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INTRODUCTION

General purposes of the foundry fbr A.C.P. developing

countries.

The main targets of the present study are:

- singling out of present and expected market demands for
iron and non-ferrous castings and for higl.ly qualified
services;

- development of professional capabilities in Administra
tion Marketing, Engineering, Technology for locally
born graduated people;

- training of workers not only for the production but
also for highly specialized tasks as patternmaking ,
precision machining, maintenance, general i.stallations
control, etc.;

- production of capital good and spare parts through the
output of quality machined castings.

In this way not only the unit will become selfsufficient
and indipendent from overseas know-how, but it will be
also possible to supply local existing industries with
engineering and machine tools or patternmaking services
obtaining, at the sametime, an additional income for

the factory itself.

The unit should be, generally speaking, also profit and
market oriented: this aspect 15 only a component of other
broader and more important goals as social improvement
and promotion of side activities.

A general survey referring to market opportunities for a
Metal Production Development Unit in A.C.P. countries is
reported in Annex VII.

- ——— e —t
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FOREWORD

The foundry unit includes:

a main cast iron foundry;

a small non-ferrous foundry;

- a machine tool and maintenance department;
a patternmaking shop.

The report consists of two parts:

- une with a short main report providing all the essen-
tial logics of information;

- one with the annexes, containing more detailed analy-
sis and calculation about the different sections of
the main report.
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OF THE FOUNDRY UNIT




1.

GENERAL DESCRIPTION OF TECHNOLOGY AND PLANT

Qutline of casting technology

Sand castings production involves the following s*=ps:

production of pattern, that translates the idea of the

designer, keeping into account the physical-chemical
and metallurgical phenomena of the raw material, of re
fractory materials, and of the processes from which
the mold is to be accomplished;

production of mold, i.e. the cavity from which the

external casting surface originates;

preparation of sand and bonding elements forming the
mold;

Ereparation of cores irequired if the casting is hollow
(ccntaining voids +that canno: be obtained with the pat
tern alone). The "pattern" shéoing the core is called

"core box”";

preparation of metal which is not only "melting”, but

aiso adjusting its composition and purifying it from
harmful contents;

assembling of cores and clamping of molds;
pouring or passage of liquid metal into the mold:
drawing of sol’dified cas*ing from the sand (knock-out):

final conditioning which includes removing :upplemen-

tary parts, sandblasting, grinding, chipping and heat
treatments (if any);

checking to be carried out both "in line" and on the
final product.




Sometimes, the mold can be of "metal" and "permanent”
type (such as, for instance, die casting).

Table No. 1 shows the main steps of the process.

The foundry's final products are rough castings (nor-
mally followed by machining in other plants or at least
in an other Aepartment).
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Table I -~ Main steps of the foundry processes.

COMPONENT
DRAWING
CASTING
DRAWING
PATTERN
MAXING
NEW OR RE-
CLAIMED SANI MOLD AND
DISTRIBUTIO CORES
MULL1NG 1 TAPPING AND
AND CASTING
BINDING ] r:;:: POURING
USED SAND KNOCK - OUT
RECLAMATION<:::] KNOCK-DOWd::§:> MELTING 4 | CHARGING

CLEANING
AND SCRAP
LFHECKING

SHIPMENT
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Types of products

The plant consists of a casting unit producing mainly
grey and nodular iroa parts with a small shop for non-
ferrous castings.

The full production (about 80% of the capacity) is es-
timated to be reached in a period of 5 years, with pro-
duction starting in the 2nd yeai of operation.

The capacity of the plant being 2C00 t/y of "good" iron
castings and 36 t/y of "good" ncn-ferrous castings, the
"full" production is considered as follows (working days
225/year 8 hours/day):

rough grey iron castirgs 1360 tons/year
rough nodular iron castings 240 " "
rough non-ferrous iron castings 30 " "

Two shops will be built, adjoining to the casting facil
ities:

~ a pattern shop for internal and market requirements;
- a machining department for rough castings (up to 50%
of the foundry output) and for outside customers.

Thége two producing and training centers (that will pro¥
vide in future highly skilled people) are regarded as
integral parts of the basic lay-out.
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3b)

3c)

- 16 -

Plant and equipment outline

Unit size (see basic layout: and annex III)

The main features of the plant are:
fenced area 38,400 sg.m
total covered area 6,000 sg.m appr.

Employement (see Annex V - pgs. 122-124)

At full saturation the unit will employ 170 workers and
supervisors for the line and 24 employees for management
and staff.

Main processes and equipment (see Annex II - pgs.102-106)

As mentioned above four main sectors may be outlined in
the plant:

1. a pattern shop;
2. an iron (grey and nodular) foundry with:

a) melting department (two cupola shells and an induc
tion coreless furnace)

b) molding department (two jolt-squeeze machines, a
continuous mixer,a pit-hand molding area) equipped
with rolling conveyors;

c) sand plant for green and special sand molding;
d) cleaning room facilities;

3. a machining-maintenance shop;

4. a small non-ferrous fou.dry.

Details can be found in Annex II, where each equipment is
more throughly described.

-
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1.4 Justifications for the selection of equipment (Ammex L)

for the transfer of technologies, A.C.P. countries' out-
standing features have been considered: reference has
“een made to existing foundry equipment and processes.

Among these the ones seeming to be most suitable, very
generally specking, have been adapted and suggested.

Of course, at present this choice is only a guideline
amoag a wide range of possibilities and, for the main
processes, alternatives have been added: it is necessary
to know more in detail the site where the unit has to
be installed in order to propose a logic choice of equip
rent and mzterials.

We deem expedient to have a general picture of main foun
dry processes and to indicate, for each of them, which,
based on the different characteristic, are adaptation op
portunities in A.C.P. countries.

Annex I is completely devoted to this target.
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2. ESTIMATED INVESTMENT FIGURES (see Annex III)

A detailed list of tecanological equipment and machinery,
general installations, buildings, site development can be
found in Annex IIX.

he list aay be condensed as follows (000 g):

cast iron foundry facilities 1230
nnon-£ferrous foundry facilities 140
utilities and material handling 640
inspection and lab testing 113
pattern shop 195
machine tool shop and maint. 780
building and site development 1000
ancillary equipment 150
Total 4250

Costs are inclusive of freight, foundactions, erection
and installation (as average value).
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GENERAL TRAINING RFQUIREMENTS

A look at training problems (Annex IV)

As spacified above, cne of the most important aims of the
unit is training, in order to make the unit independent
from overseas expertise and know-how, as far as possitle.

When planning a training program, different possibilities
must be kept in mind:

- overseas training (through direct contact with similar
technologies) ;

- technical assistance program (through overseas experts
integrated with counterpart trainers, accomplished dur-
ing the first stages of unjt production);

- in-plant training for aznv type of type of persoanel.

Referring to different expertises we may make a distinc-
tion among:

- managers training;

- engineers and counterpart trainers training;

- precision workers training (machine tools, mechanics,
etec.);

- patternmakers training;

- foundrymen training;

- staff personnel training;

- clerks / drivers : labourers training.

Annex IV,shows detailed figqures for the above mentioned
types of training.
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Summary of training costs

From Annex IV we may anticipate the training costs in an
approximate hut reliable way.

Overseas Traininc Costs
(Managers, Engineers, Counter-part trainers)

Introductory in-plant group training 000 2 182

Professional improvement engineers and
countp. ‘:rainers " 208

Tectnical Assistance Program

(for 5 years: 45 man/years) " 3,765

Local Training Costs » 600

Estimated amount of Total Training Costs 000 8 4,755

The costs are allocated over a period of one or more years
according to the type of training: Annex IV shows a gen-
eral scheme outlining the principles of precision wcrler
training programmes suggested for M.P.D.U.S.

Training subsidies are expected to counterbalance training
costs.
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GUIDELIIES FOR VIABILITY (details are shown in Annex vI)

(Some information about production, personnel, services,

cost and revenue) (pgs. 125-~123)

production ceunters

Unit output is considered as resulting from different
producing centers:

rough castings;

patterns shop services;

werkshop services;

engineering services.

Estimated cost fiqures fo- materials

Any type of material for castings (raw, ancillary expend
able maintenance) has been considered at prices 20% over
European levels (see Annex vi/1).

Estimate” prices for products

Local market prices have been considered as 30% higher
than the actual European prices for each type of castings.

I.E. 1.2 8§/ ton of grey iron castings
1.5 . of nodular iron castings

3.5 » of non-ferrous
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Production implementation (see Anrex V)

Production, starting as above referred only in the 2nd -
year, will increase its casting cuvput to reach prac-
tical saturation (80%) only in the 5th year.

The first two yvears will be considered devoted to in-
plant training (Annex V/1): only some services - at very
low rate of efficiency - are considered for the years 0O
ard 1svu.

In "he second year (the first year of castings production)
manpower is considered wcrking at a low level of effi-
ciency with rejects percentage approaching 50% of the
out-put.

This is normal not only for the poor level of skillness
but also for the very frequent failures of new machinery.

So we will find in the 2nd year a number of workers equal
to the working force of the third year with only 50% of
production and a proportionally increased materials cost
(scrap can be recovered through remeltiny).

Patternshop, machine tools and fitting shop will increase
their efficiency level from 0.1 to 0.7 over a period of

5 years: the same applies to engineers and technicians
(Annex VI).
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Personnel, Wages, Salaries (see Annex V )

Line personnel 1s expected tO reach the following figures
at full production in the 5th year:

130 for the foundry;
16 " " patternshop;
i0 * * machine tools and fitting shop.

Among them we f£ind 30% of skilled workers, 35% of semi-
gkilled workers and 35% of ccmmon workers (saeae Annex V/2).

The aumber of surveyors and of foremen is considered to be
14 in 5th year (12 for castings and 2 for pattern and other
workshors) .

14 engineers will be working after S5 years in the plant;
the work done by 12 of them is considered as a service for
outside customers and will represent an added revenue (2
engineers will be employed in castings production in order
to design foundry methods).

Staff (including management; will ccnsist of 10 people: 9
for management of rough castings production and 1 for the
sale of services.

Anaex V shows more detailed fiqures for wages, salaries
and personnel implementation.
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Training costs (Annex IV)

Local training cost is included in manpower- cost; as a
counterbalance a training subsidy is considered to be

paid by outside sources and is introduced as a revenue.

Technical ov.rseas experts and fellowships training abroad
are not, at the moment, taken into account assuming to be
financed through EEC or bilateral funds.

Contingency

For rough castings a 10% of manufacturing cost has been
considered as "contingency”" to be added to obtain operat-
ing cost (15% in the 2nd year cnly).

For services, overheads (services sale and management) are
considered in the figure of machine costs.

Depreciation (Annex VI - pgs. 125-128)

Depreciaticn of investments will be comple.ed in:
25 years for site development and buildiigs (4%)
20 years for general installatiors (5%)
10 years for technological facilities (10%).

Ancillary equipment cost (equivalent toc 150,000 3) is added
to the investment for technological facilities.

Patterns, tool fixtures and different types of materials to

start | .oduction are considered as working capital.

Depreciation incidence figures in different years are re-
ported in Annex VI.
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REVENUE FROM SERVICES (Annex VI)

Pattern ané machining shop

Even if integrated in the unit, pattern and machining shop

will supply products and services of quite different nature.

a) Patternshop will devote roughly 40% of its outpet .:ta
pattern repairs (figuras are reported as maintenance
materials in rough castings c<sts): 60% of working hours
and means are cdevoted to the manufacturing of new patc-
terns that are sold to outside custcmers (as a serparate

item or as a shares on each castingj.

a team of 10 workers will provide

of rough castings (nearly 50%).

c) Estimate of cost and revenue is carried out rcased on

the following guideline:

Wage / man / year from 1500 to 3000 g
Costs Machine cost / year 4000 g / machine

Overhead for sale and
management 1000 g / workstation/year

Revenue / man / machine / year (in U.S.g):
2 x wage + 5000 + (Profit = 2000)

Efficiency: increasing from 0.1 (1st year} to 0.7 (S5th vear.
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Engineers and Technicians (figures/man/year)

Costs: salary + 10% (overhead for sale and management)
Revenue: 3 x cost + (Profit = 3Q00) in U.S.8

Efficiency: increasing from 0.1 to 0.7.

For detailed evaluation se. Annex VI (pages 125-128)




6. M.P.D.U. Foundry Unit. Net Income and Cash Result

(Thousands of dollars)

B

O-1st 2nd 3rd 4th 5th

-
ITEHS year year | year | year| year

INCOME 000 3

1* | Sale: of Products - 696 | 1406 | 1812} 2097
2 Sale of Services 13 69 176 331 409
R## | Training subsidy 225 149 66 72 88
A TOTAL INCOME 238 914 1731 2215 2594
COST 000 g
Foundry operating costs 182 55% 719 9631 1114
S Services costs 63 160 205 236 256
Depreciation and loan 4
£ interests 258 200 335 583 583
B H TOTAL COST 503 1015 1259 1782| 1953
RESULY1S
C Profit / Loss (265)  (1C1) 389 433 641
D#++ | Cash result 26 157 682 774 982

1% Grey iron castings 1.2 g/ ton - Nodvlar iron c. 1.5 3/ ton
Non-ferrous c. 3.5 3/ ton.

3** Including local training only.

D** Depreciation deduction only (see Investment x Depreciation)




CONCLUSIONS

A composed foundry unit has been studied, in its outstand
ing technological, economic and personnel training fea-
tures, without entering in detailed analyses of the dif-
ferent figures.

From this prefeasibility study the unit has proved to be
viable, reaching break even point in the 3rd year (depre-
clation included).

The results are attained by summing up sales of ircm and
non-ferrous casting, and the income from workshops and

engineering services: in this way, seltsufficiency in pre !
cision work and know-how is also assured. l
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FOREWQRD

General

The design of the foundry covered by M.P.D.U. study for
A.C.P. countries is based on general adaptation criteria
of a wide range of technologies still in use in the indusg
trialized countries.

It has been deemed expedient to make a preliminary sche-
matic review of foundry processes and means together with
general assessments of the main parameters (costs, produc
tivity, quality results, performance problems, etc.).
These opinions which must be regarded as an indication and
are only of approximate value, are followed by some con-
siderations justifying the choices and indicating in some
instances possible alternatives.

Obviously, other alternatives could prove more expedient

if the country concerned with the installation of a foundry
could be defined and the local market, climate, industrial
and agricultural infrastructure clearly outlined.

A set of illustrations of the different matters, partly

taken from manufacturers' publications, technlcal litera-
ture or drawings prepared for this purpose is attached to
the different sections hereof for a better understanding
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Table I-b)Main steps of the foundrv processes.

COMPONENT
DRAWING

N2

CASTING
DCRAWING

PATTERN
MAKING

| CHARGING

AND
CHECKING

NEW OR RE-
CLAIMED SANT] 22;25AND
—

MULLING [TAPPING AND
AND CASTING K
BINDING POURING

> . _4»
USED SAND | 4__|®Nock - our -
RECLAMATION\ —] RNOCK - DO MELTING R —

CLEANING
SCRAP

2

SHIPMENT




I - PRODUCTION PROGRAMME

The choice of the production means refers to machine fea-
tures as well as to the aspects of the foundry production
programme.

The choices resulting from general market investigations
i. the countries under development produced a guidance
programme, the -tatistical aspects of which were the basis
for the determination and adaptation of work means.

The essential production elements are shown in Table A.

Table A - Statistical data of Guidance programme for Cast
Iron Foundry.

Grey Nodular .
Cast Iron Cast Iron Total
Qutput tons/year 1,360 240 1,600
Components No. 76 30 106

Castings 10 kgs 177,000 No.comp. 74 medium series - 2400/yec

" 10 to 100 kgs 25,400 " " 28 " " - 910/ "
" 100 kgs 600 " " 4 " " - 150/ "
Total 203,000 105

Quantities must be increased by 10% to allow for rejects.

Working days are considered 225 in the year, and the da.ly

work hours equivalent to one 8 hours shift.
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II - ADAPTATION OF PATTERN MAKING TECHNOLOGIES

a) Main pattern making methods (Table II)

Table II shows the itemized diagram of pattern making
methods with the relevant characteristics of use and cost
fqr each of them.

The special methods such as investment casting are not in
cluded.
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Choices for pattern department in A.C.P. foundry

The patternmaker department for the proposed M.P.D.U. foun
dry has been designed by adapting process and wooden and
plastic pattern making machines.

In fact, the purchase, for the time being, of metal pat-
tern machines (requiring an investment in excess of 3
500,000) appears to be out of proportion considering also
the cost of the relevant pattcrns for series which only in
exceptional cases are cver 1000 parts per order.

For the same reason, the construction of combined patterns
has been considered only in the very infrequent cases of
bigger series.

The machines selected for wood molding are:

- Belt saw.

= Drilling machine.

- 2 Milling machines.

- Lathe.

- Surface sand papering machine.
- Honing machine.

- Buzz planer.

- Thicknessing machine.
~ Carpenters benches.

- Marking-off benches.
- Copy-milling machine.
- Grinder.

The wood pattern by means of a simple duplicating

method can produce more copies of resir. (usually epoxy)
patterns.

Among the chosen methodologies, some manufacturing methods
proved to be more suitable to the type of production, in-
frastructure, and labour skill.
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For the jolt molding machines, double match plates (top/
bottom) have been chosen enabling a aigher accuracy than
opposed patterns, easier touch-up for half-molds finishing,
easier handling.

Flaskless moldings are suggested for larger castings using
the mixer as production mean (tc preven’. the use of heavy
and expensive flasks).

The unfinished patterns (and to a minor extent loose pat-
terns) require highly skilled labour: it is foreseen to
train local craftsmen from the neighbouring villages for
these types of hand molding. Consequently, sweep or skel-
eton patterns can be produced i. several instances for
single or very low series spare parts.

It is impossible at this stage to make a detailed study of
resins types and suitability with respect to the different
climates and temperatures, and wearing account of the dif-
ferent uses. It is however an important aspect for the
possibilities of use to suit material stocking and machining
methods to the climatic conditions of the selected country.
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Diagrams and illustrations concerning pattern types
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DIFFERENT METHODS OF PATTERN MAKING
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_DIFFERENT TYPES OF PATTERN EQUIPMENT
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DIFFERENT TYPES 0F PATTERN EQUIPMENT

Vs 1 K
~4

.

_f/e;< -

7 o

Toer-y

4

A
N Oy
DR PR
wl ':'.‘n“k .
W

2. ~ ¥y
‘Q‘

'\“‘

AL ) -
\‘-0.//4
.ad .,
- - v,

.

L7,

TR R 5 R R

il
SIS ZE N 2

e : ,. o Asseméled mold .

Sweep hand molding of a slag-Pot




-7 -
_OIFFERENT TYPES OF PATTERN EQUIPMENT

-, 7. __DIFFERENT TYPES OF CORE WOODEN BOXES FOR. HAND COREMAKING
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DIFFERENT TYPES OF PATTERN EQUIPMENT

“FULL MOLD PROCESS -
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IITI - ADAPTATION OF SAND MOLDS PRODUCTION EQUIPMENT

a) Main molding methods and relevant characteristics (Table
III)

Table III lists the general characteristics of the main
molding making methods for cast iron castings. Special

machinery or of restricted use have .ot been considered.
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b) Choice of molds production methods for A.Z.P. foundry

- Jolt squeeze machine represents an inexpensive and very
versatile mean relieving the molder from a considerable
part of physical fatigue and ensuring a satisfactory ac-
curacy on the product with no requirement for metal pat-
terns or long professional experience.

Its productivity, though not included in mechanized lines,
is fairly good and can exceed 30 molds/hr.

Resort has been made to 600 x 800 unified flasks 250 mm
high,which seem to be the most suitable for castings
weighing up to 10 kilos. -

A machine of this kind can produce averagely 4'castinqs
per flask and has therefore 90% saturation (bearing ac-
count of 10% reject).

- The most versatile machine for medium weight castings
(10 to 100 kilos) is the continuous mixer which, with
the possible aid ot an adequate vibratory table, enables
the settlement and hardening of mixes prepared by the
mixer itself not requiring any baking. Reserves must be
made about the type of mix to use taking into consider-
ation temperature, humidity in the place o. work as well
as time of stocking.

Only the study of well defined local conditions can lead
to a choice.

Such production mean, properly combined to sufficient la-
bour, can produce with minor mechanization up to 10 molds/
hr.

Accuracy, surface finish, versatility, easy cperation
start-up are the main features of this type of machinery
in addition to limited cost and no flasks.




Patterns are mestly of wood.

Considering the castings to be produced (with the usual
10% increase}, the output rate (with an average of three
castings per mold) saturates the mean for 50%. It is there
fore suitable for the molding of small castings (if in
exness of joilt-squeeze machine posSsibilities), .as well

as cores.

- An area has been reserved for pit molding where up to 2
tons castings can be producéd with simplified patterns
or where they may be assembled by parts (loose pieces
and cores) produced in the mixer with "no bake" mix in
case of larger series.

Its availability for special molds and sizes is essential
in countries where particular structures may bhe urgently
required as spares of brokendown machinery parts.

A small production has bheen foreseen for siderurgical and
harbor industries, as basic requirement.

There is however to underline that hand molding requires
a multiyear experience of the personnel. Provisions have
been made for some workers to be carefully selected and
trained.

ALTERNATIVES

Cope and drag molding could be performed on the same ma-
chine using matchplates for castings up to 10 kilos and
for a flask contents of up to 15 kilos approximately.

Moldings of 10 to 100 kilos (and over) castings could be
made in flask using the manual application of facing sand
and castings of baking sand. It is however necessary to
have a machine with rotating impeller and a costly equip-
. ment also because of the spare parts.




c¢) Diagrams and illustrations concerning molding methods
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“ DIFFERENT TYPES 0F MOLDING (RAMMING OF SAND)
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SHELL-MOLDING MACHINE
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TYPICAL MOLDING AUTOMATED
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the oubride meld syrfaces,
olberwise plane and

lhere fort yseless, recerve
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IV - ADAPTATION OF SAND CORE PRODUCTION

a) Main sand molding methods of cores ‘Table IV)

The main and commonly used types of machines have been con-
sidered.

The type of materials used for the different machines repre

sent only an indication Leing a more detailed investigation
included in the subsequent table (Table V).
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Choice of sand core production methods for A.C.P. foundrvy

Hand core molding requiring baking is intended for special
cases of large castings, very small series, or urgent e~
quirements. This due to the high professionality usually
required, for the poor accuracy and low productivity.

Also sand-o0il hand or machine molding of molds should be
used in a limi+tad way because of the core supports required
before baking in order to prevent deformation.

It is suggested, for series cores (estimate approximately
2000/day), to use 2 core-blowers (capacity 30 cores/hr.
ranging from faw grams up to 10 kilos approximately) to-
gether with a blowing station for the mix being hardened
by a gas flow.

Large cores can be produced with the continuous mixer ,

combined w_"» flaskless moldings b>r using special sand

and additives.




¢) Diagrams and illustrations concerning sand core production
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V - TRENDS IN THE CHQOICE OF MATERIALS AND FRODUCTION METHODS

a)

FOR MOLDS AND CORES

Main materials for sand molding (Table V)

Table V shows the itemized diagram of the main materials
used for sand molds and cores and the indication of use
and cost features for each of them.

Some types of materials have been grouped under a single
dencminatior. (e.g. Silicate process, Resin sand, etc.).

The less common methods have not been considered.

e
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b)

Considerations on possible choices and alternatives

For small-medium casting moldings, green sand (moisture
2.5 = 4%), recover;ble, is undoubtedly the most convenient
one provided a good base sand and a proper dust exhaus-
tion and cooling equipment are available.

in the foundry under consideration, green molding has been
selected for jolt sqﬁeeze machines. By reducing the addi-
tives, it can be used also as backing sand where the methods
of facing and backing sand in the same molding box are em-
ployed.

The latter method is obsolete in Europe for mass production
(more expensive, s.ower, less uniform), but it is undoubted
ly suitable for hand and pit molding where highly refractory
special sands are used as facing sand.

As concerns continucus mixer molding suitable for production
of flaskless moldings as well as of cores, sand can be ag-
glomerated with manv types of binders requiring no bake. In
this case the set up must be done knowing the c¢limatic con-
ditions of the country for the adaptation of mixes charac-
teristics (bench life, stocking possibility, etc.).

Generally speaking, it 1s suggested the use of sodium sili-
cate mixes to be hardened in CO, flow or the use of the so
called fluid sand the properties of which are reported in-
dicatively (the use in Eurore [s not yet generalized).
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VI - SMELTING PLANTS

a) Main fuel furnaces and relevant characteristics
(Table VI/a)

b) Main electrizc furnaces and relevant characteristics
(Table VI/b)

Table VI/a and VI/b show the characteristics of the dif-
ferent types of furnaces for smelting plants requiring
diversified thermal sources and relevant suitability
levels.
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Choice of smelting equipment for the proposed type of foun-
dry for A.C.P. countries

Choice elements

The definition of the proper smelting plant for a cast
iron foundry in emerging countries depends on the many
interdependent variables deriving from basic parameters,
such as:

- metallurgy of the product:

- output rate of molds;

- casting dimension and complexity;

- available thermal sources and relevant regularity:;

- materials availability (charge, refractories, spares);
- labour skill and cost;

- investment and operating costs.

After a first investigation of smelting means as a whole,
the ones combining the most favourable factors £for a non-
industrialized country will be underlined, and the relevant
adaptation to the general outline of £he area involved and
to the specific fi=ld of the foundry under consideration
will be studied.

The available foundry means in the industrialized coun-
tries are reported in Table VI/a and VI/b.

Detormination of most adaptable furnaces

In reviewing the characteristics of the furnaces repcrted

in Table VvI/a - VI/b, different aiaptability levels are
eviuced.
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Any type of hot wind cupola is an expensive and delicate

equipment to be operated with extreme care and requiring

refractories and possibly alternate sources of combustion
supporters and fuels hardly available in a country where

transportation is precarious and irregqular, and imports

restricted.

Natural gas cupola or with mixed heat sources are little
tested experience-wise, while charcoal cupola have a

limited application, low productivity and it may be expected
(at least at present) that they produce low temperature

and quality liquid cast iron unsuitable for th: considered
foundry programme.

Crucible furnaces are suitable for restric:ed specific pro
ductions of bonded cast iron, obsolete as conception and
little versatile. Static reverberatory furnaces (which can
be used as smelting or holding furnaces) are at present
intended generally for large specific productions (rolling
mills rollers), malleable cast iron, non-ferrous metals ,
but in general they are being replaced due to the low
thermal efficiency (where the air is not pre-heated) and
to low flexibility.

- Vertical channel furnaces have operation problems (nox-
uniformity of temperature) and life problems (breakage
of bottom part of the refractory).

- Open channel furnaces have problems of heat exchange
and side channel erosion thus the investigation is fo-
cused on tilt horizontal channel furnace.

For induction furaaces without channel the use of low
frequency is the most suitable in cast iron casting for
economical and metallurgical reasons {less power consump-
ticn, low purchase mixing and homogenizing action in the

bath, easy operation, continuous running).
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Generally, high tonnage of liquid cast iron can be best
produced with low frequency furnaces. But medium fre-
quency furnaces are suitable for small productions work-
ing in duplex with cupola (after the base cast iron has
been properly treated) or starting from solid charge.




d)

Detection of the more suitable alternatives (Table VI/c)

Further investigations will be carried out on the furnaces

indicated as most adaptable to the emerging countries area.

When examining the types schematically summarized in the
tables, and bearing account of the aforementioned consider
ations, it appears expedient to restrict the investiga-
tions for adaptation to the following smelting equipment:

1) Traditional cold wind cupola.

2) Reverberatory rotary furnace.

3) Electric resistor rotary furnace.

4) Horizontal tilt closed channel furnace.

5) Low and medium frequency crucible induction furnace.
6) Electric erc furnace.

The features of this equipment outline the smelting possi
bilities and the duplex operation where a forefurnace is
required to keep, overheat and correct cast iron composi-
tion (Table VI/c).

References are made bearing account of the type of foun-
dry, its capacity and the products to be supplied.

Adopted fournaces

Indicatively, a cold wind cupola plant with unheated
forefurnace has been udopted for A.C.P. foundry. This
equipment can be combined with a medium frequency induc-
tion furnace (for nodular cast iron casting).




(v
YAA (L | ot vy
Crtamdan songy «nun A nn WO Ay
. —n . paa a5y fAn
R YRV ER R / L)
YT L , oy tar
e T_..A.__ ; VAT A Arnanhias 4 57 uabuay
_.n.-—._..l_ ) VAN (1 Uy g baon pue Lagseywn A AT E TN RS R ARAN] AN Ay
. \E-300Y G-
EIZERN R FT  | Appanien ooy oL i ofl of! ws Y, ey A.:.:‘qu
—randhm
e ERTI | B ENAS ]
e wnp cymag peqoo .____t feanmuIng padnos fartng , ar _;ub T
gy :_._.... p ) LM 10 RANLY pRs o0 -9 a2 = al wou Yei) o0 W 1.y YANOOUT CRONA T gy ® 2
SO ST ADOWING 1 LMBYRInY DD | L3 ndey .
N - . e B — - RIS
. - R RIS S TAT RS AN o
Ararpea UGB 1Ten derpon G ol PRt ) w1 N .n.<i o mntay g 1 - AU.
RN ) . iy 1yoaney A0 wneiing Gupew (e W a1Tmy urmn o s 1 . 3 !
s £
net e st abig [pee s1mon sesseaan 1y R aay1ofng asmung ) ~ R Bk al N St ey A e ,
. - TN T T T T T T T T e e e T T YAN oo
- N SRR s [h AL T IDRR O] (18] FEH e Cvmalvi ) ee T or
Ve o o e oo PERUO EOEREan g sqey dng |rng panem b o wnng 1k ot 60 et 30801 Ky - Suny o .:a_ C
TR TR ey qaon s Anm s saaewng paydnen oMy G poeiey :
L By aamng
NN alirogns
ST b o e A EAELINGg A pnoy TR RERR | ANk g cttare
ARG FEREERER AL DNVUNE] BRTT S U AP LA fpasn e s of e LROLS T aleiV] uen o e gfRng e o
sy poandt Cran U nng e A, . . B VAN (04 " FurIrin: 'imjcieay
Ty oy P ! IS kLA
toeny .
AERNI . . . . . 1y
oy VAT B gy SANBIN PR o o saney GUEoAwe Oy SeRpre (e Ay
S feaeeaniuen i Toed ORY a0y ApTanag pasn (i e =IO PR TANOS omy pong allBGL OV Ay tEuey ¢ [ UREI LI LT
4 sy g penh prne tpap) QAN 1 rrayn ey | inq ey Wytm pranh <gaa [FIA R TR B 37 QNIFRSt 40 Yuomiey
v 1._—;-‘: e __.:w —v-:Pc
teed (£
R R TR TN =t fpaae poe Ypeltog -
g W wl ran Ui gem o0q Bu VAN (Kt [uenbng AT
Ayte .
1oy P gy femnpre sataponng | gens 1ineden Ry et
S ey g accrs weg Brogpangiogos oa sy SUN G = L[y SRagaan
t N - . P B A U —
oy 1 s ) Ax,:.z:.x..:
B LIS TE YR VAN (W BER FARER ST
tonr e gy ponl . By <1a
e Appton FEA N1 12} B by an F T
[leine -
0o Cxogiky fapag fap g MG . .
VO Rt g ey v v LR —en3 e ‘pagrey PN N
S Ne— —qe - P i PRELL - IVENTSUIE B TR R ETY
o N LA N
FIUTAY St g prm oy gy pae ssop  bOrInnpard Doty iwrp Cines Aen (AR TR R A IR L I B
PP aymian .
Voo 1oy YAN (X ymng g IGRTUSENT SRS nom antgsaea [ yoesuesf sanyrprats ;
- L | =gy pe gy RAINRZ) e e o R ocgrim e en
N L R PR YR R ) ay sy oAl tei o 10 spopaad iy poocgesod Bopyong ~ <frg 'Y N e
LR ASRETES IR =S T IV IR INERT T . X" shy 2718 foiery—a .
POEU R B aOne e 5 pogy ™itny Binffuogad -P 1 SIPTIPA tNY Y msuoy —aasy Boro . 131 ey S
nrh A 711 ok I FUGTE: ISt Y] iR C(anys T Jueqeon u}:«..w. STIRIs oot e
e e b Ame-a gy v s b | ovodsa me g o pur snong T Jevoand <o mieuangy
Frr e e .
" e e 9 Aneve g finbag, ) UL pAaTmIy 4aRn Ay - yiu0n 1 RVASSGRIN R v UL ONTRE QD
e i ) sy A inangg e . 1rea ey Yo g ALLEIRT Yy NOT 1YY
Ve
K] naae .
e Ty Touoen ERIRUENLERIY]
prbend oy BN ety comiang by Yrryesag gy anepng
— 1Ry sanyuiRtua (| -a pegarmg
A RR ATV i ._\_ Rrryian
NYRAL] Vit o | TR Pt d T W SRARLLECE RPN
Ly ey ARIAA LT NS T ARR S 7 IRSEGARAV VRTINS RN YR SERTE T3 1| - et NARELARELE LI B A 6
— —




e)

Diagrams

and illustrations concerning tvpes of smelting

furnaces
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MECHANIZED CUPOLA CHARGING SYSTEM
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VII - ADAPTATION OF A SAND PLANT FOR A.C.P. FOUNDRY

a)

Sand recoverv operation seguence (Table VII/a) and

alternatives in the area of main machinerv (Table VII/b)

Table VII/a shows green sand reclaiming operations.

Table VII/b shows a classification of the main machinery
for sand plant and relevant alternatives.

One of the diagrams also shows a type of equipment for |
chemically bonded sand reclamation. l

This equipment has not been taken into consideration for
*he time being, because of the low volume of sand involved,
in order to prevent big investments.

T
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b) Considerations on possible choices and alternatives

The specific characteristics cf green sand recovery plant
in the countries of the emerging area are:

- good selection of return sand;

- strong c¢ooling;

- excellent depulverization;

- easy drawing from storage bins;

- safe and simple equipment;

- binders manual batching through volumetric containers;
- good aeration of prepared sand.

These requirements have been taken into consideration by
adopting:

- shakeout on fixed screen for large castings and on vi- l
bratory screen for small-medium dimension _lants;

- double separation of metal parts (pulley and magnetic
belt) ;

- roller lump crusher (easier maintenance);

- additional cooling with elevator-cooler;

- properly exhausted disintegrating rotary sieve;

- fixed tank discontinuous cycle muller - Speedmuller
type - capacity approx. 10 tons/hr;

- pan metering of new sand and additives by man controlled
volumetric methods;

- a:rator disintegrator on prepared sand (it can be adapted
to conveyor belt);

- cnnstruction of small volume bins and hoppers, of proper
shape, fitted with vibrator and extractor (to be designed .
for the specific project).

As concerns molding with continuous mixer, it has not been
envisaged so far any recovery for shakedout sand (due to
the low volume and the assumed availebility of raw material).




The illustrations however include an example of full re-
covery of chemically bonded sand, as it could be required

in particular instances and production increase.
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c) Diagrams and illustrations concerning sané plant equip-

ment
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VIII - SEQUENCE OF CLEANING OPERATIONS

a)

Cesting conditioning after shakeout - Table VIII

Table VIII must campulsorily be confined to the ex.imin-
ation of the most common fettling operations because of
the relatively simple equipment involved, without going
into construction details.

Its purpose is to determine the most suitable means for
A.C.P. countries and the type of planned foundry.
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Choice of essential finishing equipment

In the case under consideration, knockdown must be manual
sugorted however by pouring technigques to aid the shake-
out of sprues and risers.

The large castings should be sandblasted Ly means of com-
pressed air. To prevent the exposure of the workers to
the danger of silicosis (or the use of heavy protection
suits) the controls of the sandblasting tuyeres should be
arranged outside the cabin where the part is located so

that the sand action is directed to the desired positions.

A manually charged endless apron sandblaster (or alterna-
tively, a rotary table sandblaster) seems to be the most
suitable for the foundry and for the area where the same
+S located. Stand grinders for small castings and portable
or hanging grinders for large castings caa complete the

fettling oparation together with pneumctic hammers.

Welding operations for small defects have not been con-
sidered yet. This may be envisaged at a later date when
the delicacy of the operation on cast iron and workabil-
ity and integrity risks involved in the components are
ciear. (This applies also for the European countries where

weldings must be approved by ~ustomers' inspections).

Heat treatment shall perhaps be introduced when there will
be a diversified nodular cast iron production and it will
be necessary to add other types to the types sold as cast.

-
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Insgection

In addition to dimensional control equipment, control
means for chemical composition (gquantimeter), integrity
of main comporents (magnetoscope), nodularity (metallo-
graphic microscope), sand (humicity, cohesion, finess;

permeability. refractoriness) appear to be necessary.

-




d) UPliagrams and illustrations concerning finishing ecuipment
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h CLEANING OF CASTINGS

BENCH FCR MANUAL SAND TUMBLING BARREL

(From: FONDERIA - by Capesiy o/

TRUVING _FROM CASTINGS

Claee e e eeea-

©

COMPRESSED AIR SHAT BLASTING

@ for ‘ntermittent operation
@ for continuous opperakion
@ For smaj stah'opa

’ [ann : .Pao?éorn Qrpei - fros '/ E

WITH INTERMEDIATE CONTROLS ALLTaESE msrmunons%

CAN BF HANDLED BY WORKERS FRoM OUTSIDE BLASTING CABS

N
~

SMALL CAB HANDLED
MANUALLY BY A WOREKER
STANDING OUTS DE

—_— -

CINSTALLATIONS FOR BIG CASTINGS

Aom : [FONLERIA By € Gnells)

—~—




A N N S B

MECHANIZED CLEANING 0F CASTINGS
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SAND BLASTING MACHINE WITH SCHEME AN MIRLESS ENDLESS
ABRASIVE THROWIN, IMPELLERS APRON (ONVEYOR MACNINE EQUIPPED
WITH _../ING LOADER

AND GNDLESS APRON CONVEYOR
(OMPOSED OF ABRASION RFSISTANT FLIGHTS .

TICHEME OF AN INTERMITTENT TURNING ' - — )
TABLE SHOTBLASTING MACHINE ‘

TURNING TADLE SAND BLASTING WITH
BUST COLLECTOR ((ONTINUDUS OPERATION )

/t'.‘.- v Paciluren Fesarabion } f losm « Lassacora. ranels
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A CABINET FOR BIG CASTINGS EQuUIPPED
WITH Two ABRASIVE THROW'NG ROTATING
IMPELLERS AND A POWERED TURNABLE

LINTINUOUS CONV RIZE 4 1N Wity
THE CALTIMGS ARE MOVED IN AND OUT THE .

CABINET 0N OVERHEAD MONORAILL

PORTABLE HYDROFINISHING
MACHI <€ FOR SPEC.AL PARTS

THMYDROFINISHING MACHING wi™'
AR MIXED TANK

///’Oﬂ' : PANBORN Clorperstion /




FAUIPMENT FOR MANUAL
FETTLING OF CASTINGS

———— -

HAND OPERATED GRINDERS

DOUBLE-ENDED CTAND GRINDER -
MACKING WITH DUST COLLECTDR
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PFFERENT TYPES OF HEAT-TREATING FURNACES

CONTINUOUS
-MEAT-TREATING SCRNALE

Ly “ernnusid” by tonets |
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NOTES ABQUT THE CHOICES FOR NON FERROUS FOUNDRY

The purpose of introducing a small department for non-fer

rous material is tc give an auxiliary mean to the unit

for the production of small sand ond chill castings:

manual molding for lightweight castings on bench with
generally divided patterns, on wood plates or flasks
operated by a single wocrker;

molding of larger castings with the use of flasks on
single=-jolt machine and ramning with pneumatic rammer;

for series moldings (valves, pistons, dcmestic and trade
tools) two small benches where the chills are closed,
poured, open in the standard way:

for cores, a 5 liter coreblower and manual molding.
For large cores, the cast iron foundry continuous mixer
can be of aid;

a 135 liter diesel 0il furnace with double crucible can
supply sufficient metal of adequate quality;

the most important machine in fettling is a belt saw.




METAL PRODUCTION
DEVELOPMENT
UNIT

ANNEX II
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FACILITIES AND

I1/1

OPERATIONAL -STAGES ESSENTIAL IN THE IROM.ZOUNDRY

Production
stages

Main Equipmeant

Notes

PATTERNS

(the same as
aluminium)

Wood machines (1 lathe,
thicknessing machine,
honing machine,
marking-off benches,
milling machines,
copy milling machine,
buzz plarer,

surface sand papering
m.,

belt saw,

dr.lling machine,
grinder,

carpenter's benches.

kA NN b

~ = -

In addition to repairs
of used patterns, con-
struction of new wood
patterns has been fore-
seen, as well as the
possibility of plastic
duplication; applica-
tion of metal parts and
finally preparation cf
metalpatterns may be
also accomplished in a
subsequent stage.

In flask (600 x 800) on 2
jolting and pressure ma-
chines (30 molds, /h)

For castings up to 10
kgs. In general 20/30
kgs weight of castings
may be produced in each
mold.

Production of flaskless
molds with cold self-
hardening sands (con-
tinunus mixer) (8 < 10
molds/h)

In general, castings be
tween 10 and 100 kg are
produced at a rate of
3-4 casting/mold. Handl
ing !s carried out man-
ually.

TYPES OF STAMPING

Manual production in
pit or on ground.

Experimental castings
of special or very
large size (assembly of
preformed parts).
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SAXD

Sand reclaiming uni+t for
green sand Las been de-
signed, supplying the 2
jolt/squeeze machines
witl nearly 8 tons/h of
prepared sand.

Other sources of used
sand are, at present, of
no iaterest (owing to
their low volume), for
regeneration.

Pneumatic conveyance is
used to transfer the
new sand to the continu
ous mixer.

Utmost importance is
given to cooling of
used sand to be regener
ated (owing both to cli
mate and shortness of
runs) : the job is
carried out by special
devices.

The continuous mixer is
completely separated,
and at this stage of
saturation only new
sand is foreseen to be
used.

CORES

Cores are requested in
a figqure of 2500 kgs/
day.

Two 100 k3js batch capac
ity core sand mullers
with rubber tired
wheels will be avail-
able.

Large size cores can be
manufactured by continu
ous mixer; medium small
size cores by the core
blowers or on core
benches.

LIQUID
METAL

i cold wind cupola in-
stallation (2 tons/h)
with two shells and a
i{ore hearth is planned;
an induction coreless
furnace medium fre-
quency (1,5 tons - 450
kW) will work for melt
ing nodular iron and
also, if necessary, for
duplexing iron melted
in the cupola.

When nodular cast iren
is produced, after melt
ing directly into elec-
trical furnace a desul-
phurizing treatment in
ladle can be provided
for,
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ASSEMBLY
POURING

CASTING
DRAWING OUT

Cores assembly and mold
closing is carried out
on roll tracks or on
ground. Casting is
drawn out on a siaker
or by means of cranes.
Manual pouring is accom
plished using an over-
head crane or o:her
hoisting devices.

The assembly lines are
fitted with continuous
rolls for higher produc
tivity: cores and flask
less molds handling for
medium size casting is
accomplished through
several manual oper-
Ltions.

In case of manual stamp
ing, each movement is
carried out by the
worker (whether as-.
sisted or not by a crandg
by means of pneumatic
tocls.

1

CASTING Knock-down apron. Sand- | All operations are per-
CONDITIONING| blasting machines, formed by workers
grinders. Diesel trol- cperating or controlling
leys for production machines. No automation
handling. (except for safety
Heat treatment may be stops).
also carried out, if
necessary, with addi-
tional facilities.
INSPECTION A magnetoscope, optical | For nodular cast iron.

pyrometers and gauges
have been foreseen for
size cheking, and sand
checking equipment.
Small microscope, 10-
channel quantity meter.

e T
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FACILITIES AND OPERATIONAL STAGES ESSENTIAL IN THE NON-FERROUS

METALS DEPARTMENT

sequence

Production

Main Equipment

Notes

PATTERNS

The laboratory is in common with cast iron

foundry.

MOLDS

TYPES OF STAMPING

Bench for manual mold-
ing (3-4 molds/h)

Castings up to 2 kg
(various types of flasks)

Jolt m_.chine rammed
with pneumatic tools
(10 mold/h)

Castings heavier than
2 kg

No. 2 small benches for
gravity casting.

In general for alumin-
ium pistons and brass
cozks.

SAND

It is not expected for
the time being to re-
claim used sand (only
10 tons of sand/day is
used)

Ventilation of sand is
essential after mixing
with binders.

CORES

Benches for hand stamp-
ing of self hardening
{no bake) sand have
been foreseen.

By selecting various
types of sand in the
iron foundry it is poss
ible to use core
blowers both for cast
iron and aluminium. The
iron foundry mixer can
produce large size
cores for aluminium.

LIQUID
METAL

No. 1 double crucible
liquid fuel furnace
(125 litres) is used
(t° 1000°).

After prcper prepara-
tion, the furnace can
melt both brass and
aluminium.

- —
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POURING Molds assembly and pouring are perfoimed on
floor: castings are drawn out and knock-out
is carried out by means of simple manual tools.
Gravity diecastings are also hand operated.

GRINDING Knock-down is carried out by means of band
saws: other operations are manually carried
out by means of grinding wheels or chiesels.

INSPECTION | The labo:atory checking sand can employ the sa-
me equipment used in the cast iron foundry:

for safety parts, a radiographic equipment has
been foreseen. The lzooratory is equipped
with normal means to check compositions, me-
chanical and dimensional characteristics of
different types of castiaigs.

MACHINE TOOLS DEPARTMENT

The shop is equipped with means for maintenance and for
machining rough castings: approximatively fifty % of
foundry output may be machined.

In the Annex III, pg. 114 equipment for machining and
maintenance (only for indicative purposes) is listed.

GENERAL INSTALLATION

Compressed air and water supply systems together with
electri~al equipment for 1500 kVA installed power will
be available.

In the annex III, pg. 115 sume general features and de-
tailed items are shown.

o~




METAL PRODUCTION
DEVELOPMENT
UNIT

ANNEZX III

LIST of EQUIPMENT and INVESTMENTS l




ITII/0

Condensed list of equipment, general installations and civil

works for cast iron foundry, non-ferrous department, patterns

and machining shop.

INVESTMENT COSTS

COSTS (1000 2)

DEPARTMENT OR UTILITIES Frerots ¥ TOTAL
Equipment Installations COST
Melting + emissior control 235 127 362
Sand plant 324 130 454
Molding 215 32 247
Core room 35 10 45
Fettling-cleaning depart-
ment 90 34 122
Non-ferrous shop 106 32 140
Hoverhead bridge cranes 90 25 115
Inspection and lab.testing 100 15 115
Pattern making 170 25 195
Machining and maintenance 6391 89 780
a Materials handling 125 10 135
E Exhaust and dust col-
= lection system 120 40 160
> Energies and fluids 190 40 230
Buildings 870 30 900
Site development 30 10 100
GENERAL AMOUNT 3,451 649 4,100

——
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IRON FOUNDRY TECHNOLOGICAL INSTAITATIONS

Department

Utilities

Cost
1000 3

MELTING and
POURING

Cold blast cupola (2shells) 2 t/h
Weighing and charging devices.

Not neated forehearth.

Blowers - Blowed air contrel egquipment.

Molten iron tapping and weighing means
Emission control.
Pouring monorail.

Total cupola plant

86

Medium frequencv induction melting

furnace (crucible capacity 1.5 tonn.)
Hourly production 0.6 ¢t.
Max elettr. power demand 450 kW.

Coil water cooling in closed circuit
(with heat-axchanger) .

Power .transformers , protection,
capacitors and control equipment in a
power cubicle. One crucible installa-
ted (and another foreseen) with »y-
draulic tilting devices.

Total induction furn.

140

Ladle heating station
Scrap and alloy bins
Pouring ladles and various eguipment

TOTAL MZLTING AND POURING

235

o —




TRON FOUNDRY TECHNOLOGICAL INSTALLATIONS

e Cost
SAND PLANT Utilities 1000 ¢

New sand Floor grit, bins, elevator for feeding
store silo w%th new sand

1 silo (65 m~)

Pneumatic conveyance

Total new sand 33
Green sand Vibrating shake-out unit.
(8 tons/h) Belts for conveving used sand
and special Electromagnetic separators.
sands for Elevators.
hand mold- Rotating breaker screens.
ing Silos for used sand.

Sand cooling devices.

Reclaimed sand hoppers with volumetric
dosing.

Screw feeders for binders.

Sand muller (8 t/h).

Special sands mixer.

Eérators

Prepared samnd distributing to bind for
jolt/squeeze machines.

Grits and belts for spill sand.
Carrying network structures.

Total green sand and special sands for
hand molding 276

No bake sand | Vibrating shake out.

Belt for used sand.

Elevator and hopper for used sand
removing.

Total no bake sand 1

Q0

TOTAL SAND PLANT 324
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IRKCN FOUNDRY TECHNOLOGICAL INSTALLATIONS
- oy Cost
MOLDING Utilities 1000 £
Green sand 2 jolt squeezing machines: max squeez-
molding ing pressure (static) 8000 kg (6 atm.)
{normally max flask size 700 x 850.
small R .
castings) Hoisting devices.
Not powered rollers conveyor mnt.
Rollers transfer tables.
80x2 600 x 800 x 200 + 200
moulding boxes
Total green sand molding 150
No bake New sand silo.
mclding . A
(continuous No. 1 continuous mixer (3 + 4 tons/h).
mixer) for No. 1 new sand storage bin.
medium . .
castings Vibrating table.
Roller conveyors mt., 90,
Transfer tables.
Hoisting device for mold handiing.
Total no bake molding 60
Pit molding Hand tocls.
Pit with movable panels.
Pneumatic hammer.
Total pit molding 5
TOTAL MOLDING 215




III/4
IRON FOUNDRY TECHMOLOGICAL INSTALLATIONS
vVarious s Cost
Department Utilities 1000 g8
CORE ROOM 2 core sand mullers.
1 manually operated self hardening
sand core machine (gas automatically
controlled) (2.5 1lt%t)
1 bench core blower (5 1lt.).
1 core blower 12 1lt. with mechanised
core drawing devices.
4 core benches with sand hoppers.
1 core oven with heater unit (two com-
partment).
Core idacks for oven baking.
Manual low bed 1ift truck for oven
charging.
TOTAL CORE ROOM 35
FETTLING and | Endless apron shot blast machine.
CLEANING Air blast cabinet.
ROOM Pedestal grinders.
Abrasive cut - off machine (Nod Tron).
Benches for deburring.
Swing—-frame grinder.
snag grinders (portable).
Arc welding. (to be used only later)
Other portable tools.
TOTAL FETTLING AND CLFANING ROOM 90
OVERHEAD 1 bridge crane (14.5 mt. 5/1 ton)
BRIDGE (controlled by the floor) warehouse.
CRANES 2 overhead bridge cranes for the two
bays (14.5 mt. span - 3/1 tons) (con
trolled by the floor).
1 overhead bridge crane for furnaces
bay (4.5 mt. 10/3 tons).
TOTAL OVERHEAD BRIDGE CRANES 90

T



NON-FERROUS FOUNDRY

SHOP TECHNOLOGICAL INSTALLATIONS

III/S

- ; Cost
Installitions Utilities 1000 €
For melting 1 fuel oil crucible furnace (135 1lt)

with control equipment.
3 ladles and heating station.
Linings and refractory maintenance.
For molding 1 molding jolt machine for sand
castings.
Hoppers, mixer, elevators, areators
for sand molding.
1 bench for hand molding.
2 gravity die castings benches with
manual operating sequences.
Flasks and related equipment.
For cores Cores room.
making Mixer, hopper, core benches for 2
work station with no bake process.
Ancillary equipment.
For cleaning| Fettling shop.
1 belt saw, knock out and fettling
benches.
2 grinders - shop fixture and equip-
ment.
For inspect~| Sand and castings inspection lab.
ing equipment.
Hoist 2 service hoisting eq. for tapping
devices and pouring.
TOTAL NON-FERROUS CASTING 106
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ANCILLARY FACILITIES AND PATTERN ::OP
Department Equipment Cost
1000 g
INSPECTION No. 1 marking off bench.
and No. 1 magnetoscope.
LABCRATORY No. 1 equipped marking - off bench.
TESTING Microscope and micrographic equipment.
Quantometer.
Laboratory equipment for analysis.and
sand control.
Inspection equipment.
TOTAL INSPECTION AND LAB. TESTING 100

PATTERN milling machines.
MAKING copy milling machine.
(wooden or buzz planer.
resin pat- surface sand papering machine.
terns) honing machine.
belt saw.
lathe.

thick unessing machine.
drilling machine.
grinder.

marking off benches.
carpenter's benches.

PRI X J QU QU G i R QS W Y X}
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TOTAL PATTERN MAKING 170
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WORKSHOP ANNEXZD TO FOUNDRY
Cost
Department Equipment 1000 §
MACHINES 1 center lathe (center gap 2000/250 mn
TOOLS and 1 universal milling machine table
MAINTENANCE (1300/300 mm) .
SHOP 1 front surface grinder (250/1000 mm) .
(machine 1 radial driliing machine (1000 mm
List is only| , 22098}, 11\ ¢ macni (@ 35 and 50
for indica- mm) g ne *
tion purposd 1 bench sensitive drilling mach. (g 15
mm) .
1 back sawing machine (¢ 150 mm).
1 double grinding machine (@ 250 mm).
2 horizontal turret lathes (¢ 100 and
250 mm).
1 15 ton press.
1 universal sharperning machine
Total 281
1 arc welding machine 7 kW.
1 portable oxyacetylene welding sta-
tion. .
1 set of portable drilling and
lapping machine.
1 equipped reference table (1500x1500)
8 benches for fitter with vice.
5 sets of wrenches of every type,
files, miscellaneous equipment.
3 sets of tools ané electrical instru-
ment for maintenance
Total 42
Tools and fixtures 176
Gauges 35
Shelvings, containers, supporting
frames, etc. 157

TOTAL MACHINES TOOLS and MAINTENANCE
SHOP

691

o



ITII/8
UTILITIES AND GENERAL INSTALLATIONS
. . Cost
Purpose List of Main Items 1000 8
MATERIALS 3 fork and lifting truck.
HANDLING 3 batteries charging station.
(any sort of | 2 trucks.
materials 2 passenger cars.
sand in- 1 power shovel.
cluded) 1 dumper.
TOTAL MATERIALS HANDLING 125
EXHAUST and Furnaces' emission control -
DUST COLLEC- . '
TION SYSTEM (included in melting department’'s
costs)
Sand plant: wet dust collector - 1000
m3/min. (with complete equipment).
Shake outs: wet dust collector
(sludge tank).
Shot blast dry-bag system
(150 m/min.)
Grinders dry-bag system
(200 m/min.)
Other foundry areas.
TOTAL EXHAUST AND DUST COLLECTION <
SYSTEM 120
ENERGIES and | 2 air compressors 3000 m3/m1n with air
FLUIDS dryer and refrigeration unit.
Electric equipment: 2 + 1 transformers
500 kVA (medium and low voltage
boards) Stand by generating set 100
kW othepelectric facilities.
Service water systems (tank 1000 m).
Hydraulic-sanitagaiwater system.
Gas oil fuel s g and distribution.
TOTAL ENERGIES AND FLUIDS 190




MPDU - FOUNDRY - BUILDING and SITE Development

ITI/S

s g Cost
Utilities 1000 8
BUILDINGS Main foundry buildings:
bay melting (16 mt. high)
foundry bays (12 mt. "~ )
cleaning room ( 9 mt. " )
side shed (sand plant). 400
Pattern making - machining
maintenance -~ general store
(88x16) 3 = 9 mt 14C
Offices buildings
500 mx 2 floors x 300 8 300
Cabins for transformers - compressors
and integrating works 30
TOTAL BUILDINGS 870
SITE Roads and area arrangemencs (included
DEVELOPMENT scrap yards) 50
Fence 25
Sewers and drainage 15

TOTAL SITE DEVELOPMENT

90
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GENERAL TRAINING REQUIREMENTS




PRINCIFLES OF PRECISION WORKER TRAINING PHOGHAMMES SUGGESTED FOR MPINE

v/l

Q
aw 15 - 18 TRAINEES
- o 5?3 TRAINEES WITH O-TEVEL3: MATUS,
© Zz L PHYSICS + ENGLISI OR 2 YEARS CITY + GUILDS
wat & £9 REDUCED TO 10 - 12 AFTER 6 MONTHS
IR
- & > <
COMMON BASIC TRAINING IN PRECISION WORK
z FOR 4000 HHS. INCL. 8GO IIRS. OF THEORY AND 2000 HRS. ON MAJOR MACHINZ TUULS
S 2-1/4
[+3
v L
4
sl
z
3
~ 2-1/4
! Y4 TRAINEE MACHINE TOOL PITTERS TRAINEL PRECISION MACHINIST TRAINEE TOOL / PATTERN MAKEKS
28 RECONDITIONING OF MACHINES 2200 HRS. OF MACHINE TOOL OPER- 2200 WRS. OF BPECIALLGT/THALN-
@ " li-1a TOOLS ETC/ 2200 MRS. INCL. ATION 1T00L SHARPENING SETTING ING CUM FABBRICATION OF TOOLS/
< 200 HRS. OF TWEORY INCL. 200 HRS. THEORY PATTERNS 2200 HRS, INCL. 150
8] (ALTERNATING WITH PRECISION (ALTERNATING WITH TOOL FITPERS ) RS, OF TIIEORY.
& MACHINIST)
w
L
3-1/2 -— f—— - —_———
a PRODUCTION TECHNICIANS 100L, DIE AND PRODUCT DESIGNER ADVANCED ‘TOOL/PATTERN MAKING
N WORK STUDY- INSPECTION 1800 1800 HRS. DESIGN / DRAPTING 1800 HRS.
< 31 HRS. INCL. 200 HRS.THEORY INCL. 200 HRS. THRORY 100 HRS. THEURY
S0
z W
[N
(LT
-1/2 —_
e
]
=
)
5 V=12 MIN. 6 YEARS (TRAINING + JOURNEYMANSHIP) 1IN INDUSTRY OR MPDU
oy
2
2
(o]
o]
-_— ] . —_ = - —_ B
3 Y
© SUPERV 1SOR PRODUCTION TECIINICIAN SENIOK DESIGNER
3 SUPERVLSOR SENIOK DESIGNER
R 1 YEAR WORK \S LEADMAN 1 YEAR WORK AS ASSISTANT 1 YEAR ORIGINAL DESIGN WORK
& @ INCL. V  DuY /WEEK PRODUCTICR PLANNER + 1 DAY/ INCL. t DAY/WEEK INSTRUCTION
3 5 INSTRUCTION WEEK INSTRUCTION
LN
x
al b 7
R,
DD
oA
———————
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OVERSEAS TRAINING COSTS

a) Introductory in plant group training for

1 General manager (designate)

1 Deputy " - Total 14 people
6 Engineers for 4 months
6

Counterpart trainers

Costs (for the full period)

Travel 3,000 x 14 = 42,000 8
per Diem 4,000 x 14 = 56,000 2
Training 6,000 x 14 = 84,000 g

Total cost of overseas 182,000 8

(introductory group training)

b) Professional improving of Engineers and Counterpart
Trainers

with overseas in plant training for 8 Trainers and
8 Engineers 4 months each over a 5 years period

Tota) cost of overseas upgrading 208,000 g




TECHNICAL ASSISTANCE PROGRAM - M.P.D.U. (FOUNDRY)

Application in year Approx
Expertise Required Duration {(costs thousands 8) Total cost
1 1 2 ) 3 4 44 5 000 #
| | ! i
Project Manager - 3 first years acting General Manager |5 years go! 90! 90!t 100! 100 460
Foundry shop Manager,/Trainer 4 years 40 : 80 : 80 : 90: 45 335
Moulding Trainer 3 years 35, 70, 80, 40, 225
Melt and Casting Trainer J years 35 * 701 801 40! 225
Machine Tool Operator Trainer 3 years 35! 70! so! 40! 225
Machine Tool Mechanic Trainer 4 years : 70: 80: 80: 80 310
Pattern Maker Trainer 5 years 70, 80, 80, 80, 80 390
Foundry Plant Enginecer Expert 3 years 701 801 80| | 230
Cast Iron Design Engineer 4 years ! go! 80! 90! 90 340
Industrial Engineer / economist 3 years 35 : 80: 80: 40: 235
Metallurgist 2 years | 80, 8O, I 160
Marketing Engineer 2 years 701 80| { | 150
Short term (4 - 6 months each) | | | |
Specialist Fngineering Experts — e.g. Brassware,Special E ;egig : 20: 80: 80: 150 330
Product Design and Plant Design, etc. I [ | i
Preparatory Project in Year O (Equipment purchasing - ! : ! !
local building activity - recrultment, etc.) : : : : 150
45 man ' ' ' '
TOTAL TECHNICAL MANPOWER ASSISTANCE years 470 : 950 : 970 LGBO"L 545 3,765

£/AI

If a tool making capability is to be developed alongside the above it would require another 8 years of

workshop experts and 8 years Engineering experts.




000 ¥ Us

LOCAL TRAINING - MANPOWER PLAN - M.P.D.U. (FOUNDRY)
Year O Year 1 Year 2 Year 3 Year 4 Year 5
1 i 1 i i i REMARKS
No. lCost No.ICOst No.‘Cost No.lCost No.lCost No.lCost
| | | i \ |
} | | \ ( |
General Manager Designate/ ) | \ } ] |
Deputy 2 |, 16 0 | | } | Start at B0OVO/year
) | ) | ) |
Secretary / Accountant 1 : 6 : : : : :
I | | | { )
Counterpart Trainers / Fore i | 1 1 | [
men (Moulding, Pattern, 8x} | | | \ i [ (2 for each expert)
Machine tools) 2x1 } 18} 12, 40|12, 42| 14, 56| 14y 62| 14| 68| Start wages 3000 g/year
) | | | ! |
Counterpart Engineer / | | ! | ! ! 1 Engineer + 1 Technictian
Technicians 6xy ! 15| 6! 30| 2! 10f 2) 10| 2) 10| 2! 10] for each expert an averayc
l | | | | | start salary 5000 g/ycar
| n | | | | Y
| i | | | |
Trainees Patternmakers 10 : 10| 18 : 20| 15 “ 20 : : :
| | | | i i
Tralnees / Workers Foundry 18x4 9} 20 22420, 30 ) } |
| ] | | | | .
‘Prainees/Machine Tools - ! ' ' ! | ‘ Start at 1000 8/ yuar
Mechanics and other | ! ! ' ! !
skilled W. 20x} : 10{ 20 : 22 | 30 : 45 : : :
| | ) } | |
Assist.Accountants / l ! | | \ |
Secretaries 2 5 | | i | | Start at 2500 g/ year
| | | | | |
Clerks/Drivers/Labourers 4 | 4 ! ! | | | Start at 1000 ¥ / yeat
1 1 | | | | e
- | | { | ! | Total amount 145 ycars
| Total w000 B | 93 ; 132 y 149 | 66 ) 72 | 88 600




SUMMING UP TOTAL COST TRAINING PER YEAR

O-1st 2nd 3rd 4th 5th
year year year year year TOTAL
Overseas introductory in _ _ - _
plant group training
+ 182 390
Overseas professional im-
provement of Engineers and 52 52 52 52
C.P.trainers
150
Technical assistance program 470 950 970 680 545 3,765
Local training 225 149 66 72 88 600
TOTAL TRAINING COST 1,027 i,151 1,088 804 685 4,755

Local training cost is considered as operating cost, and local training subsidy as
counterbalance revenue (from Government funds).

Overseas training and technical assistance program are assumed to be financed by
outside sources.
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PRODUCTION and PERSONNEL

WAGES and SALARIES

METAL PRODUCTION
DEVELOPMENT
UNIT

]
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v/1
ROUGH CASTINGS PRODUCTION and PERSONNEL IMPLEMENTATION
TONS OF "GOOD" 0-11| 2nd 3rd 4th 5th
ROUGH CASTINGS year | year | year | year | year
™
1. Grey Iron s 500| 1000} 1250 1360
2. Nodular Iron X 50| 100| 150| 240
>
3. Non-ferrous = 6 16 25 30
0
A. TOTAL - 556 1116 { 1425 1630
No. OF PERSONNELsS INVOLVED 0-1; 2nd 3rd 4th 5th
in the Production of Casztings | year | year| year | year | year
- 5
1. Skilled workers s 20 20 24 30
2. Semiskilled workers - 37 37 45 48
2
3. Unskilled workers o 45 45 52 52
E
4. Foremen and Supervisors o 10 10 12 12
>
5. Management-Staff-Engineers =2 10 10 11 12
' o
=
B. TOTAL 122 122 144 154

[ ——

——




rOUNDRY PERSONNEL

Lo
o
|

ESTIMATED PERSONNEL FOR THE FULL PRODUCTION

STAFF AND SUPERVISORS

v/2

Generz2i management 2 Marketing 2

Secretarial staff 2 Production manager 1

Accounting and Adm. 3 Superveyors or foremen

Engineers 14 {(c. trainers) 14

OPERATING WORKERS
JOB TOTAL PERSONNEL TYPE JOB CLASSIFIC.
Skilled | Semisk. | Unskill.| Direct | Indirect

Molding 30 5 15 10 25 5
Melting 13 7 3 8 5
Pouring 8 4 4 5 3
Shake out 1 5 4 2
Sand plant 2 3 2 3 4
Coremaking 8 3 3 2 6 2
Cleaning 26 2 6 18 20 6
Maintenance 8 8 8
Store 5 1 2 2 5
Shot blast 4 2 2 3 1
Lab/inspection 8 4 1 8
General duties 7 1 3 7
TOTAL FOUNDRY 130 30 48 52 74 56
PATTERN SHOP 16 10 5 1 16
MA/.INING SHOP 10 6 4 10
TOTAL UNIT
(percentages) 156 30¢% 35% 35% 53% 57%
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v/3
WAGES and SALARIES
0-1 2nd 3rd 4th 5th
COST / MAN / YEAR year year year year year
1. Skilled worker. 1500 2000 2500 2800 3000
2. Semiskilled. worker 1000 1200 1500 1800 2000
3. Unskilled worker 1000 1100 1400 1600 1800
4. Supervisor 3000 3500 4000 4500 5000
5. Engineer 5000 5500 6000 6500 7000
Average Management -
6. and staff 5500 6000 7000 7500 8000
WAGES and SALARIES (CNLY FOR ROUGH CASTINGS)
gg’f‘mf S Al ool ] 0-1 2nd 3rd 4th Sth
ing included) =] year year year year year
1. Skilled worker 40000 50000 67200 30000
Z. Semiskilled worker o 44400 55500 8100C 96000
Z
3. Unskilled worker - 49500 63000 83200 93600
by
4, Foremen  and M 35000 | 40000 | 54000 | 60000
Supervisors et
>
5. kngineers = 11000| 12000 | 13000 | 21000
9)
Staff and
6. Management 55000 56000 67500 72000
A TOTAL / YEAR 165000| 234900 | 276000 | 365900 | 432000




METAL PRODUCTION
DEVEIOPVMENT
UNIT
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COSTS and REVENUE FIGURES
(Depreciation included)




VI/1l

COSTS OF MATERIALS/TON GOOD CASTINGS

g/ton of Rough Castings
Components Grey i. | Nodular i.{ N.Ferrous

General Figur

Raw Material

Purchased Ferrous scrap pig-
iron, carburizing agents, Nod-
ulizing Agents, Ferrous and
non-ferrous alloys, Metals
(Shop returns are not consider
ed as added cost)

195 235 1750

Auxiljary Materials

Sands, Binders, Chills Fluxing
Materials, Mold and Core Washes,
Abrasive and grinding wheels,
etc.

70 95 150

Energy for melting and molten
metal refining, for core or
hand mold drying 110 165 120
Coke for cupola

Expendable Materials

Gas, Fuel, Energies (general
installations, Cooling, Dust
collecting, Lighting, etc.) 117 147 120
Energetic fluids

Water, 0il, Various

Maintenance Materials
Refractories, Lining, Pattern

repair, spare parts 140 150 150
Direct Materials 195 235 1750
Indirect materials 437 557 540

Figure, as told above,results from current W. Europe prices + 20%.
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vVIi/2
ROUGH CASTINGS - Annual estimated operating costs
(Thousands of Dollars)
0-1| 2nd"| 3rda | 4th | 5th
Cost components year| year | year | year | year
- 160 247 329 396
2, Expendable and raintenance
materials - 90 134 185 245
3. Wages and salaries 165 235 276 366 432
4. Coatingency
(10t of manufacturing costs 17 70 62 83 101
Tctal annual estimated
OPERATING COSTS 000 8 182 555 719 963 1174

* For the second year (when production starts running) 50% of
man power efficiency and 50% of rejects has been considered:

a 15% figure for contingency has been estimated.

In the subsequent years increasing efficiency and 10% of re-
jects have been taken into consideration.

o-1 2nd 3rd 4th Sth

year | year | year | year| year

Production: <cons - S56 ) 1116 | 1425| 1630
Divided into:

Grey iron - 90% | 89°% | 877% | 835%

Nodular iron - 9% 9% | 1058 | 1 7%

Non-ferrous - 1% 154 18¢ 184

f 1. Raw and ancillary materials

-
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vIi/3
WORKSHOPS 2ND ENGINEERING SERVICES
A) L__OONNEL and MACEINES 0-1] 2nd 3rd 4th 5th
COST FIGURES year | year| year| year ; year
1. Patternshop
No. of workers 8 8 10 10
Total Wages 000 g 16 20 28 30
2. Machine Tools and
Fitting Shop
No. of workers 8 10 10 10
Total Wages 000 8 16 25 28 30
3. Engineering
No. of engineers techn. 2 8 10 12 12
Total salaries +
Overhead 000 8 11 48 70 90 96
4. Cost of Machines 000 8
(Overhead included) 40 80 90 100 100
5000 g/year per machine
TOTAL SERVICES COST 000 g 63 160 205 236 256 |
=/x.
0-1} 2nd 3rd| 4th | 5th
B) ANNUAL ESTIMATED REVENUE year | year| year| year | year
Workshop
Efficiency 0.1 0.2 0.4 0.6 0.7
Revenue 000 8 9 35 86 151 182
Engineering
Efficiency 0.1 0.2 0.4 0.6 c.7
Revenue 000 g 4 34 90 180 227
TOTAL SERVICES REVENUE 000 g 13 69 176 331 409




VIi/4

INVESTMENTS and DEPRECIATION

0-1 2nd 3rd 4th 5th

INVESTMENTS 000 g A )
year | year | year | year | year

SUTLDINGS and SITE DEVELOPMENT (25 years depreciation)

TOTAL INVESTMENT : 1,000 (000 g)
1. Investments 1000 I
2. Depreciation 40 40 40 40 40

GENERAL and ECOLOGICAL INSTALLATIONS (20 years deprec.)

TOTAL INVESTMENT : 525 (000 8)
3. Investments 525
4. Depreciation 26 Zsi 26 26 26

TECHNOLOGICAL EQUIPMENT (10 years depreciation)

TOTAL INVESTMENT : 2,575 (000 8)
5. Investments 1500 420 350 305
6. Depreciaticn 150 192 227 275 275

7. TOTAL DEPRECIATION 216 258 293 341 341
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ANNEKX VII

GENERAL MARKET SURVEY

METAL PRODUCTION
DEVELOPMENT
UNIT




FOREWORD

Metal production development units must meet specific fea-
tures deriving from the actual needs of the market: produc
tive programs were thus formulated on detailed components ’
s.c. defined by ocutline, weight and general dimension.

Indication of the main market areas to be supvlied with new
plant's products

The general indication of the multiannual plans, associ~
ated with the remarks and information gathered during the
two investigations, suggest to address the M.P.D.U. produc
tion towards specific market fislds, namely:

1 - Agriculture.

2 - Off-road transportation.

3 - Parts for power means.

4 - Metal working and mining industries.
S - Food and miscellaneous industries.

6 - Building and town planning.

7 - Home and sanitary uses.

8 - Conveyance of industrial utilities.
9 - Electrification and telephone lines.

The "product families™ and the "sample components® have
been detected in the above fields and they are intended
to serve as a pattern in the formulation of conceptual
projects.

Condensed Products' lists !

The detailed list of items proposed to supply the market
may be summarized taking into account the type of technol
ogy and the field where the end procducts are used.




1 - AGRICULTURE

a)

b)

yas

Though bearing in mind the remarkable incentive towards
motorization noticed in the different countries, lack
of manual work and equipment for animal traction has
been remarked. The dimensioning of the demand in the
agricultural field has been made, lacking market re-
searches, taking a yearly supply of implements on
statical basis as reliable: production scheduling has
been avoided for items that can be locally produced in
appreciable quantities.

Manual agriculture

This equipment requires surface hardness, toughness and
high elasticity limit, or elementary implements for
transportation means, normally using welding at some
extent.

The basic material is steel, the main technology is
forging with possible adaptations of shaped plate
properly sharpened and treated.

Production of the following has been considered:

- miscellaneous implements (not locally produced) mainly
forged;

- material handling means (shaped and assembled sheets);

- parts for drums and brackets for pails.

Animal traction_egquipment

The equipment can be generally identifjed as tocl-carry
ing structure on wheels to be fitted with blades to cut
into the ground.




c)

149

Again, the material is steel: main technology is assem ?
bling of section iron and plate for the supporting B
structure (with possible introduction of nodular cast ’

iron castings).

Forging is always essential in the farm equipment field
but there is also room for some cast iron castings
especially nodular cast iron.

The amount of the demand has been proportioned yearly
around 0.5% of the house hold groups considered as pro-
ductive average in the agriculture in each country.

The productive lot consists of:

- traditional plow (forged - structural steel work)

- rotary blade harrow (forged - castings - structural
steel work);

- rings rollers (forged-structural steel work-castings);

- zig-zag harrows (forged - structural steel work);

- seeder with dispenser (shaped plate - cast iron castings);
- bearing and other parts for animal-drawn carts;

- carts - animal drawn for farms and general transport.

Equipment for power traction_cultivators

After chosing some very popular eguipment (harrows, seed
ers, graders, clod smashers, sawing machines,.etc.) con-
taining cast as well as forged and cold machined parts
with subsequent welding, the prod-'ction has been set up
assuming to supply 0.2% of the active household groups.

The production includes: ’

- spare parts for power cultivators (mainly forged);
- tractor implements:
sawing machine (cast or forged parts);

. ground graders (mainly assembled plate);




d)

|
Nl
|

. cold smasher rc¢ .er (mainly assembled plate);
. seeder harrow & cultivator (stamped plate,

castings, structural steel work);

- components for sprayers (aluminium castings).

The number of the require: components has been correlated
+o the expected average number of tractors for an A.C.P.
country. A considerable role is played by the spare

parts for implements.

The production of a sufficient number of separate parts
for centrifugal pumps, connections and bends has been
foreseen to supply about one hundred units.

More complex technologies are involved in this field.
among which the casting of non-ferrous metals and special
cast iron, which shall be integrated by mechanical ma-
chining and outside purchases.

Typical products in this area are:

- components for centrifugal pumps on trolley (all tech
nologies under study are involved);

]

- connections and bends (mainly aluminium and no ferrous \
alloy, in general);

- components for hand pumps;

- components for sprayers;

- panels for water reservoirs/roof tanks.
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2 - QFF-ROAD COLLECTIVE TRANSPORTATION
(Railrocad and navigation) <

The volume of the components to be manufactured takes
into consideration the surveys made during the visits
to the maintenance plauts.

About thirty components have been selected among the
most significant ones and representing the imported
spare parts share available for local production.

Among these, brake shoes for railway cars are of major
importance {>r the considerable wear affecting the
great number of shoes fitted on each car. |

For naval . spare parts only some components have been
considered.

Without dwelling in a detailed description, these can
bEe summarized as follows:

i

- 150 - |

parts of railway wagons, new and reconditioning;
components for railroad (forgings or cast iron cast-
ings);

miscellaneous external components 'in the railcar (as-
sembled and welded shapesd plate);

bushings and covers (nodular cast iron castings);
traction components (forged or shaped metal work); Q
brake components (cast iron cast );
boz2t propellers (non-ferrous alloys):
mooring bitts (nodular cast irown);

hooks, turnbuckles, clamps, etc. (mainly forged).

- 4V »
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Putting together the spare parts for motor-cars, trucks,
tractors, earth moving machines and industrial convey-
ing - a1oisting equipment, the wear components have been
selected for production referring to the estimate that

the visits to governement storehouses enabled to make.

To these vehicle components subject to easy breakdown
(pulley system, fans, traction hook and miscellaneous
plate optionals) have been added.

The figures refer to the consumptions based on the
vehicles in circulation as concerns drums, brake disks,
pistons, etc., while other figures do not exceed one
thousand set each.

The following has been selected as represenﬁative items:

- brake disks and drums (pig iron);

- 0il tight covers, oil sumps, pistons (aluminium alloys);

- fans (aluminium alloys and stamped plate):;

- lights and tool kits (alurinium alloy and stamped plate};

- trolley roof (stamped plate and structural steel work)

- hubs for tractor and trolley front and rear wheels
(cast iron);

- trailer traction components, articulated joints, etc.
(mainly forged and of nodular cast iron with plate
bomponents);

- track links (forged).




4 - METAL WORKING AND MINING INDUSTRIES

The components of metal containers, conveyors, gears,
specific tocls and fixtures, supplies for +tracks and
Decauville cars, pulleys, electric motor casings, etc.
have been chosen as guide production.

Typical products are:

- plate bins (shaped plate);

- components for rolling conveyors (plate or cast iron
castings);

- componen*s for overhead conveyors (forgings):

- pulleys and gears (cast iron castings - forgings);

- equipment for ingot mold pit (cast iron castings);

- blacksmith or melter equipment (all technologies);

- miscellaneous tools (mestly forged).

S5 - FOOD_AND M_SCELLANEOUS INDUSTRIES

-

Due to the different technological stages of the pro-
cegsses in different countries and from plant to plant
in the same country, generic products (crusher compo-
nents, stainless plate containers) have been chosen,
which the definition of the country amithe details may
suggest to replace with specific manufactured articles,
according to the progress stage and the technologies of
the local industry.

Among the chosen types:

- components for cereal crushers (mainly plate);

- components for seed oll presses (only cast iron cast
parts);

- containers for food liguids /normally stainless steel

stamped parts);

Y ™
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- dies for glass (cast iron special alloys);

- stainless steel vats, tables, containers, etc., for
food processing plants;

- wire products (baskets, shelves, dish drainers, etc.):

- metal hanging panels (incl. filler);

- cookers, water heaters, solar heaters.

BUILDING _AND URBAN INFRASTRUCTURES

Considering the large expenditure margin the many Gov-
ernment plans allocate to these facilities of which many
construction details can be detected, a considerable
part of the basic list has been devoted to these produc
tions: they often consgist of simple castings ‘~uorted
in whole or in part from abroad. Also the building yard
machines and tcols have been found to be essential means
where the domestic production could replace imports.

Consideration was given, to mention .only the main groups,
to the following:

- building yard equipment (for rod shaping) (mostly
forged) ;

- scaffolding material (mostly casted);

- mason tools (mostly forged);

- components for building yard machines (cast parts
are considered);

-~ implements for rolling shutters or window screening
(shaped plate); i

— components for door framing (cast or stamped in
plate);

- indoor and road reflectors (cast in aluminium or
stamped in plate);




- drain covers, grates, road drain wells (cast iron
castings):;

- piping, elbows and unions for drains (cast iron cast
ings);

- components for valves, gate valves, unions, etc. for
drinkable and service water (cast iron castings):;

- street and road signs, rbad fencing;

- fire hydrants.

PRODUCTION FOR_HOQUSEHOLD USE

The present utilization already covered in part by the
domestic handicraft market, has been integrated with
the scheduled inclusion of elementary components which
shall ‘be replaced, as soon as the market allows it, by
a more sophisticated product capable of supplying the
assembly of equipment in the same field so far imported,
thus avoiding damages to the small local manufacture
through an illogical cogpetition. '

The component considered refer to:

- bath tubs, showers and sanitary equipment (mostly
cast iron cast );

- taps (non-ferrous alloy cast ):

- micscellaneous household fircures and equipment (cast
iron and aluminium castings shaped sheet);

- brassware e.g. sanita-y fittings, stop-cocks, water

taps, etc.

.
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8 - INDUSTRIAL UTILITIES CONVEYANCE

(valves for liquids or gas)

The purpose of tbhe small production scheduled Zfcr the
first three years is the training and the approach %o
the problems that the specific field involves.

Productions are almost exclusively in nodular cast
iron and ccncarn the components of gate valves aznd
unions of me:hane pipeline and oil pipelines. These
can also include the components of small rotary com-
pressors and radial fans which however employ mostly
shaped plate castings.

Cast iron pipes, centrifugally or statically cast,
must also be taken into account.

ELECTRIFICATION AND_TELEPHONE_LINES

Under different agspects, more than the plans disclose,
the countries are on the threshold of‘expansion in the
demand of power.

Main consideration has been given to forged and cast
components for connection and supply equipment.

As concerns the telephone lines, some components for
supply equipment have been selected.

We mention here the following items as illustration:

- connection, support and moorirg clamps for power lines
(cast iron and aluminjium castings):;

- accessory for overhead line supports (aluminium cast-
ings and forgings):

- cable junction boxes (cast iron and alurinium castings);

- waterproof feeder boxes (cast iron and aluminium cast-

ings).

~~
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