
engines will be produced in the plant (or in other plante in Iran)

In the detailed project report it wae assumed that this plant
have its own foundry, capacity 14,000 tone/year, and forge plant but, u
now no decision hae been taken if these ehops will be buill, In the f
lack of castings and forgings may cause troubles,

It is estimated that after 10 to 15 years the production will
10,000 pieces/year i.e. the full capacity of the second stage of consts

John Deere Co,, Apak

The factory is assembling traciors {rom imported SKD compc
(semi knocked-down),

Type of Tpactor Riesel Engine
920 40 HP, waler-covled, flour
2120 76 HP, water~cosled, four |
jl20 06 HP, water-cecled, feur |
4020 106 HP, water«ceoled, four |

The assembly started in 1349 (1970), the preduction was 100
In 1355 (1976/77) local content of components will be IOR = this is ve
and ehould be improved in the next years. It io estimated that st the
production, type 2120 (76 HP) will represent 6% (1350 pisces/yess);

quantity is big enough for production of diesel engined in ons of the ¢
(or under construction) factories.



poner.h
ing,
uction
of

esel

will
, unti|

future

reach

Btruct..

’OM nts

stroke
stroke :
stroke |

Jeven in the future the
stroke 3

tractd
very lov}
he full
; thie 'L
odluﬂt,

i)

The ii
§ i the year 1344 (1965/66),

§ Vroduction of Tractors pleces 400 400

1. 3,45

This factory is also asscmbling comblines, planters and other
wriruitural machinery and cquipment and in future it will

produce motor graw
iers, wheel and crawler loaders, forklifts,

crawler dozers cte,  (see
Avricultural Muachinery and FEquipment:; Machinery and Ecuipment for Building
,'.u(lr;atry).

Joemirad - Volvo, Teheran

This factory was assembling until 1349 (1970/71) from SKD (semni

knocked=rdown) components tractors Volvo T600 with 65 HP diesel engine,

water=cooled, four=stroke, but from the year 1350 (1971/2) it is

4ssembling
I engine, water-cooled, four-stroke.
licence was issued for maximum 2000 pieces,/

tractors Volvo T650 with 72 HP diese

% Production of Volvo Tractors

1344 1345 1346 1347 1348 1346
('65/6) (*66/7) ('67/8) (68/9) {'69/70) (*70/71)

400 400 400 550

It is estimated that th- production in 1350 (1971/2)

was 500 pieces
tnd in the near future the maximum will he 600 pieces/yea

re.

Until now there is no local production of components and parts and

local content of components and parts

will remain
very low,
fmport, Production, and Consumption of Tractors - pieces
TQ«'BH 1344 1345 1346 1347 1348 1349
B (' 65/6) (166/7) ('67/8) ('68/9) (*69/70) (*70/1)
B89-1  Import of Tractors 3879 3093 3247 2985 4809 3038%
Production of Tractors 400

400 400 400 900 3682

3493 3647 3385 5709 5720
* Research Centre for Industrial and Trade Development of the Ministry
of Economy,

Estimates

Consumption 4279
Ource
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Forecast of Demand, Capacity, Production Iﬁ orta of - s
(*12/3) ('11/8) {'02/3) "!1[!]
Demand of Tractors 6250 8700 11100 15000
Capacity of Existing Plants appromimately 6000 8000 12000 14000
Production 6000 8000 10800 13500
Shortage 290 700 400 1500

The above given forecast of demand and production of tractors in the
years 1356 (1977/8) until 1366 (1987/8) has been made on the basis of the
growth rate applied to imports and production in the years 1344 (1963/4) watil 1)
(1970/1).

TILLERS

Tillers are small tractore equipped with plough or other kind of
agricultural implements, driven by diesel or petrol engine and hand eperasted
by operator walking after,

There is one factory assembling tillare from imperted components
and parts in Iran at present.

Ashiad Irsa Manufacturing Inds Ceo. Lid, - Tobeges
The factory is located 64 km, from Toheran on the sread Karad) -
Qasvin and is assembling the following tillsrs frem impirted CKD compensante

and pirto from Mitsubishi Company Japan. Seme components are already
produced in the factory, *

%
¥
v 8
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',y,purt of Components and Parts for Tillers

Type of naine “TRT Iy 1339 IS0 13351
Iniler (*68/9) ('69/70)(*70/1) (*11/2)(*12/3)
£ <ispe Dieesl, SHP 200 380 20 - ]
AIMBS Diesel 8, SHP, 2200 RPM - - - 240% 400+
[ VIIMAHE  Diesel, 4, SHP, 2200 RPM - . - 600+ 330+
§ ISTIHE  Kerosene 4, SHP, 1600 RPM 1, 400 300 - 400- 250~
B !'ISTIHE  Kerosene 4, SHP 500 - - - .
BriISDIHE  Diesel 4, SHP - 300 - - ;

1% B1551KSA Kerossmne THP, 2200 RPM 200 270 60 50+ 120%
Biouwm Diesel THP, 2200 RPM . . - %00% 1200+
®1-11SDS Diesel THP, 2200 mRPM 9% 1040 160 - ;

Total 325C 2290 240 1800* 2300+

B stimatee

Diesel engines as well as kerosene engines are fourestroke, watere
vied, one eylinder. License was iesued for production of 6000 pieces, but
cre is no market for such a large quantity, Two types of tillers are partly

poduced in the factory, the local content is approximately 27%. In the future
* third type will be partly produced in lran, The factory asked for licence

B vroduction of emall diesel and kerosens engines up to 8, SHP - jsee

B e for Tillers.

When tiller is working in field in shallow water or in mud, wheels
th tyres are replaced by special wheels made of steel sheets and tubdes.

re are throe typee of these special wheels (fer mud and shallow water);
B of them are 100% locally made.
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Import and Production of Tillers

-

Tarnff 1346 1347 1348 1349 13-
No, (67/8) (68/9) ('69/70) {'70/1) ('71.
AK9.2 Import of Tillers - picces 2,570 2,109 920 154 o
Production of Tillers - pieccs - 3,250 2,290 240 1, o=,
Demand - pieccs 2,570 5,6%9 3 210 394 2,7

Source : Research Centre for Industrial and Trade Development of the Ministry -

Economy.

Forecast of Demand and Production of Tillegrs

1381 13%6 1361 1366
(1972/3) (1977/8) (1982/3) (1987/8)

Demand 2900 3200 3550 4200
Production 2320 2700 3100 3800
Shortage 580 500 450 400

Forecast of demand and production for tillers in the years 1351 (1972/3) until
1366 (1987/8) has been made by the author of this study on the basis of the
growth rates applied to the demand and production in the years 1346 (1967/8)
until 1349 (1970/1)

Description of Existing Plant

Total covered area is 14,000 sq. m. (including offices and stores);
total number of employees is 164, (including production of trailers, treshers,
rice dryers and agricultural implements). The factory is equipped with
modern universal machine tools and presses,

TRAILERS

There are different types of trallers produced in Iran at present
starting from small two-wheel trailers up to the biggest trailers having the
capacily of 100 tons (8 axes, 32 wheels)
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$inport of Trailers

© Tanfl 1344 13485 1§ 1T 1388 1343 1350
- B N, ('65/6) ('66/7) ('67/8) ('68/9) ('69/70; (70/1) ('71/2)

#98B-1 Trailers « pieces 338 868 726 1,008 800 563 624

gSo.rce : Foreign Trade Btatistice

~ WProductigp of plegs According to the Bureau of Statistice of the Ministry of
" REconomy
§CODE 1345 1346

NO. (1966/67) {1967/68)
§383414  Production of Heavy Trailers ~ pieces 1,971 1,414
§3R3415  Produstion of Light Trailers - pieces 116 226

, There are many firms in Iran at present, producing trailers for trucks
fas well as for tractors. The biggeet are:

’M ahmoud

| Production in 1348 (1969/70) - 325 pieces of trailers, mostly for
$ndustrial purposes, the biggeet trailers having a capacity of approximately
0 tons, '

ozzeingadeh -

1 This factory produced in 1349 (1970/71) - 30 pleces of agricultural
Rrailerse: Other produsts « agricultural machinery snd equipment,

res Factery - Tohoran

Production programme : trailers, tow and four wheslers, annual
production 50 pleces. This firm 10 alee preduciag agricultural machinery
§pnd equipment,
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Kabeh Company Shiraz

Production programme : trailers, mostly for agriculture, preduction
in 1349 (1970/71) - 50 pieces, Other products - agricultural machinery and
equipment,

Daghigh « Shiraz

This workshop is producing trailers for agriculture, production in 134¢
(1970/71) was 10 pieces,

Hadadian - Shiras

This workshop produced only one (1) agricultural trailer in 1349
(1970/71), Main production programme : agricultural machinery and equipment,

Khalesi - Shiraz

Thisgworkshop is producing agricultural trailers - production in
1349 (1970/71) = 10 pieces,

Milani - Tabris

Trailers for agriculture, production in 1349 (1970/71) = 3 pieces,

Ensaft - Rasht

Production programme - trailsrs for agriculture, capacity mot given,

Machins Roll - Technical Production - Road apd Construgtion Machines -
JTehoran

This firm is producing:

(1) Trailers drop side body, capacity 4 tons, § tons, 10 tome,

(2) Trallers front tipper, drop side body with hydraulic tipper,
capacity 4 tons, 5 tons, 10 tons. ;

(3) Special trailers for garbage, covered, with doore on the top, '

(4) Caravan trailers - two sizes 8m x 2, m x 2, 4m and bm

x 2, Smx2, 4m,
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The quantity produced is not known,

Kaveh Company e Tehepan

This factory is producing also trailers for trucks produced in the

factory. The biggest trailer produced in the plant has a capacity of 100
tons (8 axes, 32 wheels),

Ashiad lran Manufecturing ind, Co, Ltd, - Teheran

This factory ie producing two types of small two-wheel trailers,
having capacity of 750 kg,

Production of Trailers in Ashtad Iran Manufacturing Ind, Co, Ltd,

1350 138]
(1971/2) (1972/3)

Production of Trailsre 600 400+

*Estimates

Mostafa Ghapd CNe, Teheran

Production in 1348 (1969/70) « 216 piecss of trailers - moetly for
industrial purpeees,

Sharbah Co - Sari
Production in 1348 (1969/70) - 126 pleces of trailers,

Tolima Co, Teberan

Production in 1348 (1969/70) - 45 pieces of trailere,




H
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¢

Dars Co, = Teheran

Production in 1348 (1969/70) - 30 pieces of trailers,

Hamasaeb Co, Teheran
Production in 1348 (1969/70) - 29 pieces of trailers.

Jruck Rah Company - Teheran

Production of caravan trailers 4 x 12m - suitable for office etc,
and 5 eises of trailere from capacity 0,7 tons up to 10 tons,

Hoessinesdeh and Dadkhah - Eofahan

Production of agricultural trailers, production im 1349 (1970/1) - 20

piecee.
[ ¢ 8 Trail
1381 13%6 1361 1366
(1972/13)  (1911/9) 02/83 1
Demand - pieces 3,200 5, 600 9, 000 13,000
Preduction - pieces 2,000 5,300 8, 750 12,000
Shortage - pieces 400 300 250 200

The above given forecast of demand and production of trailsrs has beer
made by the author of this study on the basis of the growth rate applied %
imports and production in the ysars 1344 (1965/6) until 1349 (1970/71),
Prejected growth rates were :lerived by correlation with expected growth zates
of demand of tractore and trucks,




3. AUIOMOTIVE AND STATIONARY PETROL
§ INC LUDING

SEAR POXES, THEIR COMPONENTS
' AND PARTS







AUTOMOTIVE PETROL F460LES

All cars and station w ons ared sorr e Varnettes asgernbled sn [ran

are dreiven by petrol enygines,

Until now there 18 neither prodo, ion of petrol engines nor of
components and parts ir Iran, All petrol ergines are imported completely
assembled:  In the future there will he produc tior of petrol enyines tor

Peykan=Hillman H .nter produced in lran Nat-onal Company Teheran,
Jran National Industrial Manuwacturing Company Teheran

Petrol engine used now for completion of passenger «ar Pevkan-
illman Hunter is fourecylinder, water-cooled, four-stroke, HXRIHP, volume

1724 cem, bore 81,5 mm, 4500 r.p.m,

New models, which will be produced in the future will he equippe
ith two different petrol engines: 1500 ccm (normal Peykan) and 1800 c¢cm

the hisline Peykan model); both engines will be four-stroke, tour=cylinder,
Ater cooled,

Project prepared by Iran National Industrial Manufacturing Company
s designed for production of approximately 62000-65000 pieces of petrol

Ingines per year, i,e. machines and facilities have been proposed within

project to cater for 15 engines per hour nett capacity on 2 shifts working

nd assembly tooling and facilities at 30 Per hour nett capacity on single
hift working,

Foundry for grey iron castings will have a production rate of
5 sets per hour double shift,

In the first stage there will be cast and machined these components
nd parts: cylinder blocks, cylinder heads, bearing caf, fan pulley hub,
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water pump impellor, sxhaust-manifold, flywheel, timing wheels=camehaft,

alternator pull'cy. brake drums, brake discs-timing wheels-cranshaft,

In the second 'ltage the following components and parts will be
machined (castings and forgings will be imported from Chrysler United
Kingdom Limited)= camshaft, (oun rod assembly, distributor and oil
Pump pinion, rockers, tappet, lining cover, crankshaft, rocker shaft,
starter ring, induction manifold, watery pump body, and rocker pedestal,

The average capacity of melting facilities (ofl fired rotary melting
furnace) will be 6,5 tons/hour with 307 spare capacity (based on 80 hours
per week); the maximum Capacity is 8 tons/hour,

All other components and Parts, not mentioned above will be either
purchased from U.K. or from other firmse in Iran.

Foregast of Demand Production and Shortage of Petrol Engines in lran

ustrial Manufacturi. A She
Author of This Study

1351 1356 1361 1366
(1972/13)  (1971/78) (1982/83)  (1987/88)
Demand - pieces 35, 300 72,000 115, 000 153, 000
Existing Capacity - pieces - 65, 000 65, 000 65, 000
New Capacity - pieces - - 55, 000 55, 000
Production - pieces - 63, 000 90, 000 120, 000
Shortage - pieces 35,300 7,000 25,000 43, 000

Before the new plant will reach the planned capacity (it is doubtful if
it will be in 135%6) it will be slready small for existing demand,

.
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It is recommended to enlarge facilities under construction to cover

not only bigger demand byt aleo to produce more components and parts to
avold imports,

Other Automotive Petrol En.incl

Other firmas, Producing cars, station wagons and vannettes with
petrol engiies, have no intention to produce petrol engines in [ran, At
present the demand of these cars, station wagons and vannettes is low,
below threshold for Production of petrol engines and even in the futupe
there will be no improvement in this respect, Some details ahout existing

factories:

Iran Citroen Cgmln Teheran

Iran Citroen Company Teheran is producing cars, pick-ups and
in 1350 (1971-72) started the production of vannettes, all with the same
petrol engine 2-cylinder, four-stroke, air cooled, 42% cu, cm, volume,
bore diameter 66 mm., 3000 r.p,m. 18 HP,

Eroduction of Citreen Care and Vannettes

1347 1340 1349 13%0
(1968/69) (1969/10) (1970/71) (1971/72)

Cars 43 2978 3064 2742+
Vannettes - - - 2443

Total 4) 2978 3064 5185
* 11 monthe only,
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Forecast of Demand of Petrol Engines in Iran Citroen Company Teheran

According to_the Author of this Study

e E 3 361 1386

(1972/73) (1977/78) (1982/83) (1987/88)
Petrol Engines - pieces JR00 HRQ0 10000 14000

The demand of petrol engines in Iran Citroen Company Teheran will
remain below the threshold even after 15 years, Production of these petroi
engines could be solved only in bigger unit with production of other petrol |

engines (for example small stationery petrol engines etc,)

Jeep Company Rambler, Teheran

This firm is producing cars, station wagons and vannettes with

these petrol enyines:

e G on

Aria, Shahin, cars with petrol engine 6«cylinder, foure-stroke, water-

cooled, volume 3105 cu, cm, bore diameter 79,5 mm. 4200 r.p.m.

| 125 HP, The production was in 1357 (1971/2) = 11 months - 3639 pieces.
It is not pre-supposed that this petrol engine will be produced in Iran, as
the demand is and will remain low for economical production.

P or S E

Shahbar~Jeep CJS, open body with petrol engine 4-cylinder, four-stroke,
{ water-cooled, volume 2198 cu, cm, bore diameter 79, 5 mm. 4000 r.p.m. 15 HJ
] 3
i

g Jeep Gladiator wagonnette with petrol engine 6-cylinder, four-stroke, water-
¢ cooled, volume 3800 cu, cm. bore diameter 79, 5 mm, 4400 r.p.m. 1435 HP,

The production of both Jeep in 1350 (1971/72) - 11 months was 2683
pieces. There is no possibility to produce these petrol engines in Iran,
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1]

Moratab-lLandrover Company Teheran

This factory 18 producing pick-up cars ard vannettes with the
same petrol engine 4-cylinder, four-stroke, water-cooled, volume 2286
e Cme, bore diameter 90,49 mm., 4000 r.,p.m, 77 HP, The production

ot pick-up cars and vannettes was 1978 pieces in 1350 (1971/72) - 11 months,

AUTOMOTIVE DIESEL ENGINES

Trucks, huses, mini-buses, tractors and tlicrs assembled in [ran
are mostly driven by diesel engines, The growing production of these ve-
hicles stirred up the production of automotive diesel engines, [n operation

or under construction are the following plants:

IDEM - Iran Diesel Engine Motors Company Tabriz °

This factory will produce all diesel engines for Benz trucks,

huses and mim-buses, i,e,

Type OM3il4 OMis2 OM355 OM360
4 Application  Truck 608,808 Bus 980 Truck 1921, 1924, 2624 Bus 915
' Mini-bus 309 Truck 911 Buses 1313, 1317
Cylinder No, 4 6 6 6
Bore mm, 97 97 128 115
HP 30-85% 45-120 115-220-,115-240 80-192
RPM 1200-2800 1200-2800 1200-2200 1200-2300
Weight kg, 290 382 792 620

Cooling - Water-cooled -

The buildings are complete, but the production started only by as-
sembly of diesel engines made of imported CKD compone:ts in 1349 (the
beginning of 1971), production approximately 5 sets/day, In 1350 (1971/72)
the production is 80 up to 100 pieces/week, When the factory will reach
full capacity (approximately after 4 years) it will produce 12000 sets/year




1. 3,56
R P_— .
. a - .
motwo shitts,  Components and parts wiui be produced in the factory in th-
second up to the nitth stace of produition, [t the second stage of prouduct,
hegonning ot 1331 (April 1972) sonie smali components and parts and comy.,
water pump and ol pump will be vroduced, 1n the third stage of product.or
1351 (1972) medium si1ze components ar par's including fly wheel and gear
' for starter will be machincd, 1n the tourthc stage of production timing gears
and crarkshaft will e procaced anc o the 1itth stage of production the cra:
: cisce and cylinder hoad wiii be produced in the factory.,
! in the fifth stage ol production the content of components and part-
produced in the factory wiil be approximately 45-507,,
;
Fuel injection pumps including fuel feed pump, governors and
nozzles, filters, crankshafts etc,, wiil be imported (or purchased in Iran),
Prodiction of Trucks, Buses, Mini=buses with Benz Diesel Engines in
1349 (1970/71)
Trucks Buses Mini-buses Total
, Iran National Teheran pieces - 924 2736 3660
. Khavar Company Benz
Tcheran - pieces 2470 - - 2470
3 :‘:l:=:8:=:=:=-=-=‘:ﬁ::::::ﬂ::::‘:==-’!:=.‘:.:2::::.::'—':...::.'.3:.63.::-:
2
Forecast of Demand of Benz Diesel Engines
1351 13%% 1381 1388
(1972/73) (1977/78) (1982/83) (1987/8s
: Demand of diesel engines - pieces 4900 9800 14800 22500
Production of diesel engines - pieces 4900 9800 14800 22500

From the above given data it is seen that the full capacity of the factory
will be utilized in 1359 (1980/81), In the next years it will be necessary

to increase the production by additional shift and/or by installation of
new capacities,




and
vannettes, i, e,
Type OE 640, 68] OE 400, 401

Application Truck Truck, Vannette
Uylinder No, 6 6

“ore mm, 127 107, 19
gHp 200-240 125-149

RPA 2400 2600

Weight kg, 800 536
: Cooling Water=cooled

. .
b

Exiat.ng Machinery and_ﬁmuynwn}_

There is only assrmbly line and 14

2}

vqinped with special machine

Ceviand Diesel Iran Tahris

This plant shoul

vt vresent,  Line for production of w

s roduce diesci engines for Leyland trucks

testing stands in operat:

ater pumps and oil pumps will be

tools as well as universal machine tools,

The plant is under construction,
gmachinery and equipment will be installed
here will be the continuation of this project),

tantially lower than the

nd

¢ not produced in the plant,

Detailed project report was prepared
Apacity of 6000 sets/year in two shifts,

the buildings are ready, but the
at the end of 1973 (1352) (if

and buildings were built for

The plant is designed without
wn foundry and forge, As the demand in the near future

will be sub-

capacity (see forecast of demand below), the

Apacity as well as the machinery and equipment for production of components

parts will be most probably reduced, Crankshafts and timing gears will




;
i
4
H

11, 3. 58

- - . - PO ‘-
. .

Production of Trucks and V.unncttes with Leyland Diesel Engines in

1349 (1970/71)

Vannettes Trucks Total

Iran Leyland Company Teheran 36 34 650

In future vannettes will be prodiced with petrol engines (only vane
nettes with petrol engines will be allowed in towns), therefore the demand of

diesel engines will be substantially reduced,

Forecast of Demand of Leyland Diesel Fngines According to the Author of
This Study 1351 1356 1361 1366

(1972/13) (1977/18) (lqazéu) (nuaaa)
00 580 11
L S SR 2 I 2 i1 201 PRl RS R SRR 4 AR 2T ]L S22 R Na-A-0 3 S RS FRYES R Y BIRETF] T

From the above given forecast of demand it is seen that the plant

with & capacity of 6000 sets/year will be fully utilized after approximately

30 years., Even when the capacity of the plant will be substantially reduced,
the plant will not face an adequate market. There are three possibilities how
to utilize the free capacity:

(1) Export of diesel engines to Turkey, where the same diesel
engines are needed for completion of Leylands trucks and

tractors,
(2) Production of diesel engines in licence for other trucks,
vannsttes, tractors, buses etc. - for example for Joha Deer

Volvo, Tractor Plant in Tabriz etc,

(3) Bubstitution of dissel engines in some trucks, vannsttes, tractor
and buses assembled in Iran by Leyiands' diesel sngines.

It will not be easy to solve any of thess variants.
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§ I'ractor Manufacturing Company Tabriz

E;

This plant will produce complete tractor Universal U650, U651 inclue

%,g,m diesel engine, i,e,

!'- ‘rypp D103
g Annlication Tractor U6SN, U651
‘ «y hinder No, 4

Bore mm, 97

qHP 60

ARPM 1200-2800

#Cooling Water-cooled -

As the production of diesel engines is combined with the productionof

$ractors to one plant, all data see Production of Tractors,

fDther Automotive Diesel Engines

Other firms, producing buses, mini-buses, vannettes, trucks,
@:llers and tractors with diese] engines have no intention to produce diesel
gorinee in Iran, In all cases the production of buses, mini-buses, vannettes
nd tractors is low, Only tractors produced by John Deer Company in Arak
ill be produced in bigger quantity (see Tractors),

i{ther Firms, Produci buses, Mini-buses, Vannettes and Tractors with

i#esel Engines - Production 1349 (1970/71)

Buses Minibuses Vannettes Trucks Tractors Total
Pars Lux 00 123 - - - 42
§ amia-Volvo Teheran - - 180 215 550 908
flohn Deer Co. Arak - - - - 100 100
aveh Co, Mack Teheran - - 144 100 - 244
=o:‘§!=:.:l!IIll.......““lﬂlﬂotoll.....JI:II.I.I-zziigl..Sllsllsl.lllgigttz.l 84: 2=
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In future some diesel encines for these vannettes, trucks etc, might -
produced in Leyland Dicsel [ran Tabriz (sce above) or in Dorman Diesel Iran
Tabriz (see statonary Diesel Fugines) some of them even co-operated in the

frame of RCD countries,

STATIONARY AND MARINE OIESEL ENGINES

Stationary diescl engines in [ran are mostly used for agricultural
irrigation and power generation: a substantially smaller quantity is used
for pumps in dwelling houses, connected to other michines like compres=
sors, concrete mixers, welding sets, cranes ete, Stationary diesel en-

gines are also used in road rollers, small dump cars etc,

According to "Water Requirements for Agricultural Irrigation in
Iran" prepared by Stanford Rescarch Institute, there were installed 36,426
diesel engines for agricultural irrigation 1n 1346 (1967/68), From the
import statistics it is estimated by the author of this study that total
number of all kinds of stationary diese!l engines in operation (including
engines used in irrigation) in the year 1349 (1970/71) was 80, 000 -
85,000 pieces {without tillers),

Import of Stationary Diesel Engines

Tariff 1342 1343 1344 1345 1346 1347 %
No. (*63/4) (r64/5) (165/6) (*66/7) (*67/8) (168/9) -

823B3 Stationary diesel
engines for ag-
ricultural wor-

kings / pieces 141 123 210 227 i 191
tons 87 65 210 153 293 158
823B5 Stationary explosion e
or internal combus- :
tion engines / pieces 20471 5500 10872 9074 11937 18112 %

3492 4364 6941 5035 7349 7]3% 3
1348 134 j
('69570[ "70471! "71472!

158 203 648
14282 13094 18282
6202 6019 5179

Source : Foreign Trade Statistics of Iran
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3L'.x‘>r~(l by the author of this Study as follows:
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Tarifi No, 823BS include petrol engines. From detailed list of

V:“'am‘;\)ru of different countries, the imported stationary diesel engines as

j‘wll a8 stationary petrol and kerosene engines in the last two years were

1348 (1969/70) 1349 (1970/71)

—Ppcs, ) cs, %

Engines up to 7 HP 3750 25,8 2390 17,5
Engines 7 up to 40 HP 8970 61.8 9415 68,9

4. Engines 40 up to 240 HP 1630 1,2 1670 12,2
» Engines over 240 HP 178 1.2 191 1.4
TOTAL 14%28 100, 0 13666 100,0

The marine dissel engines as their design is very close to stationary

- ffiesel engines are also included in this chapter,

v
A

4 NO

$mport of Marine Engines

ariff

1345 1346 1347 1348 1349 1350

('66/7) ('67/8) ('68/9) ('69/70) (*70/1) ('11/2)

P23A-3 Light marine

engines - pisces 29 7 53 11 k 5
‘ tone 13.6 8,7 9.9 12,9 11,6 4.5
B23A1-4 Boat engines « pcs, 41 8l 65 216 199 117
tons 10,0 8.2 6.2 9.6 10,1 4.9

23A1-5 Parts of marine

and boat engines
tone 8,5 14,2 1,6 10,3 10,0 84.3

2urce : Foreign Trade Statistice of Iran
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Taritf Noe 823A1-3 and 823Al=1 inclide also petrol engines, The

imported marine and hoat engines were prouped by the author of this study
a8 foellows:
Torigt 13458 1444 1347 1348 1349
No. (*06/7) (*u7/%)  (Y68/9) (%69/70) (%70/71)
823A1-3  laght marine engines
7-40 HP - pieces - - 52. 5 -
40-240 HP = picces 29 I ] 6 -
over 240 HP -« pieces = - - - 3
K23A1-4 Boat engines
up to 7 HP = pieces 23 69 53 215 194
7-40 HP - pieces 3 9 11 1 5
17-240 HP - pieces 3 3 1 - -

Boat engines up to 7 HP (the majority of imported engines) are mostly
petrol engines, all other groups (light marine engines as well as boat

enyines) aire mostly diesel engines, -

1. Staticiary Engines up to 7liP

This group of import includes diesel and kerosene engines for tillers,

representing the bigpgest part of imports, These engines are technologi-

cally closer to tractor engines than to stationary diesel engines, Ashtad

Iran Manufacturing Company Limited Teheran imported the following quan-

N

tities of diesel and kerosene engines 4,5 HP up to 11 HP for their assembl

of tillers and as ancilliary engines for agricultural machinery and equipment

(pumps threshing machines, etc,)




1447 1348 1349
(1968 7¢.9) (1969/70) (1770/,71)
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These engines range in sizes Letweern 4, ¢ HP up to 1 HP, It is

cstimated that the consumption of diesel and kerosene engines up to

7 HP in this factory was as follows:

1417 1344 1349
(1965:69) (1969/70) (1970/71)

e S i <+ i et

Kerosene Engines up to 7 HP app. . 2100 1000 500
Diesel engines up to 7 HP app. pcs, 950 1500 1100

TOTAL app. pcs, 3050 2500 1600

The difference between total estinated demand (import)of diesel
and kerose  engines up to 7 HP in 1348 (1969/70) and 1349 (1970/71)
and the sales of the same engines by Ashtad [:nan Manufacturing Company
Limited are diesel as well as kerosene engines up to 7 HP imported from

other countries (Italy, France, etc,)

The estimated total number of diesel engineé up to 7 HP imported
in the years 1347 (1968/69) up to 1349 (1970/71) was as follows:

1347 1348 1349
(1968/69) (1969/70) (1970/71)

Diesel Engines up to 7 HP 1450 2250 1650

Most of these diesel engines are four-stroke, water -cooled, one
cylinder, It is estimated that approximately 80% are water=cooled, the
remainder are air-cooled diesel engines,




,

11, 3, 64

In the tuture there w:ll be tendency to use even more diesel

exyrnes ocvhared with ke osene e netrnd ergines,

Forecast ot Derninnd of Diesel Frgiaes ap to 7 HE (including Tillers)

115 13%¢ 1361 1366

ot . i e e . 1t et i+ 112 oo o RGN s a e r— o

Diesel Eagises up to 7 HP nes, 240 Ingjo 4000 5100

e . R, s v e r—

There is no productic: of staticrnary diese i engines up to 7 HP
and according to the forecasted demard there will be no adequate market
in the future, Production of stationarv diesel ergines up to 7 HP might
be considercd in connection with production of other engines (for example
with kerosene engines for tillers etc.) Other possibility is to solve

this production for all RCD countries,

The licence for production of petrol and diesel engines up to 5 HP
was issued in 1351 (1972/3) to the Ashtad Iran Manufacturing Industries
Company Limited Teheran. The capacity of the plant will be 10, 000
pieces of petrol and diesel engines for tillers etc, and could be ex-

tended up to 20, (3N pieces/year,

The factory is collaborating with Mitsubishi Company Japan (see
Tillers),

r Stationary Engines 7 HP up to 40 HP

It is estimated that this group of import statistice includes 10%
up to 14% petrol engines, the remainder are diesel engines, i.e.

the import of diesel engines 7 up to 40 HP in 1348 (1969/70) and 1349

1970/71) :
(1970/71) was as follows 1348 1349

(1969/70) (1970/71)

e il A B g

Stationary diesel engines 7 HP up to 40 HP 7920 8120




TCas estineated, that roughly 207 o wter-conlerd,

vesder ape nr-coaolesl diesel oo,

Prroviowsly these oo oo ey Ce iy e aurtendtuenl
rrigation, and s provee o IR R . [N { Lenerat )rS. for the
production of siectrioty, vothe e 3 Cengies will o he
ared pvore for chiredt aravie g P e e rnpressors, e
n'-.:x!'!'wh!'*.z.nh;:frﬁ rocd rol o s . S e forecast
o deminnd of statroniry Giesel oer gines

machine ry and equipmen! < csyma it d

Forecast of Demand ot Stationiry ool T Tup to 40 HP

for Different Kinds of Fquipment

o e ———

Item (1972/3) (1977/8) (1982 /3) (1987/8)

Tillers (8,5 HP, 11 P} 420 G50 1200
Road Rollers 70 160 230
Compressors 150 207 300 420
Pumps 3520 4450 5660 7260
Mix, machines 20 120 160 200
Prime movers and generators 3600 3200 2800 2400

Other machines and equipment
and replacements™” 300 450 600 800

Total 8140 9170 10630 12510

Special group of diesel engines; the demand of these diesel engines
should be covered in the same way as the demand of diesel engines
up to 7 HP (i.e, it is not recommended to produce these diesel
engines in a separate factory),

In this group are diesel engines for ships and boats and agricul-
tral machinery (but not prime movers) and replacement of diesel
engines for items, 2,3, 4,5,
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Most ot these duiesel e oo are o urestrexe, water-cooled,
ore and o Lviinders Ny s o s ters), Tt s estimated that ap-
Proxg ttegy e e Tere e bt e dir=cooled diesel

Clivines,

THEeTC D8 n b, e . noones an lran until now,
The dotded proceet of she N0 - 0 e, - careering Plant in Tabriz
o e the prron oo tur L oo Toos GOTC econiea Y vy diesel engines

ISI0OK fonecacyiirder, @ 1), 28 o (tvoo-evlinder, 18 UHP) and 3S100K
(three-cylinder, 27 1P ot capaoity 4o pieces year,  All castings
and foruines 1cluding or ok -shadts, coarrsioafts, postons, cylinder liners

elc,, couid be compictess progucec in the olant,

It was decided to produce other types of small diesel engines
most probably | up to 4 cylinders, % HP up to 32 HP, The last
decision of type to be produced will be known at the end of 1352 (1974), Th
number of produced diesel engines could be in the future increased up to

7000 pieces/year (provided there will be adequte production of machinery
and equipment driven by stitionary diesel ¢nyines in Iran = (pumps,

compre¢ssors, generators, etc,) to cover whole demand of diesel engines
in Iran, (The difference between the forecasted demand and production
in years 1361 (1952/53) and 1366 (1986/88) will be special diesel engines

for tillers and other special diesel engines),

! 3. Stationary Diesel Engines 40 up to 240 HP
$
' There is one factory producing stationary diesel engines from
t 40 up to 240 HP in Iran:
¥

Dorman Diesel Iran, Tabriz:

This factory started the ~ssembly of diesel engines at the

beginning of 1350 (March 1971) from imported SKD (semi-knocked

; down) componsnts and parts,

i
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Types of Produced Diesel Fnpioos
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Cyvlinder No, . ’ ; ', 5 6 6

IS8 deah T, T ) 147 191 227

oure mm be bed P e ooy et 127

Srroke  mn 1 IR R e i 1402 1492 149, 2

R, peltr, R A HEEEE A Y 1RO 1800 1800

Werpght kg IR 745 s b 1139 1206 1362
oling - ey e e d -

Some of the above glven . esel enyir ey owili e produces! 4s mmarine

wicsel engines,

The factory was designed for nroduction of 4000 diesel engincs/
year ir. 2 shifts fapproxim ‘tely 16, 010 cylinders), Step by step it is

pianned to start the production of o piinents and Darts,

In the first stage of productici the 1.llowing components and parts
were produced in the factory: chasis, side i wls, frn guards, tie
bar, heat shield, starting handles, fianges, support 1 ates,

At present the factory is importing the following blank castings:
crank case, cylinder heads, water pumps housing, oil pump housing,
fum exhaust and inlet mani‘olds, The fol'lowing are purchased from
Iranian foundries: Blank castings of fly wheel, fly wheel housing,
engine legs and engine covers, Castings are machined in the factory and
then assembled with other components and parts, Also pipes, bolts,
nuts and brackets will be machined in the factory (or purchased in Iran),

In the next phase there will be produced all gears, water pump
tpindle and bushes, bearing housing, oil pump cover plate and impellor,

In the last phase there will be production of engine fronmt cover,
camshaft, crankshaft pulley, connecting rod etc.
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The questian of (st o+ ' w18 not yet solved (wee
Foundries and Forge B
P astof Domand of 00y Do 5 Loos ) up to 240 WP fog
D ftereat Finde of Fopnpe e
U S Yo T TR TR
O 1a11/78) (1982/83)(198/88)
Romd woliers 77 e R T L |
Compressors b, 10 250 IN0 530
Purnps e s, o %00 1020 1310
Ceushers and grinders 50 RO 120 180
Prime movers and ¢ene -
riators e, AN 100 250 200
Ships and boats pes, 1 20 10 40
Other machines and
equipment pcs, 400 550 700 800
Total pes, 16t.0 2100 2600 3260

Based on the actuil forecos' of demand of diesel engines it is
:een. that the factory will have 1nidequate market. Fven small number
of diene! engines produccd in the f{irat three months were not sold,

The biggest problem is that machines, like pumps, generators,
compressors for completion of sets are till now not produced in Iran,
First products of these kind arc deep well pumpe produced in Pearless
Company Teheran and in the future somecentrifugal pumps produced in
Metallurgical Engineering Flant in Tabriz,

The factory should also produce marine diesel engines for
boats built in the future in Iran,

Overproduction could be eventually utilized in the frame of RCD
countries (there is no production of these diesel engines in Turhey
and Pakistan),




AN, S 5

i o R

11.3. 69

Stationary D‘°'QL—52812£3.2121$51;131?

The quantity of diege! hrined over 247 HP imported in the

last years 9 large, byt ' rantieing o foorpification of
the quantity will te gubgiare ly  duced. L the future,diesel
engines will he predominantly wiel s glane by engines in factories

where the supply of elsctrica’ eneryy cannut be stopped, It is
recommended to solve the production of dizsel engines over 240
HP in the frame of RCD countries, The local production of
these diesel engires s ot recommeneed for Iran in the near
future,

Foregast of Demand of Stationary Diesel Engines over 2340 HP

L} T3IT% 1§11 1§11 1
(1972/73) (1977/78) (1982/83)(1987/88)

mdoury diesel engines
over 240 HP pce, 190 180 170 160

Summar! and gccgmmendltion!
Stationary Diesel Engings up to 7 HP

It 18 not recommended to produce thess diesel machines in Iran

in separate factory as there will be no adequate market in the
fuhlr..

Sta 1 4

1. The emisting eapacity in Metallurgical Enginesring Plant (4300
pisces/year) should be expanded in the sixth five-year plan to
spproximately 7000 Pleces/year by an additional ohift and in the
seveath five-year plan to approximately 10, 000 Plecee/year by
the additional machinery and equiprnent,
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2, To cover the maximum of demand it is recommended to produce
in the Metallurgical and Engineering Plant in Tabria two families

of atationary diese¢! enrines, one up to four cylinder:

2, water-cooled, medium speed stationary diesel engines,

one up to four cylinders,

2,2, air-cooled, high speed stationary diesel engines, one wp

to four cylinders,

3.  The production could be eventually combined with production of

emall engines for tillers etc,

Stagignary djesel engines 40 up to 249 HP

The factory Dorman Diesel lran Tabria with existing capasity
4000 piecrs/year will have inadequte market sven in the sevesth
five-year provided therc will be no mew production programme
in this plant a1 Mg export to nthes eountries (RCD, ste.)

There are two possibilites te utilise the exmisting capacity

at an earlier date:

l. Production of diesel engines in ligence for trasters, tyushe,
vannettes, buses etc,, in the range of 40 wp o 340 NP,

2, Production of stadonary as well as sutometive dlecel onginee
below 40 HP,

Both mentioned variants will face big erganisatienal a0 well
a0 commercial difficulties,
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Stationary Piesel Engines over 240 HP

e

It is not recommended to produce these diesel machines in
Iran as there will be no adequate market in the future,

Recapitulation of Sngguagx Dlgel Engines

1381 1356 1361 1366
(1972/73) (1977/18) (1982/83('87/8)

Dem = Diesel Engines up to 7 HP‘ 4300 3070 4000 5100
=T .
Tup to 40 HP 0140 9170 10630 12510

B S oo

o 40 up to 240 HP 1640 2100 2600 3260
4 over 240 HP 190 10 170 160
' Projugtion- Diesel engines uwp to 7 NP . - - .

! 7 up to 40 HP - 4300 7000 10000
40upto 240 HP 1200 2100 2600 3260
5 ever 240 HP . - . .
Gape; Dieool ongines wp 0 7 HP 2300 3070 4000 5100
% Tupto 40P 1540 4770 3630 2510
) 40 up to 240 HP 420 . . .

; over 240 HP 190 180 170 160

' Including diosel engines for Hilers,
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PISTONS FOR AUTOMOTIVE AND STATIONARY ENG]NES

Pistons for automotive and stationary engines are now mostly made of
special Al-8i-Ni-Mg-Cu alloy castings; small quantity is made of epecial cast
iron castings, 7luminium alloy castings with bonded steel and iron ineerts or

some big pistons are forged,

Imported cars, vannettes, buses, minibuses, trucke, tractore, tillers
and stationary diesel engines are equipped mostly with pietons of special alu-
minium alloys with content of silicon uptc 21% and low content of Ni, Mg, Cu,

The calculation of demand of pistons is based on new enginee produced
in Iran plus replacement of old ones after approximately 120, 000 km, and the
assumption that pistons are renewed on an average during the life duration of
each engine 1,8 times.

orecast of De Ca uction a iete

T8 1958 TR — 1YW
(1972/3) (1977/8) (1983/3)  (1987/8)

Demand: New

automotive petrol engines - 260, 000 420, 000 600, 000
automotive diesel engines 24, 200 50, 000 78, 000 118, 000
tractor diesel engines . 30, 000 36, 000 43, 000
stationary diesel engines 4, 500 18, 000 34, 000 23, 000
motorcycles and mopeds . 78, 000 188, 000 300, 000

Replacement - all types plus 641,000 1, 090,
other products Ypes p 4 000 l' .”n 000 ’, OIO, 000

Total demand 670,000 1, 810, 000 3,540,000 3, 900, 000
Capacity - 1,000,000 3, 000, 000 3, 000, 000
Production - 000, 000 1, 600, 000 3, 900, 000

Shortage 670,000 910,000 40,000 1, 100, 000




S e IS el L

s R

11.3.73

The sizes of pistons are from dimneter 36 mm (mopeds and motor-
cvrles) upto approximatsly diameter 160 mm (stationary diesel engines).
I'''l now, there is no production of pistons in Iran (except piece production
0! pistons for low speed stationary diesel engines). The demand of pistons
‘wready in the Fifth Five-Year Plan is over ihe threehold of modern pro-
diction line, [t us therefore recommended to start the production of pis-
‘ns from diameter 38 mm upto approximately diameter 130 mm in the

¥1fth Five-Year Plan and to enlarge the capacity in the Sixth and Seventh
}ive-year Plan,

Bassd on "Feasibility Report on Cast Iron and Aluminium Piston
and its Accessories in the RCD Countries" by Research Centre for Indus-
trial and Trade Development - Ministry of Economy in 1347 (1968), Asso-
ciated Engineering Ltd. (U, K, ) Mahler A.G, (GFR) and Skodaexport
(Czechoslovakia) prepared in 1347 (1968/9) studies for above mentioned
'ems, mostly with capacity 1, 500, 000 Pistons/year with the adequate
rquantity of piston ringe, piston pins, cylinder liners, bearings etc, The
Industrial and Mining Development Bank of Iran is now negotiating with
different firms for the setablishment of the piston manufacturing plant,

r)escrguon of anhlnorz. Eg\_!g‘ ment and Process:

Two main types of pistone will be produced from aluminium alloy
ingots - plain aluminjum alloy-pistons and aluminium alloy pistons with

a2 cast iron insert ring carried (for example for Jeep Gladiator, sngine
Hi-Torque § ste, ).

Alumintem-alloy ingots are melted down in oil-fired or electric
induction furnaces, the molten metal ie transferred to oil-fired or elee-
tric induction bale-out furnaces and pistens are cast in multi-head or .
single die casting machine, Cast pistoms ars trimmed and heat treated,

The machiniag starte at the open end of piston and subsequent
operations use thie e a location., The eutside diameter is semi-finished,
frooves cut and crown finished at the next operations, This is followed
by piston pia hole bering, cutting of cirelip frooves, drilling of oil holes
and chamfering of the piston pin hole. The most complex operation is
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finishing of the outside diameter »n the special piston centre grinder and
special diamond turning lathe, because the piston is of closely controlled
ovality, which is varving along the pis‘ o length, The final machining
operation 18 finishing of the piston pin hole carried out on the special ma-
chine tool, After machiming, the pistons mav be tin plated or anodised.

Pistons from the point of view of raw material are alumininm in-
tensive products, As aluminium blocks will be produced in Iran in near
future, it is recommended to study the possibility to export the finished

pistons to other countries in the Sixth Five-Year Plan,

PISTON PINS FOR AUTOMOTIVE & STATIONARY ENGINES

Piston pins are connecting elements between pistons and connecting
rods, They are made of bar or thick walled seamless tube of alloy steel,
As the life of piston pin is the same as of the piston, the demand of piston
pins will be the same,

Forecast of Demand, Capacily, Production and Shortage of Piston Pins

1351 1356 1361 1166
(1972/3) (1877/8)  (1982/3) (1987/8)

Demand for new engines 29, 000 420, 000 710, 0V0 980, 000
for replacement and other
products 641,000 1,080,000 1,830,000 2,910, 000
Total demand 670,000 1,510,000 2,540,000 3,900,000
Capacity - i{,000,000 2,000,000 3,000,000
; Production - 600, 000 1,600,000 2, 800, 000
i Shortage 670, 000 910, 000 940,000 1, 100, 000

There is no production of piston pins in Iran at present but as the
demand in the Fifth Five-year Plan will be over threshold for semi-
automatic production, it is recommended to start the production of pis-
ton pins in the same extent as the production of pistons,

Feasibility Report on Cast Iron and Aluminium Piston, and its
. Accessories in the RCD Countries pPrepared by Research Centre for
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Industrial and Trade Development, Ministry of Economy {s dealing the
demand and the production of piston pins in RCD countries, Based on
0o optimistic data given in the above mentioned study demand of pis-
ton pins in 1353 (1974/5) was §iven as 1080289 pieces. Studies of
Associated Engineering Group, Mahle AG and Skodaexport were pre-
pared with a capacity of 1, 500, 000 piston pins/year/two shift opera-
tion,

Description of Machinery, Equipment and Procese

Machinery, equipment and process depends on the quantity pro-
duced and on semi-product used. For small and medium lots are
adopted semi-automatic machine tools, with some special machines,
for big lots are used automatic machine tools and special machine tools,
Small and medium lots are produced for example on two- spindle lathes,
capstan lathes, thrse spindle drills, two-spindle broaching machines,
grinding machines, lapping machines and special machines for the re-
moving pip, centering, taper boring, chamfering etc, Big lots are pro-
duced for exampls on five-spindle automatic lathes, special machines
for chamfering, drilling machine with 8- spindle head, centreless grinding
machine and lapping machine.

In both cases, semi-finished piston pins before grinding and
lapping are heat treated, i,e., mostly case hardened,

PISTON RINGS

Piston rings are made of differsnt kinds of materials; mostly
used are special cast irons - alloy irons, high tensile irons and ductile
irons, Some piston rings are made of alloy steels or special sintered
iron materials,

The average life of a piston ring in the vehicle engine is 80, 000
km, The calculation of demand of Piston rings 1s based on new engines
produced in Iran plus replacement of worn-out piston rings approximately
3,60 times during the life of one engir.,
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Forecast of Demand, Capacity. Production and Shortage of Piston Rings

1351 1388 1361 1380
(1972/3)  (1977/8)  (1982/3)  (1987/8)

Demand:- New

Automotive petrol engines - 780,000 1,260,000 1, €00, 000

Automotive diesel engines 72,600 150, 000 1125, 000 348, 000

Tractor diesel engines - 60, 000 108, 000 126, 000

Stationary dieael engines 14, 400 435, 000 72, 000 99, 000

Motorcycles and mopeds - 223, 000 465, 000 600, 000
Replacement - all types plus

other producta 1,282,000 3,270,000 S, 480,000 8, 730, 000
Total demand 1, 340,000 4,530,000 7,620,000 1,170,000
Capacity - - ¢, 000, 000 &, 000, 000
Production - - 4, 200, 000 8§, 000, 000
Shortage 1,340,000 4,330,000 3,420,000 3,700,000

Feasibility of production of piston rings was studies in ''Feansibility
Report on Cast Iron and Aluminium Pistoa and Its Accessories in the RCD
Countries'' by Research Centr> f<r Industrial and Trade Development -
Ministry of Fconomy in 1347 (1968), Based on »ptimistic forecast of de-
mand in Iran and on export to Turkey and Pakistan it wae recommended to
produce piston rings as soon as possible.

According to the above forecast it is advisable to start the production
of piston rings not sooner than in the Sixth Fiva-year Plan, as the threshold
for modern production of piston rings is approximately @, 000, 000 up to
6, 000, 000 pieces/year/two shift operation,

Description of Machinery, Equipment and Process

Modern casting process is the casting of individual piston rings. It
starts with the sand moulding of a number of rings arranged around a
central runner, The casting is removed as a ''tree'' with central trunk
from which radiate piston castings. The castings are removed from the
trunk and they are cleaned by sand blasting,
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The grinding on both mides of the ring simultaneously commence
'+ machining process, Then the rings are machined on the periphery
' a non circular shape (peripheral grooving machines etc. ), A section
~f the ring Is cut out and, after closing, the inside of the ring is hored,
"he rings are then finish machined on the periphery and the gap finish
achined to correct size (lapping machines), Various kinds of surface
t.msh are carried out to improve the existing properties:

a) To improve the running-in: ferroxing, phosphatizing,

oxydizing, tinning

L) To increase the service life: ferroxing, sulphonitrizing,
hard and porous chromium plating.

C YLINDER LINERS

There are different types of cylinder liners: wet or dry, plainor
flanged, sand moulded, shell moulded, centrifugal casted etc. Cylinder
ltners are made of special cast irons, soft or hardened or differentially
hardened,

Imported as well as 'ocally produced engines for cars, vannettes,
huses, minibuses, trucks, tractors, and tillers are mostly equipped with
cvlinder liners: modern designs of engines are very often without cylinder
liners,

Dorman Diesel Iran Tabriz

Stationary diesel engines produced in the plant are equipped with
cylinder liners and most probably the existing design of the engine will be
produced also in the future, The factory does not intend to produce in the
future cylinder liners in its workshop,

iran Diesel Ewne Motors Co, Tabriz

All automotive diesel engines are equipped with cylinder liners,
It is not known if the new design of diesel engines produced in 1352
(1973/4) will be with or without cylinder liners. It was never pre-
Supposed that cylinder liners will be produced in the factory,
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Mm:ﬂlugical Enlx‘neerm Plant in Tabriz

The factory will soon start the production of stationary diesel en-
fines, but till now it 18 not decided which tvpes of diesel engines will be
produced, Slavia diesel engines, originally proposed for production in
this plant are equipped with cvlinder liners and there was intention to

produce them in the plant,

Iran National Manufacturing Co,, Tehran

The existing petrol engine in Peykan (1724 cu,cm.) {8 without cylin-
der liners and it is presupposed that also new models of engine (1500 cu, cm
and 1800 cu, cm) produced in 1353 (1974/5) will be without cylinder liners.

Tractor Plant in Tabriz

is
The existing diesel engine in tractor 11650, U651 /with cylinder liners
and it is believed that the engine will be produced also in the future with them,

The demand of cylinder liners is calculated as a maximum, i, e, ac-
cording to the designs of engines at time being, The reality will be much
lower, The average life of cylinder liners was taken into account as 120, 000 K«

Forecast of Demand, Capacity, Production and Shortage of Cylinder Liners

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

Demand: New

Automotive petrol engines - - - -
Automotive diesel engines 24, 200 80, 000 75, 000 115, 000
Tractor diesel engines : - 20, 000 36, 000 412, 000
Stationary diese! engines 4, 800 13, 000 24, 000 33,000
Motorcycles and mopeda - - - -
Replacement - all types 101,000 108,000 105, 000 210, 000
Total demand 130,000 190, 000 320, 000 400, 000
Capacity 10, 000 10, 000 10, 000 10, 000
Production - - - -

Shortage 130,000 190,000 320,000 400, 000
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Low demana in 1356 (1977/8) is due to the fact that mos! of cars
in operstion in iran (Peykan) will be without cylinder liners, i,e. the
repiacement will e low,

Feasibility Report on {ast 'ron and Aluminium Piston and its
Accessories in the RCD Countries prepared by Research Centre for
Industris]l and Trade Development, M nistry of Economy in 1347 (1968)
're not taken into account new désigas of ergines witnout cylinder linera
»nd has given the demand of cylinde: .iners in 1356 (1977/8) too high -
129100 pieees; the production capacity for new plant was given 800, 000
pcs/year/two shift operaticr..

Taking into accour. tnat the threshold for this production i1s now
100, 000 - 400, 000 >cs/year/iwo-shift operation it is not advisable to
s'art the production of cylinder liners in Iran,

INTAKE AND EXHAUST VALVES

Intake and exhaust valves are part of any four-stroke petrol diesel
or gas engine, i,e, for one cylinder there is s reed of one set of valves
(one intake and one exhauet valve),

Imported care, vannettes, buees, minibuses, trucks, tractors
and *illers are equipped nearly 100% with four-stroke engines, There
is a tendency in the whole world to reduce the use of two-stroke engines
to minimum ae there ie an incomplete combustion in these engines and
thus the polution is dangeroue to the pedestriins, Some countries are
discouraging the use of two-stroke engines, In the future two-stroke
engines with small swept volume will be used for mopeds and motorcycles,

All engines produced (or intended to be produced) in Iran for cars,
vannettes, buses, minibuses, trucke and tractors as well as all station-
ary diesel engines are four-stroke engines, Contrary to this all engines
for mopeds and motorcyclee will be two-strqke enginee,
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The calculatin of demand of valves is hased on new engines produc: |
in Iran plus repl icement of old ones after approximately 120,000 km of
operation (Some worn-out exhaust valies will be repaired and used as intak:

valves),

Forecas* of Demand, Capacityv, Production and Shortage of Intake and Fxh. .«

Valven

1351 1356 1361 1360

(1972/3)  (1977/8)  (1982/3) (1987 «

Demand - New

automotive petrol engines - 520, 000 840, 000 1, 200, oo

automotive diesel engines 48,400 100, 000 150, 000 230, 1
Tractor diesel engines - 40, 000 72, 000 B4, n(y¢
Stationary diesel engines 9,600 30, 000 48, 000 66, 0
Replacement - all types 1, 282,000 2,180, 000 13, 660,000 5, 810, 00n
Total demand 1, 340,000 2,870, 000 4, 770,000 7, 400, 000
Capacity - 2,000, 000 4, 000, 000 8, 000, 000
Production - 1,100, 000 3, 200,000 5, 800, 04¢
Shortage 1, 340, 000 1,770, 000 1,570,000 1, 600, 000

Presently there is no factory producing intake and exhaust valves in
Iran, but there are some firms interested in this production, As the quan-
tity of intake and exhaust valves of one type (engine for Peykan) demanded in
1356 (1977/8) will be over the threshold of modern production line with forge
shop equipped with high frequency heating equipment and special upsetting
press, it is advisable to start the production in the Fifth Five-year Plan and
extend it in the Sixth and Seventh Five-year Plan,

Description of Machinery Equipment and Process:

Bars of alloy steel with high content of Cr (approximntely 15%) and Ni
(approximately 60%) are cut to prescribed length on circular saw (or other
cutting machine)., Some intake and exhaust valves are made of two different
steels - the head is made of Cr-Ni alloy steel and the stem is made of cheaper
alloy steel; they are butt welded on butt welding machine, One end of the
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material is heated on high-frequency generator (30 KVA or more) and then
the head is presaed on vertical upsetting press (approximately 150 tons),
Fhe pressing ia then heat treated, machined on automatic lathes, hardened,
machined on grinding machines, polishing machines etc, The hollow stem
valves will not be produced in the plant at least in the firgt stage of con-
struction,

One automatic upsetting press has capacity approximately 500, 000
£00, 000 pcs/year /two- shift operation,

CAMSHAFTS

Intake and exhaust valves of four-stroke engines are activated by
forged or casted camshaft, Camshaft's drive is derived from c) .kshaft
through gears or chain,

There are no apecial producera of camshafts; producer of engine
is also producing camshaft, Present situation in Iran,

Iran Diesel E_nlino Motors Co, Tabriz

The production of camshaft started in 1351 (1972) on modern ma-
chinery and equipment, The capacity of the production line is big enough
to cover the demand of camshafts for new diese! engines produced in the
Plant now as well as in the future,

Dorman Diesel Iran Tabrig
M

The factory started the production of camshafts in 1351 (1972), The
production line ia equipped mostly with universal machine tools, only three
machines are special automatic machines,

Metluurﬂcll and En‘inecrinl Plant in Tabriz

The factory has not yet started the production of stationary dieael
engines, but the machinery and equipment for production of camshafts is
already installed in the shop, It conaists of universal as well aa special
machine tools,










Iran National Manufacturing Co, Tehran

The production of petrul engines will start in 1333 (1974/8). Can.
shaft for these petrol engines will be produced in the first stage of produc-

tion of petrol engines.

Forecast of Demand, Capacity, Production and Shortage of Camshafts

1351 1356 1361 1366
(1972/3)  (1977/8)  (1882/3)  (1987/8)

Demand: New

automotive petrol engineg - 65, 000 105, 000 150, 000
automotive diesel engines 4, 900 9, 800 14, 800 22, 500
Tractor diesel engines - 5, 000 9, 000 10, 500
Stationary diesel engines 1,200 . 5,000 7, 800 10, 800
Replacement - all types 3, 900 8, 200 13, 400 21, 200
Total demand 10, 000 93, 000 150, 000 215, 000
Capacity (new) - 100, 000 160, 000 200, 000
Production - 70, 000 140, 000 200, 000
Shortage 10, 000 30, 000 10, 000 15, 000

 —

Description of Machinery, Equipment and Process

An already mentioned, camshafts are either forged or casted, Semi-
products will be supplied by foundries or forge plants, There is a tendency
to replace forgings by castings in the future,

Camshafts are machined on semi-automatic or automatic lathes and

then ground on cylindrical and special camshaft grinding machines and/or
tapping machines,

CONNECTING RODS

Connecting rod is an element for connecting crmkshaft with piston.
It is transmitting power from piston to crankshaft,

Commecting ~ods are either forged of carbon or alloy steels (Jeep
Rurricane F4) or are casted of perlitic malleable iron (Jeep Hi-Torque 6).
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Porecast of Demand, Capacity, Production and Shortage of Connecting Rods

1951 1956 1361 1366
(1972/3)  (1977,8)  (1982/4)  (1987/8)

Demand: New

atutomotive petrol engimes - 260, 000 420, 000 600, 000

automotive diesel engines 24,200 30, 000 75, 000 115,000

tractor diesel engines - 20,000 36,000 42, 000

statlonary diesel engines 4,800 153, 000 24,000 33,000

motorcveles and mopeds - 75, 000 155, 000 200, 000
Peplacement - all types plus

other products = 11,000 20, 000 30,000 40,000
iatal demand 40, 000 440, 000 740, 000 1, 030, 000
Capacity 6, 000 6, 000 400, 000 800, 000
" oduction - - 400, 000 800, 000
Shortage 40, 000 440, 000 340,000 230, 000

For example compressors of medium size.

There is no production of connecting rods in Iran at pregent and there
'~ even no intention to produce them in the Fifth Five-year Plan,

It im advisable to start the production of connecting rods at the beginning
" the Sixth Five-year Plan and to develop it in the Seventh Five-year Plan,

Description of Machinery, Equipment and Process

The demand at the end of the Sixth Five-year Plan will be big enough
for application of one-purpose special machines interconnected by conveyor,
{connecting rods for automotive petrol engines) or semi-automotive machines
{connecting rods for stationary diesel engines, tractor diesel engines etc, ),
Main operations are milling of outer surface, boring and fine boring of con-
necting rod head, surface grinding and polishing etc,

CRANKSHAFTS

Crankshafts ¢f petrol as well as diesel engines are either forged
from one cr more pieces of steel or casted from malleable iron, Forged

crank shafts will be most probably replaced in the future by casted onex,
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There are some special producers of crankshafts in other countries
but in Iran there wiil be tendency to produce crankshafts in the same factory

with engines,

Motallurgical and Eng_;nvvring Plant in Tabriz

The factory ha- own forge plant for production of forginga as well as
machining facilities for comple'e crankshaft, It is possible to start the pro-

duction of crankshafts in the shortest time,

Iran Diese! FZrL&ine Motors Co, Tabhriz

The factory is not producing cranshaft till now, but the production
will start in the Fifth Five-year Plan. Forgings will be supplied in the first
period of production from Weest Germany, afterwards will be secured from

Iran,

Iran National Manufacturing Co, Tehran

The production of petrol engines will start in 1353 (1974/3), but the
crankshaft casted from malleable iron, will be produced in the second stage
of production, i.e, in the Sixth Five-year Plan,

Tractor Plant in Tabriz

In the detailed project report it was assumed that this plant will pro-
duce complete diesel engines, i.e. also crankshafts, It is presupposed that
the production of diesel engines will start in the Fifth Five-year Plan, but
crankshafts will be produced in the Sixth Five-year Pian and ‘he production
will be extended in the Seventh Five-year Plan,

Crankshafts for Motorcycles and Mopeds

Motorcycles and mopeds are equipped with simple crankshaft (eccentric
shaft or eccentric sheave). Though the production of petrol engines for motor-
cycles and mopeds will start in the Fifth Five-year Plan, crankshafts will be
produced in the Sixth Five-year Plan and the production extended in the
Seventh Five-year Plan,
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-+ a8t of Demand, Capacity, Production an( Shortage of Crankshafts

11351 1356 11361 1366

(1972/13) (1977'8)  (1982/3) (1987/8)
nd: New
. omotive petrol engines - 65,000 105,000 150 000
v umotive diesel engines 4, 900 9, 800 14, 800 22,500
ctactor diesel engines - 4, 000 9, 000 10, 500
tionary diesel engines 1, 200 95, 000 7, 800 10, 800
* torcycles and mopeds - 75, 000 155, 000 200, 000
‘rtowement - all types plus
Crier products® 11, 900 21, 200 28,400 16, 200
!l demand 18, 000 110, 000 320, 000 410, 000
ety 6, 000 20, 000 300,000 450, 000
2 wiiction - 15, 000 290, 000 410, 000
o age 18, 000 v, 000 30,000 20,000

v example crankshafts for compressors of medium size,

Jescroption of Machinery, Fquipment and Process

Crankshafts are turned on special lathes and ground and lapped on
¢ grinding and lapping marhines. Oi] grooves are drilled on special
g machines,

CRANKSHAFT AND CONNECTING ROD BEARINGS

Crankshaft and connecting rod hearings of modern petrol as well as
¥ ~sel engines are mostly thin walled half bearings; only some high«pressure
‘esel engines have thick walled bearings,
orecast of Demand, Capacity, Production and Shortage of Crankshaft and
Connecting Rod Bearings

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

pemand: New
wa

au'omotive petrol engines - 455, 000 735, 000 1, 050, 000
automotive dicsel engines 44, 000 30, 000 120, 000 205, 000
tractor diesel engines - 33, 000 83, 000 73, 000

stationary diesel engines 8, 400 30, 000 47, 000 65, 000
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Forecast of Crankshaft and Connedtinge Rod Bearings (Confinued)

et e e e . e o e e o e o rmamtins e it 2 e .

P 1ok 1361 1361

(105 1 (19778) (1982/3) (19874
Replacement = all tvpes
and other vehicles GG, 6001 820, 000 2, 835, 000 4, 207, vy
Total demand 1,000 ann o3k, 000 3, 800, 000 5, 700 i
Capacity - - i, 000, 000 6, 000 na
Production - - 4, 000, 000 6, 000, v
Shotrage 1,020,000 2,430, 000 - -

Cranksnaft and connecting rod thin walled half bearings are made of
white metal on sreel, tin-alumininm allovs on steel, bronze and copper lead
alloys on steel, hronze, copper lead allovs on steel overlay plated with lead

tin alloy and sintered copper lvad and hronze lined strip,

There is no production of thin walled half bearings, but there was ir-
tention to produce them in Iran, Associated Fngineering Ltd, (U, K, ) and
Mahle l{\e'e(r%' (GFR) prepared in 1347 (1168) studv for these products, but accor
has not/reached yet,

Local demand will be on the threshold of an economical production at
the end of the Sixth Five-year Plan, but as thin walled bearings are made
partly of copper and its alloys, it is recommended to start this production
at the beginning of the Sixth Five-ye&sr PPlan from local raw materials and to

develop it in the Seventh Five-year Plan; overproduction will be exported,

Descrintion of Machinery, Equipment and Process:

Coil of strip is uncoiled on uncoiler; rectangular blanks are blanked fr
strip and formed into semi cylindrical shells on special press, The ends of th
shell are faced and chamfered on a facing and chamfering machine and a locati
nick is formed in it, The joint faces are broached on joint face broach to give
an accurate peripheral iength and the bore is broached to give the close toler-
ance required on wall thickness (wall thickness guage), Oil holes and grooves
are added to many bearings on nicking and grooving mach'ne,

Some thinwalled bearings are tin plated.on the steel back, and many

copper lead lined thinwalled hearings are also overlgyplated in the bore with
a layer of lead tin,
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WRAPPED BUSHES AND THRUST WASHERS

— B Wrapped hushes are made of white metal nn steel, sintered copper
lead a'loys on steel, bronze allovs on steel or tin-aluminium alloys on
avel., These are used instead of solide bhronze bushes in motor vehicles
cam shafts, ring pins, gear hoxes and control linkages) as well as in
agricultural, textile and printing inachinery.

There is no production and even no in‘ention to produce these hushes
in fran., The demand is and will remain in the Fifth Five-year Plan, not
tig #nough for economical production, even for the smallest capacity
(400, 000 p=s/year/one shift). The production of gear boxes for cars will

start in the Sixth Five-Year Plan but even then the demand of hushes will
remain low,

It is recommended to start the production of small plain jointed
j non-face machined wrapped bushes ir large quantities (approximately
6.000, 000 pcs/year/one shift) made of local raw materials (sirtered
copper lead alloy or bronze alloy on steel) in the Seventh Five-year Plan
partly for local demand and predominently for export.

The calculation of local demand is not given, &s the wrapped bushes
are used in different machines and there is a wide ruinge of raw materials
and diameters used for their production. It is estimated that the demand
of wrapped bushes of the similar kind and size will reach in the Seventh
Five-year Plan 2,0 up to 2, 5 million pieces/year. The remaining quan-

'ronfll ity will be exported.

tinfl Description of Machinery, Equipment and Process:

The bimetal strip is cut to blanks which are pressed on special
presses tn fully formed round bushes. If required, oil grooves and
holes are produced during the pressing operations. Some bushes are
finished by a barrelling operation while others are machined on the end

faces and some are finally bored. Bushes with clinched jcints are ground
on the outside diameter,
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GEAR BOXES

Gear boxes for all cars, vanneties, buses, lorries, tractors,
motorcycles, mopeds, tillers, etc, produced (assembled) in Iran are

imported.

A license has been issued for production of gear boxes in Iran

in the Fifth Five-Year Plan,

Forecast of the Demand of Gear Boxes

1351 1356 1361 1366
(1972/3) (1977/8) (1983/3) (1987/8)

\

New

cars pcs 42300 90000 150000 3210000

. vannettes, station wagons-pcs 13400 21400 32000 45000

buses, minibuses - pcs 2800 4100 4800 6000
trucks - pcs 3200 7800 13000 21000
mopeds - pcs 18000 45000 80000 110000
motorcycles - pcs 16000 40000 90000 120000
tractors - pcs 6C00 8000 10500 13500
tillers - pcs 2300 2700 3100 3800
Replacement & other vehicles 7000 12000 18600 20700
pcs

Total: pcs 111000 251000 400000 550000




Gears, made of allos stedls are eobo g aryed or made of Lars,
«haned onautomatic lathes and gear stapr g machines,  After hea!
oatment they are ground on .nternal geinmdtane inachines, special spline

ling machines and gear peinding machine -,

spline shafts made of ailoy ~tool are machined on automatic
g lathes, milling machines or hrooching machines,  After heat
oatment they are ground on universal centee grinding machines and

cooenrinding machines,

Gear housing is made of castings, It i8 mostly machined on single
.tpose machine tools or on universal machine tools cquipped with special
.-, hgs and fixtures,

WATER COOLING SYSTEM OF PETROL AND DIESEL ENGINES

Water cooling system of petrol as well as diesel engines consists
{ese main groups:

1. Fan

2. Automobile radiator

3, Water pump
4, Thermostat
5

5, Water temperature indicator - See Mcasuring Gauges

FAN FOR WATER COOLED ENGINFES

Fans for water cooled petrol and diesel engines are used for forced
circulation of cooling air through radiator at automotive as well as station-
ary engines, Fan is driven by V-belt from the engine, Producer of water
cooled engines is mostly producing also fans. The production of fans for
¥ater cooled engines started just recently in the factories for the produc-

tion of stationary as well as automotive engines.

Iran Niesel Engine Motors Co, Tabriz

The production of complete fan including pulley started in 1351
(1972), The shop is equipped with modern machinery and equipment. The
Capacity is big enough to cover all needs of fans now as well as in the future,
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Dorman Diesel Iran Tabriz

The production of complete fan including pulley started in 1350
(1971}, The shop is well equipped and has enough capacity to cover all

needs of fans now as well as m the future,

Metalluryical and Engincering Plant in Tabriz

In the case this plant will start the production of water cooled

diesel engines. fans will be produced in the factory,

Iran National Manufacturing Co, Tehran

The production of water couled engines for Peykan will start in
1353 (1974/5). Already in the first stage of production of engines it is

envisaged to produce also fan,

Forecast of Demand, Canacity, Production and Shortage of Fans for
Rulomobiles and Stationary ngines

1351 1356 1361 1366
(1972/3) (1977/8)  (1982/3) (1987/8)
Demand New cars pcs. 39100 83200 140000 196000
1 vannettes, station
: wagons pcs, 9200 17100 26000 37000
buses and
minibuses pcs. 2700 4000 4700 5900
3 trucks " 3200 7800 13000 21000
; tractors " 6000 8000 10500 13500
! tillers " 2300 2700 3100 3800
] stationary diesel
i engines " 1200 5000 7800 10800
' Replacement - all types " 3300 6200 14900 22000
? Total demand 67000 134000 220000 310000
Existing capacity 20000 95000 95000 85000
New capacity - - 65000 165000
Production 8000 90000 150000 250000

Shortage 58000 44000 70000 60000
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As all producers of water coonled enpines are producing or will
s on start the production of funs, it is not possible to produce them in

capecialized unit (for example stali scale plant),

Description of Muchinur:.-. Fauipment and 'rocess

Fans for water cooled engines are made either from steel sheets
o1 steel bars by pressing, rivetting or w vlding and machining, or from

von-ferrous metals (alumininn by die-casting wnd machining,

AU TOMOBILE RADIATORS

Most types of cars, vannettes, trucks, buses, minibuses, tractors
and tillers produced (assembled) in lran are equipped with water-cooled
vngines, thus needing radiators; only Citroc 1 cars and vannettes produced
tv Iran Citroen Co, Tehran and Magirus buses produced by Pars Lux
Ivhran are equipped with air-cooled engines,

It is not yet decided whether stationary diesel engines produced
. the Metallurgical and Engincering Plant in Tabriz will be water-cooled
- air-cooled, The calculation of demand of radiators given under is based
on assemption, that two families of stationary diesel engines will be pro-
ficed, alr-cooled as well as water-cooled, Stationary diesel engines pro-
‘iced by Dorman Diesel Iran Tabriz are also water-cooled.

Imported cars, vannettes, trucks, buses, minibuses, tractors and
tllers are equipped predominantly with water-cooled engines; also im-
ported stationary diesel engines are mostly water-cooled (92-95%),

Few years ago Volkswagon cars, equipped with air-cooled engines,

were imported in bigger quantity, but now the import of these cars is
substantially reduced,

There is one factory producing automobile radiators in Iran:

Irin Radiator Co, Ltd,, Tehran

This factory is producing approximately 30 types of radiators for
all types of cars, trucks, buses and some tractors produced in Iran with
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water-vooled engines as well s radiators for some other types of
vehicles imported in last years to lran,  Radiators are imported
only tor stationary dicscl engines produced by Dorman Diesel Iran
in Tubris, for tractors UGHO, UVGHE as-cmbled in Tractor I’lant in
Tuabriz and tillers assembled in Ashtad hran Manufacturing ind, Co,
I.td. Tehran (due to big price difference between imported radia-

tors and locally produced ones),

Production of Automobile Radintors

1345 1346 1347 1348
(1966/7)  (1967/8) (1968/9) (1969/70)

Production of automobile
radiators - pcs 13176 15840 n,a, 50000 *

“ FBstimate

This factory will be relocated and the new plant presently under
construction will have a capacity of 80, 000 pcs/year in one shift,

Description of Machinery, Equipment and Process:

Modern mechanical and semi-automatic machinery and
equipment; rolling machines for profiles, special machines for
punching and shaping, eccentric presses, manual assembling of
components and parts, manual soldering, tincoating etc, In new
factory some manual operations will be replaced by mechanical

or semji-automatic operations,




vstoof Demand, (‘:lp'l(‘it\, Production and Shortape of Ao .

s
- ) '1':3; o ! ",.'.—(-im RTIN o T"_In ‘ )
CATHTE AL 0T (982 s
1ooad New
-. YN - pes 19100 83200 140000 PUOnnn
anettes, station wagons-pes 49200 17100 26000 To0h
w5 and minibuses - pes 2700 S000 4700 )10
TUUKRST - pes 3200 Ta0n 13000 2innn
Tetors - pes 6000 8600 10500 AT
s - pes 2300 2700 300 G0
vionary diesel engines-pes 1200 2000 THO0 E AT

Moplacement - all types® “-pcs 16300 12200 64900 112000

I tal demand - pes, 80000 160000 260000 460000
Dusting capacity (in two-

-lift operation) pcs 160000 160000 160000 160000
Wnocapacity - pes - - 80000 200000
Pranietion - pes 64000 135000 220000 360000
Mortage - pes, 16000 25000 40000 40000

Special trucks, like fire-fighting trucks, lift trucks. dumpers ete,
are not included, as most of them are equipped with stationary
diesel engines which are included in stationary diesel engines, or

are imported as complete sets with engine (fire-fighting trucks),

The average life of one radiatcr is approximately 6 years, hut old
worn out radiators are repaired in the shops in bazaar, therefore
the production of radiators for replacement will remain low, The
rativ of radiators produced for replacement to radiators for new
vehicles will be higher each year as the shops in bazaar will give
up step by step the repair activity in cases when worn out radiator

must be completely rebuill,
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in the above given forecust demand and production of radiators
there is not included export of complete radiators, Radiators are
copper-intensive products and as Iran in the fature will be big pro-
ducer of refined copper and copper semi-products like sheets etc, it
would be possible to export radiators to other countries, At present
time the treshold for compictely automatic production line for one type
of automobi's radiators s approximately 200, 000 up to 250, 000 pcs/year

in two- ~hift operation,

Recom:: - tulation  In the Sixth Five-Year Plan, when already copper

semi-products made in Iran will be available, the possibility of export
of automobile radiators should be studied,

WATER PUMPS FOR AUTOMOBILES AND STATIONARY ENGINES:

Water-cooled petrol as well as diesel engines must be equipped
with centrifugal water pump for forced circulation of cooling water
through cooling jacket of cylinder block and cylinder head to a radiator
and back to the water pump

The production of water pumps for automobiles and stationary
engines started just recently in the factories for the production of sta-
tionary as well as automotive engines.

Iran Diesel Engine Motors Co, Tabriz

The production of complete water pumps for all models of diese!l
engines produced in the factory started in 1351 (1973), The shop for
production of water and oil pumps is equipped with modern special
machine tools arranged in the 1inc, The capacity of the line is big
enough to cover all needs of pumps for new diesel engines produced
in the plant as well as for replacement of worn-out pumps or their
components and parts, :

Dorman Diesel Iran, Tabriz

This factory started the production of water pumps in two
stages: In the first stage in 1350 (1971/2) there wae produced only
spindle of water pump with pulley, in the second stage in 13531 (1973/9)
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©ore are complete water pumps produced. 1 he shop for prodaction of
~er pumps ie equipped with modern, aniversal machine tools, The ca-
< .'v far exceeds the present demand.

""-'aliur‘lcnl Enllneerlng‘lnm in Taheiz

The factory will soon start *he prodiction of srarionary diese!
c:nes but till now it is not derided whe'her produced stationary engines
+ .1 be water-cooled or air-cooled,  In the ¢ ase water-cooled engines will
- produced, the production of water-pumps will start in the first phase,

~ universal machine tools for their production are already installed.

- National Manuf:cturing Co, Tehran

The production of petrol engines for Paykan will start in 1453 (1974/5),
A iv'er pump will be produced in the first stage of production of petrol engines,

¢ vecast of Demand, Capacity, Production and Shortage of Water Pumps
"r Kulomoblles an ationary Engines

135] 13586 1361 1368
(1972/3) _(1977/8)  (1982/3)  (1987/8)

Demand: New

Cars pcs 39,100 83, 100 140, 000 198, 000
Vannettes, station wagons pts 9,200 17, 100 36, 000 317, 000
Buses and minibuses " 2, 700 4, 000 4, 700 5, 900
Trucks " 3, 200 1, 800 13, 000 21, 000
Tractors " 8, 000 8, 000 10, 500 13, 500
Tillers " 2, 300 2,700 3,100 3, 800
Stationary diesel engines i, 200 5, 000 7, 800 10, 800
Replacement - all types ! 6, 300 12, 200 24, 900 42, 000
Total demand " 70,000 140, 000 230,000 330, 000
Existing capacity " 20, 000 08, 000 85, 000 95, 000
New capacity - - 85, 000 165, 000
Production " 8, 000 90, 000 140,000 260, 004

Gap : " 62, 000 80, 000 90, 000 70, 000
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Relatively low quantity o/ replaceu water puiips at present time is
uue to the fact that water pumps are repaired by sma.l repair shops in the
bazaar, i,e. they are using wosn out pa~ s and only auopting them for fur-
ther use, In the future the ratio of wa?ert)";blx" replacemen® to water pumps
for new vehicles and stationar; enginex w.li be higher as it will be cheaper

to use components and parts, procuced ir. the factory,

As ail producers of petrul and diesel engines are producing or will
soon start the production of water pumps, it is not possible to produce wa-
ter pumps in a specialized unit (for example small scale or medium scale
plant),

Thermostat for Water-Cooled Engines

Thermostst in water-cooled engine is apparatus, whictk is regulating
the flow of cooling water to radiaior (when water is cold, the thermostat ig
closing the flow of water to the radiator). FEach water-cooled engine is
equipped with one thermostat. The demand of thermostat for new vehicles
and stationary engines :1s the same as in the case of water pumps or radiators,

The demand of thermostat for replacement {s higher, as thermostats
are worn-out after 4-5 years of operation (depends on the quality of water
used in the water-cooling system).

Forecust of Demand of Thermostats

1351 1356 1361 1368
(1972/3) (1877/8)  (1982/3) (1987/8)

Demand:
New vehicles and stationary
engines 63, 7060 127, 800 205,100 288, 000
Replacement - all types 26, 300 52, 200 94, 900 142, 000
Total demand pcs 98, 000 180, 000 300, o000 430, 000

There is no production of thermostats in Iran at present and it is not
adviseable to start this production in next years, as thermostat is from the
point of view of process a complicated apparatus. In the case the production
of thermostats will be started, it should be connected with production of
thermostats for other purposes.
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FUEL SYSTEM OF PETROL AND DIESEL ENCGINES

Fuel system of petrol engines consigts of:

Air filter with intake silencer
Fuel tank

Fuel filter

Petrol fuel pump

Carhurettoy

Fuel system of diesel engines consists of:

Fuel tank

Fuel pump

Fuel f{lter

Air filter

Injection pump with regulator
Nozzles and nozzle holders

FUEL TANKS

Fuel tanks are already produced or the production will start soon
in existing factories producing motor vehicles in Iran.

Details about the production of fuel tanks see description of ex-

isting factories, producing cars, trucks, buses, minibuses, tractors,
motorcycles, mopeds, etc.

AIR FILTERS WITH INTAKE SILENCERS

Afr filters are filtering air coming into the carburettor (petrol
engines) or into the nossles (diesel engines). They consist of body,
made mostly of non-ferrous ciltinu and of filtering insert, made of
paper etec, Afr filters are mostly combined with intake silencer.

Air filters for motorcycles and mopeds are mostly situated in
carburettor, {.¢. sometimes producer of carburettors for motorecycles
and mopeds is alse producing air filters,
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Body of ar filter hax the same Nife as the car, truck, travtor, bus

erto, Nilter inserts are chaerced oo approsanatedy 0000 - 30000 kins,

Foyrecast of Demand, (':ﬂ\;u v, Peaduction and Gap of Air Filters

1451 1458 1361 136/
”_‘(43)7_‘:"_';L_n977‘/8) (1982/13) (19_5_!_7'--

mand New

Cars pros 42100 90, 000 150,000 210, 006

3 vannettes, station wagons b 13, 400 21, 400 32, 000 45, 01
buses, mimibuses h 2. 800 4,100 4, 800 8. O

trucks " 3,200 7, 800 13, 000 21, 00

mopeds h 18, 000 45, 000 80,000 110 0

' motayreveles " R 000 40, 000 90,000 120, v
: tractors h 5, D00 8, 000 10, 500 13, o
Tillers h 2, 300 2,700 3,100 3, 800

Stationary diesel engines ! 1,200 5,000 7, 800 10, R00

Replacement - all types: " 1, 800 8, 000 12, 800 19, 900

Demand - total 110, 000 232, 000 404,000 560, uOn

i Capacity - 100, 000 400,000 600, 000
' Procdietion " - 120, 000 320,000 520, 000
Gap " 110,000 112,000 84,000 40, 000

Replacement of complete air filter,

There is8 no production of air filters in Iran at present, but there are
already some firms interested in this production, As the demand is far over
threshold for economical production, it is recommended to start the produc-
tion soon, from imported components and parts and to extend it in the Sixth
and Seventh Five-Year Plan. At the end of the Seventh Five- Year Plan there

should be production of 100% components and parts including filtering inserts
which will be produced in other specialised factory.

Production of air filters cou'd be combined with production of other
filters.




FUEL 1IL1 RS

Fuel filters are filtering fuel cominy from fue fank into fuel pump,
woanical impurities are meparated fromn foe] by special sieve, mud and
v are sedimenting in a glass tank lask,  Thev are used at cars, van-

~es, station wagons, buses. mimibises icks, tractors and tillers,

st of Demand, Capac Uy, Produciion and .\'hormge of Fuel 'ilters

HRMN 1356 1161 13686
Y724 (19777 8) (1982 1) (1987/8)

wmand-

va Cars Pex 42,300 90,000 150,000 210, 000

o vannettes, station wagons " 13,400 21, 400 32,000 45, 000
huses, minihuges N 2, 800 4,100 4, 800 6, 000
trucks a 3,200 7, 800 13, 000 21, 000
tractoras " 6. 000 8, 000 10, 500 13, 500
tillers " 2, 300 2, 700 3,100 3, 800

feplacement* and other vehicles 3, 600 8. 000 9, 600 15, 700

")tal demand 68, KO0 140, 000 223,000 315, 000

“apacity K - 100, 000 200,000 300, 000
Production ; - 80, 000 160,000 260, 00O
lortage " 68, 600 80, 000 63,000 55,000

only complete fuel filtera; replacement of components and parts like glass
‘lask, sievea etc, is not included.

There ia no production of fuel filters at present in Iran. The demand is
tig enough for commercial production and therefore it is advi@ able 1o produce
hem in Iran. The production should start already in the Fifth Five-Year Plan
bartly from imported components and parts).

PETROL FUEL PUMPS

Petrol fuel pump ia supplying petrol from fuel tank into carburettor, It
ta diaphragm pump; the diaphragm is moved in one direction by a cam
litiated at the end of & camshaft. The motion of the diaphragm in a reverse
lirection is performed by a helical spring.
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Fhe mostiy used perrol pamps are s ppls e ap o 10 1 hour of petrol,
the supplving aght 1s 1,0 mo Somie care My iy pe'rol engine are without feel
pump. In “his case tiel fank mus' e —paated over carburettor and engine and
fuel 1s s'reaming to the carburettor and engane by dravity,

Foarecas' Demand, Producrn and shartayge of 1""!‘-"@'.1;1,1_0‘1 Puimps

Yol 14086 1361 1366
(P02 ) 19T B (19820 9) (1987/8)

Demand New cars 18, H00 81 200 140, 000 196, 000
vanne'tes, s'ation

wagons 10, 800 10, 700 25, 000 35, 000

Replacement -all ‘vpes 2,700 4,100 7, 000 9,000

Total demand 32,000 104, 000 172, 000 240,000

Capacity - 100, 000 200, 000 200, 000

Production - 80, 000 150, 000 200, 000

Shortage 52, 000 44 000 22,000 40, 000

Only complete petrol fuel pumps, replacement of some components and parts

which are soon worn out, like diaphragm etc. is not included,

There is no production of petrol fiiel purmps in [ran at present and there
is no project to produce them in the futnre. As the demand of petrol fuel pumps
is over the threshold for economical production, it is advisable to start the pro-
duction in the Fifth Five-year Plan (at least for petrol engines produced in Iran
National Co. Ltd. Teheran) and to extend the production in the Sixth and Seventh
Five-Year Plan. Also the local content will grow substantially durine this period.

1" e~ription of Machinery, Equipment and Process

Main components and parts of petrol fuel pumps are non-ferrous castings
(mostly aluminium alloy). Castings and other parts will be machined on semi-
automatic machine tools and afterwards assembled on assembly line,

CARBURETTORS

Carburettors are used at each petrol engine for carburetting petrol
before it flows to intake valve of engine. Higger engines (some four-cylinders,
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Replacement of whole carburettors is low as carburettors are repaired

nthe way that only the worn-out parts are replaced.

There is no factory in 'ran producing carburettors and even there is no

ention to produce them in the near future,

nigh for semi-automatic production,

As the demand is already big en-

it 1s recommended to start this production

Athe Fifth Five-vear plan and to extend it in the sixth and seventh five-vear plan,

Jescription of Machinery, Bquipment and PProcess:

Components and parts are made of copper and brass N

ntterfly, log spindle, jets, needle valve,

at toggle and
butterfly spindle, gaske's and washers)

‘he remaining parts (body etc, ) are made of light metals by die casting or of

seel, A1l materials will he

plan,

The main operations are die casting (body and other parts) and pressing

available locally at the end of the fifth five-vear
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from strops (floar copphe et \Virer ansembly all carburettors are tested,

INJECTION PUMPS WIHTH REGULATORS

Injection puinp ot piston tvpe are supplving fuel under pressure 80
up 1o 00 armr. to the noszles and hen o the (vhinders of diesel engines,
To each ¢yhinder of “he dhesel enyine ¢ wrresponds one piston of the injec-

tion pump. Prston ot jection pump is driven by the camshaft,

Each pimp s equipped with regulator, IMistons are shaped and it (s
possible to adjist them by pegalating rod so, that they are supplying the

quant.!v needed in'o cach evhinder of diesel engine,

Fuel under high pressure 18 npening the valve and is supplied to the

nozzle where 1t is distributed into the evhinder of diesel engine,

Forecast of Demand, Capacity, Production and Shortage of Injection Pumps

1151 1358 1361 1388
(1972 %) (1977/8) (1982/3) (1987/8)

Demand: New

automative diesel engines

pumps 4 900 g, 800 14, 800 22, 500

pistons 24, 200 50, 000 75, 000 115, 000
stationary diesel engines

pumps 1,200 5, 000 7, 800 10, 800

pistons 4, 800 15, 000 24, 000 23, 000
tractor diesel engines

pumps - 4, 000 9, 000 10, 500

pistons - 20, 000 36, 000 42, 000

Replacement *  pumps 18, 900 31,300 48, 400 76, 200
* pistons 91, 000 125,000 235, 000 3680, 000

Total demand pumps 25, 000 50, 000 80, 000 120, 000
pistons 120, 000 210, 000 370, 000 550, 000
Capacity pumps - - 100, 000 100, 000
pistons - - 500, 000 500, 000
Production pumps - - 30, 000 90, 000
pistons - - 140, 000 430, 000
Shortage pumps 25, 000 50, 000 50, 000 30, g
pistons 120, 000 310,000 330, 000 130
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v complete prmps, components and pPar's "or repair of pumps, 1, e,

shinders and pistons o, wre ro vy bade o

Injection pumps with repalicag e stnlieated, iy precissien
cocluctsiatas therefore advisnabhle © 0 Gt e production in the sixth five
~or plan when the demand will Le Loy enotgh for econote praoduction and
o otohigh skitTed vorkers will ba alread. o atable (from other mechanieal

reering plants,. The same w.il b witl other elements of fyel supplving

vmoat esel engines, 1, e, nozzles wrd nozzle holders,

vocription of Machinery, Equipmen: and Process:

Coriplicated elements like pistons, valves, cvlinders etc., are made
v special alloy steels, cam shaf' s forged and housing of injection punip is

- ostlv made of aluminium castings.

Components and parts made of bars of special alloy steels are machined
v automatic lathes and after heat treatment are ground on centre grinding
wiachines and then tapped on tapping machines etc, Housing of pump is

rdchined on one-purpose machines.

As already mentioned, most of components are made with accuracy
H01 mm and therefore the plant should he cquipped not only with preci-
s: 1 machine tools, but also with precision measuring instruments, Also

.« oratory for testing of raw materials should be well equipped.

NOZZIL.ES AND NOZZLE HOLDERS

Fuel under high pressure from injection pump is supplied by pipe
‘0 a nozzle holder and nozzle. Nozzle is actually a small valve, where
nozzle needle is opened by high pressure of fuel and fuel is distributed to
‘he cylinder. There are two 'ypes of nozzles: with one opening used up
0 pressure approximately 200 atm. at diesel engines with antichamber
(precombustion) and with more bores, for highest pressures at engines

with direct injection.




IR TREAL |

Foreoas » iYern R ’ ‘ S voage o Nogzie Holders
P -
P Y 45SR HRT 13066
' [ g 9 1947 8
o e e e r—— i il i ne e e o ——

Denvand New as oo e diesed
TTTTTTT el s - nozse holderrs Yy b S0 000 75, 000 115, 00

v e RETE EEALRIS) 75, 000 115, 06

ractor diesel engores

oz ferader - 20, 000 16, 000 42, utit
s iies - 20, 000 16, 000 42, 00
stationary diesepeng nes
oo te Pl lers bodon 15, 000 24,000 REI IR
tiazsoles 4, 800 15, 000 24,000 33, 0t

Rep acemen’ -
nozzle ollders 91, 000 125, 000 235,000 160, 0o

nogsles TR, ano 24H, 000 465, 000 720, one

Total demand -  nozzle holders 120,060 210, 000 370, 000 550, 0o
nozzles 210, 000 3130, 000 700, 000 910, o0
Chpacity - ntozzie holders .- . - 400, 000 400, 000
nozevles - - 800, 000 800, 000
Prodaction - nozzle holders - - 1680, 000 400, OO0
nozzies : - 320, 000 800, oo
Shortage - nozzle holders 120,000 210,000 240, 000 150, 000

nozzles 210, 000 330, 000 380, 000 110, 000

As already mentior.ed, nozzles and nozzle holders are complicated, high pre-
cision products and therefore it is advisahle o start their production in the
Sixth Five-vear Plan when high skilled workers will be already available and

to extend it in the Seventh Five-vear Plan.

Description of Machinery. Equipment and ’rocess:

Nozzles as well as nozzle holders are rmade of special alloy steels, All
components and parts are made of hars; they are machined on automatic lathes,
drilled on special drilling machines and after heat treatment are ground on

centre grinding machine and then tapped on tapping machines. The factory
should be equipped with precision machine tools, tools and measuring in-

struments,
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PRESSURE LUBRICATING SYSETEALOF ENGINES

Four-stroke petrol as well as e nel enyines are
SUng svetem.  Two-siroke engines are mostly owie

oo as they are lnbrercated direct s bl mixture

Pressure lubricating sy stem of CNEINES CONnis's

1. o1l filter

‘ il pump

1. oil coolers (on!v hig engines)

9, oll presgure and ‘or temperature gange - s

1. Oll, FILTERS

Oil filters are filtering lubricating

e

removing mechanical impurities,

*.pimp (in thia case pump is fed by filtered oil,
romplicated) or after oil pump. Some trucks and bus

ool filters,

* .

A filtering medium which uses mostly special fil
mplaced after approximately 30000 kins.

lubricated by pressure
hou' pressure lubricating

f Yiel with oil,

of:

ee Measuring Gauges

nil in lnbricating svstem, i e, they

Oil filters are situated either bhefore

but dismounting of oil filter

er are cauipped with

tering paper, is

sirecast of Demand, Capacity, Production and Shorta e of Oil Filters

1351 135 1361 13566
) (1872/3) (1977/8) (1982/3) (1987/8)
Pemand: New cars 42, 300 90,000 150,000 210, 000
vannettes, station
wagons 13,400 21,400 32,000 45, 000
buses & minibuses 3,800 5, 800 6, 800 9, 000
trucks 4,200 9, 300 16, 000 28, 000
tractors 8, 000 8, 000 10, 500 13, 500
tillers 2,300 2,700 3,100 3, 800
Stationary diesel
engines 1,200 5, 000 7, 800 10, 800
Replacement including oil .
filters for other products* 8,800 18, 000 28, 800 a5, 900
otal demand 82,000 158, 000 285, 000 350, 000
Ppacity - 100, 000 200, 000 300, 000
roduction - 80, 000 200,000 290, 000
hortage 82, 000 78, 000 35, 000 70, 000
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* Replacement of complete oil f:lters onlv, replacement of filtering paper
is not included, OO torers tor other products for exampie for machine tos s
COMPressors e'c.

Chere s oo prodactior of ol fdters i lran at present', but there ia an

intention to prodoce e o the Deare,

The Germand s ug enough far economical production and therefore it
is advisable ©o start “us production in the Fif*h Five-vear P’lan and to extend

the prodocio o the Sixeh and Seventh Fove-vear Plan (see above).

Description of Mactunery, FEquipmen' and Process

[}

The housing of o3l fiver o omoeoiy non-ferrous metal casting, filtering
insert and gaske' 1s made of special paper, other components and parts (bolts,

\

washers etc.) are made of steel,

Housing is machined »n turret lathes; bolts, nuts and washers on

automatic lathes,

2, OIL PUMPS

0il pump is supplying lubricating oil under pressure to lubricating
system. There are used mostlyv gear type oil pumps; in some cases - for
example Jeep with engine Hurricane F4 - are used rotor type ones. They are
driven by cam shaft of engine and are mostly situated on the housing of the
engine, i.e, they are interconnected with engine and therefore the producer

of the engine is algo producing oil pump.

The production of oil pumps for automotive as well as stationary
engines started just recently in the factories for the production of automative
as well as stationary engines,

Dorman Diesel Iran, Tabriz

The production of oil pumps for diesel engines produced in the factory
started in three phases. In the first phase started the production of oil pump
housing, in the second phase oil pump cover plate and in the third phase
started the production of gears with shafts,
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nes producec i the taciory stared o 1350 (109700 The shan for prodoc.
ool g ey coptipped with imadern . specal mac hine ‘ools, arranged
e operaon e The canne i o s e e exeeds e present demaned,

Metalluemical and Uneiveering Pl e Tabig

The fac ory will sonn start e prodiaction of st wionary diese] engines,;
machinery and equipiment for ‘he;r production 1s already installed. ‘The pro-

hietton of oxl pumps will start i che firs phase,

ran National Manutac uring Co, Teheran

.
The prodiucion of petral engines for Pevkan w:ll start in 1353 (1974 5),

Cnlpumps will be produced already in the first stage,

Porecas: of Demand, Capacity, Production and Shortage of Oil Pumps for
vitomohile and Stationary Envines

1351 T356 1361 1366

) (1972 (19778 (198277 (1987 8)
Demand: New: cars 42300 90, 600 150, 000 210, 000
vannettes, station warons 13,400 21,400 32, 000 45, 000
buses and minibuses 2,800 4,100 4, 800 6, 000
trucks 3,200 7,800 13,000 21,000
tractors 6, 000 8, 000 10, 500 13, 500
tillers 2,300 2,700 3,100 3, 800
stationaryv diesel engines 1,200 5,000 7, 800 10, 800

Replacement including oil pumps

. for other products™ 7, 800 16, 000 28, 200 40, 900
'~al demand 78, 000 155,000 250, 000 350, 000
C"apacity - 100, 000 200, 000 300, 000
Production - 80, 000 200, 000 300, 000
Shortage 78, 000 75, 000 50, 000 50, 000

Replacement of complete o1 pumps onlv.  Oil pumps for other products -
for example for machine tools. compressors eteo,
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As all producers of petrol and diesel engines are producing or w:i!
soon start the production of oil pumps, it is not possible to produce the:.

in a specialized unit,

3. OIL COOI.ERS

Oil coolers are cooling lubricating oil, They are used at big petrol
and diesel engines only,

Dorman Diesel Iran, Tabriz

Production of oil coolers started in 1350 (1971/2). The capacity of
production line is big envugh for present as well as future demand.

Iran Diesel Fingine Motors Co. Tabriz

Production of oil coolers started in 1351 (1972/3). The installed
machinery and equipment has enough capacity for present as well as future
demand.

Metnllurlical and Enﬂ'neerinLPlant in Tabriz

This factory will produce only small diesel engines which are
without oil coolers,

Tractor Mnnufacturlnl Co. Tabriz

Tractors Universal U650 and U631 are equipped with oil coolers.
Accord'lng to the project report oil coolers will be produced in the future
in the plant. As machinery and equipment is not yet installed iu the plant,
it is possible to produce these coolers in amall scale plant in Industrial

Estate in Tabris,
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Forecast of Demand, Capacity, Production and Shortage of Oil Coolers

1351 1356 1361 1366
(1872/3) (1977/8) (1982/3) (1987/8)

Demand: New buses and minibuses 2,800 4,100 4,800 6, 000

trucks 3,200 7, 800 13, 000 21,000

tractors 8, 000 8. 000 10, 500 13, 500

stationary diesel en-

gines, replacement

and other products 1, 000 2,100 2,700 3,500
Total demand 13, 000 22,000 31,000 44, 000
Capacity 16, 000 25, 000 40, 000 50, 000
Production 5, 000 14, 000 31,000 42, 000
Shortage 8,000 8, 000 1,000 2,000

Except oil coolers for tractors there is no possibility to build spe-

cialised factory for oil coolers.







4. ELECTRICAL OUTFIT OF MOTOR VEHICLES
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ELECTRICAL OULLIL OF MOTOR VENICLES

Modern motor vehicles are cquipped with a ¢ omplicated electrical

outfit. In advanced countries there are specialized factories producing
only components and par's of elec'rical ou'fi* of motor vehicles.

Till now, there ix no prodiction of elec "rical outfit of motor ve-

hiclea in Iran (except we' batteries! I'is asivisable to start the produc-

tion of some apparatuses in the Fifth
the Sixth and Seventh Five-year Plan.
duce electrical outfit f.

Five-vear Plan and to extend it in

Also here it {s advisable 10 pro-

T motor vehicles in specialized factortes, but it
is possible to produce in the same factory electrical

similar nature for other purponen

equipment of the

2 utilize to maximum extent inntalled
machinery and equipment.

Electrical outfit of modern motor vehicles consists of these groups:

. Sources of electric power
Startera

Ignition aystem

Lighte and switches
Auxilisry electric equipment

Measuring gaiges and signalling equipment
Wiring

-~ B P e W N e

1. SOURCES OF ELECTRIC POWER

Sources of slectric power in modern motor vehiclr e

1, Wet batteries
3. Dynamos or slternators.

1.1 WET BATTERIES

Se¢ Electrical Engineering Industry,

1.2 DYNAMOS, ALTERNATORS, DYNAMOSTARTERS

Dynamo is 0 d. ¢. generator. According to the type (sise) of vehicle,

the voltage is 8 V, 12 V or 24  (the same as battery, lil.rt.l‘ etc.). The
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b et 0 Eardtt . SO oy Tnae W N erarar an mnpph gt A
prent o the ceo et Wb o e fee oo Do carrent of the <amne vl -
Cage. Aleriatars baae b hara 6ot manly at tow revolutions

oo theretare moders s opes 1t ehocles ar e RNy maore frequentlv nlter-

At s There (s a tecdero o replace Avnamae by alternator s,

Dynamostar et s specal doc elec 110 generator combined with
s arer, s used mostly At matoro o iés with Lig engine or hich come-
pressinn vt Ne e the pran' o ewo ! pr()(luc"l(m process, alter-
na‘or s dinamos antdonam yalar ey s are nthe same Jgroup, the demand
s calenlated for the whole group an' nat for individual item, As already

mentioned dvnamos will he replaced m the future montly by alternators,

Forecas' of Demund Capacity. Prodiuc on and Shortage of Dynamos,
Alterna'nrs and Dynamostariers

1351 1358 1961 1366

C o nemm (1977/8) (1982 %) (1987 8
Demans!- New (ars 42,100 90, 000 150, 000 210 00
Vannettes, s'a'ion
waggons 14 400 21,400 32, 000 45, D00
Buses, minibusen 2, 800 4,100 4, 800 6, 000
Trucks 4.200 7, 800 13, 000 21, 000
‘ Tractors 8, 000 8. 000 10, 500 13, 500
Tillers 2,100 -3, 700 3,100 3, 800
Motorcveles 16, 000 40, 000 90, 000 120, 000
Mopeds 18, 000 45. 000 80, 000 110, 000
Replacement and other vehicles 8, 000 11,000 16, 800 20, 700
Total demand 110, 000 230, 000 400, 000 550, 000
i Capacity - 200, 000 400, 000 500, 000
Production - 120, 000 320, 000 480, 000
Shortage 110, 000 110, 000 80, 000 70, 000

"

Replacement of dvnamos, alternators and dynamostarters is low, a8

these generators are mostlv repaired by replacement of worn-out eompon-
ents and parts,




There 18 no produciion of 4 namos, al'srnators gnd dvnamnostariers
mn iran a' presen'. Industrial and Mininyg De v lopmen Hanlo of fran s'adied
the production of thexe cenervatses i on plansing to o gruge production 1 ‘he

Fifth Fave-vear lan in 'he Vet fes Flleo vy 4 Hooprent Projec:

Dewnt ription of hla«jv.vwrl, _I';rl‘.r]mmn' and e mgy

The ahove given quant s b enouph Cor semi-antomat e produc -
ton wi'h antommalic. semi-an' ora' . an strclepurpose madhine tools, The
process is the same as a' *he prodacc g 0 oo onal horse power motors,

star'ers e'c.

Dvnamo sheets and orher fomponents and parts marle ot sreel or
plastic sheets are pressed in press shop, shat' as well as body and eni
shields are machined on special lines. congisting of automatic, semi-
automatic and single - purpose machine ‘ools. Winding 18 done 1n winding

shop.

Assembly consists of assembly of stator and rotors insertion of

coils and insulation and assembly of main groups,

2, STARTERS

Starter is a d. c. electric motor with pinion which meshes with
starting gear of vehicle engine or stationary engine, When the engine ia
already in operation. the mesh is disconnected by shifting either of pin-
ion only or pinion with armature. The voltage of starters is either 12 v
(cars, small vannettea) or 24 V (trucks, buses. minibuses, traciors etc.).
The power of smallest starter is approximately 0.5 HP. of the higgest
approximately 8 HP, Dynamostarters which are used at motorcycles are
given under heading ''Dynamos''.

The calculation of demand is baaed on new vehicles and stationary
diesel engines (only amaller lypes are equipped with electric atarter, big
ones are started by compresaed air), the replacement is minimal, as
starters are mostly repaired.
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Forecast of Demand, Capaci'y, Py v tion and .‘;h«)rYﬂ? of Flectric Starters
———————— - - Vol e ot ol ————

1151 1358 1361 1366
1972 3 i1977,8) (1982/3) (1987 8

RSV UGS P USRI U ———

Demand: New cars 42 100 90, 000 150, 000 210, o
Vannettes, sta'ion
Wagos 14, 400 21400 32,000 45, o
buses and manihusen 2. BOOD 4,100 4, 800 8, 0o
tracks 1,200 7, 800 13,000 21, 0he
trac'ars 6. 000 8, 000 10, 500 13, 50
sta'onary diesel
engines 600 2,200 3 200 4, 404
Replacemen:' ‘all tvpes) 1,700 2. 500 4, 500 6, tun
Total demand 70, 000 136, 000 218, 000 306, 0nt
(Capacity - 150, 000 150, 000 400, 00
Production - 50, 000 180, 000 280, 000
Shortage 70, 000 58, 000 38, 000 26, 000

There 18 no production of starters in iran at present, bhut the demand
in the future will be big enough for semi-automatic production, 1t is advis-
able to star! the production of starters in the Fifth Five-year Plan and to
develop it in the Sixth and Seventh Five-year Plan. The production of star-
ters should be combined with production of other electrical equipment for
vehicles, like dynarnos, alternators, windscreen wipers etc,

Description of Machinery Equipment and Process

Machinery, equipment and process are the same as at the produc-
tion of dynamos, alternators and dynamostarters,

Pinions are machined on automatic single -pindle lathes, ground on
centre grinding mgchine, then on gear cutting machines, heat treated and
ground on gear grinding machine.

3. IGNITION SYSTEM

Ignition system of petrol engines consists of two circuits: primary
(low voltage circuit) and secondary (high voltage circuit),
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3.1 IGNITION COJI.,

Ignition coil is common for primaryv as well as secondary circuit,
Primary (low voltage) winding 1s connecting hattery with interruptor
secondary winding (high voltage) is connecting hattery with distributor
and spark plugs.

Forecast of Demand, Capacity, Production and Shortage of Ignition ('nils

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

Demand: New cars 42, 300 90, 000 150, 000 210, 000
vannetes, station
wagons 13, 200 21,000 11,000 43, 000
tillers 400 500 600 700
motorcycles 18, 000 40, 000 90, 000 120, 000
mopuds 18, 000 45, 000 80, 000 110, 000
Replacement and other vehicles 2,100 4, 500 8, 400 12, 300
Total demand 92, 000 201, 000 360, 000 496, 000
Capacity - 200, 000 400, 000 500, 000
Production - 80, 000 300, 000 440, 000

Shortage 92, 000 121, 000 60, 000 58, 000
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Fhere ts no proadacion of gneion ootls an lran at present, but
1t s recormmended o star s prodaction i Cthe Fifth Five-vear Plan

and o exrend o the s osrhand Seventh ive-sear Plans,
Prod coron of tanitron o vds shostd he connected with production

of vher tone oo and electricat ot ke disteibmtors, solenoids, ete,

L2 INFERRUPTORS WITTHE CAPACITORS

Interriprtor wih capacitor s alwavs connec‘ed with other parts
of lwnition svetem: a' mopeds, motor: veles and some cars with two-cyl-
inder enJine 18 connected wi'h dyvnamostarter, at cars, vannetles, station
wagons e'c. wi'h dastributor, i. e, prodicers of dvnamostarters or dis-
tributors are also producing mterrup’ors, Capacitors are purchased from

producers of capacitors - see [lec'rical Fngineering Industry - Capacitors,

Forecast of Demand of Capacitors for [gnition System

1351 13548 1361 1366
(1972.4)  (1977/8) (1982/3) (1987/8)

Demand: New (Cars 42, 200 90, 000 150, 000 210, 000
vannettes, station
wagons 13, 200 21,000 31, 000 43, 000
tillers 400 500 600 700
mopeds 18, 000 45, 000 80, 000 110, 000
motorcycles 16, 000 40, 000 90, 000 120, 000
Replacement 2,100 4, 500 8, 400 12, 300
Total demand 92, 000 201, 000 360, 000 498, 000

Production of capacitors - see Electrical Engineering Industry -
Capacitors,

3.3 SPARK PLUGS

Spark plugs are used only at petrol engines for igniting vaporised
petrol-air mixe in cylinder. Each cylinder of petrol engine has one spark

plug.
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Spark plug consists of two different tvpes of eomponents a ceramic
maulator made of aluminium silicates or alunines aned metallic parts (bush,
cable nut, bolt, medinm and side electrode sealing ring, compensating

collar, cup) made of steel, nickel allny steel. brass and copper,

There are different gizes of spark plugs - thread reach 10 411 18 mm

w:th different thermal values from 95 up to 260,

Fach spark plug should he changed af'er 15000 km of service, but

in Iran spark plugs are changed af‘er longer service - approximately after
2,000 km,

"orecast of Demand, Capacity, Production and Shortage of Spark Plugs

1351 1356 1361 1366
(1872/3) (1977/8)  (1982°%)  (1967,8)

Nemand- New cars 169, 000 369, 000 630, 000 898, 000
vannettes, station
wagons 51, 600 80, 500 124, 400 171, 800
tillers 400 500 600 700
motorcycles 16, 000 40, 000 90, 000 120, 000
moyieds 18, 000 45,000 80, 000 110, 000
Replacement - all types 1, 885,000 3,285 000 5,375, 000 7,700, 000
Total demand 2,149,000 3,820,000 6,500,000 9,000, 000
Capacity - 2,200,000 5, 000, 000 10, 000, 000
Production - 2,200,000 5,000, 000 8,500, 000
Shortage 2,140,000 1,620,000 1,500, 000 500, 000

Till now, there is no production of spark plugs in Iran, but soon the
production will start in a new factory:

Sham-e Automobile Qazvin

This firm, collaborating with Bosh A. G, (West Germany) got the
licence for production of spark plugs. In the first stage of construction
(1353) the capacity will be 32, 200, 000 pce/year in one-shift operation.
There will be production only of metallic parts; ceramic insulators will
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hesmportea, NUer Dooears spould the capacity and prodaction reach
3,000,000 pos vear, at has time will start the production of ceramice
msulators.  Afer tenvears (1960 the capacity and production will

reach 7000000 pes vear *wo-shuft operation.  In ‘he Seventh Mive-

vear Plan “he capacey shondd heextended ap co 10, 000,000 pes ' vear,

Descrintion of Machner:, ].fg:npu:en' and 'rocessy

Pne tarnag shop s equipped with one- and six-spindle au'oma-

“te tathes, 1o this shop are *urned bushes, cable nuts, bolts and com-

penentg of mediim elec rode.

Sealing rings. compensating collars and cups are pressed on
eccentric presses. In the welding shop, bushes are welded with out-
side electrode and bolis are welded with medium electrode. HBushes
and sealing rings, compensating collars and bolts of medium electrode
are metal plated. All componen's and parts are assembled in mounting

shop and then tested.

Ceramic insulators will be made of alumina with mineralizers
and fluxing agents. After grinding, sieving , mixing and filter pressing
the body is shaped on hyvdraulic presses, turned on special lathes, dryed
and fired. After first firing the insulator is glazed and is fired for the
second time in other tunnel kiln, then sorted and tested. More details
see J. Semsch, "A project for the production of spark plugs including
production of ceramic insulators in lran with annual capacity of 3, 000, 000
pcs and 5,000, 000 pcs in two-shift operation''.

3.4 DISTRIBUTORS

Each petrol engine having more than one cylinder needs a dis-
tributor. It is an electric apparatus which is distributing electric energy
from dynamo, alternator or battery to the respective spark plug in pres-

cribed sequence and in the exact time.




Forecast of Demand, ¢ apaci'y, PProducrjon and Shoronaoe of Dis‘ribeitarsg

11451 1356 11361 1366
‘{AL!JTJ 3) (1975 i) (TUR2 (1387/8)
Demand: va_ cars 42300 G0, G0 1750, 060 210, 000
vaimne!l'es, gtation ,
wagons 13,200 21,000 310G 413, 000
Replacemen' and other
vehicles 6, 500 Y, 000 14, 000 17,000
I'ntal demand 62,000 120, 600 195 000 270,000
Capacity - 150, 000 200, 000 250, 000
Production - 20, 000 150, 000 240, 000
Shortage 62,000 30, 000 475, hi 30, 000

There is no production of distributors In Iran at presen' but Industrial
awt Mining Development Bank of Iran studier this item and included the pro-
duction of distributors to the Vehicle Electrical Fquipment Project which
should be implemented in the Fifth Five-vear Plan. Other items produced

i this plant should be alternators, starters, 1gnition coils efe,

4. LIGHTS AND SWITCHES

41 LIGHTS

Most of bicycles and all motor vehicles are equipped with lights,
I' 18 anticipated, that approximately 70% of bicycles will be equipped with
one head light and in the future with one tail light.

Mopeds and motorcycles have one head light, one tail light and one stop
light, one or two controlling lights and some motorcycles are equipped with
one fog light and two direction indicators,

Cars, vannettes and station wagons are equipped mostly with two
head lights, two stop and two tail lights, four direction indicators, one
interior light, one panel light, one engine and one luggage accommodation

light and min, six controlling lights. Some cars, vannettes and station
wagons have these additional lights: two head lights, two fog lights, four
guard lights, two rear head lights and one interior light,
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Trucks are equipped with two head lights, two stop and two tail
lights, four up ‘o eight guard lights, four direction indicators, one in-
terior, one panel and one engine ligh!, 'wo rear head ligh's and min,
eight conirolling ligh'a. Very often 'rucks have two fog lights, two

additional head lights and one reflector for leading freights.

Buses and minibuses have mos'ly ‘wo head .igh's, two stop and
two tail ligh's, four up to eight guard ligh's, four direction indicators,
four up to eight interior lights, one panel, one engine and one up to four
luggage accommodation lights and minimum eigh' controlling lights. Some
buses and minibuses have ‘wo fog ligh's and *wo additional head lights,

Tractors have mostly 'wo head ligh's, two stop and two tail lights,
four direction indicators, one engine and one panel light and minimum
four controlling lights. Very often tractors are rquippad with one rear
head and four guard lights.

Tillers are equipped with one up to two head lights and approxi-
mately four controlling lights.

Trailers and tractors and trucks are equipped with two stop and
two tail lamps and two direction indicators.

Forecast of Demand, Capacity, Production and Shortage of Head Lights
Fog Lights, Reflectors and Rear Head Lighte

1351 1358 1381 1968
(1872/3) (1977/8) (1982,3) (1087/8)
Demand: New bicycles 10,000 130,000 210,000 330,000
mopeds 18, 000 45,000 80,000 110,000
motorcycles 16, 000 40, 000 80, 000 130, 000
cars 120, 000 350,000 730, 000 1,030, 000
Station wagons,
vannettes 43,000 85, 000 180, 000 320, 000
trucks - 18, 000 35, 000 68, 000 110, 000
buses, minibuses 13,000 21, 000 34, 000 30, 000
tractors 18, 000 20, 000 30, 000 40, 000
tillers 3,000 4, 000 8, 000 ¢, 000
Replacement and other vehicles 14, 000 30, 000 86, 000 84, 000




Total demand 270, 000 Th 000 1 g 10,000 2,020, 000
tapacity - Bon ooy q, 200000 2,000, 000
Production - i, 000 08T, 000 1. 800, 000
“Shortage 270, 000 410, 000 150,000 20,000

There 1 no production of head bights, fop Hyhts, reflectors and regr
‘ead Lights in Iran at present. A the demand s brg enough for economical
mass production, it g advisable 1o s'ari the Production n the Fifth Five-vear

Plan and 1n develop it n the Sixth and Seveng, Five-vear Plang.

Forecast of Demand, ', acity, Production and Shortage of Orher Lighe s
P B, riage gh'.s,

includin Controlling Lights
i 4

11991 106 1461 1366

(1972 3 (1977 8) _(_Qlf_)ﬁg‘/_’j)‘ (1987/8)
Demand: New bicveles 5, D00 100, 000 150, 000 250, 000
mopeds 48, 000 180, 000 320, 000 440, 000
motorcycles 64, 000 160, 000 400, 000 600, 000
cars 848,000 , 800, 000 3,200, 000 4, 500, 000

station wagons,

V annettes 268, 000 430 000 650, 0ng 920,000
trucks 80, 0no 200, 000 340, 000 550, 000
buses, minibuses 78, 000 130, 000 150, 000 190, 000
trailers 16, 000 28, 000 48, 000 65, 000
tractors 65, 000 90, 000 120, 000 150, 000
tillers 9, 000 10, 000 12, 000 15, 000
Replacement and other products 77,000 142, 000 230, 000 320, 000
Total demand 1, 700, 000 3,270,000 5, 650, 000 8, 000, 000
Capacity - 2, 000, 000 4, 000, 000 8, 000, 000
Production - 800, 000 3, 800, 000 7,400, 000
Shortage 1,709,000 2, 470,000 1, 850, 000 600, 000

——

Also other lights (stop, tail and guard lights, direction indicators,
Panel, engine and luggage &ccommodation lights and controlling lights) are
"0t produced in Iran at present. The above given figures are showing that
he total demand is big enough for mass production and therefore -8 advis-
ible to start the Production also in the Fifth Five-year Plan and to increase
tin the Sixt and Seventh Five-year Plans,
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Description of Machiners - Faupoicn’ and Process

From be cechbpalosweal poont o view there are two tvpes of lights:

I. Pead Loytos, oe hethvrs retlecrors, rear bead lights ete. All these
Prg s s v e e bow p'w'n!n‘u redtoctor made of glass with
retlec vy surtac e ocher sthoer plated and polished or varnish
coaed and i ocacvom alimunim plated  Vinerican reflector

Sested Leans os actually special incandescent lamp.

 £%7

Orher Lighes, e stop lights, tad hights, dhmension indicators,
guard hehs, controlling lights etc. are without parabolic reflec-

tor, e, therr produciion s simpler,

Components and par's made of steel and non-ferrous metal sheets
are pressed on mechanical press:s, the others, made of steel and non-
ferrous metal bars are turned on antomatic lathes, plastics (covers etc.)
are pressed on special presses. One of most important shops is surface
plating shop. Components and par's made of glass-parabolic reflectors

and light covers will be purchased nutside the plant,

4.2 SWITCHLIS

All kinds of motor vehicles are equipped with switches for con-
necting and disconnecting electrical circuits of apparatuses, lights etc,
Bicycles are equipped with one switch, which is mostly placed on head
light, i.e. it is produced and supplied with head light.

The outstanding special motor vehicles switches are:

- Ignition and starter switch, sometimes connected with locking
mechanismus of steering wheel,

- Head light dimmer switch for dimming head lights,

- Brake stop light switch-foot dipper switch, operated by foot
brake pedal.

- Door pillar switch-operated by door etc.




\h)pwls and motorcveles have ONe LI on Cnrion s starter)
switch, one hrake stop Ligh' switch, one head-ligh dimmer switeh and
sometimes one or two other awitches (diredtion ind alors switch, fog

light switch,

Cars, vannettes and B'ation wagons a, e equipped with one ignition
and starter switch, one headlight dimmer Switeh, one hrake 8top light
switch, one panel light switch, one direction indicator Switceh, one warning
light wwitch, one windscreen wiper switch and three up 1o nine other

switches,

Trucks are eGquipped with one 1gnition and starter switch, one
head hght dimmer ewitch, one brake stop ligh' switch, one direction
indicator switch, one warning lLight switch, one windscreen wiper switch,
one panel switch and four up to eight other switches,

Buses and minibuses have one ignition and starter switch, one
head light dimmer switch, one brake stop light switch, one direction
indicator switch, two interior light switches, one warning light switch,
one windscreen wiper switch, one panel light switeh and four up to eight
ther switches,

Tractors have one ignition and starter switch, one ';cad light
dimmer switch, one brake stop light switch, one direction indicators

switch, one warning light switch, one panel light switch and four up to
six other switches,

Tillers are equipped with one ignition (ignition and starter) switch,
one headlight switch and three up to four other switches.

There are a number of special switches of similar kind as in
automobile industry (for example automatic light switch in refrigerator,
switches for redios, TV gets etc.), but it is not advisable to produce them
in the same plant, ag switches for motor vehicles are for the voltage up
o 24 V, the above mentioned switches are for the voltage 220 V or 380 v,

[t is advisable to produce in the same plant switches for other products
up to 50 Vv,




Forecast of Demand, Capacity, Production and Shortage of Switches for

Motor Vehioles

1341 1ine 1361 13kt
11972 0 1977 8y (1982 ) (1987 -

[ U U e e -

Demand: Noew imopeds 94, 000 115, 000 240, 000 tar
motorcveles H0, 000 120,000 100, 000 1910)
cars 600,000 [ 450, 000 2,400, 000 3,970,
vannettes, station wa-
FONs 185, 00 1200, 00 480, 000 T20
trucks 40, 000 80, 10O LH0, 000 10,
buses, minibuses 40, 000 A5, 000 75, 000 109,
tractors 80, 000 95, 000 135, 00G 175 .o
tillers 11, 000 15, 000 20, 600 25 ¢
Replacement and other products 40, 000 90, 000 170, 000 270 v
Total demand 1,080,000 2,270, 000 4,000,000 5, Y00, o
Capacity - 1,000, 000 3,000,000 6,000,
Production - 600, 000 2,700,000 5,000
Shortage 1,080,000 1,670, 000 1,630, 000 900, fue

There is no production of special switches for motor cars in Iran a:
present. [t is recommended to start the production of these switches in
the Fifth Five-year Plan, partly from imported components and parts and

to increase it in the Sixth and Seventh Five-year Plan.

Description of Machinery, Equipment and Process

Production of switches for motor vehicles is a typical mass produc-
tion, Most of components and parts are made of steel or non-ferrous metals
sheets by pressing on high speed autumatic or semi- automatic eccentric
presses (up to 100 tons) or made of rieel or non-ferrous metal bars by
turning on automatic lathes. Very often these components are r - face

plated (silver-plated, chromium-plated, cadmium-plated etc. )

Some components and parts are made of plastics by pressing or
injection pressing on automatic hydraulic presses and injection presses.
Components and parts are assembled on conveyor assembly line by means

of electric or pneumatic tools (screw-drivers, rivetting machines etc.)
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HORNS

All vehicles, going on public roads m g be coipped wirn horn

tmostly electric) for sound signale,
magne!, memhrane with ele(‘-?romngnw

resistor,

according to *the tyne 'here are one and 'Wo tane hnyg,

The demand of horng was calculated from number

produced in Iran plus replacemes .

Flectric 1 opr,

arma‘ure and p

Accurdmg ' the voltage there are horng for £ ,

CONRists of electrn.

Brruptor with

12\,

24 v,

of new vehicles

Forecast of Demand, Capacity, Froduction and Gar of Illectrje Horns

1351 1356 1361 1366
(1972 3) (1977 8) (1982 3; (1987'8)
Demand: New Carsg 42,300 90, 000 150, 000 210,000
vannettes, station
wagons 13, 400 21, 400 32 000 45, 000
buses and minibuseg 2, 800 4,100 4,800 6, 000
trucke 3, 200 7, 860 13, 000 21, 000
tractors 8, 000 8, 000 10, 500 13, 500
tillers 2,300 2,700 3,100 3. 800
motorcycles 16, 000 40, 000 80, 000 120, 000
mopeds 18, 000 45, 000 80, 000 110, 000
Replacement and other cehicles 3,000 6, 000 11, 800 16, 700
Total demand 107, 000 225, 000 395, 000 546, 000
Capacity - 250, 000 400, 000 500, 000
Production - 150, 000 350, 000 480, 000
Shortage 107, 000 75, 000 45, 000 68, 000

There is no Production of electric horns in Iran at present, but the
demand in the near future will be big enough for semij-automatic production,
It is advisable to produce electric horns in the
under the condition that this production will be
other electric outfit of vehicles.

Fifth Five-year Plan, but
combined with production of
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5.2 WINDSCREEN WIPERS

Muost of motor vehicles (except motorcveles, mopeds and some

tractors) are equipped with windscreen wipers,

Windscreen wiper 18 a low voltage (12 V, 24 V) d.c. electric motor
with wiper arm. Some motor vehicles are equipped with one electric mo-
tor and one wiper arm (for example tricveles, small vannettes, most of
tractors), some with one motor and two wiper arms (most of cars, some
trucks etc.!) or 'wo motors and two wiper arms (Jeeps, l.and Rover, most

of trucks, buses and minibuses),

The calculation of demand 18 based on new vehicles plus replace-
ment. Replacement! of d. ¢c. motors is low, wiper arms are replaced more
frequently and rubber sealin’ on wiper arm is replaced after approximately
2 - 3 years,

Forecast of Demand, Capacity, Production and Shortlg of Windscreen Wipers

1351 13586 1361 1366
(1972/3)  (1977/8) (1982/3) (1987/1

Demand: New cars -wiper motors 44, 000 94, 000 155, 000 220, 000
wiper arms 84, 600 180, 000 300, 000 420, 000
vannettes, station

. Wwp?notorl 15, 000 24, 000 35, 000 48, 000

- wiper arms 26, 800 42, 800 84, 000 80, 000
buses and minibuses

- wiper motoras 5, 000 7, 000 8, 000 10,000

- wiper arms S, 600 8, 200 9, 600 12, 000
trucks

- wiper motors 5, 000 13, 000 22, 000 36, 000

- wiper arms 8, 400 15, 8600 28, 000 42, 000
tractors

- wiper motors S, 000 7, 000 8, 000 12, 000

- wiper arms 5, 000 7, 000 9, 000 13, 000

Replacement

- wiper motors 4, 000 8, 000 13, 000 19, 00C
- wiper arms 31, 600 58, 400 81, 600 134, 000

o ntai =




Fotal deman

- wiper

motors

T8 G0 I3, eon 248 qun 145, 600
S wiper armas 160, non e 000 A G0 00, 6600
Capacity
s Wiper rmotors - 200, 000 200, 166 100, 4oy
- Wiper arms - 100, 001 400, 0y 606, 000
Productjon
- Wiper motors - 100, unn 200, 400 190, 000
- wiper arms - 200, 400 100, 00 60O, o0
Shortage
- wiper motors 78, 000 000 42. 001 45,000
~ Wiper armsg 1680. 000 110, oo 100 bog 100, 000

o — e — .

There is no production of windsc
the forecasted demand after five years will be by
production, It ig advisable to start the product.on of

the Fifth Five-vear I'lan and to extend
Five-vear Plans,

reen wipers in lranp 4 present, byt

enough “nr semi-ai‘omatijc
windscreen wipers in

this production in the Six
The best solution will be o ¢
other elec!rical equipment for automobile

‘h and Seventh
ombine this production with

indusiry (starters, dyvnamos, horns

etc. ) or with production of fractional horae power motors (see !

lecrric Mo-
‘ors).

Description of Machinery, Equipment and p

rocess

The machinery and equipment for the

8emi-automatic production of
windscreen wiper motors

is mostly the same as for the production of any
d.c. fractional horse pow

er electric motorsg - see for example Starters,
Dynamos, etc.

Per arms are pressed on eccentrje

Presses and then chromium plated and assembled.
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i e GO ey t Y T L ' o
Mo o by D e s, Porakme nower aw e | P TR
e Foos o SO N oW s R N R T AT
Podra loo vrahes . Dirak,n L T L L R Y s R E AT
by mieans of hvedraal). raaster oD nder vy Y PR TES S T A
Bystein consists of hrawke pedal conpes ead v o e,
Pipes oall hraking deoms, two oup o 0 S e h
Nin e canders. I sty aed a’ s o ComLomthiom
Wt (AN
Brase. o N B T Y
Brakes © 5 by Iraatic ceprvom o o cdraalie paamp, The
H

dvstem consists of brake peca. conanected with master evliinder,
pump, pipes to all brakinig drums, two up to four braking drums
with slave ¢ inclers. 1 ois used af bigger vannettes etc. There
18 a tendency 1n use hvedranlic servomotors in the tuture also

for bigger cars v1¢.

Brakes with picumatic servomotors l.e, compressor, The
systein consials of brake pedal connected with master cvlinder,
compressor, pipes to hraking drums, two up to four braking
drums with slave cylinders. it is applied at trucks, buses,
tractors, minibuses, etc,

Hydralic braking system (para 1.2, 2.1) is described in the

chapter "Hydraulic System', pneumatic system (para 2. 2) see the

chapter "Pneumatic System''.




S P L AR TR IPTAL ST NR A LR R celrcles are caroos el
bpaties e s orahes Phere s a 'endeney 7o replaoce clan - ~hell
bhrakes o ie S b hiwk brakes, o the later are more effie o jve

than e oarmer e,

Uoaiti-

C L arnae consists of brake drum oand two brakes shoes
wWith asoes a8 Lo Gred e one Dvdrantic or pnenmatie slave ~vi-

inder aoc o echan smuas o hand operated braking system,

D.ek brune consists of disk, friction seminents achive ed by

hvdraulic sluve cvinder,

Forecas' of Demand, Capacity, Production and Shortage of Brakes

11351 1356 1261 1364
(1972/3y  (1977/86) (1?5’»2'7’.) (1987 )

Demand New cars 129,200 360,000 o0, 000 840, 0
Vel es, 8'0tion .
waoon. 5 600 o5, G 124, 000 180, vov
TPUCKRS 15,000 55, 000 05,000 113, 000
miniiaises, huses 12,200 20, 400 24,000 0, G
tractors 12, 000 16, 000 21,000 27, O
mopeds, motorcycles 34, 000 85, €00 170, 000 330, oon
Replacement and other
vehicles 44,000 98, 000 142, 000 180, 000
Total demand 200, 000 700, 000 1,150,000 1,700,000 :
Capacity - 300, 000 800, 000 1,200, 000 §
Production - 120, 000 550, 000 1, 050, 000

Shortage 00,000 580, 000 600, 000 150, 000

There is no production of brakes in Iran at present but there is the
intention to produce them in the Fifth Five-year Plan from partly imported
components and parts. The demand is big enough for economical produc-
tion.



1.4, 1130

I' is advisable to start the production of complete brakes o1 <on,
rars (Peykan), trucks, buses and minibuses (Daimler Benz) and trar-
tors (Universal 11850) in the Fifth and Sixth Five-year Plans and o ex-
tend it in the Seventh Five-year Plan. '

Description of Mschinery, Equipment and Frocess

Brake drums, disks, brake shoes are made of grey iron castings
or steel castings. Drums and diacs ar¢ machined on heavy turre: op
capstan lathes with additional lilting device; other components and parts
are machined on semi-automatic and sutomatic machines,

Hydraulic or pneumatic slave cyvlinders are purchased from
specialised firm,

HYDRAULIC SYSTEMS OF MOTOR VEHICLES

Most of motor vehicles, i.e. cars, station wagons, vanncites,
trucks, tractors, buses, minibuses sre equipped with hudranlic system.

Hydraulic systems are used for different activities - for example
for braking (cars, vannettes, station wagons), for clutch (carse, vannettes,
station wagons, tractors, trucks, buses and minibuses), for stearing gear
(buses, trucks and some tractors), for kipping equipment (some trucks
and trailers), for door openers (some buses, minibuses), for additional

equipment like mechanical shovels, lifting devices, cranes etc. (some
tractors, trucks), etc.

Hydraulic system of cars, vannettes, station wagons, tractors and
trucks consists of many elements. The most important are:

Pumgl

Piston and gear pumps are used for supply of pressure liquid to
other elements like hydraulic cylinders, hydraulic accumulators etc.




11, 4,141

Gear poinps are snpplyving hiquid by rotation of a pair of gearn.  The,
are mostly fitted with pressure regulator and are used up to pressure
190 atm.  \xial clearance, i e, leakage of fluid 18 automatically regu
Loe o runs face is pressed by helical sprinis 1o the pair of gearsi.
Gear pumps are driven eirher directls by main shaft of engine or by
moeans of reduction gears or V-helt. Gear pumpas are very often used

as hv traulic motors for servo-control. for hydranlic cylinders etc.

- Gears of pump are made of hardened alloy steel, face plate is
madr of hrass and housing is mostly made of aluminium casting.

Axial piston pumps are supplving liquid by stroke of one (or more)
sminll pistons, Thev are mostlv equipped with automatic preassure
regulator and the maximum pressure is 250 atm. Axial piston pumps
are used at hydraulic drive systems,

Hydraulic Cylinders

Piston in hydraulic cylinder is sactioned hy pressure fluid.
There are different hydraulic cylinders:

a) hydraulic cylinders for breeking system - small cylinders with
two pistons (slave cylinders) and one master cylinder.

b) hydraulic cylinder for clutch - small cylinder with one piston.

c) telescopic cylinders for kipping equipment - piston in one cylinder
is shaped as cvlinder for other piston etc,

Tank for liquid

Redundant liquid for hydraulic system is stored in small tank,
made of plastics by cars or made of steel sheets by trucks etc.

Hydraulic Accumulators

Hydraulic accumulators are accumulating pressure liquid and
damping shocks .y nitrogen (or air) which is aeccumulated in the upper
part of the s~.cumulator.




Distributors
——— TS

Distributors are apparatuses for distribution of

pressire liqd
to differer hvdraulic cvlinders. There are

a) mechanical presasure distribntors consisting of one up 1o five

unite,
b) electro-hydraulic distributors

c) electro-magnetic distributors.

All kinds of distributors are used for remote control of hydraulic

cvhinders (for example at kipping equipment, hydraulic lifting equipment
etc, ).

Dividers

Dividers are ueed for dividing the flow of liquid either
to the other hvdraulie cvlinder

(for example at trucks with kipping
equipment etc.)

|
|
|
to one or !
Valves |

There are different kinds of valves, installed in the hydraulic
system:

a) control valves for control of flow of liquid
b) throttle valves for throttling the flow of liquid in one direction

€)  back-pressure valves allowing the flow of liquid only in one
direction

d) filling valves - for filling ylceumlatou with nitrogen or air

®)  by-pase valves etc. etc.
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Forecas' of Demand, Capacity, Produeon and Shm'laiw "f..l_",'_'ﬂ[’_f___,

135 13158 1361 11466

. L ( !“9_7__2_' n o AR 977 '8 (1982 “t)‘_ (1987 '8
Domand New cars : i 25, 000 41, o
S ~.:;n11¢"'¢'s, station wagons - - 6, 000 18,

bhuses, minibuses 1. 000 1,500 2,000 4, e
trucks 1, 000 3, 500 9, 5,00 18, oo
tractors 8, 000 8, 000 10, 500 13, H0o
Replacement and other products 8, 000 17, 000 27,000 43, 000
Total demand 16, 000 30, 000 55, 000 140, 000
Capacity - - 100, 000 100, 000
Production . - 30, 000 100, HH0
Shortage 18, 000 30,000 25, 000 40, ano

The demand will be hig enough for economic production in the Sixth

Five-year Plan.

Forecast of Demand, Capacity, Production and Shot tage of Hydraulic Cylinde
(all kinds)

1351 1356 1361 13686
(1872/3) (1977/8) (1982/3) (1987/8)

Demand: New cars 250, 000 540, 000 800, 000 1, 260, 000

vannettes, station

wagons 78, 000 126, 000 192, 000 270,000

buses, minibuses 3,000 8, 000 8, 000 10, 000 .

trucks 3,000 12, 000 20, 000 30,000 !

tractors 18, 000 24,000 32, 000 40, 000

trailers 1, 000 2, 000 8, 000 10, 000
Replacement and other products 217, 000 420, 000 720, 000 1, 080, 000 i
Total demand 570,000 1,130,000 1,880,000 2,700,000
Capacity - 1, 000, 000 1, 000,000 2,000,000 ;
Production - 400, 000 1, 000,000 2, 000, 000
Shortage 570, 000 730, 000 880, 000 700, 000

Also here the demand is over the threshold for economic production
and therefore it is advisable to start the production in the Fifth Five-year Plan




Forecast of Demand, Capacity, Production and Shortage of I, . !y,
Valves (of all kinds) o
1351 1356 1461 100,
(1972/3) (1977,8) (1982/3) (1ua7 )
Total demand (approximately) 80. 000 130, 000 190, 000 260 006
Capacity - 120, 000 240, 000 240, 0nn
Production - 50, 000 160, 000 240, onn
Shortage 80, 000 80, 000 30, 000 20 1w

Also in this case the demand is big enough for economical produ« -
tion,

It is advisable to produce hydraulic elements {,e. pumps, hydraulic
cylinders, valves, hydraulic accumulators, distributors, dividers etc. for
automobile industry as well as for other machines and equipment (machine
tools, lifting devicee etc.) in one modern plant,

Plant should be built in the Fifth Five-year Plan and extended in
the Sixth and Seventh Five-year Plans,

Description of Machinery, Equipment and Process

R e o

Hydraulic elements are made mostly of alloy steel castings and
forgings, partly of non-fsrrous castings and forgings, grey iron castings
and alloy steels,

Hydraulic elements are high-precision products requiring pre-
cision machine tools and equipment as well as high skilled workers and
technicians,

As hydraulic elements will be produced in big lots, it is possible
to use automatic and semi-automatic machine tools, one-purpose machine
tools or universal machine tools with jigs and fixtures.

It is presupposed that new plant will be built without own foundry
and forge shop, Castings and forgings will be supplied from other plants
in Iran.
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Mos! tracks,. tractors, buses, and minibuses are equnpped with
pneuma’ic brakin susem.

Pneumattc brakin, < stem conss s f mans elements. he outstanding
ones are

1. Air compressor

2. Pneumatic accumulators

3. Rraking valve

4. Pneumatic v linders

5. Valves, taps, faucets etc,

L} Pressure equalizer and regulator

1. Tvre inflator and oil separator

8. Msnometers (pressure gauge) - see Measuring Gauges.
1. AIR COMPRESSORS

Air compressors are used in trucks. tractors, buses and minibuse .

They sre supplving compressed air to the pneumatic braking system, i.e.

pneumatic cylinders, tyre inflstors, etr.

All tractors, lorries, buses and minibuses produced in iran sre

equipped with air compressors - either one - cylinder (tractor Universal
U 650, minibuses Bens etc.) or two-cylinder (lorriee Leyland, Bent buses

and lorries eotc.)

Forecast of Demand, Capacity, Production and Short
1

of Air Compreesors

(1972/3) (1977/8) (1983/3) (1887/8)
Demand: New tractors pcs 8, 00" 8, 000 10, 500 13, 500
trucks " 3,200 7, 800 13, 000 21, 000
buses, minibuses'' 2,800 4,100 4, 800 6, 000
vanneties * " 200 400 700 1,200
Replacement " 400 700 1, 000 1, 300
Total demand " 12,600 11, 000 30, 000 44, 000
Capacity " - 20. 000 30, 000 80, 000
Production " - 10, 000 28, 000 43, 000
Shortage " 12,600 11, 000 2, 000 1, 000

* only big vannettes

i
i
<
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| IRSTRYEY IS o prodae tyonp ¢ aly tompressors foy trve ks g0 0y
]
at present. Production of agr COMPressors was projec ed o], o T

Plant 1n Fabriz. hat 1l now there 15 no e 1100 abaoygr thoo proackc Gy

I as advisable 1o srppr provhiction of ap CMpressors fay oy
ete o either an the Metalliurycal and Enemeering Dlant n Pabryy w v,
duction of wationary ar COMPTESSOrS or better o pyradace they Gty
specialized plant with production of small anq medteim range stat iy
and mobile compressnrs fup to four-cvlimders. maximum diameter op o,

approximately 130 mm).

The production should s'art In the Fifth Five -vear *1an fmostiy
from imported compnnents) and to be extended in the Sixth and Seventh
Five-year Plans. Some components and parts like pistons, val.es et
will be supplied by specialized plants,

Description of Machinery, Equipment and Process

Metallurgical and Engineering Plant in Tabris is equipped with
universal, semi-aytomatic and automatic machine tools, suitable for
this production, but as already mentioned i jg recommended to stars
the production in a new plant,

Most of components and parts are made of grey iron castings
(frame, head, fly wheel etc, ), some components are forged. The lots
of same type of compressors are big enough for automatic and semi-
automatic production i. e. the machining will be performed on automatie
and turret lathes, single -purpose machines etc,

2, PNEUMATIC ACCITMULATORS

Compressed air from compressor is accumulated in one or two
pneumatic accumulators.




Forecas f Demand, PProduction
Acenmlators

Capacity and Shortage ot Preana

e e T T TSR T T TRY

(1972 (1077 &) (1982 %)

;“:r-x:and New tractor s § 000 8 000 10, 100
T :kn 6. 400 15, KO0 26000
buses. minthuses 5, 600 8 200 4, 600

VANnNe! ' ex 200 400 T00
Replacemen: 400 8cn 1,200
Total dv‘mand 18, 600 33, 000 48, 000
Capaci'y - 50, 000 50, 000
Production - 20, 000 44 000
Shortage 18, 600 4. 000

13. 000

[k [:14
(1o 4
L1 0o
42 none
12,000

1, 2o

1300

70, 000
80, 000
GR. 000

2. 000

It is advisable to star! the production of pneumatic accumulators in

the Fifth Five-year Plan in existing plants for production of tractors, truck:,

buses and minibuses and to extend it in the Sixth and Seventh Five-vear F'larn:

Description of Machinery, Equipment and Process

Pneumatic accumulators are made of cold rolled steel sheets by ¢l
roll bending, pressing, stamping and weldirg.

cumulators are pressure tested and painted.

3. BRAKING VALVES

Braking valve, activated by brake pedal is opening or closing the flow

After welding pneumatic ac -

of compressed air from pneumatic accumulator to pneumatic cylinders.

Forecast of Demand, Capacity, Pg%guctlon and Short

21

of Braking Valves

(1972/3) (1977/8) (1982/3) (1987/8)

Demand: New tracinrs 6, 000 8, 000 10, 500 13, 500
trucks 3,200 7, 800 13, 000 20, 000

buses, minibuses 2, 800 4,100 4, 800 6, 000
vannettes 200 400 700 1,200
Replacement 400 700 1, 000 1, 300
Total demand 12, 800 21,000 30, 000 44, 000
Capacity - - 30, 000 50, 000
Production - - 28, 000 43, 000
Shortage 12, 8600 11, 000 2, 000 1, 000
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Piere v e s b om0 Al
needed o b et E e e I w et o
produc sor il sheretar e s advisal le o oo o by

extend oo he Ssecenth Fove osear Plan n o st e o o

l)ﬂm'rlp'mn of Machinery I‘Igmpnwm antd Procesy

Components and parts are nostl made of CRHSTINLS e e
atl o stcel bars,  Phes are machined on o oamat R R N R
e cants o eventialls on singlespurpose machime ol

4. PPNEUMA FIC CY LINDER S

Fach pneumatic braking svs'em has 'wao. “oupr or mape presrmac

slave cvlinders, achieved by compressed air.

Forecast of Demand, Capacity, Production and Shortage of Pnentna:
Cvlinders

T3HT 1356 1367 rTT
{19723y (1977 '® (INR2 vy rguy o

vlv)pmand New 1t aclors 12, 000 16, 000 21,000 25 e

trucks 12. 800 31,200 12,000 84 00

buses, minibuses 11, 200 16, 400 19,200 24, 0un

vanneltes 400 80O 1. 400 R
Replacement and other products

(trailers) 2. 600 3, 600 9, 400 Voo
Total demand 18, 000 70, 000 103, 000 150, 000
Capacity - - 100, 000 100, poo
Production - - 40,000 100, 00U
Shoriage 33, 000 70. 000 t3, 000 50, non

.

The quantity needed in the Sigth Five-year 1’lan will be big enough
for economical production and therefore it is advisable to start the pro-
duction in the Sixth Five-year Plan and to exiend ;i in the Seve nth Ije
year Plan.

Description of Machinery, Equipment and Process

Components and parts of pneumatic cyvlinders are made of forgings,
castings and alloy steel bars and pipes. Thev are machued on sin:le-
purpose or universal automatic machine tools,




1, e

g VALVES TAPS FAUCK TS

Fach pneumatic svatem of motor vehicles has two up to eight

valves, taps. faucets eto, according to the tvpe and size of vehicle,

Forecast of Demand. Production, Capacity and Shortage of Valves,
Taps, Fauce's, etc. L
1351 1356 1161 11366
(1972°7)  (1977/8) (1982°3%) (198, #

Total demand (approximately? 61, 000 105, 000 150, 000 220, i

Capacity - - 200, 000 200,
Production - - 840, 000 1RO i
Shortage 83, 000 105, 000 70, 000 40 e

It 18 advisable to start the production of valves, taps and fauce!s
for pneumatic systems of motor vehicles in the Sixth Five-year Plan in
a specialized plant with production of pneumatic cvlinders, braking valves
tyre inflators, oil separators. pressure equia'izers, regulators etc.
Description of Machinery, Equipment and Process

valves, 'aps and fsucers for pneumatic svstem of motor vehicles are
made of grey i1ron and steel castings, forgings and alloy stee!l hars,
Thev are machined on single-purpose or universal automatic machine

tools,

r




6. MEASBURING GAUGES
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Fatton o denrand,

There are g 000 SR TR
1. Speedorie erc o ey

2. Fuel gauges

3. Water remperanre indicaiore

4. Nl pressare panes

o, Hevolution meters

8. Voltme'srs

7. YVanomeers

P SPEEDOMITERS \D ODOME TERS

Speedometer is a moy Haparmant apparatius of motor cohae e,

It is Kiving the wmstantanenus velo. of the vehiele,

Speedometer '« mostly comhined with odometer. 1 e, mileage
recorder. Some luxury cars have two or three odomelers {total mileaye,
mileage of las! vovage etc.). Demand of speedometers with one or more

adometers is given below as one Net,

Forecast of Demand, Capacity, Production and Shortage of Speedometers

and Odometers
157 21 SN {9 § TI5E
(1972°'3) (1977/8) (1982/3) (1987L8)

Demand : New cars sets 42, 300 80, 000 150, 000 210, 000

vannettes and
station wagons '

'

13, 400 21,400 32,000 45, 000
3, 200 7, 800 13, 000 21, 000

trucks




buses & mintlvises =o' s Cooen 1000 (T (.

tractors " i nun B, 0Ll 10, K00

motorcveles - 16, iy 10,000 90, 000 1200 e

mopeds B (AL 4, 000 BO, 000 110, e
Replacement and other ‘

produc's 4, 100 #, 700 16, 700 J4, e
Total demand 106, 000 225,000 195,000 650 o
Capacity h - 100, 000 GO0,
Production h - . 260, 000 GOO G
Shortage h 106, 000 225,000 1445, 000 G0 0

There 18 no production of speednmeters and odometers in lran und
it is anticipated that the production will not start in the Fifth Five-year
Plan. It 1 advisable to start this production in the first half of the Six'h
Five-vear I’lan mostlv from imported components and to develop it in the
Seventh Five-vear Plan.  DProduction of speedometers and odometers will
be combined with other measuring gaages.  Description of machinery,

equipment and process - see below.

2, FUEL GAUGES

Fuel gauge is showing on the dial the quantity of fuel in the fuel
tank. It is mostly combined with warning light signals, When the re-
serve of fuel is minimal, the lamp is giving light signals, first inter-

rupted, then uninterrupted.

Forecast of Demand, Capacity, Production and Shortage of Fuel Gauges
bk} 758 TSJK—
(1972/3) (1977/8) (1982/3) (1987/8)

Demand: New cars 42,300 90, 000 150, 000 210, 000
vannettes and station
wagons 13,400 21,400 32,000 45, 000
trucks 3,200 7, 800 13, 000 21,00
buses, minibuses 2,800 4,100 4, 800 6, i

Replacement & other products 2,300 4,700 8, 200 11,




o ok kb . i s 15

% I'val demand 64, 0oy 128, unn Jhe e i

; Capacity - - 200, hong R P
3 Production - - 104, 0oy JRO G0
Shortage ‘ 64, D00 128, 000 108, nuo RTIRTINTY

It is advisable t) star: the production of fiel ganges in the Sixth e .
year Plan mostlv from imported components and to enlarge it in the Sevenh
Five-year Plan. Fuel Kauges will be produced with other MEASUrIng pgany g,
like apeedometers. odometers etc. n one plant,

3. WATER TEMPERATURE INDICA TORS

Water cooled engines are equipped with water temperature indicatars,

;' measuring the temperature of cooling water. In some cases water tempera-
: ture indica'or is combined with warning signals.  When the temperature nf
* cooling water reaches maximum, the lamp is givirng 1, signals,
!; Forecast of Demand, Capacity, Production and Shortage of Water Temperat re
; Indicators ~ )
! 1357 e 1367 1366
g , A1972/3) 11977 B (1982/3) (1987 )
! Demand: New rars 19, KO0 83.200 140,000 196, 000
vannettes, station
wagons 11,000 17,200 27,000 38, 000
buses, minibuses 2,800 4,100 4, 80O 6, 000
trucks 3,200 7, 800 13, 000 21,000
tractors 8, 000 8, 000 10, 500 13, 500
stationary diesel engines 1, 200 5, 000 7, 800 10, 800
Replacement & other products 3,200 6, 700 10, 700 14, 700
Total demand 81, 000 132, 000 214,000 3oo0, ono
Capacity - - 200, 000 300, 000
Production - - 130, 000 280, 000
Shortage 81, 000 132, 000 84, 000 20, 000

Also in this case it is advisable to start the production of water tem-
perature indicators at the beginning of the Sixth Five-year Plan mostly from
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Forecas' » Demnnrg, ¢ TEEEN A F SRR MY o s e T ) Pregayre
Gauges o S -
’ ™57 ™50 6T 1360
LRI 61977‘ 8) (1982/3) (1987 8.
Demand: New cars 42100 ., Coo 150, 000 210, 0o
vannettes, station
wagrons T 21000 2,0n0 45, 000
hises & minionses oLonen 4 ‘ 4. Jui B, Git
trucks h,200 TR aoGrp AT
tractors £, 0 aorn 10, Hi) it
tillers 2. 300 2,700 3,160 3, 800
stationarv diesel
engines 1,200 5, D00 7, 800 10, 800
Replacement including gauges
for other products 5, 800 9, 000 13, B0O 18, 900
Total demand 77,000 148, 000 235,000 329, 000
Capacity - - 200, 000 300, 000
Production - - 120,000 280, 000
Shortage 77.000 148, 000 115,000 49, 000

There is no production of oil pressure gauges in Iran at present and

it is anticipated that the production will not start in the Fifth Five-year Plan.

It is recommended to start this production in the Sixth Five-year Plan from

imported components and parts and to develop it in the Seventh Five-year

Plan with production of other measuring gauges like speedometers, odo-

meters, fuel gauges, water temperature indicators ete,

Description of machinery, equipment and process - see below,




e TR
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% REVOLUTION N gy

Some luxtury aned Spoert s e e KK Tase S, gdea ey e

e st

of atstionary diesel engines are caguipped with vecalntion meter oodicat e

the revolution of engine

The demand of revalucion meters will o thstantally proee

i othe

future, as revolution meter is vers usealapparatus enabln g apting!

performance of the engine,

Forecast of Demand. ¢ ey, Production and Shortage of Revolution ' s
N kA CIIETT TR T T
119727 (1977/8) (1982 1 (1987 8)

Demand New cars, vannettes,

wagons - 8, 000 15, 000 100 0o

trucks, buses,

minibuses - 3,000 10, 000 2,000

stationary diesel

engines 1,200 4, .00 6, 000 10, 000
Replacement including revolusion

meters for other products 200 a0 1,000 J. 000

Total demand 1,100 16, 000 32,000 137,600
Capacity - - - 150, 000
Production - - - 100, 000
Shortage 1, 400 16, 000 52, 000 17, 000

There is no production of revolution meters in Iran at present and

as the demand is too low, it is advisable to start this production in the

Seventh Five-year Plan.

Description of machinery, equipment and process, see below.

6. VOLTMETERS

Voltmeter is an apparatus measuring voltage of charging current

from dynamo to battery. All mopeds and motorcycles are now supplied

without voltmeter and also most of cars, vannettes and station wagons

are without voltmeter. There is a tendency to replace expensive voltmeter

by cheap controlling lamp, which is giving warning light signa's when the

charging current is interrupted.




Forecas: of Demand, Capacity,
for \lavtor Vehicles

Production and Shortage of Voltmeters

BT & 13 R b 31 SN kL4 76T
(19720 (1977 8 (1982 % {1987 4
Total demand 11 000 18, 000 25, 000 34, 0ou
Capacity - - 10, 000 30, 000
Production - - 20 000 30, bun
Shortage 11,000 18, 000 5,000 4, 000

It is advisable to start the production of voltmeters for motor vehicles

in the Sixth Five - vear Plan with production of voltmeters and ampermeters

for electrical industry.

7.  MANOMETERS

Motor vehicles with pneumatic hraking system (buses, minibuses,

trucks and tractors) are equipped with manometer (pressure gauge).

Forecast of Demand, Capacity, P’roduction and Shortage of Manometers

for Motor Vehicles

1351 TI58 1361 13606
(1972’1 (1977,8) (1982/3)  (1937/8)
Demand: New tractors 6, 000 8, 000 10, 500 13, 500
trucks 3,200 7, 800 13, 000 21,000
buses, minibuses 2, 800 4,100 4, 800 6, 000
vannettes 200 400 700 1,200
Replacement 400 700 1,000 1,300
Total demand 12, 600 21, 000 30, 000 44, 000
Capacity - - 50, 000 50, 000
Production - - 20, 000 44, 000
Shortage 12, 8600 21, 000 10, 000 -

It is advisable to start production of manometers (pressure gauges)
in the Sixth Five-year Plan with production of manometers for other indus-

tries,

In the above given forecast of demand are not included manometers
(pressure gauges) used for checking of pressure in tyres.




1. OTHER COMPONENTS AND PARTS
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ot clutches s based on he caloalaon o0 0 bes Sar ew e - )

replacement of worn-ou' (totches,

Forecast of Demand, Capacity, l_{r'v(!v:<~fx<)11 and Shortase of Clches
| A% S R AT SR (Yt G ot e
(172 1) PTO9TT 8 (1982 v anT

Demand - New

Cars 42,300 O i 120, Do

Vannettes, atation wagons 11,400 REANERNITE 1000

RBuses and minibuses 2,800 v oo 4800 r

Trucks too2on oo RS

Tractors 6, 000 8, 000 10, "o

Tillers 2,300 o, Tu0 3, T

Motorcvcles 16, 000 40, 000 90, 000 P20,

Mopeds 18. 000 45,000 80, 000 DTS
Replacement (all types) 1,000 6, 000 9, 600 420,00
Total demand 107, 000 225, 000 393, 000 480, V0L
Capacity - 250, 000 300, 000 460, 0OC
Production - 95, 000 250, 000 400, 000
Shortage 107, 000 130, 000 143, 000 80, 06

In the replacement of clutches are included only replacements of
the whole clutch (mostly at the accident), replacement of discs was cal-
culated after approximately 60, 000 km (see helow),




Demand, Capacity, Poodetion and Shot e of Dise Sets b epui e

RS COTTIOE T .
(1972 9 (107 . 8) i"‘. “1‘-..‘._ M‘;«:‘.Z'A
Demand (all tvpes) 210, 000 440,000 1, 180,000 1, 3806
Capacity - H00, 00V 8460, 000 1, 200,
Production - 250, 000 TG, 000 1, 0000
Shortage 210, 000 1490, 000 310, 000 180,

The demand of complere clutches as well as dise tor replacome:
18 over threshold of semi-automatic production and it is therefore recor
mended to start the production of both 1*ems in the I'if*l: Pive-vear Pl
and to extend it in the Sixth and Seventh Five-Ycear Plans. [t 18 further
recommended to produce clutches including disc sets 1n new, speclalizesd)
factorv. which will supply its products to exis'ing producers of cars,
vannettes, buses, minibuses. trucks, ‘ractors, tillers, mopeds and

motorcycles,

Clutch lining is replaced 1n shorter intervals - see Code No. 3397

Brake and Clutch lining.

STEERING MIICIANISM

There are different systems of steering mechanism:

1. Mechanical steering mechanism used at cars, vannettes, station
wagons, some minibuses, small trucks and small tractors.

1.1 rack and pinion steering gear.

1.3 worn-type steering gear - 1.21 - wornmrand-sector steering gear
1,22 - wormand-wheel steering gear

3. steering mechanism with booster (hydraulic servomotor). Hydraulic

servometer is facilitating the driving. There are the same systems

like at mechanical steering gears i. e,

3.1 rack and pinion steering gear with booster




waornt-and-sector Sleering gear gt oo, ey
2.22 worm-and-wheel Steermg gear woho booe
Stﬂ'rmg mechanism with haoster o sl b ks, b e

tractors. In some countries s compul oory ar tnator -, eSS W
misgible load over 5 tons, but there will e a tenden v oy ee wt
mechanism with hooster also at small 'rucks, vanne es, o R

even at luxury cars,

Till now, there is no production of steering mecian s o

However, demand mstify future production 1n gsome plar's.

Tractor Plant in ’I‘ahrnz‘_

In the detailed project report it was planned *ha i, s plarn
produce complete mechanical steering mechanism. It ;s presupn .o
that the production of mechanical steering mechanism vi'' car [ - .
Sixth Five-vear Plan and that the mechanical steeri~o ;. anisio oo
be replaced in *he Seventh Five-year PPlan by steer: - 1o o o -
booster (hydraulic servomotar), Hydraulic ele: e il i purciased
from specialized firm (see Hydraulic Systers ror \Vioior o es .

Iran National Manufacturing Co. Teheian

There is no intention to produce steering mechanism in the | {*h
Five-year Plan. 1t is advisable to start the production of s eering
mechanism in the Sixth Five-year Plan not only for cars, but also for
buses, minibuses, and i\rucks.

Forecast of Demand, Capacity, Production and Shortage of Steering Mechani-: .
1351 1356 1361 MRLL:
(1872/3) (1977/8) (1982 '3) {1987, 8)
Demand: New cars 42, 300 90, 000 150, 000 210, 000
vannettes, station
wagons 13, 400 21,400 32,000 43, 000
buses, minibuses 3,800 4,100 4, 800 6, 000

tractors 6, 000 8, 000 10, 500 13, 500




ks Looon 700 YL

Ht'pl.'l(rnn-!"- A00 THn R RATY 1.
VYotal demand 68, OO 142,000 J11, 400 BT
Capacity - . 10, 000 (a0
PProduction - - 120, 000 ARIE

shortage 68, 000 132, 000 T 67,1

only complete s'eermy mechanisim,

Descriptipn of Machinery, Paguipment and PP'rocess

Steering mechanism consis's of MAany conponents and parts ma e
of different materials - grev iron castings, steel custings, steel foro s,
steel bars, non-ferrous metals, standard partc (ball bearings, Loi's, & .~

washers) etc,

In the case of steering mechanism with bhooster, complete bonster
i.e, pump with tank for liguid and hvdraulic cylinder will be supplied Trox:

specialized firm (see Hydraulic Systems for Motor Vehicles).

Also standard coniponents and parts hike ball bearings, hriob o0
i p %4

nuts and washers will be purchased from specialized firms.

Other components and parts will be produced in the factory. In ‘he
case of cars, these parts will be produced on automatic and single-purpose
machine tools arranged in transfer line for automatic manufacture; com-
ponents and parts for steering mechanism for tractors produced in Tractor
Plant in Tabriz and for Daimler-Benz trucks, buses and minibuses will be
produced on semi-automatic machine tnols, partly on automatic machine

\

tools.

DIFFERENTIALS

Differential is a transmission unit between gear box and driven
wheels at cars, vannettes, station wagons, buses, minibuses and tractors.
It automatically adjusts the difference of revolutions of driven wheels in a
curve and displays turning moment to both wheels, The number of differ-
entials depends on the number of driven wheels: Cars have mostly one




differereal, anne e, And S o Wi e e STy
. 1 [

different il i(I'evhan, NISKSAN. O roer o a0 v

entials Gleep o oy, Gladuator), minili ses I AR TP TRE e o L
{Daimler enz 0107, Frar DA Lopeta ere ) tnes nooae e e,
ferentiale (Daimler vy 0302 Thanoold Dear g 1050 e e
trucks are equipped partly with one (Daarmler 1leng N N TP

two difteventials (Damler Benz, Lleyiand eie, aiid rac e
one differential,
Differential consists mostly . 1wo pars of beve]

mtHTS -

gears and two satellite pears ihig 'rucks and buses have LA S N S

satellite gears). Differentials are of en cone ned wit o e - e
Forecast of Demand, Capacity, 'roduction and Shorty, e DI e o
1351 1356 136l 1455
(1972/3) (1977 8) (1982 1ot _
Demand: New cars 42,1300 490, 000 o B0 2 e
vannettes, statjon
wagons 15, 000 25, 0, ST 000 RS
buses, minibuses 3,700 5, 800 6, 500 g, /0
trucks 5,000 LoD 22,0040 905, 0U6
tractors 6, 000 3,000 10, 5300 3500
Replacement and other vehi- 1,000 2,200 3. 700 5, 000
cles
Total demand 73, 000 143, 000 230,000 324,000
Capacity T - - 200, 000 200, C0O
Production - - 110, 000 200, 000
Shortage 73. 000 143,000 120,000 124,000

There is no production of differentials in Iran at present and pro-
duction is not envisaged in the Fifth Five-year Plan,

It is advisable to start this production in the Sixth Five-year Plan
(only for some types of cars, vannettes, buses, minibuses, trucks and
tractors) partly from imported components and parts and to extend it
in the Seventh Five-year Plan.




11. 3,181

Description of Machinery, Uquipment and Process

Main components and parts are casted houaing and forged or casted
bevel gears. Housing is machined on special machine tools, smsll lots
sre mschined on radial or horizontal drilling machines with special jige
and fixtures. Hevel gears are 'urned on automatic multi spindie lathes and
then gesring is machined on hevel gear generstors and last operations sre

A e

grinding and lapping of bevel pearing.

HEATING PQUIPMENT :B

Passenger cars, trucks. buses, minibuses, vannettes and station

wagons are equipped with heating equipment.

In the heating equipment cold sir is heated and supplied iato the
cabin by ventilator driven mostly by electric motor A.C. 12Vor M4 V.
There are different kinds of hea'ing equipment according to the hesting

medium.

In pessenger cars with water conled engine cold air is heated hv
hot water from cooling system; trucks, buses, minibuses etc. are mon:l,
equipped with heating equipment where heating medium s petrol or crude
oil,

Forecast of Demand, Cspacity, Production and Shortage of Heating Blgmont
1385) 1354 1966

Demand: New cars pcs 43, 300 90,000 150,000 310,000

vannettes, statinn
wagons " 13,400 31,400 33,000 45,000
buses, minibuses " 2, 500 4,100 4, 000 8. 000
trucks " 3.200 7,000 13,000 21,000
Total demand " 61,700 133,300 109,800 282,000
Capacity " - 100,000 200,000 300 000
Production " - 50,000 199 %00 292,000

Shortsge " 81, 700 79, 000 - -




11.3.152

o

There {8 no produrtion of hesting equipment in Irsn. The quan';'y
needed is big enough for the economical production and therefore it is re-
commended to stsrt the production in the Fifth Five-vear Plan and to ex-
tend it in the future in a specialized factory.

Deacription of Machinery, Equipmen! and Process

Heating equipment is a complicated product made of hgh quality
steel sheets. Mostly used operations are pressing and forming on mecha-
nicsl presses of medium sise and welding on spot welding machines etc.
A.C. electric motor 12 V or 24 V will be supplisd as subdelivery by other
firm in Iran or from abroad.

, WHEEL RIMS

. Wheel rims are used in bicycles and all kinde of motor vehicles
starting from mopeds and motorcyclee up to trucks and busee.

E All plants, producing bicyclss, mopeds or motorcycles in Iran

4 are or will be equipped with machinery and equipment for production of
wheel rims,

Forecast of Demand, Capacity, Production and Shortage of Wheel Rims
for Bicycles, Mopeds and Motorcycles

1351 1356 1361 1366
(1973/3) (1977/8) (1982/%) (1987/8)
Demand : New bicyclee 30, 000 3680, 000 380, 000 700, 000
mopeds 36,000 90,000 160, 000 220, 000
motorcycles 32, 000 60, 000 180, 000 240, 000
Replacement 7, 000 20, 000 30, 000 30, 000
Total demand 108, 000 5850, 000 950, 000 1, 210, 000
Capacity approximately 600, 000 800,000 1,280,000 1, 210, 000
Production 108, 000 350, 000 950,000 1, 210, 000
Shortage - - - -




T4 1ht

Pae o cip e A e Y b Fapaprnent and Proces.
S : Lrpnentoan nee

Wheel rimes for ey cles, mopeds and motoreyeles are made of col

rolled steel strips.  The strip is coming from the uncoiling reel to the

straigh'ening machine. *hen to circling machthe with ciafting- 8{f WeVile af -

hulk welding machine.  Semi-products of wheel rims are surfacetreated,

1 o mos'ly electrolvtic plated, painted by spraying etc.

At present, there i1s no production of wheel rims for passenger car-,

vannettes. station wagons. buses. minibuses, trucks, tractors and trailers

Forecast of Demand, Capacity, Production and Shorta

of Wheel Rims for

Tasscnger Cars, Vanneltes, Slatlon Wagons, Buses,

nibuses, Trucks,

Trac'ors and Trailers

1351 13568 1381 1366

(1972/3)  (1977/8)  (1983/3) (1987/8)

Demand : New cars 211,500 450, 000 750,000 1,050, 000
vannettes, station

wagons 67,000 107,000 160, 000 225, 000

buses, minibuses 232,300 38, 200 39, 000 48, 000

trucks 32, 000 78, 000 130, 000 210, 000

tractors 24, 000 32,000 42,000 54, 000

Tillers 4,800 5,400 8, 200 7, 600

Trailers 18, 000 28, 000 65, 000 65, 000

Replacement and other products® 7, 600 13,400 34, 800 32,400

Total demand 385,000 750,000 1,080,000 1,690,000

Capacity (two shift operation) - ‘. 1,200,000 1,200, 000

Production - - 620, 000 1, 300, 000

Shortage 385, 000 730, 000 160, 000 490, 000

* mobile compressors, diesel generator sets etc,

The demand is big enough for one transfer line for fully automatic
manufacture of cars, vanneites and station wagons wheel rims (eventually

also other wheel rims),




Des: I'IL\" m o AL Vrhery | Giogptaen e b ey

Whee!l rims {for CArs, sanne'te s g o Wapans, taree o ooy

‘rucks, tractors, trailers and Dlers are oade o B podted s oy, o

Fransfer Line for fullv automa .« o VRO e Of DG Sey e oy e
wheel rims congists of unco binge reel, Pre-=raphrening macrhpe gy i
stravehrening and cutting. taachime teedng ey s e cireling achire
bt weliling machine, weld traomming niachine. <o tritoning machine
toohing sprav chamber, feeding de, ice commng machine, 2 up to 3 profil.

machines and expand sizing maclhine.

Semi-products are afterwards sirface 1rested (mostly parce 1,

WHEEL DISCS

Wheel discs for passenger cars, vannettes, station wagons. huses,
minibuses, trucks, traciors, tillers and 'railers are pressed from hot
rolled sheets up to maximum thickness 12 mm.  There s no production

of wheel discs in Iran at present.

Forecas' of Demand, (a acity, Production and Shortage of Whee] Discs
P A g

[ ICE A 71 : 13RT 1360

(1872 'y (1977/8) (1982/3) (1187.8)

Demand : New cars 211,500 450, 000 750,000 1,050, 000
vannettes, station wagons 67,000 107, 000 160, 000 225,000

buses, minibuses 22,300 36, 200 39, 000 46, 000

trucks 32, 000 78, 000 130, 000 210. 000

tractors ' 24,000 32,000 42, 000 54, 000

tillers 4, 60Q 5, 400 8, 200 7,600

trailers 16,000 28,000 45, 000 65, 000
Replacement and other products” 7,600 13 400 24, 800 32, 400
Total demand 185, 000- 750,000 1,080,000 1, 680, 000
Capacity (two-shift operation) - - 1, 200,000 1,200,000
Production " - - 820, 000 1,200, 000
Shortage 385, 000 1750, 000 280, 000 490, 000

* mobile compressors, diesel generator sets etc.




I1. 3. 1585

It is advisable to put into production one automatic forming line
for pressing wheel discs for motor vehicles either at the end of the
Fifth Five-year Plan or better at the beginning of the Sixth Five-year
Plan (as the production of hot rolled sheets will start in the Sixth Five-

year Plan). The capacity should be approximately 1, 200, 000 wheel discs

in two-shift operation to cover full demand of wheel discs up to year
1366 (1987/8) ‘

Description of Machinery, Equipment and Process

The manufacture of the wheel discs comprises the following
operations:

1) Ths line for cutting the circular blanks for pressing the wheel
discs from steel strips. The line cor.prises loading squipment,
crank press, blanking attachment, blank unloader and scrap un-

loader.

2 Disc pressing line is designed for forming the wheel discs from
the circular blank in 4 or 5 forming operations. The operations
concerned are mainly the manufacture of wheel disc proper,
punching of the bolt holes and cenire hole, vent holss stc. and
possibly drawing of the locks (losees) for the rim plate. A semi-
produced bin is arranged in front of the first press, from whers
the individual circular blanks are automatically transferred by
means of the feede - jaws into the forming tools. At the end of
the line, the complete preasing is discharged by means uf roller
conveyor, to he slacked into pallets. Wheel discs are then sur-
face treated (mostly painted).

WHEEL COVERS

Wheel covers are used at passenger cars and partly at vanmeties,
minibuses and atation wagons.
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Forecast of Demand, Capacity, Produ. Tion and Shortage of Wheel Covers

11351 1158 1361 1366
(1972/3) (1977 8) (1982/13) (1987/8)

Demand, New cars 169, 200 160, 000 600, 000 #40, 000

vannettes and
station wagons 52, 800 84 000 124,000 172,000

Replacement & other vehicles 4, 000 8, 000 16, 000 23,000

Total demand 258, 000 452, 000 740,000 1,035, 000
Capacity (in two shifts) - 600, 000 800, 000 900, 000
Production - 3180, 000 600, 000 900, 000
Shortage 2586, 000 72,000 140, 000 135, 000

The demand is big enough to put into operation one automatic line in
the Fifth Five-Year Plan.

Description of Machinery, Equipment and Process

Wheel covers are made of cold rolled strips (coils), Transfer line
for fully automatic manufacture of wheel covers consists of uncoiling reel
and hydraulic or mechanic presses for «old pressing (stamping) and shaping)
or preferably of one multi-operation press where all operations are done
one after another. Semi-products are degreased, electroplated and then
polished,

DRIVER'S CABS

There is one specialised firm for production of driver's cab for
agricultural and construction machinery and equipment.

Nosrat Factory - Tshran

This factory is producing 52 different models of drivers' cabs for
agricultural and construction machinery and equipment, including cabs
for overhead cranes. The capacity and production per year is not known,
as tjs production started in 1350 (1971). The quality of production is good.
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Forecast of Demand, Capacity, Production and Shortage of Wheel (aoverg
1351 1956 1361 1966
(19721 (1977'8) (1982/3) (1987/8)
Demand; New cars 169, 200 360, 000 600, 000 840, nno
vannettes and
station wagons 52, 800 84, 000 124, 000 172, 000
Replacement & other vehicles 4, 000 8, 000 16, 000 23, 000
Total demand 2506, 000 452, 000 740, 000 1,035, 000
Capacity (in two shifts) - 600, 000 600, 000 900, 000
Production - 380, 000 600, 000 900, 000
Shortage 256, 000 72, 000 140, 000 135, 000

The demand is big enough to put into operation one automatic line in
the Fifth Five- Year Plan.

Description of Machinery, Equipment and Process

Wheel covers are made of cold rolled strips (coils), 11 unsfer line
for fully automatic manufacture of wheel co\ ers consists of uncoiling reel
and hydraulic or mechanic presses for «oly pressing (stamping) and shaping)
or preferably of one multi-operation press where all operations are done
one after another. Semi-products are degreased, electroplated and then
polished.

DRIVER'S CABS

There is one specialised firm for production of driver's cab for
agricultural and construction machinery and equipment,

Nosrat Factory - Tehran

This factory is producing 52 4ifferent models of drivers' cabs for
agricultural and construction machinery and equipment, including cabs
for overhead cranes. The capacity and production per year is not known,
a8 tje production sterted in 1350 (1971). The quality of production is good.
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Import of Teaf Springs in tons

Tariff 1345 1346 1347 1748 1240 1450
No, (1966/7) (1 967 /8)1968/9(1969,70)( 1 D70, 71) (1971/2)

7327 lL.eaf Springs for 3,900 4,068 2,233 |1 167 2,205 2,403
vehicles tons

In the future the consumption of leaf springs will be growing with growth
of production of cars, lorries etc. Only small quantity of leaf springs (for

wagons and heaviest lorries) will be imported,

Forecast of Demand, Production and Shortage of l.eafl Springs (in tons)

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

Demand of leaf springs - tons 7, 000 12,000 18, 700 27,000
Production of leaf springs " 5, 600 9,600 15, 000 24, 600
Shortage 1,400 2,400 2, 300 2, 400

Description of Existing Machinery & Equipment and Process

There is installed mostly modern machinery and equipment. [.eaves
are hot or cold pressed, heat treated and then semi-automatically or only
mechanically assembled and tested. Existing capacity, utilized in two shifts
will cover the demand of Iran for next years.

EXHAUST PIPES AND EXHAUST ACCUMULATORS

There is one firm producing on medium scale pipes and exhaust
accumulators in Iran at present.

Iran Mafler Co. Tehran

The production started at the beginning of 1345 (1966). The planned
capacity of the plant was 140 tons/year, but already in year 1346 (1967/8)
the production of exhaust and exhaust accumulators far exceeded the planned
capacity - the total production in Iran of exhaust pipes in 1346 (1967/8) was
140 tons/year and of exhaust accumulators was 125 tons,
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[0 1351 (1972538 T he Mnistry of Feonomy issued licence for
production of 100, 000 sets of exhaust pipes and exhaust accumulators
to the AR company in Ghazvin, [t is estimated that the production
will start in 1354 (1975/6).

In future there will be no big expansion of this specialized in-

dustrv, as the higgest producers of cars, trucks, vannettes, huses and %
minibuses, motorcvelen and mopeds intend to produce these components E
;
$

and parts in their own factory,

Forecast of Demand, Production and Shortage of Exhaust Pipes and
Exhaust Accumulators

1351 1358 1381 1366
(1972/3) (1977/'8) (1982/3) (1987/8)
Demand: New cars 43, 300 90, 000 150, 000 210, 000
vannettes, station
wagons 13, 400 21,400 32, 000 45, 000
buses, minibuses 2, 800 4,100 4, 800 6, oo
tricks 3,200 7, 800 13, 000 21, 000
motorcycrles 16, 000 40, 000 90, 000 120, 000
mopeds 18, 000 45, 000 80, 000 110, 800
tractors 8, 000 5,000 12,000 14, 000
tillers 2,320 2, 700 3,100 3,800
Replacement 114, 980 231, 000 405, 100 730, 200
Total demand 230, 000 450, 000 790,000 1, 460, 000
Production 120, 000 370, 000 730,000 1,410, 000
Shortage 110, 000 80, 000 80, 000 50, 000

It is estimated that only approximately 20% up to 25% of total produc-
tion will be produced in specialized factory for production of exhaust pipes
and exhaust accumulators.
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DOOR AND LUGGAGE 1LOCKS AND 11ANDI 155

There is a big demand of door and luggare bonts locks and handle

for cars, vanneties, slation wagons, trucks, buses and minibuses,

Forecast Demand, Capacity, Production and Shortage of T.ocks & tlandles

1351 1356 11361 1366
(1972/3)  (1977/8) (1982/3)  (1987/8)

NDemand: New cars 197, 000 175, 000 600, 000 870, 000
vannettes, station
wagons 28, 800 50, 000 78, 000 105, 000
trucks 7,600 15, 600 28, 000 45, 000
buses, minibuses 12, 600 19, 800 27,000 34, 000
Replacement 24,000 49, 600 77, 000 106, 000
Total demand 270, 000 510, 000 810,000 1,160, 000
Capacity - 500, 000 1,000,000 1,000, 000
Production - 200, 000 10,000 1,000, 000
Shortage 270, 000 316, 000 60, 000 116, 000

There is no production of door ani luggage boots locks and handles
in Iran at present. The demand is big enough for economical production of
these components and parts,

It is recommended to start the production in the Fifth five-year Plan
in existing factories, or hetter in a new, specialized plant. New plant will
be able to produce also other parts of doors like mechanism for opening and
closing windows, hinges, locking mechanismums for motor covers, etc,
(demand see below). This production could be combined with production
of locks and handles for houses etc.

Description of Machinery, Equipment and Process

Components and parts of door and luggage locks and handles are
mostly made of cold rolled steel sheets or strips by pressing on mechanical
presses; some components and parts are made of cold rolled bars, plastics
and some parts are die casted or forged (handles).
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\fter pressing (eventually machining) some components and parts
are clectroplated in well equipped electroplating shop and then all compon-

ents are assembled by spot welding, riveting etc.

AR D

MECHANISM FOR OPENING AND CLOSING WINDOWS

There is no production of mechanism for opening and closing win-

dows in Iran al present time,

Forecast Demand, Capacity, Production and Shortage of Mechanism for Opening §
and Closing Windows

1351 1358 1381 1366
(1972/3) (1977/8) (1982/3) (1987/8)
Demand;, New cars 156, 000 297, 000 476, 000 680, 000
vannettes, station
wagons 14, 400 25, 000 39, 000 55, 000 #
trucks 7, 600 15, 600 28, 000 45, 000 '
buses, minibuses 25, 000 34,400 42, 000 48, 000 ]
Replacement 12, 000 23, 000 30, 000 52, 000 !
Total demand 215, 000 395, 000 515, 000 890, 000
Capacity - 400, 000 800, 000 800, 000
Production - 200, 000 515, 000 800, 000
Shortage 215, 000 195, 000 - 90, 000

It is advisable to start the production in the Fifth five-year Plan. It
is possible to produce these components and parts in specialized small scale
plant, or better in medium scale plant with production of door and luggage
locks and handles, hinges and locking mechanismums for motor covers.

HINGES

Hinges at cars, vannettes, station wagons, trucks, buses and mini-
buses etc, are used not only at doors, but also at motor covers, luggage boots
etc. '




M, 3, 162

Forveast of Demand, Capacets, Pradaetion and Shortage of inges

1351 1336 1361 1366
l‘l:i.!l\ -’l_f)'i'-'_ Hi (198_2’.’!) (1987 '#)

Demand New cars 470, 000 d00.000 1,430, 000 2,070, 000
vannettes, station
wagons 68. OO0 116, 000 182, 000 285, 000
trucks 10, 000 62, 000 110, 000 180, 604G
buses, minibhuges 42. 000 h8. 000 70, 000 80, 000
Replacement and other products 20000 14, 000 58, 000 85, 000
To'al demand 630, 000 1,170,000 1, 850,000 2,700,000
Capacity - 1.000.000 2,000,000 2,600,000
Production - 700,000 1,700,000 2,600,000
Shortage 630, 000 670, 000 150, 000 100, 000

The demand is over threshold of automatic production and therefore
it is advisable to start the production in one of existing plants for product-
tion of cars etc. or better in a new plant,

It is possible to produce hinges for other products in the same plan' -
for example hinges for doors, windows, furniture etc. Production of hinges
could be combined with production of door and luggage locks and handles,

mechanism for opening and closing windows for cars etc.

Description of Machinery, Equipment and Process

Hinges are made of hot and cold rolled steel strips and hot rolled
sieel bars on automatic presses in a production line, Also assembly of
hinges is mechanised.

TYRE PUMPS

Tyre pumps are used for inflating tyres of bicycles and motor
vehicles. Biéyclel. mopeds, motorcycles, cars, vannettes, station
wagons and some minibuses, buses, trucks and tractors are equipped
with hand operated tyre pump; the remaining minibuses, buses, trucks and

tractors are using air compressors for inflating tyres instead of tyre pumps,




Tmpors o Tvre Pamps According “o the 1orenn Frade Stavrstics of fran

Faritt 1344 144, .46 1347 1348 134
No, {1965 GM YOG T TO6T St TA6R " NIHH9 TOY 1970 1Yy
868-2 Tvre pnmps 1636347 123222 2¥v6977 182997 96952 176942

The calculation of demand of tvire pumps is made under the presuppos. -

tion that approximatelv 80% of hicveles, mopeds and motorcveles and approx:-

mately 90% of cars, vannettes and station wagons will be equipped with hani

operated tyre pumps, Trucks, buses, minibuses and tractors will be mostly

without.hand operated tvre pumps,

Forecast of Demand, Capacity, Production and Shortage of Tyre Pumps

11351 1356 1461 1366
(1972/3) (1977/8) (1982/3) (1987/8)
Demand: New bicycles 12,000 143,000 230,000 280, 000
motorcycles 13, 000 12, 000 70, 000 100, 000
mopeds 14,000 16, 000 65, 000 95, 0G0
cars 38,000 80,000 135,000 190, 000
vannettes, staion
wagons 12,000 19, 000 30, 000 40, 000
Replacement: imported and
other vehicles 131, 000 50, 000 40, 000 35, 000
Total demand 220,000 360,000 570,000 740, 000
Capacity - 300, 000 500, 000 800, 000
Production - 220,000 460,000 690, 000
Shortage 220,000 140,000 110,000 50, 000

Till now, there is no production of tyre pumps in Iran, It is advisable
to start this production in the Fifth Five-year Plan either in one medium scale
plant or two or three small scale plants and to extend it in the Sixth and Seventh

Five-year Plans,
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Description of Machinery, Equipment and Process:

Tvre pumps for bicycles, mopeds and motorcyeles are made either
¢l plastics or of thin cold rolled ut ecl sheets: for care and other vehicles

they are made mostly of cold rolled steel sheets,

Components and parts made of plastics are either pressed or hvdrantjc

presses or moulded on injection moulding presses for thermoplastic materinls,

Components and parts made of thin cold rolled steel sheets are pressed
on mechanical (eccentric) presses and then surface plated, Some components
and parts (nuts etc,) are turned of brass bars on automatic lathes. llelical
springs are made on special automatic machines for production of helical
springs,

J A C K s

Cars, trucks, vannettes, station wagons, minibuses, buses and {rac-
tors are equipped with jack, Jack is a lifting equipment either mechanical
(hand) or hydraulic for lifting and supporting car, truck etc, in the case the
wheel with tyre should be changed etc,

Mechanical jacks of different designs and systems are used for cars,
vannettes and station wagons; hydraulic jacks are mostly used for buses,
trucks etc, Heavy jacks are also used in the industry for lifting loads, etc,

Imports of Jacks According to the Foreign Trade Statistics of Iran*

Tariff 1344 1345 1346 1347 1348 1349 1350
No, (1965/6) (1966/7) (1967/8)(1968/9)(1969/70)(1970/1)(1971/2)
833 B3 Hand jacks 10013 13537 13714 9727 30231 11504 17296

833 B6 Hydraulic jacks 6011 6889 3193 4935 3414 11292 27398

16024 20426 16987 14712 33645 22796 44694

“‘Jacks imported with complete cars, trucks etc, are not included,
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Forcoonsr o et AP ety P i oy g eortagte b Jaeks

I v T3 ' 161 IKINE
IR BLILE CIOT7 80 (1gdr 4 (1987 i1y

Demand- New cars 42100 90,000 150, 000 210,000

vannettes, soqtom

WAL S 14, 400 A S STV S TITS 49, 000

buses, mimibuses 2. 800 4, 1on 4, B0u fr, OO

trucks 3,200 V. BOO 14, 000 21, 000

ractors 6, 00¢) 4, 000 Lo, %00 13, 300

Replacement jacks imported
with motor vehicles and

Jacks for indus(ry a4, 300 13, 700 25,700 24, 500
Total demand 76, 000 145,000 230, oon 320, 000
Capacity - 100,000 290, 000 300, 000
Production - 5,000 200, 000 300, 000
Shortage 76, 000 70, 000 A0, 000 20, 000

There is no production of Jacks in Iran ar present, but there are some

firms interested in this production,

It is advisable to start the production in the Fifth Five-year Plan
mostly from lpcal made Components and parts and to extend it in the Sixth
and Seventh Five-year Plans, Heavy jacks for industry could be produced
in the same plant in the Sixth and Seventh Five-year Plans,

Description of Machinery, L'quipment and Process:

Frames and levers for mechanical jacks for light loads are mostly
made of steel sheets and bars by pressing on mechanical presses and then
welded and machined: gears and screws are machined, Heavy mechanical
Jacks or hydraulic Jacks are made of steel castings and al] parts are machined,

Some mechanical or hydraulic jacks could be produced in small scale
industry (castings, forgings and pressings will he supplied by other firms),
The demand of jacks in Iran ie big enough for medium scale plant equipped
with semi-automatic and automatic machine tools,
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pulsory 1o have seat helry tor the o
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m all passenger cars,  This Bowowill probat . g GO 8 GO
futnre,
Forecas' of In mand. Capacity, Product o e sSpoy col N M
1351 TS Pl S
(l.‘)T'.’.Iv'.'H (U777 & L R I T
B A LA N L
Demand: New cars 10,000 140 non U, 000 120, 000
replacement and other
vehicles 2,000 SIS INSTIT) 0,000 46, 0o

Foral demand L2, 000 200 000 vy gog OO, 00

Capacity - 00060 o noo SO0, oo
Production - R AN R O IT 460, 00
Shorta,e 12, 000 Y000 -

——
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At present there is no local manuf

acture of safery scat helrs although
Iran National Manufacturing Co. has re

cently obtained a license for rheir
Production, In the case the law which will mule it compulsary to have safety
seat belts will come into offect in the Fift
able to start the production in the F

the Sixth and S.venth Five-y

h Five-vear Plan, it would he advis-
Hth Five-vear I’lan and 1o extend 1t in
ear Plans either in Iran National M

anufacturing
Co, or in a new, small scale plant,

Description of Machinery, Equipment and Process:

Steel sheets or 8trips are formed in dies on ecceutric presses ind

then plated in electro-plating equipment;

Webbing material, usuallv nvlon
is cut to suitable length,

The buckle is assembled on eccentric presses by
riveting and then is attached to the webbing material,
washers are turned on automatic lathes,

Belts, nuts and
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