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Ths sconozis and techtnical co-operation be‘weer the USSit and
developing countries is implemented, generally, on the grounds
sf intergovernnmental agreemxents,

The co—operation is baged on mutual benafit; 1t promotea de-
velepment of t.e national economy in these countries and increase
sf the fereign trade of the Seviet Union,

The technical co-operation ef the Soviet nion and the dreve-
lopirg countries gained in scope in the field of creation of enri-
searing and metal-working industries,

The USSR, in compliance with the agreements on economic and
technical co-operstion, renders its assistance in creation of 47
machine~-tool and metal-working projects in these countries; of
these, 37 were built and commissioned by the lst of January, 1974,
sccording to the State Committee of the Economic Relations,

Per the purpose of development of machine-tool industry in the
developing countries, 16 works of metal-cutting equipment and 3
works and shops of tools were built, or are at present under con-
struction with technical assistance and help from the Soviet Uni-
sn,

The Soviet Union assisted in projection, construction and
mastering eof preductiou at the Helwan machine-tool factory with
an eutput ef 1620 machine-tools & year, inclusive ef tool-room
lathes, turret lathes, drilling and milling machines and shapers,

The annual program ef the factory

Nuzber Annual prog-
Descriptien Nodel
[es ram, ¢*ons
1 2 B ) 4
feel-reom la‘hes LJ6ellI 200 112,0
IA62, 300 636,1

[Ke2 309 656,2




Tool-room lathes 1M6) 50 214,0
Turret lathes 1341 40 0.5
Drilling machines HC=12A
2A125
24135 280 250,8
2855
Milling machines 6P80
6MB2
6P13 250 907.0
6783
Shaping machines 7b35 100 299,0
Th37?

Total machine-tools 1620 3165,8
Machine-~tool accessories 300,0
Pneumatic teols 15,0
Pixtures, dies 10,0

Grand Tetal 1620 3614,0

Composition, areas, equipment and employecs of the factory

Area, Equipment, Lmployees
Shope and eervices

sq, W, pce total workers
1 2 3 4 5
Machine sheps 14200 340 726 656

Ascembly shops 7000 - 260 235




1 2 ) 4 ]

Stamping « welding shop 22.0 47 46 39

Painting, packaging and stor—

age of finished products 1950 - 50 35

Heat~treatment and electro-

Plating department 180v - 39 27

Tool room 2950 105 219 195

Machine-rapair shop with con~

etruction-repair department 2100 56 147 130

Laboratories 427 17 119 82

Stere facilities 1680 - 13 6

Cempressor room 330 - ) )

Transformer substation and

telephone exchange 110 - 23 u
Total 38690 1645 1422

Mmainistration, engineering-

laboratory building, welfares 3690 286 30
Grand Total 42280 1931 1452

Power Supply

The installed capacity of power consumers amounts to 10600 kW,

Cengumption of water by the production process amounts to 40 cu m

per heur,

Pigures 1 and 2 display the general view of the factory, loca~

tien layoeut and echeme of general layout, The solution of the ge~

Reral layeut clearly indicates the functional divigion of the site

inte the areas of main production, storage facilities, administra~

tien-welfare and engineering-laboratory facilities, Preduction
buildings were designed as multi-bay single-storey construction

with 18a-width bays of 10,8m hetght to structures, Natural lizht-

ing ef the duildings, except for thermoconstant premises, ir pro-



vided through the saw-tooth skylights of northernorientation, Vine
dow openings were provided only in the lower part of ex ternal walls
for the sake of reduction of insolationm,

Buildings of administration, engincering-ladoratory premises
and experimental shop make an integrate architectural design comp=
lex, located on the foreground at the enirance to the factory from
Helwan, The complex is composed of two 4-storeyed buildings and a
l-gtoreyed experimental shop, which are connected with passages,

The production of lathes, drilling and milling machines has
beem mastered at the first phase of the Helwan r«orine -tool factery

The increase of the production output can be meen from the so=

companied curve,
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financial years 64-65 55=66 66=67 67~68 68-69 69=T70 TO-T1

The factory is non-deficient, beginning from the year of 1969,
It is neticable that 80 per cent of the machine-tools as preduced
at the factory are used in varieus breanches of industry, 15 per

cent in treining centers of the Education Ministry and 5 per cems
(lathes in particular) are in private secter,
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With the technical assistance of the Soviet Union and using
the Soviet projects, the ARE has constructed the factory uf forg-
ings and chains and the file plant with an outpat of 40,000 files
a8 year,

In Hanoi, DRV, the mecnanical plant has been constructed witn
the technical aid of the Soviet Union, The plant was designed as
an integrate machine-~building facility with a complete prcduction
cycle specialized for manufacture of tool-rcom lathes, shapers,
cylindrical and surface grinders, vertical milling machines and
radial drilling machines in a short-run and individual production,

The plant comprises the following buildings and constructions:
sain building, building of auxiliary shops, foundries, forging =
preparation building, wood-working building, store building, admi-

nistration and welfare buildings and other engineering-technical

censtructions,
dnnual prograa ef the plant
Nedel er Number Annual progran
Descriptien capacity pcs tons
1 2 3 4
Teol~recu lathes ref, te 130 240,5
1616
ref, te 180 396,0
1K62
ref, te 50 200,0
=630
Shaper 736 70 1295
Universal cylindrical JAl30 50 180,0
ginder

Surface gr. aer 3728 40 180,0




) 2 g 4
Vertical milling machine 6HIZ2[I 100 320,0
Radial drilling machine 2A55 3o 123,0
Boring machine 2620b 30 360,0
Tetal 680 2129,0
Accessories 136,0
Spare parts 40,0

Parts for maintenance ef
equipment 105,0
Crand Tetal 680 2410,0

Compositien, areas, equipment and empleyees

of the plant
Area Equipment Employees
Sheps aud services . pcs total workers
1 2 ) 4 5
Porging - preparatiema
shep 1130 9 49 42
Machine sheps 5100 131 340 305
Assembly shep 3150 - 131 118
Painting shop with
packaging reoea 970 © 18 15
Heat-~treataent shep 540 ® 19 u



1 2 3 4 5

Teel yoem 800 42 416 103
Nachine~reocair shop 1000 rl} 101 87
Klestropleting room )60 - 2 11
Irep foundry 3195 - 127 115
Meel foundry 2000 - L J) 88
Vood-werbing shep 1386 - 60 54
Stere facilidiee 2260 - b 42
Velf,re premises 4697 - 8 e
Head Office 4282 - 188 26
laberatories and other
eervices 469) 8 120 87

Total 35563 214 1437 1115

Power Supply

The installed capacity ef power consumere amounts to 14100 k¥,

Censunption of water dy the production amounts to 106,3 cu a per

heur,

Mgure No, 4 displays the general layout and the future deve-

lepaent ef the plant, The production buildings were designed and

eonstructed in confdraity with the technelogical requirements and

with the prevision of the maximum ventilation of the site
ainimun isolation of the production premises. Aeretion of

duction premieee is done through window openings, iouvers
lighte,

and the
the pro-

and sky-
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The new production hulldings were designed with 18m-wide and
10,95n-high bays, At present, the reconstruction and expansion of
the plant is in the phase of completlon in coupliance with the
prepared Project Report,

As a rule, the necesaity of creation of t'e national machine=-
building industry in the developing countries arises in coneequen-
ce with the reguirements of existing and expanding branches ef
induatry, such as mining, food, construction materials, agricule
ture and transport, The most urgent are the pro-lems of repair ef
the existing equipment, manufacture of spare parts, simple etan=
dardized irachine-tools, various supporting equipment and metalliec
structures which are required to eatisfy the current demands of
the econemy,

In Santo-Clara, Cuba, the mechanical plant has been censtruce
ted by the Soviet project with the assistance of the Soviet Unien,
The plant was designed as an integrate fecility, comprieing the
machine -~ asgembly shop, iron and steel foundry, forging - welding
shop of forgings and welded structures and all nccessary suppprte

ing and administration servicee,

Annual program of ths plant

Products annusl program, tens Notes

1 2 3

Spare parts by erders ef ether
facteries 1500

Capital repair and restoratiea 4
of mechanigms and equipment 0

Manufacture and restoratiea eof | j
welded etructures 1000
Total 3200




Supply ef castinge without machin-
iug by nrders of other factories:

iron castings 900
{ steel castings 1225
i Total 2125

Composition, areas, equipment and employces
8f the plant

e S0 et e S

41 ea Equipment tmployees
: Shops and services g o pce total workers
1 2 b 4 S
i
i Peundry 6500 42 198 178
i
Porging shop 750 6 13 11
é Shep of metalliic structures 1500 29 52 47
Bachine -~ assembly shop 5200 11 314 285
Heat-treatnent shop with
‘ electroplating roonm 830 58 3l 26
Teel reon 750 4) 73 65
Repair ghop 430 18 b)) 26
Veed-working shop 650 2) 42 3
Stere facilitiss 2180 - 11 9
Head effice, ladoratories
and ether servicss 3470 80

Total 22220 845 683




.10 =

~.,e p,ant operates in two shifts; the foundry operates in a sequen~
t.el achedule,
Power Supnly

The installed capacity of power consucers amounts to 7000 k¥,
Congumptioa of water by the production process aounie to 55 cu m
per hour,

Figures 5, 6 and 7 give the layout solutions for the forging =
preparation shop, foundry and machine = sssembly shop, The general
layout and the arcnitecture-construction solutions are given 1in
fig, 8, The buildings of the plant were designed in a simpls style
with the same width of the bays (18,0) in all premises and ths
same height in all tw> stor~ys of the buildings whizh entail wide
unification of the construction elements, The plant was commiseion~
ed in 1968, At present, the technical assistance is being rsndered
in the develepment of the productien,

The similar plant was projected for Ghana,

Wide technical co-operation is conducted with the Socialist
Federul Republic of Yugoslavia within the bounds of COMECON,

In Blagesvgred, People's Republic of Bulgaria, the plant sf
measuring tools has been built with the technical assistancs eof
the Soviet Union, The list sf pruducts sf the plant includss micre-
metering tonols, gesuges, master gauges aLd measuring tools, Annual
output of the plant amounts tv 1010000 piscss,

Annusl pregraa

Prod Annual prog-
ucts Thous, pcs ram, tens

1 2 3
Micremstsring teels 220 91.9

Gauges 639 211,0

TR pr—
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Plat-parallel length gauges and

master gauges 87,5 95.1
i Cast 1irdn surface plates ana scales 0,75 149.,2
’ Neasuring teols 62.75 112,3
i Tetal 1010 660,0

Cempesition, areas, equipment and empleyees

e e B Ve R 4 <

of the plant
Area Equipment Employees
Sheps and services sq pcs tetal workers
1 2 b ) 4 5
Nachine ~ preparation shop 3354 117 180 161
Nachine -~ assembly shop ef
aicremetsring teels 1120 69 163 149
Nachine shep ef gauges 1130 51 154 141

Machine shop ef length and
master gauges 1100 39 186 173

Eachine =~ agsesbly shop eof

seasuring teels 1650 63 203 18)
Eeat-treatmsnt shep 750 J2 )
Plating shep $50 56 38
Teel reem 660 35 a5 75
Bachine-repair shop 730 1% b3) 46
Steres 1350 19 L

Ladboreteries 900 60
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The inatalled cnpaéity of power consumers amountg to 7100 kW,
Consumption of water by the production proceas amounts to 40 cu m
per hour,

Pig, 9 shows the general view of the plant, The solutioun of
the general layout was made with reference to the technological
process of production with account to the conatruction and pro-
duction running, The plant comprises the following buildings:
main building, block of supporting services, store of inflammable
materials, water pumping station, spray pond, edministration-en~
gineering building, canteen, welfare premises, The main building,
welfare premises, canteen and administration building are connec-
ted with the gallery, The main building has four single-storey
bays of 18m each, The north-eastern portion of the building has
two storeys, The height of the premises is 7.2m in the single-aste-
rey portion of the building and 6m in the two-gtorey portion, Tae
single-ptorey portion accomodates the main production shops, while
the two-storey portion is used for the tezmperature-controlled pre-
cision sections, The production bays are equipped with underslung
beam-cranes with a capacity of 1 = 2 tons, There is & two-storey
block in the middle of the single-storey portion to accomodate
the auxiliery services, verntilation equipmeant and air conditioners
In 1972 the plant was fully commisioned; at present the Soviet
Union is rendering ite assistance in mastering and developing the
production,

In Thtiman, People's Republic of Bulgaria, the conetruction
of the iron foundry is in the stage of completion, (fig, 10),

The foundry is tO produce castings for machine-toel industry and
machine-building industry in amount of 6000(' tons a year, The Sev-
let Union supplies about 50 per cent of the required equipment,

apparatus and materiala, The censtruction ef the foundry &8 is
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being carried out in twe otuges, There is a territory regerved
fvr future expansion, The first stage presumes the construction
of buildings ofiﬁ:edium and large iron castings with all supporting
services, while the aecond includes the congtruction of bullding
of small iron castings,

The locytion of the foundry on the site and the solution on
the general layout follow the requirenents of the technology, an—
proaches of the transport waye and hydrogeological conditione,

The main road of the foundry divides the site into two portions,
The sastern part is @peigned for the production buildings of large
and medium iron cestings and small castings, and the western part
is for the building of suriliary shops, storehouse of oile, chemi-
cals and binders, and oxygen station,

The buildings are combined into the joint design cumposition by
the building of welfares, which is connected by passages with all
ths buildings,

In ths zone of the foundry buildings there are the general
storehouss with the reception-distribution block, boiler house and
fuel-oil store, Another 1line of construction is the garage, comp~
Tessor room, water pumping station with the reservoir, water cool-
ing tower, which are situated to the sast of the foundry buildings,
8ite landscaping measures are provided to ensure good eanitary-hy-
glenic conditions,

The start-up of the first stage is to be in 1975,

In Colo, Polish People's Republic, the abrasive plunt was cem-
misioned 1in 1969 to produce electrically-made corundum in lumps in
amount of 20000 tons & year, At present, the reconstruction of ths

Plant to manufacture ab-asive tools in azount of 12000 tons a year

is under considerst ion,
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It 40 intended in Polish lPeople's Reputlic to implement the
folloving projects: the plant of fitting-erecting tools with an
oatput of 10000 tons a year, the plant of twist drills with an out-
put of 15000 picces a year and the shop of milling heads,

Project offers were subnitted to V/O "prommasiaexport®™ to com-
clude contracts for construction of the plant of fitting-erecting
tools in Iran, the plant of hack-saws in India, The requeet of the
Indian company "Heprea" for tecanical assistance in construction
of the plant of hand tools is under consideration; also are under
consideration the request of Iran for the plant of fooling, fixtures
and dies, the request of the Turkish company "Dispisan Sanam Vi Ti-
kare™ for the complex facility of gears and the request of Cameroun
for the file plant,

Summarizing the smolutions of the layout, civil-engineering and
technology, it is worthy of note that:

- not only technologg was referred to in preparation of general
layouts, but also climate conditions, the neceesiiy of orientes
tion of buildings according to the solar radiation, wind direc-
tion, ete;

~ architecture of new buildings was developed with due regard for
technological requirements, unification of construction solution,
simplicity of shapes matching the production purpose of the builde
ing, maximum application of precast reinfirced concrete and pos=-
sibility of individual method of construction, the best conditiomng
of natural lighting, serstion and protection of work-places from
iLsolationg

~ technilogical solutions were made with regard for short-run amd

irdiviiual production, program of produotion, the experience of
the Soviet machine-tool factories and the initial stage of mase

tering the production in the developing countries,
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It 1z provided that the machine-tool factories will receive
painted cestingi, Such conplex parts as beds and housings, are sub-
Ject to accelsrated aging; machining operations are divided into
roughing ani machining, Complex steel sarts, after machining, are
subject to accelerated aging or heat-—treatment, depending on engin-
eering specifications; machining operations on houaing parts and
beds are performed on planomilling machines and planinz machines
with subsequent gringing on surface grinders., Holems in headstocks
and tailstocks, feed gearboxes and aprons are bored on horizontal
doring machines with special fixtures and multiedge cutting tools,
Holes in the most important and precise parts are bored on jig bor-
ing machines,

Shafts and bushings are machined on turret lathes with subseq-
aent grinding of msurfaces to fits,

Pechnological layouts provide for location of the equipment in
groups but with reference to flow sequences of technological pro-
cess,

Assembly 1s devided into unit assembly and general assembly,
Unit assembly 1s performed or work-benches and desks., General as—
sembly, idle running and load running of machine-tools, capacity
and accuracy test are performed on assembly stands,

Taking into consideration climate conditions, special attention
is paid to slectroplating, The provisiong are made to chromeplating
oxldation, zincplating, phosphatizing, nickelplating and photoche—
mical engraving,

Projecte provide for mechanization of transport and storage
operation. Transport operations inside the shops are performed with

the aid of travelling cranes, beam-cranes and electric loaders,
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Transport operationa between shops and buildings are performed
with the aid of autonotive transport and c¢lectric trucka, Stores
sare provided with e¢lectric stackers,

he tecunicul co-operation with the developing countries brought
up in recent years a certein practice,

Projection of plunt in *the developing countries begine with pre-
paration of techrnical-econozil eptimetions which contain analysie
of demanda for the products of the plant to be projected with due
resjard to the plan#s of future levelopment of the country, In the
courme of the co-operation the Soviet prolecting orgunizations teke
part in project-survey work, using available materials or doing
engineering-geological surveys snew, As a rule, local engineers are
invited for survey and project work, in particular for projecting
cuteide conduits, water supply, signalling end power supply,

Preparation of project assignment is & further step, In selecte
irg the nomenciature of machine-tools to be manufactured at plants
under project in the developing countries, mair sttention is paid
to satiasfaction of the country's demand for universal machine=-tools
which are applied in various branches of industry, in agrtculture,
in transport, and with regard to possible export to the developing

countries, Only those machine-tools are iiicluded into the program

s

thet haeve wide application due to their capacities and up-deate stan~

ey

dard technology,

Taking into consideration the level of development of the coun-
tries and their demand for metal-cutting equipment, the program of
national plantSand shops of mechanical specislization usually pro-
vides for simple in manufacture and standardized machine-tools and
simple metallic structures wnich are not economical to be imported.

Project assignment, in addition to the nomenclature and the pro-

duction output, determinees specialization of the plant, production




g and econonic cOo-operatiocn, range of capital 1nvestmentn,pr1nc1ple

technoeconomic featureas as well as {nformati{on of engineering

surveys, prices of fuel, power sources and supporting materials

and other data necessary for projection,
The next step is preparation of project report, or detgil

project report for small plants, This 8tuge determines the mstock

of the equipxent, ievelops specifications of the equipment and

materials. In compliance with autual agreement cf the Co-operating

countries working project 1e prepared with respect to technological
part,civil-engineering, electrical engineering and sanitary en,gi-
neering.

Designing and rendering tecanical assistance in

construction the General Supplier supplies equipment 1in

complete sets and necessary materiagls for Projects to be erected,
In addition the General Supplier provides for spare parts during
IO years.

¥ith rendering various technicgl assistance in conetryction
of the plant, its putting into production and ad justing norual
work of the enterprise the General Supplier develops mea~ures fo.
improvement of production-economic activity,

The Soviet enterprises undertake to help the corresponding

i

by profile enterprises of the Developing Countries,

AN

Rendering economical and technical essistance the Soviet

Union in ceriain concrete cases gives the Developing Countries
oredit,
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Training of Personnel

One of the most important problem of the Develop.ng Countiries
is the elimination of the sharp shortage of skilled personnel,

®* To create suck personnel ™ - sa'd A.N,Kosigin in his report
at the IXIII Congress of the CPSL - "is not less important thing
than to construct enterprises of national industry” &),

The USSR renders ‘he Developing Countries wide assistance in
training the National personnel, The efficient system of periodi-
cal consultations and training of specialistst at the Soviet
plants, in designing ovrgenizations, universities is established,

Recently the Soviet specialists trained abcut 900 machine-
builders, The production training of specialists is being carried
out at such machine-tool building plants as "Kraspii Proletarii®,
plant after S,0rdjonikidze in Moscow, Moscow Work of Grinding
Machines, Rjazanskii Kachine-tool Building Plant, lipetskii,
Sterlitamakskii Machine-tool Building Plants and other enterprises,

One of the existing form of preparation of the National
personnel is their training by thLe Soviet specialists directly
on construction jobs and in the process of putting the plants
into production,

The construction sites are being turned into schools of mass
training of workers and specialists.

Por last 10 years more than 300 machine-tool builders have

been going to the Developing countries for rendering technical

#) IXI1I Congress of the CPSU, Stenographical Report TPM,I1966,
P.60
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assistance and training national personnel,

The effective form of the USSR rendering in preparation of

specialists is to orgar.ze in these Countries the own aystem of
training the personnel, to create the national educatioral instji-
tutions beginning from general education and till hizher educe~
tional e¢stadblishments,

About IS thousand of students from the Developing Countries
are studying in the Soviet higher educational establiehments,

The Soviet Union alao renders assistance in solving a problem
of training personnel in the course of the United Nations Organi-
zation, At the expense of the USSR payments 200 various aseminars,
symposiums and meetings were held and approximetly 6500 grant-aided

students of UNO from the Developing Countries were trained,

CONCLUSION

1. Economical and technicgl co-cperation with the Developing
Countries has favourable perspectives, The main purpose remains
the same at the present time that is to help these Countries
to build and develop really independent national economy,

2, Creation of own metal working industry in the Developlng
Countries furthers the development of the whole industry and its
supply with equipment,

3. At the period of the initial phases of creation of the
machire engineering industry in the Developing Countries it is
officient to butld mnchino—building plants of universal type,
designed for repair and reconstruction of equipaent, for production

of spare parts, sinple equipment, metal welded conatructions




to satisfy the reguirerments of intfustry, transport and agriculture,
Such enterprises shall be tne ceatre cf personnel training and

the base for the future expansion of specialized machtne-buildind
industry, machine-tool manufacture including,

4, Kachine-tool building plants
be built for production of féstrict amount 6f universal models
of machine-tools, that can fine wide use in various industries
and be the articlea for export, Equipment installed at the Plant
should provide for the poessibility of replacement of designed
types by other models in the linit of size and precision pare~
neters,

5, Machine-tool building plants should be developed as
nachining-assembling enterprises with wide co-operation as to
supplying half-finished articles such as castings, forgings and
stampings, purchased articles, standarts and normals,

6, Modern principlesof specialization and co-opsration
demands that the Developing Countries build plants end shops
for production of castings, forgings and stazpings to meet the
demands of & number of machine-building enterprises.

7. Together with construction of machine-tool building
plants it is desirable to provide for production of tool, Piret
i1t should be a small specialized plant for production of cutting
tool such as cutters, drills, reamers, taps, 8crew-dies and
saw blades,

8, To bring the finished plant to rated capacity in a ehort
possible space of time it is important to carry out timely |

technological preparation of production processes, to design and




Sl

produce technological tooling, special tool and optional equipment,

9., ¥ith the purpose of preparation the skilled personnel on
the base of industrial enterprises it is advisable toegtablish

centres for trainirg the specialists, The centres should be supplied

with all necessary equipment and training appliances,
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