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CHAFIER X

TTROICTION

dachgrounc

1. The First ZCA/UIID0 Yorishop on kanpower and Technelogical Development for
th? Basic Industries: iletals and Engineering Industries for the Zastern and
Southern Africa Jubregion, was a follow-up 4o the First SCA/UIIDO ileeting of

Axperts on 3asic iietals anri Ongineering in Addis Ababa {rom 3-. Decomber 1979 and

a responsc to the expressed nced for technical manpower training and development in the
region.The workshop was pai'c of the TCA/UHIJO's continuing support “or the African
courmtrTies in their endeavour to dovelop their resources in trained manpower and

geared to develop and update the capabilities of metallurgical, mochanical,

industrial and  production engincers au well ac industrial economists directly

involved in the plamntng of projects or engaged in the operation and management of
rraduction facilitiez in the metal and cnginecring subsectors and those likely

to be involved in the development of multinatimnal »r parastatal projects relating

to iron and steel production and engineering establishments,

tlorischop objeetives

Za The workshop waz to preparc the ground work for the establishment and
operation of the proposed multinational iron and steel and engineering industriecs
projects for the Lusaka LILFOC ecountries through collaborative consultations and
training of the staff that will be eloszly concerned vith the planning, design,
develoonient and operation of the projscts. In specific terms the workshop was to
enhance the participants' ability to:

(E) establizh relatienship between metals (iron and steel) and engineering
industrizas, thoreby facilitating the formulatiin of integrated programmes
in the two subscctors with respect to partial, temporal and inter-
process,inter—dependcenca)

(b) formulate and anply approaches to integrated planning of metals-engineering
industrics;

(¢) cdotermine the criteria for formulating and specifying investment
programmes in the mctals and engineering industries and apply such
eriteria in the develapment of projects in the subsecters;

formulate guidelines and approaches for the promotimn of integrated
metals and cnginesring industrics;

(3) deterning the manpover implications of th=z netal and engineering
industries, develo= relatzd skill oantricce and profilcs and subsecuently
programmuz for the developacnt and obligation of the manpower redquired
for such industrics and ;



() through sxparimental 2xposur: aad ornoeruniry obscrve current
industrial practices,; processes and advances in relatad
industrial plants.l/

Participants

Je  There were 31 participants from Bastorn and Southera Africa subregional
states of Ethiopia, Kenya, ilalawi, Somalia, Tanzania, Zambia and Zimbabwc and
observers from Algeria, Higeria and UNIDO(Vienna). The participants were
netallurgical, mechanical, industrial and production engineers and cconomists
involved in planning projects ré latlng to metals and engineering industries and
their subsactors.

Offlﬂlal opening of the uorkshon

b The Flrst ECA/UHIUO wor‘shop on lanpower and Technological Development for
the basic industries for the Zastérn and Southern Africa Region was held in Lusaka
on 17 Hovember 1970 at Hulungashi Hall, ‘The workshop began with the introduction
of ‘personalities by lir. 5.5. Sangw=ri,; the ‘Acting Dircctor and Team leader of the
ECA Lusaka MJLROC. The worxshop was then-formally opened by thz Hon, Remmy
Chisupa the Zambian liinister of Commerce and Industry.

5e In his opening speech the Hon. Liinister emphasized the importance of
integrated manpower development as a component of investment programmes within the
context of ‘regional cooneration. He pointed out-that the development of technclogy
is inseparable from that of manpower, . In concluding his opening speechy; the
Hdon. Minister requested the workshop participants tJd dxamine possible ways of
co—operation between individual countrieu in the promotion of -industries, such as
inter—~change of raw matorials. Iz then doclir:d the workdhop opene

5. .. In: Tesponse to the Minister's opynlng specch Mr.diungc ‘made an opening
address on beualdl of Auldseur Adcbayu Adedeji, the Saccuvive Oocisvary of the
Economic Commission for Africa in which he cmphasized the importance of basic
metals and enginecring industries to the cconomy of any country. He went on to
point out that meaningful creation and operation of metals and engincering

- induetriess inplicd the production of rair materials and capital goods.

Programme and the organization of the workshop

7o The workshop then went into plenary sdssion in order to approve the programme
of work and the organization of the workshop, The~ workshop was organized into two
committecs namely: committee I (iron and stocl) and committee IT (engineering) and
the plenary sessions for -joint discussions at intervals to be determined in

_ 1/ This was partly achicved through wl_nncd VlSlu to the Llﬁbabdu Iron and
Steel plant and Engincering Yorkshops
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accordance with workshops nez2ds. 1In order to monitor daily developments and
plan for subsequent committze work,a stcering committee was also constituted.
arrangements aGOhtL.u were as a.ollow

(a) Gencral administration and coordinetion of workshop

— T S —— 5. .

e J. o thrisi (2 J.mbabwe)

vianpower Zeconomist & Project Officer

Fubliz Administration [lanagomeont &
Manpower Division

Fconomlc (,um:ru.ss:t.on f'or Africa

.i"a-lq.- is faD 1’1

('-_3_) Flecnary session
= Sl £

"

Chairman = Or. A. 3anjo (Migeria)
Consultant to ‘Jorikshop

Rapportaur -~ [ir, K. lwango (Zambia.)
Zconomic Affairs Officer
Joint ECA/UMIDC Inf’uh.tr'y Division
,Addis Ababa

(9_) Cotml’c'.ce sessions

(i) Committee I
Chairman ~ Ing. F. Abouzaghia (e.gypt)
Consnltant to lorkshop

Eng. M. OJObOI’ (tligeria)
Farticipant to Workshop

Rapporteur

"+ (ii). Committee II
Chairman . —-. ifre S.K. Tamelc (Zambia)

Rapportaur - lr. Amahayes Uimiru (Ethiopia)

(d) Steering committez

The stearlng committce was composed of officers of the plenary and
comnittee séssionst

Chairian = Dr. A, Banjo

.
Seerctary - Mr. 11.K, liwango
ire J.¥e Turisi
H'oju_ct Officer < Co-ordinator
Horkshop Activities

The
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(¢) Discussion of altermative tochnologies for iron and steel
production papers presented in Comnittce I

(i) Iron making by i.r. Vi I7anchenko and Dr. A. 32njo

(ii) Steel making by Dr. F. Abouzaghla and Lir, He Hadjiat

(iii) Ore preparation = Direct reduction by Dr. H. i.ahinda and
iire Sdi.s Cjobor
~ Ure preparztion by i.re. 7ese Ivanchenko

(i7) Coke preparation by lire 7.A. Ivanchenko
(+) Gas preparation by |'r, H. Hadjiat and i.r. 34 . Cjobor
(#1) Pollution by Iir. Sd.. Cjobor, lire 7.4e I7anchenko and lir. He Hadjiat
(#ii) Ingot casting:
(a) ilould casting by lre. Sdi. Ojobor
(b) Continious casting by Iir. II. Hadjiat
(c) Blooming by Dr. F. /ibouzaghla

(d) Finishing — flat by l.r. SJdi. Cjobor
- long by lir. i..X, [vango

(viii) Special steels by i.r, H. Jadjiat
(ix) Power and water by Dr, F. Abouzaghla
(x) #ir and oxygen supply by iire Sdi. Cjovor and Iir. H. Hadjiat
(i) Refractories by lir. 7/.i. Iranchenko

(xii) iiateriale handling y i C

l:re Ve« I7anchenko

T
-

(xi:i.i) liaintenance facilities and spare parts by lirs AJK, liitra

(xi:) lietallurgical laboratories by l'r. H. Hadjiat and
Dr. F, !;bouzaghla

(xv) 3y products by kir. 7.i. Iyanchenko and Dr. F. Abouzaghla

(x¥i) Planning for an iron and steel works oy Dr. 4. 3Banjo, :
lire Hocine and i.r. V.fi. Iranchenko

(xvii) Selection of technology by Dr. F. abouzaghla
(xviii) Construction and project implementation by lire Sdis G jobor
(xvix) [.anpower planning, training etc. by Dr. li.X. Ihanijo
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(;g_ ) Discussion of alternative technologies for an engineering plant

papers presented in Committee II

(i)
(i)
(iii)

(iv)

(v)
(1)
(vii)
(viii)
(ix)

Casting by L.r. Ae.{, Liitra

ot forming by l.re. A.7T, liitra

Cold forming by Dr. A. 3anjo

lietal cutting:?

(a) Linear cutting processes by Dr. A. Banjo

(b) Unconventional metal removal techniques by i.re A.le Liitra
(c) Rotating cutting processes by Dr. A. Banjo '
Fabrication by i'r. S.X. Tanele '

Tool malking and heat treatment by lire. A.f. Llditra

lletrology by Dr. /4. Barjo '

..etal coating by i r, il, ladjiat and i r. AKX, liitra

i.anpower planning, training etc. by Dr. il,X. Xhanijo

(g) Papers presented in plenery session for planning, implementation

and manpover develiopment for industrial projei:};

(i)

General considerations:

(a) Iron and steel works by Dr. F. Abouzaghla

(b) Engineering manufacturing works by Dr. A. Banjo

Planning for an iron and steel plant by Dr. A. Banjo

Planning for an engineering plant by iir. A.K. Mitra

Economics and finance by Jr. fie Banjo

Determination of manpower requirement and training by
Dre [.eXe Zhanijo

Descriptions of plant visits:

(z) lietals by iire 7ehs Ivanchenko

() Engincering by lire 4.Xe Hitra
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CHAPTER 11

DISCUSSION O IROH AND STEEL FRODUCTION TECHNOLOGIES

A. Report of the proccedings of the Session

s W

Ee Session I ovened at 26,00 with a brizf introduction by Eng. Abouzaghla,
fle described the development of the Zgyptian stesl industry which started in
1955 and its technical and parsonnel problems. The loss of skilled manpower
through emigration has had a marked effect on the steel industry in Zgypt.

9. Dr. 3anjo then explained that the purpose of the discussions in Session I

was to review the technologies available for iron and steel making and the
parameters and circumstances that should be taken into consideration in selecting

a combination of technologiecs for the iron and steel industry by African countriess
In particular, he pointed out that metallurgical processing research was expensive
and time—consuming and advised that African countries should not allow their
projects to be used as opportunities for research by the foreign consultants often
hired to advise at project planning stages. Consequently, he recommended that

for countries just entering into the field of iron and steel production, it was
advisable to select well-tested and proven technologies for all aspects of their
operations and to avoid those processes; however promising, which were still in

the course of development. From this point of view, the range of choice for iron
making offered two possibilities the Blast Furnace Process and the Direct Reduction
Processs For steel making, the choices available include the air-blown converter
processes (Bessemer Process or Thomas Process), the oxygen-blown converter processes,
the open hearth furnace and electric furnace processess Although it is now the
trend to consider the open hearth furnace as out of fashion, it offers some special
foatures of flovihility and varsatility which might be advantageous for a country
just entering into iron and steel making.

10, Mr. Ivanchenko spoke on iron making processes. Hc elaborated on the two
well-proven processes in application at the present time.

(a) The blast furnace process

11, This process has been in existence for over 90 years and has been well-
rescarched and proven in practice. The process can accommodate any type of ore
except ore that contains chlorides and other salts or titanic oxides. The main
advantage of this process is its reliability; the disadvantages are higher
investment cost for lower capacities and the need for coke which is usually quite
expensive because of the scarcity of coking coal. This process normally requires a
carefully prepared input of raw materials (the burden) and is usually requires
the establishment of a Sintering plant or pelletizing plant and coke—ovens.
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(b) The direct reduction process

12, The direct roduction proca-c vses gascous and solid fuel and depends on
availability of high grade orc. The main advantage of this process is its

lower investinent cost por tonne of stzcl especially for lower capacities as -
comparzd to blast furnace process. In countrics here natural gas and electric
power are scarc2, this proc:ss bireones unconpetitive since it is energy intensive,
Tha 2nd result of the direct reduction process is a porous iron product called
sponge iron.

Sa Discuscions on technologics for iron maiking

12, Lively discussions took rlace on the advantages and disadvantages of blast
furnace iron making in comparison to direct reduction iron making.

The following issues were the focus of the discussionss

(i) the problems of access to and acquisition f conventional
blast furnace and dircct reduction iron making technologies;

(ii} the criteria for assessing thase two technological options;

(iii) the nced for comprebensive survey and assessment of iron ores,
the testing and evaluatien of ores to provide the data for decldlng
upcn an iron making route;

(iv) planning for manpower for thz iren making plant and training this
nmanpower well ahead of the nlant start=up,

14, Discussions regarding the blast furnacs process eentred around the critical
role of coke and the importance of using a closely controlled burden for the

purposc of regulation of th> dlast furnace rcsine. In this respect, it was concluded

that the availability of zn assurad supply of coking coal is a mandatory condition

in adopting a blast furnace ontion.

15. In 3razil which possesses large tropical forests but lacks coal, the use of
charcoal ac a furnace fuel hac bzen tried experimentally in low shaft blast furnaces.
Houwever, the main difficulty with following this example is obtaining supplies af
charcoal adequate to sustain economically feasible levels of production,

15, Discussions concerning the direet reduction process reflected the following
points of emphasis:

(i) issues related to the processing cconorwys;

(ii) the degree and extent to which a part‘ ular process has
bezen proved in terms of commercial suocecass,
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17. In this connsction, a few processes were mentioned that have been success-
fully tested and proved on a commercial scale notably iidrex and Hyl processes.
The most important of these are:

(i) SL/RN (solid fuel);

(ii) Shaft = ( Midrex process (gaseous fusl);
-~ (. Purofer process

(iii) Hyl process (gaseous fuel).
18. The most important consideration’ emphasized was the availability of natural
gas as the prime source of thzs reducing gases necessary for us1ﬂg the gascous
reduction processes.

C. Discussions on steel making technology

19, Eng. Abouzaghla made a presentation on steel making technology. Discussions
after the presentation centred around the choice and selection of nrocesses from
one of the following optinns:

(i) Open hearth furnace process;
(11) Fheumdfic converter procesées (air[pxygcn bloun);
(i11) Electric furnace proccsscs,

20. The advantages and disadvantages of each of these processes were discussed
in relation to the iron making tcchnology employed. In the case of the pneumatic
processes, it was pointed out that the LD type process is suitable only when
liquid pig iron is used, tnurcforc, this process is usually used in coniunction
with a blast furnace. The Bessemer type process is an old type pneumatic process.
which uses air but in some cascs oxygen may be injected. In most ree=nt stecl
shops this process is however being phased outs

21, In the case of the clectric arc furnace processes, a solid cold charge
(scrap and’ sponge iron) can be used as input material. Therefore this process is
ideal for sponge iron and scrap based stezl making, - In the discussions,; the '
following conclusions werc mades ' - '
( ) for many uses, the cost of basic Bessemer (Thomas) steel is higher

than the cost of steels produced by other modern methods. The

onen hearth furnace requires a high canital investment in plant,

hipgh cost of refractories and a large input of labour for its

operation. However its flexibility in the use of charge materials

and adjustment of the melt is a great advantage;
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(ii) the LD convertors can be ucad
furnace ircn naliing;

conjunction with Blast

et
(o

(iii) electric-arc farnace nrocass mwst 22 used in conjunction with
. | A ]

the dvvacu roadulition | csses antl in cases waere only serap
melting i i

(iv) in dMVﬂlopiqg countries the Direet Reduction/Zlectric Furnace
1ron and stezl making plant can be erected as an integrated
installation or through the procoss of backward integration
comnancing with a re-rolling mill and scrap melting in an electric
furnace., Tiz capacity of such integrated mills may rise to 0.7
millicn tons giving har, rod and section roiling facilities.

D, Discussion on pollution

22. This followed immediately after stesl making discussions., It was pointed
out that it is very difiicult to solve pollution problems after the installation
of the iron and stez2l plant. Therefore this oroblem must be adequately dealt
with at the design stag=s. It was mentioned that the most important consideration
in dealing with pollaulon problens was the choice of the right type of anti-
pollution equipment. Il iz ocossary to establish acceptable pollution standards
at national levels in individial countries.

23, Some sources of pollution serc mentioned among which were:
-~ the coke nlant
-~ the ginter plant
- the steel plant
- the thermal poirer o
- fluid effluecncs

2iie  To control pollutionsbaghousu filters, »yelone separators, electrostatic
precipitators and both solid and 1liquad serubbers arce used. Jater contaminants
are renoved through anvutralizetion, scedimentation, flotation and concentration,
Howvever, care muoty be axorcised in getting national pollution standards so that
W plants are not immediatvely saddled with hoavy investments to meet stringent

pollution standards taat nev not be justiified by local circumstances.

e Preparation of iron orzs_and fucis

o et Seamditan

(a) Report of ihe proceedings oo the session

gt

25 lire Iladjiat in his presentation exnlaine’ the rasons for, and the technology

of coke preparation. lir. Ciobor made a nressntation regarding gas preparation
for the dircet reduction =wocasoe



o/al.14/IHR/ 23
Fage 10

(5) Diseussions

26. Discussions reflected the requirement to usz a prepared burden as an
input to the iron making mrocess (whether blast furnace or direct reduction
nrocess ). It wac alsc pointed out that the main objectives for burden
praparation are:

(i) improvenent of nhysizal charactoristics such as:
crushing strength, reducibility, permeability, atc.

(ii improvenmant of chemical characteristics: esnecially basicity.

27. It was also pointed out that utilization of fine ore requires the sintering
or pelletizing of the fine ore.

22, It was emphasized that many tests are recuired in order to establish the
chemical and physical cualities of the ore and fuels so as to be ascertain the type
of preparation required.

1

I, Ingot casting and roiling

(2) Report of the session

29. ing. Ojobor delivered a paper on the ingot mould casting and continuous
billzt casting methods. This was followed hy a discussion during which the Algerian
and Sgyptian cxperiences were examined.

39. The snealter went on to:point out some new developments in the industry.

There has been a marked improvesment in casting spead in continuous casting machines
which has had a tremencous effect on production. Improv:d cooling conditions

have been introduced. resulting in greater reliability of the operations. The
continuous casting machines have become fairly intricate in operation, a factor
which necessitates would-be iron and steel producers to invest in thorough
fersonnel training.

(b) Blooming mills

31l. A presentation on role of blooming 1aills and their operation was made by
lir. Abouzaghla who gave an account of the Egyotian experience regarding their two
steel plants in connection with the existing blooming mill.

(¢) Finishing nills

32. Ir. Hadjiat deliverad a paper on the rolling of flat products. From the
Algerian experience it has also besen brought to their experience that the _
complexity and high quality of equipment and instruments necossitates the setting

up of a training centre for personnel in advance of commissioning a steel plant.

The duestion of market growth trends was also raised. Carcful analysis is, therefore,
required before decicding on the product-mix though it is also known that long

products would be cheaper and easicer to producce since they can be made from ingots

or billets from the continuous casting process.,
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(g) Long products

33 A paper was delivered by lr. liwango on the rolling of long products. From
the Egyptian experience, it became clear that bars should be produced first
because of the big demand for construction bars. This has got the advantage that
we could make these in smaller plants, which coulZ help the countrices to acquire
experience in the rolling of steel, e

(g) Special alloy steels

34« A raper was delivered by idr. Hadjiat on the production of special alloy
steels. Following the discussions on the subject, it became clear that in Africa,
the demand for these types of steel does not justify the investment. But if for
sone reason of strategic importance a country uants to produce especial alloy steel,
then a lot of research and highly skilled persconnel would be nceded. It was
pointed out that in relation to this subject; a more profitable activity for
African countriecs would be the setting up of industries to produce ferro-alloys
for export from the abundant resources of the continent rather than exporting the .
rav materials to the develeped countries,

G. Anxiliary facilities

25, A paper was submitted by Zng. Abouzaghla. Thae paper cmphasizod the critical
role of power supply in assuring the reliability of production in a steel nlant.

(1) Discussion

25, A necessary input of stecl making is z2lectric power. FPower should be available,
relinble and at reasonably lou cost. For any steel making plant, a stand-by power
supply would be an advantage and is in many cases o necessity.

(b) Water supply

37. A paper was submitted by Zng. Abouzaghla. Steel plante require a lot of
watzr and therefore should have nccess to n good source of water. In some cases,
a water treatment plant would be necessary to bring the raw water to the required
quality. In such cases; 2 closzd-systzm of water circulation in the plant would
reduce water demand to just make-up water and thus reduce operating costs.

(g) Air supply and oxygsn supply

32, A paper was delivered by lir, Ojobor., During the discussion, it was scen
that because of the large quantities and the multiplicity of users of compressed
air in the steel works; careful optimization of the composition and disposition
of compressed air equipment must be decided at the design stage. It was also
agreed that in cases vhere oxygen could be readily available from outside sources,
the stecl complex may choose not to invest on an oxygen plant.
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(g) Refractorics

3c. A paper was delivered by [ir, Ivanchenko. Types of refractories consumed
by various units of the iron and steel plant werc described.

Discusgian

40, In planning a steel industry, we should also plan for a refractory production
plant, if the raw materials are available. For the construction of an integrated
steel plant the component cost of refractory mroducts and their transportation

is very high. The establishment of a large refractory plant in one country of the
African subregion supplying the iron and stcel and other industries in the sub-
region is a recommendable aprroach. Rescearch on refractery materials is extensive
and can bz expensive, and so African countries may think of organizing research
on a central basis. In this connexion, UNI20 can be of great assistance in
establishing such regional/subregional centres.

Hs Materials handling and transportation

L1. A presentation was madzs by Bng. Ojobor on the transporation and handling of
the following items: '

(2) Iron ore;
(b) Fuels including coal;

(g) Limestone, dolomite, refractory clay and ferro-alloyses

L2, It was indicated that the cost of transporting materials generally

has a significant influence on the operating cost of an iron and stecl work. tnus
it is usual to rfind steel works sited in an optimum position in relation to its
sources of major raw materials, However, it was pointed out that improved trans—
portation methods are reducing the impact of transportation costs, thus allowing
steel plants importing even a2 substantial protion of the raw materials to remain

competitive.

(a) Transrortation of iron ore from sources to plant site

43. The transportation of iron ore from the mines to the iron and steel works by
railway was reviewed. Iron ore is carried to the plant in tipler-typs rail wagons,
or in self-discharging uagons. Self-discharging type wagons have proved more
economical in operation than tinler~type wagons because of the saving in operation
time and reduction in cost of maintenancce. The tipler equipment recuires frequent
maintenance and can lead to "bunching up" at the discharging station.

L, Ocean liners and/or barges are also us2d to supply iron ore to steel works
located at or close to sea ports or river ports. In cases whers the plant site
is not so close, the port has to be linked up by rail connexion. The problem here
however is the cost of the intermediate storage between source and plant and the

multiple handlirg involved.
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L5, Ocean liners for iron orc use bulk metal carriers and arc aconomical. At
port they are off=-loaded by bulk ship unloaders using grab-buckets and despatched
through conveyor systems to the storage. 3Barges can be used on river routes,
which cconomically use mctal containers as ore carriers.

(E) Transportation of coal, limestons, refractory clay atc.

5. The transportation of coal from mines to the works was also reviewed. Rail
transportation and sca/river transport situations are similar to the iron ore.

For transporting other materials such as refractory clay, dolomite, limestore etc,
it was indicated that rail and water transportation invariably are cheaper meansa
However, it is not always that the sources of these materials make such modes
feasible, especially in developing countries. In any case, because of the )
relatively smaller quantitics of thes: matorials, road transport by trucks can also
be economical.

~(c) . Materials handling of ore, fuel and fluxos within the works

" 47. Conveyor belt transfer of ore, coal, and fluxes from the discharge station of
the railway or the port of discharge by ship/barges was examined. Also reviewed
were the stacking and reclaiming activities at the storage yard. The merits of
combined stacker/reclaimer were reviewed. It was indicated that ecuipment design
for the stacking, re-—claiming and blending jobs take into consideration the
following factors:

- quantity of materials to be handled;
—~ number and dimensions of storage piles required;
=~ number of machines and the engagement time, ectc.

L8« The handling of refractory clay, limestone, dolomite was also considered.
The methods will depend on the guantities involved and the locations of ths user
shops. It is quite usual to carry many of these items in dumper trucks to the
user shops. Conveyors are also in use, z2lthough lumpy materials like uncrushed
limestone or very huaid refractory clay are not quite suited to conveyors,

4S. Phheumatic transfer of materials wac also apnlicadle in many instances, as
for example ground ore fines, ground lime and coke breeze. Truck mounted silos
are also used to transfer grounc lime to the steel making shop or pellet sinter
plants where it is transferred to the storage bins of the shop mneumatically,

(g) Jiscussions

50. The experierce of the Helwan Steel Flant in Egypt was related. Their iron

ore is coming by rail from a minc about 200 kms. away. One problem they normally
havc is the blocking of the rail route by sand deposits after sand-storms. This

disrupts the iron ore supnly.

51. Also at Helwan it was found in practice that one tipler ecuipment was just
not enough, even though from thz quantity of material to be handled calculations
showed that it sh-uld be. Helwan is now investing in a second unit.
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52. The supply of fuecls like natural gas and liquid petroleum fuel was also
revicwed, especially for many African countries withoul indigenous sources.
Fipeline supply of natural gas has proved zconomical although ligquid natural gas
can also be supplied in tanks. The cconomics of available alternatives should be
examined in each case. Another mode of natural gas transport discussed involved
~the reforming of the natural gas to carbon moncxzide and hydrogen at the source=—
end, niping them separately and recombining at the receiving end to obtain methane.
This wae said to be aimed a% obviating the risk of hydrate formation along gas
plpelines. It was obvious, however, that this situation is not applicable in most

" eiroumstances.

I, Materials handling

(2) Serap and slag

53, These could be transported by rail and truck. TInside the plant, trans—
portation of scrap in sneeial scrap boxes should be by truck cranes and rails.
Serap handling is problematic beocausc of the abrasivensss of the material. Careful
planning of supply should bc made from the beginning.

54. There was a strong {feecling that the supply of scrap should be left to
specialized scrap companice because scrap handlifg and processing required good
Inow-how and special equipment.

(5) FEinished products
55. There is a nced for adetuately sized storage yards from which preducts could
be despatched by road, rail or water to thz consumers. The size should take into
consideration the fact that despatch of finished products may not take place
according to the best desirable rate.

55, In planning the storage yard, onc should take into account the short-falls
of transportation, as this will surcly effzct the size of the storage yvard. A
orovision should bs made in the storage yard for providing cover for some of the
steel nroducts. Sone of the special steel oroducts cannot be transported in the
ordinary railway wagons; this may nccessitate a vredesign of thesc wagons, an
axercisz which can prove very expensive.

57, Rail and water trangportation of {inished products are ccononical. Truck
transport usually is nore expensive and requires heavy maintenance. In any event,
adecuate transportation studices should b: carried out at the planning stage to
deternine the best combination of desnatch methods of finished products.
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Jeo vaintenance facilities

5%« A prascntation wac wade by lir. [iitra yho reviewed the nachine tools and
ecuimment recuired in esach of these zhons which will enable them carry out, as
mueh as nossible, the zipected maintenance demands on them in casting, machining,
gear—cutting, fabrication 2fec. In many instances, universal machinas were
mroferable in view of the very faw specialize” jooz that are requirad in steel
nlant maintanance worlis.

59. It wac agreed in mrincinle that the subeontracting of major jobs of a
specialized naturc Yo s-ccialisad companies should be encouraged in order to
facilitate the growth of service industrics. Howaver, where such specialist groups
do not exist, as is tho case in nany African countries, stecl plante must

invest in the establishment of the above shops in order to ensure repairs and the
manufacturc of neczssary snare nmarts for the snooth running of the plaat.

(a) Operating :aintznance and periodic overhaul

50. A proesentation on maintoenance schenes covering the above was made by
lir. Abouzapghla. IHe indicatod plant units recuiring overhaul at long intervals

P

such as the blast furnace and the coke=oven batteries.

51. Jiscuscions that followed pointed out that in steel plants naintenance
personnel accountad for about 50 wor cent of the labour force. Ewmphasis was laid
cn the need for advance and adecuate training of the personnzl for maintenance
gince efficient maintenance wac critical to the efficient operation of the plant.
A sound maintenance philosonhy and practicable schemes must be installed carly in
the lifce of the plant,

Quality control

&

52. Any stcel plant should Zceliver its procucts according to the specifications
of the custonmers and nroducts of bad quality are rejected., Consequently, all
steel plants set up a fuality control department to check that the delivered
mrocucts ars according to the spzcification of tThe customers,

52. Gvery ton rejected by the quality control department corresponds to a
financial loss,; particularly when the reject is a finished product. In order to
minimize rejects, the cuality control should have its control at the different
levels of production te ensure that any poor quality is not carried forward

to subscguent stages. The control starts at the raception of the ore, coke,
farro-alloye, ete. and onde with the finished products.

¥

Ao However, tha offect of rmality control will be very limited if no cffort is

aadz to study the causes of delzets,

(¥}
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Two functions arc associated with cuality:

(#)]
Ln

- muality control;
- metallurgical researci.

9. Generally the cuality control department checiis the following:
dimensions;

- defects (internal and axternal);

ciemical analysis;

= mechanical »ronertvics;

metallographic structure.

Different technicues are used to effcet the control:

visual checlks of Jefectss

automatic cheecke with techniques like X—ray, garma rays;
dofect checke by ultrasonic method;

defect checlis with <ye penatrators.

Le By-~prroducts of steel plants

(a) Cokoroven by-procuct
67. A presentation wac nade by Iir. Tvanchenko tho outlined the various sub-
stances that can be profitably recovered as by—products from the coking process of
coal. These include erude tar, crude benzole, ammonia, coke—oven, gas, =tc.
Tar can be processed and used as fuel within the steel plant, for example in the
thaermal power plant. Tt can alse be injected into the blast furnace to reduca
colte consumption. Crude benzole can also be rectified to oroduce pure benzol
and toluene which are usen, among others, ac a petrol additive and as a ...caical .
csolvent respectively. *

5.. Coke~oven gas is a premium fucl, with a calorific value of 4000 KCal/1543
and is used extensively for heating purposes inside the plant. Coke oven gas can
alsc be used as domestic gac.

5C. Ammonia gas, obtainable from the coking process is used for the production
of ammonium sulphate fortilizer.

70. High quality stzam can also be raised frou the quenching of hot coke from
the coke—ovens, using the tachnique of dry—uenching. This nrocess will lead to
greater total energy recovery and less air pollution.

(5) Discussions
71. Local circumstances which would make an extensive by-product recovery plant

desirable were reviewel. It was gencrally agreed that where alternative cheap
sources of gone of the nroducts are available in the country, esnecially through
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the netrochemical industrics thoere may be no justification for heavy investment

to recover cnall cuantities of some of ths products. It was also the feeling

that the use of dry—quenching process as against wet=aquenching should be

justified from invesiment stucdics. Dry—cuenching facilities are cxpensive compared
to wet=guenching. In many casec, within a2 steel bnlant, the available fucl sources
of blast furnace gas, coke-oven gas, natural gas and liquid fuel may prove a mo:“e
economical way of raising steam than through the dry quenching processs

(g) By—-product of thez tcnage oxygen nlant

72, The main by-product of the tonage oxygen plant is nitrogen which finds
extensive use in steel plants especially wherz an inert atmosphere is desired.
Nitrogen is thus used ac ceal-gas; as cooling medium where rc-oxication is to be
avoided; as the inert atomosphere in annealing furnaces for cold-rolled coils, etc.

(d) Slag
2. Slag is produced from two resources:

(i) slag from the blast furnace;

(ii) slag from the steel making plant.

e) Blast furnacc cla
( ag

7. The slag from the blast furnace is usually poured into slag ladles and
carried by railway to the granulating nlant where the granulation process takes
nlace. It is then stored and transported to the customers (mostly cement plants).
In other cases slag can flow directly for the blast furnace to a granulation plant.
The slag also is used to nroduce punice which can be used for manufacturing bricks
or slag wool.

(f) Converter slag

75 (1) slag from the Thomes steel plant which can be used, after crushing,
as fertilizer:

(ii) slag can be sorted in different classes and used as a cooling
additi\'ﬂ.
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CHAFIER III
DISCUSSIOIS Oif MIETALJORKING TECIIIOLOGIES
*FOR ZNGIHEERING INDUSTRIES
Casting

75, Mre. AJK. liitra made a presentation on this topic in which he described the
nrocasses involved in the casting of engincering components and thz different
orerations involved in onerating a foundry.

77 The process of casting involves melting and pouring of metal into prepared
rmoulds in vhich the metal is left to cool and solidifys 14 obtain good
-eastings, it is importan? to ensure that thes licuid metal solidifies umnder care-—
fully controlled conditions in order to obtain compnents free of defects.

-

T The oneration of a foundry involves several activities which include:
(i) preparation of design/drawings of components to be casted;
(ii) pattern making;

(iii) preparation of moulds and cores;
(iv) nelting and pouring the metal;

(v) knockout and fettling of the castingg
(vi) inspection.
(2) Drawings
79 It is important to ensure that correct drawings are available before
commencement of pattern making. These may be prevared by the design personnel or
supplied by customers. OSaaples of items to be manufactured can act as a guide
if available and sometimes arce used as patterns if not worn in dimensions,

b) Rttern naki
(b) Ruttern making

30, This is the backbone of any foundry operation. The shop has to be equipped
with the right tools and materials and experienced personnel, tterns are
usually prepared in good quality seasoned wood, but sometimes plastic or even
metal may be useds After use, patterns are stored away in case they are required
for future use,

(9) Mould and core preparation

Jls  Good cquality sand has to be used for this purpose and reclaiming for future
use is necessary to minimise costs. After preparation, drying and backing of the
mould follow prior to pouring.
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(&) Lelting
324 The melving of the metal takes place in a furnace. The furnaces generally
used in foundries may be of different types and include: '
(i) cupolas fired by coke;
(ii) oil=fired furnaces;
(iii) electric induction furnaces;
(iv) electric arc furnaces.
C3. Among these furnaces, the cupola fired with coke is the most commonly
used,
(¢) Znockout and fettling
8L Then metal has solidified in the mould, the latter is broken up and the

metal casting is extracted. The rough casting is then cleaned up by various
processes which involve cutting off the risers, grinding and sand-or shot-—
blasting ctc. . *

e Good training programmes should be instituted to provide the highly
skilled persommel required to run foundry operations, particularly in pattern—
making anc mouldinge. The requirements of various foundry personnel were
elaborated upon by the author, '

Discussion

6. Dr, /i. 3anjo drew attention to other moulding systems which are available
using silicate and resin-binders for the sand vhich does not requires firing or
baking of the moulda. Large castings are usually left for some weeks or even
months to mature bdefore machinings This is done to allow time for the internal
stress to 'even outs, In other cases, the castings may be subjected to stress-—
rclieving in an annealing furnace,

37. /. delegate enquired on how the skilled manpower required for the develop—
ment of casting industries in the subregion could be trained, It was explained
that training could be carried out in craft training schools, Iowever, the more
satisfactory method would be through apprenticeship schemes within existing ----
foundries within and outside the African region.

83, A delegate also raised the question whether other materials can be

used for patternmaking. It was explained that wood is normally used for the
making of patteins because of ¢asy creation of shapes, Hovever patterns made of
metal are sometimea  used when the quantity of pieces to be produced is very
highes The kinds of wood generally used arc mahogany, teak, pine etc.
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Hot foruming

39. The paper was presented by i r. AKX, i.itra, The purpose of hot forming
is to shape the metal into a2 desirec form and size in the hot condition by
application of external force. In order to achieve this objective, the metal
is preheated to a pre=determined temperature at which it is relatively soft
and requires less force to deform the metal to the required shape.

%0, There are two major hot forging techniques, nanmely,

(g_) Free—form forging;

(p‘) Die forgihg .

Gl. Frece—=form forging is used at blacksmith level where the metal is not
confined in a die but the form is generated by successive blows while the hot
piece of metal is manipulated into different positions. OSometimes templates are
used to guide the deformation of the metal whilst it is being struck.

G2, In die=forging, special shaped moulds called dies are used to partially or
completely confine the hot metal so that it flows into the shape provided rithin
the dies The <die may be an open .die when the metal is only partially confined,
or a closed dic in which case the metal will be entirely enclosed by the die,

3. The force used to produce the deformation of the hot metal may be applied
in different ways, cege

(1) as an impact force: in this case the force is provided by the
kinetic energy of a hammer which is suddenly brought to a stop
Gin the ol welale The cnergy may Le provided oy a falling weight or

a2 flywheel;
(ii) as a steady pressure produbed-hy hydraulic or pneumatic msnns;l

(iii) cowbination of impact force and steady pressure: this is usually
obtained with mechanical toggle presses used in certain kinds of
closed dic forging. .

Types of forging machines

Che The following are the machines generally used for forging operation:

(i) power striker: .this is a small hamier similar to the blacksmith's
hamzier driven oy a pecal or an electric motor which is used in free
from forging on a blacksmith's an/il; ;

(ii meumatic or steam hammer;
(iii) drop forging presses;

(iv) mechanical forging press: types include friction flywheel presses,
crank presses and toggle pressese
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Die technolopy

5. The choicae of material for the diz is important to ensure sustaining of
heat, pressure or force. Tarious toole and machines are used in die preparation
1ncluu1ng diz sinking machines. Dies are usually in two parts. Jometime

arious dies are used in stages to obtain the final form. In dic design, the
nelg it of the billet is important. The material to be diz forgzsd should be the
right size and weight to razduce excess flash material which will ooze out between
the dies. ' -

Discussion

36. The development of forging facilitiss integrated with dic-making and heat
treatment is neglected in African countries and it is imperative that this
important sector of cnginzering industry ic given the important attention that it

de CServes. :

S57. As shortagm of skilled manpower is a major nbastacle, efforts must be directed
towards ensuring that t4u1n1ng programics are organized in technical institutions
and on-the-job after leaving educational institutions. It is important to offer
the right lg.vel of remuncration anl other incentives to ensurc that trainzd and
qualified personnel are retained. '

Cold forming

Dr. A. Banjo gave 2 presentation on this subject.Cold-forming is one of the
t ast tecnnOIOFLes in metal chaping by which ductile metals within a specified
range of physical and chemical properticc are formed into pre—determined shapes
while in the cold condition

o 1
5.
]

99. Success in shaping mztal by the cold—forming process is highly dependent on

the sizé and composition of the products and the choice of raw materials. Cold forming
recuirﬁs the apnl;catxon of larger forces vhen comparcd with hot forming operations.
Hence; its application is linited to the manufacturs of:

- small components required in large quantities;
- for marts which need to be tough and resilient;
~ for components in which high precision form is “bqulfbd

100, The best known rangzs of :roducts that arc manufacturced by cold forming
processes are fasteners; bolts, nuts, rivets and woodscrews. Oteel balls for ball
bearings and nails are somé of the products that are also produced by cold forming
oroces~ces today.

101, Since the introduction of thiz technology in enginecring industries, a wide
variety of cold forming operations are quite well dev:eloped today. Among the

"o

various types of cold forming operations the most commonly used arce

—- upsetting (cold heading)
— extrusion
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- metal spinnings;
-~ thread rolling;
- wire and tube drawinge.

102, Among the above types of cold forming operations upsetting is the most
commonly used, Today, different types of nails, screws and bolts are manu—
factured using upsetting operations.

103, Ixtrusion is normally used in shaping non-=ferrous metals like copper.and
aluminium into different forms such as tubes, bars, window and door frame
sectionse.

104. ire-drawing is employed in many engineering industries in the manufacture
of different sizes of wire. Tube drawing is employed in the production of
high quality seamless tube,

105, lire AKX, iuitra presented the metal spinning process which is frequently
employed in shaping sheet metal and is found to possess the following main
advantages orer other types of cold forming operations. The major ones ares

~ the possibilities of using less skilled workers;

-~ it is less capital intensive than other cold forming operations;

- it is easier to obtain uniform distribution of materials than
with sheet metal pressing;

— it requires simple formers and eleminates high cost of dieseo

106, The spinning process is being increasingly used in the manufacture of
kitchen-wares especially cooking pots and containers. Due to the advantages of
this operation, some of which are outlined above, and the large demand for
Kitchenware in many countries, it was recommended that metal spinning operation
could easily be developed in manv African countries.

107 The need to train the manpower required for cold forming operations should
be seen as part of the general manpouer development requirements for engineering
industries in Africa.

Discussions

106, During the discussions, some of the cold forming operations presented were
further elaborated by different delegates and consultants,

109, A cdelegate enquired about the difference between extrusion and draving
operations. It was explained that in extrusion, the metal was pushed through

a die by suitable pressure. In wire or tube drawing, the metal was pulled through
the die.

Fabrication

110« Hr. 3.X. Tamele gave a presentation on this subject, i.etal fabrication

is the process by which sheet metal, plates, tubes, ete. are cut to required forms
and joined together by welding, rivetting or other type of fastening method to
produce larger and more complicated components or structures,
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111, 1In all fabrication works, the sequence of onerations could be summarized
as follows:

- prepration of component drawings and designs?

— selection of apmronriate nmaterials;

~ inspection and testing of the maried selected materials cither
by physical examination or by metallurgical tests;

- cutting of the pieces to be joined together;

~ assembly and/or jeining operations j

~ stress relieving (if raquired and depending on the assenbly and/or
joining process, conplexity of the fabrication work, ates )

— inspection and testing of the assemblod and/or joined partcs

— cleaning and heat treatment if required;

-~ machining to final shape and dinensions

— painting (both for orotection and appearance)-

2112. All the above onperations have to be carried ocut with care and recuire
experienced and skilled workers. OGpecial attention has to be given to the
preparation of component drawings and selection of materials and the assembly
operations,.

113. It is to be noted that the development of appropriate component drawings
calls for the crertion of good design offices and the employment of experienced amndd
skilled draughtemen.

114. Preparation of the materials ic usually achieved by the use of standard and
appropriate machines such as guillotine machines; bending mochines,; presses; saws,
etc.,; while the joining of the cut picces materials is carried out by welding,
rivetting, brazing as well as by the usze of bolis and nuts.

115. Today, many types of welding such as gas welding, aro welding, stud-welding,
CO» welding, etec., arc widely used in joining netals., The successful joining of
metal parts and sectinns ic mainly dependent on th2 selection and application of
uelding electronies. The nrover selection and application of welding electronics
is often neglected in welding operations carrisd out in workshops in African
countries.

Discussion

116. It is important to develop the skills of the welding technician and the
craftsman for metal fabricetion in the African countries. Froper training and
suitable remuneration schemes should bz devised if fabrication works are to flourish
in these countries.

117. The importance of maintaining adequate stoeciks of raw materials for the pre-
varation of cut components was emphasized. Closz control of the quality of such
rav materials ic necessary to ensure satisfactory cutmut of fabricated pieces.
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Metal—crvittinng
ALAZRTZE Spmcch =

117. The papers w@ara nrecented by Dre. A. Sanjo and r, A.K. Mitra. Metal-
cutting involves tho shaning of metal by cutting off unwanted portions of the
material to leave Deiind decivad surfaces and shapes of the reduired dimensions.
Metal—cutting can e carvied out by the following methods

— by linear entting rrocsessaes;
-~ by rotating cuttirg processes;
- by un~eovertionai culting processes.

11¢. In livew czutting of metals, differant Types of tools are used to generate
‘required suriacas and shapes either by the linear movement of the work piece,
keeoing the tools ctaticnary, or vice-vers«<e This principle is used in shaping
and planning .sechines for the production of plane surfaces.

3, metal-cutting is achieved by rotating
ols are hept stationary, or vice-versa,
s constitute the bulk of the metal-

120, In.rot“,lag metal-cutting processes
either the workpiacc vhile the rcutting t
or both. Rotatinp metal=cutting process
-eutting onrzratio=z 1n industiv,

-

A
=

=

121, The cutting of matale in linnar and rotating cutting processes is achieved
by the use of taols male out of haird metal alloys (e.g. high speed stecls)or
from harc non-mzialllc malerizlz (e, g« tungcten carhlde)

122, As the cotating cutiing processes are widely used for cutting metals with
varying phys:cal and nctallurgiccl vh.rncterlstlcs and for different applications,
there is z wide variety of mechine To2ls developed for different nurposes.
Similarly, thaie is 2 vida veriety ir tha cutting tools employecd. Therzfore, the
sslection uf liw uypvu;wigg; Lachane Ttool and! cuiting tools for a particular
application recuives a s knowledge of moatal—cutting and the capabilities

of different mrchines, ﬁacrln tools for rotating cutting processec include lathes,
drilling mechines, wililiing mweachines, boriag machines, grinding machines and so
forth.

123, The manrfacture of cutting tools required for netal—cutting can be associated
with an exiscing engi=-~ovins production works or set up as a separate entity.

The succecsful production of cutting teols calls for the enployment of skilled
worlers with extensive iperience ant training in precision machining as well as

the special sltille of Coolmaling.

124, Unconventionsl notal roaoval techneclogy 1o a recent development in
engineering inductrirs. The technology is userl when the metal is too hard to
machine or when intilcoto shapes are recuired vhich cannot wotherwise be conveniently

generated by coaventionual teols. Th2 most cemmon technology uged in unconventional
@

metal removal iz Th gparit erosion technique.
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125, The succcss.of metal cutting by the unconventional metal removal processes
depends to a great degree on the skills of the craftsman using them. Generally,
the manpower required for this operation has to be especially trained from
amongst craftsmen alrcady qualified as machinists,

Discussion

126, The advantages and disadvantages of two different appraoches of establi:h~-
ing metal—cutting workshops .(units integrated with industries and units established
as separate entities) were discussed, Furthermore, it was decided tkat every
engineering industry must have a cutting tool maintenance facility in the form of

2 toolroom,

127, lL.ultinational co-operation in the setting up of small tools manufacturing
industries which require large capital and large markets was discussed.

128, " The shortage of skilled manpower required in many metal-cutting establish -
nments was raised.s Cne of the reasons for this problem is said to be the poor
remuneration policies of many engincering establishments in the subregion.

12G. 4 delegate asked for the advice of the consultants on how to go aboub
selecting uachine tools for a production workshop and some guidelines for this
purpose were provided by one of the consultants.

Toolmaking and heat trecatment

130, The paper was presented by | re fiefe i.itras. Toolmaking is considered ~= one
of the important services for the promotion of engineering production ir any
country. The cdevelopment of toolmaking capabilities provides the base for tu.
supply of the variocus types of tools required in all types of engineering
industries, including casting, forging, fabricating and machining in industries
and workshops.

131. Although some engineering industries are in existence in many covntries of
the subregion, the establishment of well=equipped toolrooms and toolmaking
facilities are not yet given proper consideration. !None of the subregicnal
countries have toolrooms of adequate standard.

132. The presentation dealit with the following topics:

- functions of toolrooms;
- structure of toolrooms:
= types of heat treatment applied in tcolmaking;
- equinment and machinery required for toolmaking:
-~ comiion services in toolmaking shops;

— design of toolroonss

133. The presentation alsc eleaborated on:

-~ the suitability of induction hardening for small toolmaking shops;

~ the nee” to develop the highly skilled manpower required for
toolmaking. /4 detailed list of different grades of toolmakers
vas presented and discussed;
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= the nzad for providing air conditione? rooms for special machines
and equipment such as jig boring machines,cylindrical grinding
machines and die sinking machines as well as for special purpose
instruments; '

- the need to separate toolrooms from general machine shens

—~ the need for applving appropriate cleaning methods such as vacuum
cleaning in toolircon;

13L.- The also dealt'wiﬁh the heat treatment processes. There are three
important heat treatment application in general engineering activity c.g.

- anmnealing ;

— through hardening and {empering;
- case hardening ;

- stress relieving.

125. Annealing involves heating the metal component up to a temnerature which
varies according to the metal or alloy, bul which is sufficiently high to induce
a softening in the metal ac a result of changzs in its crystal siructure. For
steels, this temperature is of the order of 75(°C, The metal is then allowed to
cool slowly,

175, Through-hardening is carries out on high carbon and alloy steels to obtain
bardness in order to inprove the strength of the aetal, Through hardening can
be effected with steels by heating the metal ub to a temperature of 9%0° C to
1000° C and subsequent cuenching in water or oil. Through~hardening is often
followed by tempering the obJect to give definite hardeness. In tenpering, the
stzel is raised to about 200° C and 31104Gd to ccol in air or in controlled
atmosphere,

127. OGtress relieving is an annealing treatment given to fabricated or cast
comnonenis, esnecially large itame, ¥o romovs intornzl sticssces Lhal may have been
caused by uneven cooling of the metal. During stress relicving heat treatment,

the component is usually left to cool down within the furnace.

137. Case-hardening is used to create a hard surface on steel in order te achicsve
greater wear resistance nronerties, while leaving the inside of the metal
relatively ductile and tough. It is carried out by covering the metal object with
charcoal and special commounds and soalting it for several hours in a scaled box
within a furnace at 5D to 609°C, This allows the carvon to penetrate inside tho
surface upto a few hundreths of a milliggter. The component is then taken out from
the box and cuenched in water or oil. Case hardened surfaces can achieve hardnesc
up to S4C Rockwell, The material used is lou carbon steel. Case-hardening and
through-hardening are used extensively in the manufacture of engineering components
and tools.

Discussion
139. During the discussions, participants exchanged information on toolmaking

and toolroom facilities in their Aifferent countiries. A delegate nroposed the
idea of estalbishing a central toolroom within a country foi the purpose of':
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~ supplying tools for other industries;
~ orocuring of critical tools anl toolmaiting material,
and supplying them to zmaller toolmaiting sheps;

140, 2CA/UNINO representatives ware requestesd to <levelon prototype layouts of

toolrooms, showing preossr arrangement of different facilities and equipments and

to distribute these to member Ctates as soon ac nossible., Assistance was also

recuested on oreparing estimates for the total investment of typical toolrooms,
i

o

with breakdowvm of costc of machinery, squipment and buildings.

141, African countries are strongly adviced to provide adequate maintenance

facilities for the tools used in their various industriczs,.

142, Heat treatment is the most naglected area in the machine shop activities
in African countries, Groater emphasis should be given to imnrove the heat
treatment facilitizs in engineering incustries, '

1ié2s Toolroom ckilled onerativas require to bz paid higher wages than the other
craftsmen in machines showns. , >

lietrology

14k, Dr. A. Banjo made a presentation on this subject. He drew attention to the
need within the African region tn develop metrology which is the science of
measurements, [leasuring instruments and devices are epnployed constantly in
industry to determine the geomelry, the sizes and the dimensional accuracy of
mroduction of engineering procucts. ’

1/5. The various measuring instruments and their application in measurement of
products were illustrated. Iz gave examples of the lavels of accuracy that can
be obtained in different production operations, c.g. in iron casting made in sand
moulds, compcments can be nrodur d to an accuracy within 3 mm whereas a reinforced
concrete structure can be cast only with an accuracy of about 10 mm. In producing
machine partc the range of accuracy required could vary between 0.4 - 0.02 mm for
ordinary work. He explained the neced for well efuipped central metrological
laboratories where services: could be provided to industries to set and rese. their
neasuring inztrunents and pauges.

1/5. Within :22ch manufacturing worksho; , many different tynes of measuring
instruments and devices are employed such as steel rules accurate to 0.5 mm,
vernier calliper gauges and micrometer gauges accurate to 9.05 mm. Special
checking gauges needed in masc vrocduction contrcl of dimensions also are used
with accuracier of the same orcer or higher. All these gauges require to be

set and re—calibrated from time to time on regular maintenance programme. It was
therefore necessary to nrovice in each large engineering workshop a metrology
laboratorv or a measuremznts room to nrovide this service.



2/Cl24/INR/ 232
Page 28

147. Such a metrology labvoratory would nossesc secondary reference standards
(ceg. slip gauges) and comnarators to enable them calibrate and adjust the
measuring tools used in normal production operations. The need for the control
of temperature and humidity in a metrology laboratory was explained. The
presentation dealt with the following topies:

-~ concepts in taking measurements;

~ the types of measuring instruments;

-~ ordinary hand measuring instruments;

— special measuring instruments;

- metrology laboratory operations and some major types
of instruments;

— primary reference standards;

— secondary reference standards;

- th? ccnceﬁts of and some basic types of fits and allowable tolerances
limits),

Discussion

145, During the discussion, the accuracy levels that have to be maintained in
the manufacture of different engineering products were further elaborated by
Zr, Banjo, Mr. liitra and other delegates.

149. An exchange of ideas on how measurements arc taken and what levels of
precision arce required in the manufacture of engineering products in countries
like Zimbabwe were also discusscd.

150, The two major functions of metrology laboratories namely providing of a
place for checking measuring instrumc.its and the production of measuring
instruments and gruges were further elaborated,

lMetal coating

151. PFresentations were made on this subject by Lir, H. Hadjiat and iir. A.K. Liitra,The
speakers highlighted the neesds for metal coating as a meana to protect the metal
surface by covering with another metal namely zine, tin, copper, aluminium,

nickel, chrome, etc. in order to protect the surface against corrosion and some-—
times to obtain a decorative eiffect.

152. The two widely used processes in metal coating are:

~ hot dippin: :

i
— electrolysis process;

153. Electrolysis enables the coating of metals uniformly to pre-determined
thickness at a lower losz of materials.
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1544 The presentation outlined the different asnects of the following types of
getal coating:

~ galvanising ;
~ tin plating;
- niclkel—chrome nlating;
- copper plating;
- phosphating ;
- annodizing ;
. = painting, and
~ plastic dipping.

155. For all the above mentioned types of coatings, the purpose, ﬁrodedﬁres
and applications were briafly outlined. '

Discussion

155. Chrome plating was ideatified ac a very widely required service and the
need for establishing a central chrome=plating facility in cach country was
discugs=d.

157. The participants noted the limited activitics and capabilities for metal
coating in the subregion.

153. A delegate pointed out that in his country they were. corfromted. ~
with several standardc on tin plating for food containers. There is an urgent
need for standaidization on this subjcct,. ' '

159. It was observed tlat nickel and chrome plating technology and their
applications wvere not developed in the East/3outh African subregion. It was
suggested by another delegate that electroplating industrics should be treated
as a common service facility to the industries,
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CHAPTIR I7

DISCUSSICH Qff i.ANPOTER DEVELCH.ENT FOR IETAL AlD
ENGINEERTIIG TIDUSTRIES

Summary of presentation

160. The paper was presented Ly Dr. [[.X, Khanijos The importance of manpower
planning is being increasingly realized in developing countries as it is felt
that the national effort in the arca of economic development is being hampered by
the non—availability of adecquate skills. IOssentially, manpower planning involves
forecasting of future requirements, development of skills through education and
training, and utilization of skills in an optimum manners

161, Forecasting is done at national, industry and enterrrise level, Forecasts
may be long-term, medium-term and short-term, depending on the objectives of the
forecast and the manner in which the results are to be used, Forecasts in develop=
ing countries are conditional forecasts based on assumptions regarding the rate of
growth, changes in technology, etc. The oldest method of forecasting is the extra-
polation of time series data. Other methods in used at the national and industry
level are the direct enquiry survey and the use of labour co—efficients. At the
enterprise level, work study provides the most accurate forecasts.,

152, Development of skills in the formazl system starts at the school level and
,ends at the level of industrial training centres, polytechnics/colleges of
technology, and universities for the skilled worker, tecchnician and engineer
categories, respectively. The prograimes can be discipline/trade oriented or
industry/function oriented. It is possible to supplement the skill development
efforts by the non-formal system. I[owever, at the wvorker level, and important
scurce of shills is ihe unorganized sector where skills are acquired without going
through organized programmes. To develop the sikills further as required for work
in the industry, different kinds of industrial training programmes are developed.
Training could be pre—employment, inducation level or re-training. Adequate
institutational facilities as well as teachers/trainers neced to be provided to meet
the targets in terms of quality as well as quantity. Training could be organized
within the company, in other companies; in specialized institutions, or ovrerseas,

163, Enterprise level forecasts are made to plan the recruitment and training
schedules. They also aim at job analysis, taking into account the changes in the
work organization and the demands of the processes and equipment in terms of
complexity, speed, performance and cost of machinery as well as materials, Job
specifications are reviewed from time to time and better skill matching attempted
using internal as well as external sources, Utilization also aims at appropriate
personnel policies in terms of , inter alia, salaries and wages, periormance
appraisal and career planning, identification of training needs, and motivation
and job satisfactinn of employees.



&/C.14/1MR/238
Fe2 21

Determination of manpower reguirements

15/. Developing couniries hnve adopted planning as an instrument of cconomic
and social develomant. 7n their situation, forecasting on thz basis of output,
investment or wvaluz added could mrovide useful “latz for funds allocation for
‘education and training faciliti=s. ore detvailed forecasts for the purpose of
planning =2ducation and training programmes require more detailed exercises
involving collection of a large anount of <ata.

155. Direct encuiry nethod has the advantage of rwesenting the actual nceds of
organizations as asscssed by them on the basis of their production programnes,
technology, product nix, siz2 and so forth. Dotc obtained is the latest and
recuires little processing., However, the mcthod has two major disadvantages.

First, response is often poor and thoerzforz, recuires blowing up of results.
Secondly, cnterprisec oreparce only short-term forecasts, if at 211, except in the
case of very large organizations which require a long period for sctting up or
expansion. Alao, organisations not yet szt un would be excluded from consideratien,

155. Surveys of existing organizations for the evaluntion of anoromricte relation=-
ship between manpower an< eccnomic naramcters in cdifferent sectors ond industrics
could be more useful for long-term forecasts. CJuch survays can be designed if

the industry hac already n~ large number of cstablishments and their preliminary
data to enable drawing of representative samplec is available,

167, It would, therefore, b2 seen that a countiry could adapt the direct eacuiry
method or the labour coaefficient method or a combinafion of the two depending
upon the situation. For iron and steel plants whose number in any developing
country in Africa is small -at best and where establishment or ezpancion is a
discontinuous function, direct enquiry nethod will be more useful. This is also
true of engineering industries in a country if th= baszs is not sufficiently wide,
or if the units being set up are very much larger than or differnt from the
existing units. In countries where the enginsering industries is fairly well
developed, labour coefficient method can be uszd to advantage.

153, It may be noterd that the greater the refinement aiamed at in forecasting,
the more elezborate is the data recuired for the pruposc. iUltimately, the
accuracy of the foracast is danendent upon the comprehensiveness of the data and
the speed and accuracy with which it i3 collected and processed,

159. Estimates of present stock and anticipated supply also are raquired. The
former will provide attrition or replacement recuirenents for deaths and retire-
ments on the basis of age profiles. The latter arc evaluated from intaike data

of educational training instituticns ani wastapc rates. 1In sone countrics,
international nipration alae neods to be nssessed. Refincients in the estimates
could incorporate such factors as occupational and educational substitution,
Greatar accuracy can be achieved if forecastc arz ovrepared at a considerable
degres of disaggregation of industrial activities. However, this regquires complex
survey design, claborate data collection and considerable inputs in terms of time,

T Tuanda,

ManpoWer resources anc Ot
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Strategies for training

170. Processes of skill accuicition are facilitated by the mrovision of appropriate
preparatory education in termc of level of cducation as well as contents. Rractices
vary in African countries regarding the age of entry into tracde training, Howsver,
keeping in view the conflicting requirements of as high a lzvel of general education
as poasible and as carly an entry into trade training as possible, it would be
reasonable t> commence trade training at the age of 14=15 years. &ntry into poly-
technics and universities has tc be at a later stage at the end of scnior secondary
level. To provide a better orientation for thz development of industrial skills,
it would be useful to incorporate greater exposure to science and technology in
the school curriculum by vocationalizing education at the secondary level. The
objective would be to develop an anpreciation of the application of scientific
principles in simple industrial proccsses and products and to inaulcate the dignity
of labour., This would also enable the students to make a choice of a creer on the
basis of inclination and antitudec at a later stage.
171. Technical courses, whather at the lavel of industrial training centwes,
" polytechnice or universities, necd to be gearecd to meet the neads of the industry
in terms of the broad based knouledgce of scientific principles and their application
in problem solving. They need to be reviewed from time to time and improved upon
through curriculum development. Narroiw snecializations are to be avoided and a
certain degree of versatility and flexibility developed to meet the demands of jobs
in the developing countrizs., An important aspect of technical education is
improvement in the quality and remuneration of teachers, This can be achieved by
providing adquate facilities for teacher training for industrizl training centres,
short-term quality improvement nrogrammes for teachers of all levels of institutions,
and encouragement of regearch activities for *teachers in the universities. Another
issuc which nceds serious consiceration is the inclusion of industrial training in
the formal orogrammes. In this context, it mav be stated that it is not only
necessary to nrovide industrial training to students snrolled at the institutions,
it is also necessary to provide institutional facilities to worXers employad in
the industry.

172. Students coming out of sducational institutions need training in industrial
skills to enable them to nerform at an acceptable level of proficiency in the
industry. Large organizations would do well to organize their owm institution . level
orogrammes, to cater to the needs of organizations which cannot supwvort their own
training programmes, facilities of larger organizations may be utilized for
continuing education under povarnmsnt schemes Tunded by special arrangenent.

173. Ho amount of training in the educational institutions or at the induction
level can emuip a2 person for the entire working carveer. At certain stages during
the working life, need for re-training is folt for updating of -skills, upgrading
of skills and enlargement of skills. For higher loevel percomnel, such training
would inelude apart from advanced knowledge on materials, ecquivmente and methods,
development of managerial slkiils. '
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174, To make the training ctrategies meaningful anr. offective, active co-
operation of the industries is 2ssential. This co—operation could bz in the
form of:
~ participation in curriculum devalopment;
— provision of facilities for industrial training;
-~ grant of stipends for industrial training;
~ institution of scholarshins and amaric for meritoriouc performance;
—~ making research grants for orogramics of interest to the industry;
- encouraging consultancy worlt by the highoer level institutions on
specific problems faced by the indusiry, and
— exchange of teachers and exnerts between the institutions and
industries.

Planning and programming of training

175. A necessary sre-requicite for planning of training is the mrenaration of
forecastss For the mruroses of training planning, forecasting may be done on
the basis of macro dala or mwoductivity norms duly corrected according to local
conditicns of level of skills, depree of automation and support facilities.

Such forecasts may be used for the allocation of funds and the planning of
institutional facilities. In tha seconZ stags, short— and mediun=term forecasts
are nrepared using more accurate technigues To dzeide the actual number of
traineces recuirced for cach discipline or tradce for all the levals of training.

A major handicap in African countrices has boen the inability to devolop adequate
institutional facilitiec which, in turn, ic due mainly to the non-availability
of long=term perspective forecasts. A slight surplus(rathor than a shortage)

of technical manpower may bc ained ate

175. Flanning of ¢raining facilitics has to cover such aspects ast

-~ organizational arrangements; administrative as well as academic;

- funding arrangencnts;

- land, buildings and infrastructural facilities:

-~ nature, contents and capacity of training;

- laboratories, workshors, library and other technical faecilities
such as commuters;

- staff-teaching, supportiv: technical and general services:

- hotels for trainces and housing for emnloyces;

— other facilities e.g. recrcational, medical, transport; ctc.

177. Training institutions often have a low utilization of facilities in terms of
time. This is more so in the case of highly specialized 2cuipment which also
happens to be expensive. Owing to the constraintsc of funds as well as inability
to plan and develon facilities in time, it sould be useful to consider imnroving
the utilization of existing facilitices. This can bo done in the form of:
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- parallecl progranmes uith staggerec timings running into the
evenings;

- evening courses cspecially for thosce in cmployment, and

- short--term courses curing vacatione.

178, Likewise, the utilization of acuipment in large workshorc and factories
may be improved by interleaving work programues andd training.

176. Planning and programming of training oiten suffers due to lack of an adequate
mechanisn for co-ordinating the work of wariouc agencies involved in the training
activities. It would be worthwhile to evolve a joint consultative and advisory
forumn comprising representatives from ministries of education, manpower, labour,

industry and other ministries whose programmes utilize larg~ amountc of industrial
nmanpower, and other organizations such as

associations of difierent industries;

- professional socicties;

curriculum formulating and examining agencies;
consulting, design, research and standar<s organizations;
‘training institutions.

180, Such a body as suggested above could be charged with the rosponsibility of
maklng recormendations regarding the guantum of training facilities required at

fferent levels, curriculum development, ecuinment and other technical facilities
in individual institutions, standards of training and evaluation, aceredition of
qualifications, measures for improving the quality of teachers and framework for
liaison with industries especially for industrial training.

Utilization of manpower

181. Technical training is expensive in conmparison with training in the liberal
arts and sciences. It ic, therefore, important that technically trained nersons
are utilized in an optimum nanner. Greater attention needs to bz paid to gkill
matching for this reason. This would mean, amongst other things:

- the organization of work in such a manner as to minimize undor—
utilization of ckills at any levels

the drawing up of job descriptions and job specifications;

the selection of right kind of nsonle and subsequent training as
necessary;

- provision of onrortunities for

mobilisation of cxisting i nd tr al .

country.

*1

ther developnent;
sxnartise avallable within the

182. A suitably designed appraisal system ic nocessary to monitor the performance
in terms of achievement, incicate carcer develoment possibilities, and identify
training necaeds.



/G 12/ Trm/:z"{}
Page 35

183, A major rroblom dizecuraging envployers from srganizing or supporting
training is the turnovar of trained persons. The company not only loses the
investment in training Dut alse has its cjork orogramne upset.  Taile it may not
be nossible to eliminate this oroblen, it can be minimized partly by imposing
reasonable contractual cbligations on the trainees and partly by providing
adevuate motivation, carcer orosnecte and job scatisiaction = factors often
naglected by cnployers in the Jazign of managemant of human resources.

Ch, A ocmmon experience in African countriec ic the disguis ed. under~employment
of high level industrial manpower, This has resulted from the lack of availability
of adeguate middle=level mannouwer. In general, »nlanning for training has lagged
tehind recquirements. AC louer lovels; however, recuirements arz met to a largs
exteﬁt by persons trained to th: informal sactor. Training for high level man-
—ouerr has not been too deficient becauss of social demand, but the supply of
HLQJIQ level manpover hac been far tos meagrs because the needs cannot be met
by people not formally Trainer and there has not been enough social pressure owing
to limited prowth mrospectc. Jince work recuiremsnts have to be met anyway, sonme
of the middle-level functions are being performed by high-level manpower.  The
situation couls be gaugerd by the fact that the techniciars engineer ratio in
African countries is normally lzss than 2:1, often as low as 1l:1l, 1In cCeveloped
countriec, this ratio is of The order of 5:1., ‘hat is necessary is to increasc
the facilities for training of technicians at a faster rate and nrovide a better
growth range for technicians. This will make thzs technician carcer more attractive
and simultaneously imrrove the utilization of technicians as well as engineers.

5
1

135, An important aspeet of the utilization of industrial manpower is the
rationalization of .salaries, wages and incentives. 3alarics have to be based on
considerations ofs

— inputs of education, training-and cxperience ;
— proficiency in the siillj
hours of work, shifts and holidays;
- working environnmente and stresses due to noisze, heat, weather
and pressure of wWorkj :
personal hazards, and
~ risks in handling exnensive materials; ecuirment and in decision-
nalz lngo

106, On all the above counts, industrial manpovwer nceds to be paid better than in
woet other occupations, Alsc, suitable incentive schenics need to be evolved based
on productivity and eccuity. : '
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CHAFIZR V
ALAITIING FOR Al IROH A2 STEEL HANT
A General considerations

107. A presentation was wmade by . Banjo who outlined some of the preliminary
investigations of a gencral nature that should b2 carried ouv within the country
cduring the conceptual piase. These include:

(g) Investigation and definition of the raw material and fuel
base for the plant. The major raw mnaterials and fuel are iron
ore, limestone, cdolonite, coal anc natural gas;

(Q) Investigation anf definition of the state of required infrastructurc
including road and rail transport systeus;

(&) Consideration of sources of water and power supply to the plant;

01) Invéstigation angl definition of internal manpower. availability
especially slkilled technical manpower.

18E. Some countries have anoroached the problem of these prelininary survey by
setting up a task force of -2Zperts charged with tackling the various aspects.
The information so collected should be asseabled in a ctudy rcport.

189. 1In order to enable decision to be taken whether or not to embark on a

steel project the consumption and forecast of steel demand within the country must
De determined. fthe steel cemand should be brokcn up into the various steel
categories so as to expose the most desirable mrocduct mix.

190. Other considerations of a prelininary nature should include the choice of
location for the steel complex. 1t is often advantageous to locate plants close
to the main raw materials bases. tHowever, other locationes could also be selected
from point of wview of other considerations lile transporation linlks, harbour
facilities etc.

1G1. Transportation methods should also be given thought at the carly stage of
planning. With rail transnortation; demurrage siould be ascertained in addition
to the freight tariff as thesz could have big inmpact on cost of the project
implementation.

3. Jiscussions on gencral considerations

162, Discussion on the prcliminary consicderations: for setting up industrial
projects centred to ePiteria that would acsist deciszion making on whether to embarik
at all on the projects., 'That volume of deumand, of steel products for instance, would
justify embarking on an integrated steel plant? Is the local availability of the
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nain raw naterials like iron nre and coking coal a pre-recuisite for African
countries and if so in vhat anininun quantity?

193, The genecral vicw was that a level of demand below 300,790 tonnes per year
should not be considered for an integrated stool coaplexs This figure also
corresponds to the ninimxi: capacities of thz comaercially proven iron and steel
naliing processes. It vas the view that such a low demand should be met by a

seni-integratzd re-rolling niill using iaport=” billets or with scrap nelting
electric arc {urnacce.

194« On iron arc reserves, it vac the view that a minimua rroven reserve of
between 25-30 years showld be available bafore setting un an integrated steel works,
This however does not imply that a country with lower cuantity of iroven resepves,
but which has other viablce ncanc of ccononically mecting the iron ore recuirenents
of the stcel works fron cabarking on such a =rojects

165, The need to maintoin 2 general over—vizi of all the involvements the
projects in order tc avoid omidssions or late-gtart of certain vital actions was
‘stressed. BSo also is the necageity to get all the governmental organs that have

inputs into the projzcts reperiy co—ordinated by an authoritative co-ordinating

body. N

C. Oiscussions on_eccononic chjectives ol an iron anc steel project

195. In discussing 2conciic chjectives of an iron and steel nroject, Dr. 3anjo
nmentioned that ideac about the decision eriteria to be used in answering the
questione of why steel lant should be buill can differ from country to country
and from time-time within a country, Thie connexity is compounded by the fact
that in the early decision stagss, it iz not roscible te cuantify all cost
maraneters. Therefore onc cannot basz hiz decisions on purc numbers reflecting
orofit, ECF etc. However, it iz nossible to asseable a set of parameters that
will constitute a scenarioc that will determine the decision zlementes such as:

(i) Value added of the project

(ii) Saving of foreign currency in the long-=tarm
(iii) Creation of employment

(iv) Best use of national resources

(v) Assuranec of steel supply to the economy

(vi) tultiplier effects on the tertiary sactor (services, transportation
cte.
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D. Assessment of feasibility

197. It was further emphasized in discussions that further studies are always
“mandatory. Feasibility, technological and engineering studics are conducted in
order to establish the mapnitude of the propossd investments and the cost of the
. production operations. These studies ascertain the following:

(i) Capital investments and financial efforts required. Extent
and degree of external financing neceded.
(ii) The time nceded to construct, commission and then reach nominal

capacities including measures required to ensure that operations at
design capacity are rcached quickly, and also measures needed to ensure

optimal prlductivity.
(iii) Impact of the rroject.
O Financing

©-190., One of the most important issues that came out of this discuscion was that
if we consider a theoretical case based on an estimated overal cost of say
$1,500-2,500 per installed tonne of capacity in a new iron and steel plant; the
investnent needed for a small integrated plant could reach as much as 5% of the
gross national product of a country. It is, thercfore, imperative to consider in
great detail what the effects that would be induced on the economy, in respect of

financing and repayment.

196, It was further pointed out that sources of iron and steel investments are
not many. The most common financing instruments being:
(i) International lending agencies
(ii) Bilateral financing
(iii) Comnercial loans

(iv) Joint ventures

F. Site location

200, Several factors were discussed that are involved in determining the location
of an iron and steel plant. Among the most important are the following:

(i) Raw materials
(ii) Energy

(iii) The market

(iv) Labour
(v) Socio-political considerationse
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G. Rawv matzrials

201, 1In his presentation on raw materials, lir. Zerhouni Hustapha emphasized that
it is important to thoroughly check raw matarials paramasters such as:

(i) consistency of thes analysis
(ii) availability of loecal ores; coals linezstone etc.

(iii) range of variations in the physical and chemical characteristics
of raw materials.

202. This is conducted for locally available of imported raw materials because

of the basic relationship between available raw materials and thz process route to
be used for Iron making. Therz are two available jprocesses to be considered in
this respect:

(i) Blast/Furnace and basic oxygen furnace
(ii) PDirect reduction plant and electric arc furnace.

The blast furnace and basic oxygen furnace method is based on iron ore and coke,
Specifications regarding the quality and characteristics of iron ores are considered
to be flexible. Hetallurgical coke however is consideored to be a scarcc raw
material and the pricc changes are regarded with concern by all steel masers.

Direct reduction recuires very rich ores (52% Fe) and natural gas. Some—
times the specifications and cuality recuirenents for the iron ore and ptllets
recuirad for sponge production can be difficult to satisfy.

203. Different technologies are available for changing the characteristics and
properties of iron ores by benefication and/or ore prepration such as: con-—
centration, removal of undesirakle clements cetes Dy these msthods it is possible
to upgrade a low grade o:e inte-rich ore-

204, It is important to conduct research and develomment during the planning
stage in order to facilitate process sclection for Iron making, coke and reducing

gas preparation.

H. Production capacity

(1) Size effects

205. He further pointed out that according to the specific state of the technology,
each plant has an optimal range of capacity. It is generally considered un-
aonoriic to install small units. The upper size limit is generally fixed by
technical consideration.

206. Generally the blast furnace route entailc largz sized plants. Direct
reduction route entails a snall sized plant. Installed plant capacities of the
Blast furnace/oxygen basic plant type are in the rangs of 2 million per yemr.
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Long products can be preduced in a plant with an installed capacity of 100,000
tonnes per year.

(ii) Froduct mix

207, He continued by pointing out that the nroduct mix and production programmes
are determined by:

— statistical data 2bout the overall cconooy
= data on steel consumption such as imports, exports and
apparent steel consunption
= charzgtistics of the main steel consuming sectors in the econony.

Te Aasemblz of‘_c!‘ata on den Qﬁ

200, The presentations was followed by a discussion regarding assembly of data
on demand. It was said that many methods have been develoned for forecasting
steel demand. The most important generic types are:

(i) Global estimation methods

(ii) Analytical methods

Usually a 17-15 year time horizon is used {or estimating steel demand.
This time frame concides with the oroject cycles of an Iron and steel plant.

209, Global methods are based on correlation between the steel consunption and
econonic indicatore such as:

- gross national product

- gross fixed capital formation
ponulation

industrial output etc.

steel intensities

210. Analytical methods for demand are based on the analysis of consunption of
each of the main types of steecl products of sector of the economy. The time frame
used is the same 19-15 year horizon. Analytical methods require a lot of time

and effort together tThe necessary detailed information. This methods have advan—
tages over the global method because of the following rcasons:

- a more refined nicture of demand is obtained

- the structure of consumption is more definatively defined thus
enabling a clearer definatior 6f product-mix

— facilitates the compilation of a chack-lict of the main steel
procuccs clients by product-nix.
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Je Selection of technology
211, Zng. F. Abouzaghla went on to say that as z point of reference for the
avaluation of total eanital recuircnents, it has Deen assumed that a typical

BF/BOF facilitr -rculd have an anmual cazacity of 2 nillion tons of raw steel,
y : b

As for DR/IF route, it has been assuned that most nrospective users in the
daveloning countries will be concerned with steel=making facilities in the range
of 200=300 tonz per day (i.e. up to 199,200 tons per year)., This scale of
nroduction can He achieved by a neuly erectad DR/IT integrated installation or
through the beacliiiart integration 0; ~ re-rolling or scrap-nelting ZF operation.
The capacity of suelh integrated mills (OR/IF routs may rise to 0.4, = 0.5
million tons, given the aporooriate bar, rod anl section rolling facilities.

212. He further asntioned that a commarisca of capital costs for flat and non-
flat nroduct mixes should encourage the daveloping countrics to give priority
non—flat products, i7 such a nolicy is consistent vith market requirenents. In
estimating average canital costs, it is assumed that the rolling and finishing
szctions of the steel plant will be orientad towards non—{lat products, though
not sexclucively so.

K. Jdesingn of dastallations and selection of nlant and squipment

213. Regarding ths design of installations and selection of plant and ecuipment,
Zng. Abouzapghla nantioned that usually the design of installations and the plant
equipnent ic - done by forzign commcnies according tc the selected technology and
the capacity of the nlant vhether it will be inplemented as one stagz or different
stages. 1In some countries the main Srawving of the inctallation is submitted by
the foreipn company and the detailed drawing is done by local companies whether

in the civil enginsering or mechanical engincering, Also in connection with the
implementation iost of the civil worly, the steel structure fabrication, erection
and some equipment can be done by local companies. In general the weight of
equipnent ic ecuivalant to one thenth of the installed nroduction capacity;

excluding the wmeight of structural needad. The following table shows some estimates

De2 iﬁl 2.0 22
- Gas route plants
Equipment 45,500 {5,500 159,000
Structurals 20,00 25,000 60,000
Slast furnanct routs '
Equipment ' 222,000 400,000

Structurzls 175,000 320,900
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The traditional steel making countrics and to an increasing degree Brazil, China,
India and Hexico carryout their om unb11=ering and manufacturing work as well
as that of other =lements. : .

L. - Indigeneous supply of spare-parts

214. 1In connexion with indigenous sunnly of spare-parts Eng. Abouzhagla pointed
out that the development of engineering capabilities might well begin with the
production of spare-parts to meet local demand, which can be assumed to be of the
order of 2,400-2,200 tons per million ton capacity, depending on the age of the
equipnent and the maintenance standards. In order to be able to identify
national technological constraints on manufacturing facilities, careftl assessment
should be made of the distribution of snare-parts in terms of their component

rav materials (iron, steel and non-ferrous castings forgings, and structural steel)
~and their weight requircments. FParticular attention should be paid to facilities
for the manufacture of medium and heavy spares. In llexico, for example, medium
and heavy ipares account for acs much as 70% of total expenditurc on spares, even
though in quantitative terms they are rclatively small.

ihe Developing local engineering anc jroauctlon canabiliti

215. He Zurther mentioned that in dewveloping local engineering and production
capabilities, priority should be given to light and medium-weight equipment for
rolling mills and {inishing llnuu. The ineorporation of heavy capital rolling
-eGuipment, such as mills for blooms, slabs, and wide hot and cold strip, in stages
of develooment ic not recommended, owing to the need for additional heavy
manufacturing equirmment for casting, forging and machining.

216, He went on to say that the light and medium-wéight equipment may include
mills for billets,. bars wire rods, light structurals, merchants, transfer and
cooling beds, coilers, shearc, and saws. [inishing lines may include straighteners.
vaws SuCars, @n wWell as bundlers for structurals, bars and rods. Rolling mill
equipment includes repetitive iteme such az mill stands, cooling beds, roller
tables, coilers, coil converys and straighteners.

217. He further pointed out that in prenaring contracts for steel plant
construction, considaration should be given to the inclusion of a heavy fabricating
and machining workshop. In the eourse of the actual construction, a substantizal
part of the ccuipment could be manufacturcd in the workshop,utilizing mainly the
contactors supervicory skills and loecal labour. Upon comgzletion of the plant; the
workshop could be operated by an appropriate organization as a separate antity to
provide a national heavy engineering facility. The procedure might ensure the
availability of an experienced and trained indigeneous labour force and of the
tools that would rermit locally made steel to be consuned in the manufacture of a
large proportion of the capital equipment and spare-part needs of the national
industrialization nrogramme.
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e Mﬁg}toring-og_gonstructian anc_of project imnlementation

218, In his presentation, Mir. Ojobor said that to ensure an organised programme
of works and a timely realisation of the project the construction and implementa-
tion schedules should be cleosely monitoring consulting group to who should be
attachad a good memder of indiginous personnel. lose monitoring is essential so
that lagging activities could be corrected beforz it becomes late, Ilonitoring is
also involved with checking the cuality and cuantity of supplies to ensure that
they meet the conditions of the contract between the owner and the contractors.
[ionitoring helps to indicate how and wvhen to press outzide governmental agencies
for accelerated actions on thier oun contributions. Also, in cases where
financial disbursement to coniractors depend on volume of work executed, close
monitoring ensures that centractor gete paicd only for the actual amount of supplies
and ziorlc done.

216, To malre construction and implementation schedules meaningful, they must
be up-dated at regular and fixed intervals of tine.

220. lir. Ojobor pointed out that; As part of the action guides and the setting
oi targets for realisation within a time-fram=z; a project implementation programme
should be drawn up once the basic decision has been taken to proceed. Three broad
classes of programmes will be necessary during the course of project implementation,
namelys— Rl

fa} Global programne;

(Q) A master schedul~ of construction;

.

(g) Detailed schedules of construction activities

221.  He went on to say that the global schedule is required at the early stage.
It should contain the time—=frame of execution of the following activities necessary
for the realisation of the project:

) 1Initial planning and finalisation of concepts;
(ii) Investigations and full tecting of raw materials;
) Detailed groject report;
(iv Develomment of mines and quaries;
(v) Recruitment and manpower development;
(vi) Development of requisite in-frastructure including
— access roads
= railways .
— houcing schemes for construction and operation
worlkers
- pover supply for construction and for operation
— vater supply for construction and operation
— contractor's construction bases.
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0, Construction master schedule

222, In this connection lr. Qjobor pointed out that the construction schedule is
drawn up shop-wise and will contain the folloring activity versus—time inputs:

~ design and elaboration of working drawings :

~ supply of all materials (civil construction materials, structural
steel works, sheeting, ecuipment ete, )

—~ execution of civil works

—~ execution of civil structural erection

—~ execution of mechanical etuipment cerection

— execution of electrical installation

— execution of instrumenting installaticn

— execution of cold-tests

— execution of commissioning

— execttion of performance guarantee tests.’

223. He went on to say that the master scheduled schould show, eoxplicity,; the time

f entry of facilities escpecially those under the direct control of agencies out-—
side the steel company itcelf such as electric power, railway etc.

Detail schedule of construction

224 He further pointed out that the detailesd schedule of construetion will go
into derth on various shop by having more activities indicated alongside the
duration. Large consiructior project use

General considerations on drawing up an implementation schedule

225 In concluding his presentation; lir. Ojobor said for developing countries
integrated direct reduction steel complex takes betueen 23 = L years of
construction, excluding all external facilities. 3last furnace plants take
between 5§ years - 63% years, African countrics smbarking on steel projects should
not press their contractors to coupress the period unduly because of the problems
of the owner will have in meeting his own obligations such as manpower, raw
materials and general infrastructural works like housing.

225, In drawing up the global project schzdule the time needed to obtain certain
government approval and for execution of those obligations which are the obligations
of the owner should not be optimistically under—estimated.

227 Developing countries should not take much in terms of bonus to contractors
for early completion of construction.

226, He finally said that great surveillance must be placed on the progress and
state of readiness of raw materials; trained persomnel and the external facilities
of pouer; gas etc. because the lack of any of these could frustrate the project
even when construction has been completed.
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P, Preparation of manpower for operation maintenance and management

22G. As it was agreed upon in connection to planning of the manpower for
industrial deveiopment. The planning of education training especially in the
technical field must start earlier at least five yezars in advance. This planning
include the different stages of education covering the technical schools
institutes and universities. 3efore starting the construction of the steel plant
ve must start the recruitioent of the manpower needed for construction and
erection of the ecquipment. In the same time the ey staff needed for the operation
and maintenance of diffirent production units mugt be recruitcd and sent for
training under the supervision of thes ernuipment suppliers in similar steel plants,
This training programme should be planned according to the schedule for the

start of production units. On the other hand we must put in consideration to
utilise the experience of the manpover wvhc particimate in the erection phase for
the operation and maintenance. Ia connection with the management staff a plan
must be put in advance for training courses in both top and middle management,
These courses should be carried locally or in foreign countries. Also different
visits to similar steel plants is recommended.
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CHAPFTER VI
FLAITHTHG FOR AN ENGINZZRING FLANT

Summary of presentaticn

230, lir, AJX. [fitra gave a detailed presentation on the subject and elaborated
the different stages of planning which includes market survey, policy, technology
selections etc. which are to be carefully considered for the successful 1mplement—
ation of specific engineering projects.

231, During the study for Survey of Demand for product or services the important
criteria should confine to four major arcas e.g. (a) national demand — past five
years amd projected ten years in value and Uuantity, (b) subregional demand in few
neighbouring countries as indicated in (a), (c) replacement of existing products
due to obsolesence in value and quantity, and (ﬁ) requirement of spare parts and
accessories based on a, b; ¢ above in value and Quantity.

232, With regard tc the Policy of Import Substitution the author cmphasized that
the import substitution plays an important role in developing countriec for
industrial development. Therefors it is necessary to review the past import policy
and to negotiate with the government to repulate the import of a particular
engineering product which is proposed to be manufactured locally, at this stage

it is necessary to highlight the foreign sxchange savings and creation of local
employment through the establishment of such proposed projeci.

233¢ In order to establish the Selection of Output and Product Mix for a
particular product it is necessary to consider the following aspects c.ge

~ to set an initial production target based on market survey
(units to be manufactured/year);

— to assess the degree of external and internal technology, skill and
investment requirement;

— to negotiate with existing importer to obtain foreign manufacturing
source for particular product;

- to plan Bought=out=finish (30F) and liachined own workshop (MDH) parts
and component {or that product.

234e During the preparation of Prefeasibility Study the author explained the need
for the preparaticn of a document which should include all the important parameters
stated above. Such an illustrated document will interest the potential collaborator
and the market opportunity for this product which will eventuallv lead to possible
investment participation. The pre-feasibility study should not be a complex write
upe The purpose of the study will be to promote ccilaboration services. The author
explained that the pre-feasibility study should also include important industrial
incentives offered by the Govermment in order to attract the investment opportunity.
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2235, The author highlightes the necessity to rrenarz a study of sxisting

-t

engineering 3acii=up support Jfacilities and Aancillary I dustries support facilities

within the ccuntries, .These facilities are foundry, forging,; heal {treatment, machine
shope, tool room, Pfepair and maintcnance ztc. which can benefit from greater sub-—
contracting arrangements in order to manufacturz local parts and componcnts of
particular product, )

225, During this carly stags of the project it is important to nesgotiate with
the prospective collaborator so as to obtain design; drawing and process sheets (at
lzast assembly drawing of the product) in order to asscess the investment criteria.
The detailed dialogue is also necessary with a mwospective colladorator so as to
establish cost involved in the procurement of (a) assembly/cub-assenbly/parts
dravings; (b) tools drawings: (c) procsss sheets Jor planning; (d) rough estimate
of manufacturing costs in the ccllaborator's country.

37 The author then highiighted the modalities for the preparation of feasibility,
scu@y. He mentionzd that the cost of the feasibility study should he shared
batween the Jocal company and the rrospective collaborator. The cost/bznefit or
techno—economic study should be based on alternative technclogizs availabls in
internaticnal market and adaptation reguired undar local conditicns. The equity
partvicipation should be clearly spzlisut in The feasibility study ineluding the
fund necessary for initial invastment. The study should also indicate the pahsed
expansgion of the munufacturinb nlant. He elaborated that the foasibility astuuy
should include (a) basic investment (plant, machinery, udrklng capital esTimated
volume of productiosn »oer year)9 (o) estimatez and list of plant and h“chln ory and
comwn service facilitiesy; (o) ostimated manufact uring time and cost foasad on
direct and indirect ladour cost) and (a) a2stimatad material cost; { &) estimated
labour requirement (skilled, semi-skilled, unskilled, managerial staffs etc.);

(f) other 'cn' costs 2.8, 2lectricity, heating, light, cervicas, manpower training,
administrative ete. (g) centingencies.

235. The author highlightud that the Sign of Agreement should be worked in legal
framevork invelving The local and foreign _1naﬁC1~‘ institutions. With repgard o
the Site Location, he ﬂcln%eu out that the major considerations should be {a) size
L-.*m— uw . . - - . " -
ﬁf tna plant in sq. meter; (b) vicinity of wrorcsed plant to other manufactuming
s (¢) existing Aacl11.i° Sefe TOAUS, alpc*ric supply, housing, water stupply,
rallways,rpostal, telax, communication ctcej (&) type factory shed ctc.; {c) trans-
port for workers,

229 He then focused the nead for the Selection of Technology. The tachnology
lectlfn should be based on procucu volume (a) suwall batch size; (b) medium batch
size; (@ mass production. icting technologizs available within the couatry

shoul"I be assessed and emﬁloyment criteria shouid be given priority.

242. He went on tc say that the Selection of Machinery ani doud paent shoﬂla be
based on (a) type of machine accsrding to manufacturing tcchnicue e consid tared;

fb; skills of labour/cperative to guide the selection of the complaxity of machinery;
c) engineering processes tc govern the mzjor criteria for the selection of
machinery; (d) maintenancs level; (u) investnant linitation.
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241, The author then outliicd the design of Plant Layout. In accordance with
the machinery relcction, the following consideration should be taken during the
preparation of plant layout: (a) method of production (jobbing or mass scale)
(b) establishment of varicus departments (foundry, machine shop, toolroom,
fabrication, etc.); {(c) disposition of these sections for effective movements;
() water supply, clectricity, raintenance shop etc. ; (e) stores and storing
facilities; (£) weci-nical kendling; (g) administrative and walfare services etc.
(h) preparaticn of plant layout either by consultants or by the collaborator
participating in the pirojects {i) semarate layouts for lelectric supply, water
supply and air svpnly and sutiission of these layouts to the appropriate govern—
ment authcritics forr apprevala,

242, lle thon poinbed cul the importance of obtaining the guotations and follow-
up of the project, It is necoosary to obtain quotations from three altermate
suppliers indicatiing CeI.F., Fu0.Bs and F,C.Re prices. The following components

of the projeet sicizld b= ccnsidered e.g. (a) quotations for building including land
levelling efce; (b) quotcticns for machinery and equipment; (c) quotations for tools
etco; (d) quotation f-» electirical installation; (e) cuotation for water instal-
lations; (f) cuctatic: for air installation and pipe work; (g) quotations of
transportalicn oo Installation of machinery; (h) quotations for raw materials,
semi~finished, {ini~hed Loughtor! and imported parts and components; (i) quotatioms
for spare paric of mochinsry and equipment. At least O to 10 per cent spare

parts by valve £hould be ordercd uith machinery and equipment.,

243, During %~ [etablichocat of the Company, he pointed out that a final plan

should bz drawn :.1;_3":53“.‘1;:19 lemmat the project and to establish the ordering
points. The Pla-> for ilanpewer Trazining should De programmed before the project
implemer.viticn niage in the following 2reas e.g. manager, accountant, super—
intendents, forcuan, eharge hand and operatives including nlamners, designers
and drauvgaismene

= o e
Summa of Discun=izmas
SUMMATY O Lrseio™ 08

24Le During the dissvondon dmportant points were focused by many delegates
where celected prejocis failed due to lack of considerations of important para—
meters discucced abovaas [a many countries in Africa, it is observed that
projects arc -uwdenad o vhe tasis of licensing agreement. The majority of such
projects failed o had proiiens duc to lack of interest on the part of the
collaboratc». Tho delegates apreed that it is better on the part of African
investors to iavelvs mor: of joint venture projects with equity participation
from the foraigs: collzbrr.sors.

-

245« I¢ vas furil.er agroed tha’t the financial institutions should participate

during the negovistion and contraciing stage of the project,

246, Probi=iy rolated 1o the selection of new engineering projects were zlso
elaborated by Zc:2> dolegates. It was noted that the selection and location of
plant should bz directed *+5 two arecs is.es (a) in vicinity to the existing
infrastructure; {h) “or rcgicnal and rural cdevelopment within the country. A
comprehensive aszzrumrent is vrequirved in selecting such areas,
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247 In deciding a product for local manufacture, it was noted that existing
importers of such product should be encouraged to be involved in local manufacturecs.
The specific Indian cases were discussed where local importer of tractors and
implements become the manufacturer of such products in joint ventures with the
foreign companies from whom they used to import.

248, The development of ancillary industries which in the back bone of engineering
industries development was discussed in detail., It was agreed by the delegates that
an inventory of ancillary industries facilities should be considered before embar-
king on an engineering project. The Indian experience in this case is of great
significance to the African zountries,

24S. The transfer of appropriate technology was discussed in great detail,

It was agreed that UNIDO and ECA can assist in these important aspects. The delegates
took note that it is essential that the countries should train their staff in
selection of appropriate technology and related machinery and equipment. . .. ...

250. Some of the delegates pointed out that in some engineering prcjects in Africa
the same consultants werc used for machinery selection and suppliers of machinery.,
It was decided that the feasibility study and selection of machinery and equipment
should be assessed by third pary; UNIDO assistance on this can be requested.

251, The importance of manpower training was discussed in details by the
delegates. The majority opinion was to train the personnel in the key positions
before the implementation of the project, international assistance in this fiecld
can be well utilized.

252, The discussions concluded with a positive recommendation that in seiecfing
various projects it is desirable that the joint venture projects should be
encouraged from the developing countrics under TCDC or ECDC.
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CHAFTER VII
CONCLUSION AND RECOMMENDATIONS
A. Iron and Steel ilaking Technology and Manpower Development
Iron making

253. In view of the improved world record for DR plants, it should be given
consideration especially for countries without coking coal but whic* have access
to natrual gas or other reductants. It is not advisable that developing
countries risk their scarce rescurces on any processcs that are not in successful
commercial operation. Therefore only commercially successful processes should

be considered when selecting a DR process. -

Steel making

254. (&) Noted that such processes like LI, EF, are well established.
However developing countries should not exclude from considration
Siemens Martins (open hearth), even though they appear to be falling
out of fashion in developed countries. This is mainly because of
its lack of complexity in addition to its flexibility in accepting
charge materials. In view of the energy situtation and for countries
wanting tc start iron and steel works with EF melting scrap, the
development of cheap sources of electric power, especially through
hydro=clectric stations, should be greatly encouraged.

(E) In view of the low scrap-generating rates of most African economies,
in any preject using scrap as an input, it is inperative to sake a
hamad -~

i : .
soran inventary and a eovan-monsmating wato forccast, baszed con the

same principles as the inventories of natural resources.

Ore preparation and coke preparation

255. (E) It is desirable to use the opportunity of the available techniques of
ore benefication to process the raw materials as close as possible
to specifications required for input for iron making.

(E) In order to avoid embarassment during the operation stages, the chemical
and laboratory investigation of all intended raw materials must be
thorough and exhaustive and should cover the entire deposits that should
be well sampled. However it should be borme in mind that in actual
iron and steel making process gquality lower than those specified arec
still usable.

Coke—oven

(g) In view of the progress made in the commercizl usc of forned coke this
alternative should be borne in mind by countries with poor coking coal,
This should be considered along side with possibility of importing
prime coking coals for blending with the local coals
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(b) Because of the many investigations and tests on coal that are usually
required at the planning stages, subregional laboratories serving
many countries of the subregion will be highly advantageous in raw
material rescarch and tests.

(c) In any consideration for charcoal-based iron making, it is important
to ensure the replacement of the forest resource exploited for
the making of charcoal, otherwise a serious and permanent damage to
forest resources may take place and the plant will be grounded.

Reducing agents for DR plants

255. Hatural gas has been well established as a source of CO and Hp for DR plants.
However CO and H2 could also be obtained from coal gasification although such
applications are not yet in commercial use for sponge iron production.

Ingot and continuous casting

257, Ingot mould casting requires higher investment- than continous casting.
However, because of the higher requirements of skill and expericnce needed for the
operation of continous casting machine new plants, expecially with production
higher than 1.0 million tons per yesar,should consider ingot mould casting as a
recommendable soulution. This should however be considered in relation to the
quality of products to be cast and the product-mix,. '

Special alloy steel

258. The requirement 5 Hlloy steel in African countries is low and the required
know=how is high. However if there should occur, for strategic reasons a demand
for such producte, it could be met by small slectric furnaces.

258« An imnediate complimentary action ained at long-term preparation for alloy
steel production is the encouragement of local manufacture of ferro-alloys for
export from the abundant raw materials in many African countries instead of
exporting the ferroy alloys raw materials to developed countries.

Auxiliary facilities: Power and water

260. (5) In view of the influence of electric power on production cost all
efforts should be made to tap any low cost source of power supply,
especially hydro-stations.

(E) Limited self-generation of electricity within the plant continues
to be rccommendable so as to recoup cnergy (fuel) within the plant
which otherwise could be wasted. Such a stand-by capacity will also
protect power sensitive sections from total failure of the main =
electric prwer supply.
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(2) Because of the importance of water to iron and steel making
processes good and adequate sources of water must be given serious
consideration in the location of the plant. As much as possible
water re~circulation should be adopted to limit consumption to
just make-up and thus reduce operating cost.

Refractores

261. Because of the high and consistent neec of refractories in steel works
Governments should give serious thought to the establishment of local refractory
plants, Subregional centres for investigation of refractory materials and even
for production arc desirable.

*'Material handling

262. (3) The nccessity for a good rail-network within the country for
transporation of raw materials is obvious. ¥hen iron and steel works
are located on green sites it is advantageous to link it up with
rail lines for supply of raw materials and distribution of finished
products, :

(b) Sub-regional co-operation for development of iron and steel works
require inter-regional rail and road links as well as harbour

assistance for the transporation of raw materials from the

participating countries to the locaticn of the works.

(2) Care and detailed attention must be given to the désign deeision
related to the supply and handling of impcrtant raw materials
like ore and coal ecpecially in respect of reliability of supply
routes; adequaey of storages; and flexibility and adecuacy of the

discharging facilities.

Maintenance facilities

263. Because of the lack of opportunities of obtaining maintenance assistance
from specialized agencies for steel plants in African countries, it is recommended
that adequate provisions in faeilities be invested upon including foundry, forging,
machining etc. for repairs and the making of necéssary spare parts. The need to
develop an effective system of preventive and major maintenance should be tackled
early before the start of operation the plant., Since in most steel plants well
trained maintenance persomncl are required and since they constitute abour 50 per
cent of the total labour force, the carly training of the maintenance staff should
be given top priority. :

ality control

6L, (g) The establishment of a strong and centralized quality control
division in stecl plant is paramount importance.
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(b) Inspite of the high demand of ste:l products in developing

" countrics whi-h sometimas coulsd lead to customers buying
whatever they find, steel plants wust nevertheless protceet
customer interests by ensuring goo? cduality standards,.

(E) At the sams time developing couniries should introduce a limited
range of standard of steel products in accordance with international

standards.

Instrumentation and automation

255. Considering the skill requiroment for highly automated plants: the high
investment cast an’ the dacreasc in manpower requirement it is nov recommended to
start steel industries in develcoping countries with a high depgree of automation.
Similarly, ths over—use of automatic proczss control of operation is not
recommended. Therz is the nead to assist indipenous personnel tc first grasp
the fundamentals of ‘lecision-—making in operating the equipments by using manual
control beforc-ocuitching the procesc to autcmatice controls.

By-product of stecl plant

265,  (a) The recuperation of by-product for the products of coke oven is
recommeniablz. Howevoer careful selection of the range of products
to be manufactured in th2 by-product plant must be adopterd on the
basis of local deman! for the nroducts and other altarnative
sources,; if availablz especially through perochemical industries.

(E) Slag cement industry locatzl preferably close to ths works is

"~ recommendad for blast furnace routzd plants as part of the down-—
strean industry. However, the suitability of the blast furnace slag
for cement production should be “ctermined in advance,

(g) Slag can alsc be utilized in bricke, slag woel manufacture and
road construction.

Planning for an iron and steel plant

257. In planning =of iron and steel works, ito of greest importance in the first

phasz of the stuldy to obtain the following

-~

%
i
Nyt
Ve

(i) Actuzal demand and projections for 10-20 years;
(R) The availabl: raw material in the country maialy

(iron ore and coall.

(E) The infrastructurs anl its canability t> the needs of stael

industry mainly (railvays; power; water).

The second point is thz sgzlaction of technology. There arz 2 main routes:

267 The first route is DR/EF. It has been assumed that most - prospettive-users
in the developing countrisc will oc steel plants of capacicy (10,000 tons/year).
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Thiz scale of production can be achieved by through the backward integration of a
re-rolling or scrap-niclting and EF operation.

The second route is bHlast furnacs for annual campacity of 1.0 million ton/year
an? above. The availability of iron core or ccal iz sssential for this routc.

Design of installations and sclection of plant cquipment s

260, (g) In most of the developing countriess cdesign of installation and
plant ecquimeznt is carried by forzign international commanies
however in some of them some of the designs and detailcd
drawings are donz by local design officas. Considering the
large zquizment involvad it is recommended to develon» the design
engineesrigg and manufacturing capability and begin with the
production of spare perts to meet local demanus.: This will need
the putting in the plant the nanufacturlng facilities which include
foundry, forging, machining, anl electrical shops. In the course of
the actual construction, a substantial npart of the 2quipment and
structures could be manufactured in the workshop, utilizing mainly
the contractors supervisory skills an? local labcur.

(b) This procedure might ensure the availability of an experienced and
trained indigenous labour force and heip to manufacture some
equipment and spare partc neeled for the national industrialization
programmne, '

(9) An integrated iron and steel plant is likely to bz economical

if built for a capacity of 200,000 tons/year or higher. This

figure iz gbeut the mlndauw llumii of zeonomical nroduction

capacity of the main iron and steel naliing processes. Countriecs

planning steel plant of capacities lower *han this could congider
scrap melting with clcetric arc furnace and rolling mill,

supplamented if need be by imnorted billzts. Such a complex

could be converted to an integrated plant at a future date when the
demand of stezl products riszs,

(¢) It is desirable that any of the African developing ccuntry
sambarking on steel preject should have at least one of the main
raw materials because the economice of the project is likely

to be unfavourable if both raw rweterials and machinery are all
to be imported,

(E) A minimum proven iron ore reserve of 25-30 years ought to ba
available as a2 safe basc for an integreoted steel plant. 3Baeing
a plant on lassser reservz shoul” he backed up by an assurance
of other alternative cources which must be cconomical,
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Implementation

o 9 (;} Zither durinpg the planning stag: or the operationzl s
" implementation there is a need for an overall co-ordinating
machinery with suffi~ient decigion-taiking pover so ac
in solving interface sroblems beliieen the stoel project and
other onerations such as: educaticnal cystem,; transport cystem,
water agency 2tc.

(b) In Zoveloning countries DR Direet leduction plants would normally

T take 3~4 years for conctructioin. Blast furnace plants would
take 50> years. In drawing up the master schedulz of construction,
the contactors should net be presser to unduly comoress the
construction perio bacauce the owner csuld by so doing create
mors oronlems for himszlf in meeting th=2 obligations related to
reeruitnent andd training of rersonnel and in cnsuring availability
of the rav matorials at the right time for commissioning the
plant.

(g) In tbhzs course of project implemontation, Governments chould try
to reduce the usually long periods nzaced tce obtain Covernmental

approval on matters affecting the project because long ~clays
woul? upset the implementation scheculez,

Project financing and economics

271. (g) Governmanic ohould bear in mind, while examining the teochnoecononic
analysis of ateel projects in the feasibility stucy that steel plants
do not usually give good rate of return on investment, eoven in
cdeveloped countries with long stesl melung traditions and experience.
dore concilsration could thercfore De nlaced son the strategic
importancs, the profit in the Zoim-strean industrisc and the social
benafit and foreign exchange savings.

(E) The budgetory provisions {or pre—operatinnal cxpensec and
contipgencizec chould not be under—catimated.

(g) Joint-venture projects with contractors or eruipment suppliers

have inherent riske of causing mrojzet cost inflation. In viewof -
the sac experiences of many countrics in joint~venture busciness
countriag that are constaincd to adopt the procelurz by financial
or cther rzaconc should have the project ssparatzly cevaluated b
a thir? and neutral pery. In this recpset ICA/UNIDO's-assistance in
some form iz recommended,



®/C.14/INR/23C
Page 45

3.

(=)

Hetalworking Teq&nologics and lianpowcr Developnent for
3ngineering Tadustrize

idetalvorking Teciinolopics

-
S . -

Casting

272 (g) Foundry technologies should bz Jiversifizs? in the Tascterm and

X

Southern African. subrzrion particularly by the introduction of
steel castings, mallzable and 5.G. iron castings. Greater
attention is required to improve thz Tzchnologies in pattem~-making,
mould/core making an? metallurgical asrects. The pattern

makers anl mould makers importancs should be recognized anrl

better remuneration should bz given to then.

(b) loulding sand should be recycled in order to reduce the sand cost.
For every one tone of metalecasting twe tons of sand are required.

(g) Particular attention is roquired at industry level to improve
casting drawvings so as to improve prtitarn making, It is

reconmznces. to improve the quality of casting grade in linc
with British or equivalent standard c.g. B.S. 1452:196]) Grey iron
castings Gr./; B.0. 2332:1972 Rearlitic melleable iron castings
HaGred; 3.8. 209:1972 "Thitcheart malleable iron cactings 114Grolis

and 2,0, 2779:1973 iron castings with snhoeroidal or nodaktar
gravhite ii,Gr.6,

(i) Existing foundry facilities should be n»roperly utilized vherever

i t naticnal level., The cuncla technology should continue,
but specizal attention should be given during sclection of

ction fumacec. Tac Hla.iiﬁ\::i‘.ir DAL U Cadwlul izl &'\;.‘-'..-'Ul.ll»lt:&_ic-lllj_;
induction f{urnaccs in countriss vhoere the procurcment of selected
scraps or goodl quality pig iron is difficult,

(g) The testing facilities for the foundry materials and finished
products should be nandatory.

Hot farming

273

e

. (g) The improvement of the blacksmith forging technology particularly in
' the rural sector is recommendel. IF possible mechanical nower
striker should replace the existing hand forging technology.
(E) The hot forging activitics in engincering industries should be expanded.
The closed die forging techneclosy sheould be introduced as early as
possitle in order to produce local spare parts, auvomotive parts and
agricultural implenent parts.
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Qi) The local die and tool manufacture for hot forging operation should

"~ Dbe developed, 'herever possible mechanical forging presses should
be installed, I.echanical drop forging machine should be used for
primary forming an! to be followed by forging presses for secondary
forming. -

Qi) The existing are furnaces should be utilized for the production of
steel ingots for forging. LCastern and Southern African countries
do have arc furmaces in their steel mills with capacities ranging
from 5-13 tous/charge.

(g) The appropriate die an? forge material should be selected and
standardized in the Dastern and Southern African suoregional,

L]

Cold forming

274 (g) All types of cold forming technologies in the Eastern and Southern
/frican subregional countries e.g. upsetting, extrusion, metal
spinning, thread rolling amnd wire drawing should be expanded and
new ones have to be established.

() The metal spinning technology should be further developed and
spinning technology to scumall-scale level shouls be provided.
Appropriate machinery facilities (low cost) is of paramount
importance to the establisaments at viliage craft level,

(c) The non—ferrous metal erxtrusion technology for the manufacture of
tube containers (for medicine, toothpaste, cosmetics) and the door
an” window aluminum frames sections should »e developed.

(2) The existing bolts and fasteners manufacturers should introduce
thread rolling and upsetting technology for hardware upto 3" or
approximately 12,5 mm dia. producta.

(e) Particular attention shoul” be given to thé locil manufacture anrd
maintenance of dies anc tools for cols forming.

Fabrication

275 (a) Although reasonable fabrication technologies are developed in the
Zastern and Southern African subregional countries, particular .
attention shouid be given to introduce CC2, submerge arc, stud welding
technologies on wide scale to the existing engineering industries,

(b) Tool designs, press tools “esigns and complex formed bending toolc
descipns in existing industries should be iuproved.
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(c)

@)

(e)

The expansion and improvement of tools, press tools, formed tools
and compound tools manufacture within the existing fabricating

- industries should be developed if the demand justify such pro—

duction of tools isc recommended,

Appropriate machinery and equipment for fabrication shops should
be selected, Careful consideration should e given not to install
heavy machinery for light engineering products.

liore safety measures and quality control in engineering fabrication
industries should be provided,

Metal cutt'gg

275,

(@)

(&)

()

@)

(&)

lore rotating cutting technologies in existing machine shops should
De introduced, It is also noted that single cutting technology has
considerably developed in the Eastern and Southern African subregion,

Surface broaching technology and external and intermal broaching
technologies in large repair and maintenance workshops and in
selected machine shops should be introduced,

Throughvay tip cutters for milling and tarning operations should
be introduced, These technologies reduce tool setting, repmrding
and tool maintenance costs,

At least one engineering industry that manufactures small cutting
tools (drills, taps, cutter etcr.’g should e established in any one
of the Zastern and Southern African subregional country. Subregional
co—operation is an important parameter for such a project.

Every machine shop should provide facilities for appropriate tool
maintenance and tool design.

Tool making and heat treatment

277

(2)

(&)

(e)

Existing railway workshop, large repair and maintenance workshops
and industrial estates should intensify their toolroom activities,

The existing toolrooms should produce jigs, tools, fixtures, dies,
press tools, etc, Jigs, tools and fixtures technology should be
expanded and incorporated in the majority of the production machine
shops,

Existing toolrooms chould be upgraded anc if possible should
manufacture standar< jih bushes, pins, clauns, bolts holders,
supporting plates for other industries.
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(d) The existing toolrooms or proposed toolrooms should cater to
the supply of standard and special tools to other industries on
hiring basis. '

(e) Ixisting toolrooms should be reinforced with ji- and tool
design offices which should form integral part of the toolroom.
Toolroom management should be separated from machine shop manage—
ment »

(g) In every toolroom there should be heat treatment facility particularly
the case-hardening and through-hardening technologies.

(g) A greater care should be taken in procuring appropriate materials
’ for tools, dies etc., and proper measures should be taken to
standaxdize the tool body and accessories wherever possible,

.Ql} Heat treatment technology and facilities should be expanded to all
machine shop activities in the LEastern and Southern African sub—
regioil.

(i) A rigorous quality control in all toolroom activities and heat
treatment should be introduced.

(j) At least one jig boring machines in each cf the Fastern and Southern
African subregional countries in Africa should be installed.

Metrologz

27846 (a) An inspection and quality control section should be installed in
' cach machine shop in the Eastern an< Southern African subregion.

(h) Ade-uate provision should be made in eristing and proposed
engineering industries to procure suificient inspection and
measuring tools.

(¢) The existing machine shops should incorporate working and master
gauges, and reference standards with 2ppropriate inspection
facilities. '

(d) The local manufacture of simple inspection tools in existing
precision engineering industries should be introduced and impreved
in the subregion.,

Metal coating

279 (2) The existing galvanizing plants in the Bastern and Southern African
subregion should be utilized and metal tining technology for the
production of tin plates for containers should be indtroduced.
lixisting galvanizing plants should also extend their facilities
to the steel door and window frames manufacturing industries.
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()

(c)
@

Nickel chrome plating plants and annodizing plants should be
- established for engineering consumer products. It is further
recomnenderd that these plants should cater for the needs of
large number of engineering industries,

The electroplating technology and manufacturing facilities should
e standardized,

Blectric vat type or barrel type galvanizing equipments should be
installed for small steel parts e.g. screus, bolts, nuts, etc,

Institutional Development

280,  (a)

@)

(e)

Governments should designate a limited number of foundries, forging
shops and toolroom facilities in the interest of serving national
industries and manpower traininge. Hew ones have to be created in
countries where such Tacilities are.not available., These workshops
must be equipped with the relevant eruipment and manned by trained
and experienced perconnel,

thile these industries are being set up, training programmes should
be formulated for local personnel botir in local technical colleges

as well as in colleges abroad. These programmes rust culminate - in
well programmed industrial or shop floor training in weil established
industries in local regioms or abroad.

Government should gather information on all existing facilities to
ensure proper direction and co—ordination of their functions on a

national lev~l, Als~ the related functions of metal coatings etcs
need to be centralised or introducerd in the swhregion 2o 2 commen

service facility.

(») lianpover Development

Castings
281, (a)

()

Hot forming

‘To introduce in=plant training craft courses at national level to
train pattern makers, mould and core makers in existing foundries.

To introduce speciaiized training coursec for foundry technology
at polytechniques level,

and cold forming

202 B (E)

(o)

To introduce hot forming and cold forming technology in the curriculum
at university and polytechnicue level.

To train designers for hot and cold forming die design. At precent
this facility may not be available within existing industries in



/07,14 /INR/238
Page 51

Tastern and Southern African cvntg’es, Taerefore, it is
necessary to send nationals abroad foir this type of training.

(c) To upgrade the skills of toolmeikers in order to manufacture hot and
cold forming cdiesc

Fabrication

233, (2) To train welders in CC2, submerged ar¢ and other specialized welding
techne! gieso This can be achievec through in=plant training
cou: 3e5 organized at national or smultiraticnal level, ..The above
special welding technological courses should De introduced at the
polytechnique level and even at crafte level. - ¥

lietal cutting

20he (&) To organize in-plant training courses for turning, boring, screw
' cutting, drilling, planing, gearcutting, fittings, inspezction and
cquality control, at operative lezvel., Such cources should provide
acequate appropriate tooling facilities so-that the operators can

ilearn the mcdern method of machkine shon practicse

(..3_) To belster trade courses on rictak culting technologies with
-~ approrriate curricula in order vo-Zupply indusiry with specialized
“gkills.

(g._) To create supervisory courses at p-lytechinicue level for machine
. shop practice. b i

(g) To intieduce product®-m and induesi—lal engineering courses at
polytechnique and university level,

(3) To creute institutional faciliiies o upgrads omeratives from semi-—
shilled to skilled from skilicd tc .supesrvisory and from supervisory
to management cadre. This can be achiered Dy the' creation of
facilities such as evening clasces in existing trade schools and
polytechniques. Arvangements ‘o offer wime off for personnel to
study in educational institutice is highly to recommended.

Tool making and hcat trcatment

205. (g)"To trair high skilled operacives for [itting, turning, boring,
milling, grinding and precision tcol making. This can be achieved
by the creation of toolroom faciliies within wxisting trade

cchool and polytechnigue worlkshops.

(2) To introduce jig and tool desigu courses at polytechnicue level.
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(g) To send abroad tocl room operﬁtors to obtain experience in press tool,
die and mouldmaking technologies. It is proposed that these
operatives during their training should work in large toolrooms
in order to acquire necessary practical skills.

(d) To produce heat treatment technicians at polytechnique level.
Heat treatment courses should reflect industrial necessity
rather than theoretical aspects of heat treatment.

lletrolegy
206. (a) fThs cuality control and inspection courses should be included at

polytechnique level.
(b) To organize in-plant inspection and quality control courses with
particular reference to improve capabilities in appropriate choice

of inspection ecquipment and inspection method.

(g) At trades school level more appropriate curriculum sheould
be established in inspection methods.

(Q) At the university level, metrology should be taught within
given courses with reference to industrial requirement.

Metal cocating

287. (a) To train operators at trades schools for electroplating and
galvanizing process. OSuch courses should be more oriented towards
maintenance and running of plants and equipment.

Gg) To include metal coating courses at polytechnique level.

(¢) To organize in-plant training courses in metal coating processes
vhere facilities are available,

Cs. izanporer Development Conclusions and Recommendations

208, A planned approach to the forecasting of technical manpower requirements
should be adopted. Using a combination of maero projections, direct enquiry and
labour coefficients and progressively increasing the degree of detail as well

as accuracy, long=tera and mediwm-term {orecasts should be made to plan education
and training facilities.

209, Technical Education and training institutions should be planned well
in advance and action to set them up initiated 5-10 years before they are
scheduled to contribute to the supply of manpower,
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290, Tnetitutional facilities, in the same manual industrial facilities,
should be created in planned phases in terms of diversity of programmes as
well as capacitys

291, Mew disciplines required for the industrial programaes should be
identified e.g., metallurgy, mining and ceramics etc. for the iron and steel
industry, and production and industrial engineering for the engineering
industries, and facilities created for them.,

292, Industrial training should be integrated with academic programnes,
Period spent or industrial training should include industrial problem—oriented
"Ol'kn

293, In countries having a large potential for iron and steel industry, the
possibility of developing multidisciplinary academic programmes for this industry
should be explored.

29 . Part=time courses for those employed in the industry should be started,
These could be in the form of sandwich courses, evening courses or on day-
release basis,

265. Large indus*ial units such as iron and steel plants should have their

own training instiiutes. These institutes should provide training for worker,

techknician and engineer levels for the employees of the organisation as well as
others.,

296, Then starting a large industry, production and maintenance staff should
be associated with construction activities especially at the testing and
commissioning stages.

297 Training of op:ration and maintenance staff should have 3 components —
familiarity with 211 the processes and functions in the plant, intensire
Imowledge/skill cdevelopment for the job, and actual work experience. For higher
level manpower, training in manageriai functions should also be a component of

programmes ]
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The team was received by the General iianager iir, 3.3, Tamele of the
Company. This is a light engineering establishment manufacturing sheet metal
and tubular fabricatinp products e.g. tables, chairs, shelves truck assembly,
tanker assembly and bus body assembly. The company has the following shopst

sheet metal cutting and fabricating shop;

= paint deepening booth

- tube manufacturing shop;

= nail manufacturing shop;

= toolroom and repair and maintenance shopj

heavy fabrication shop for bus body, trucks, trailers and tanker

The various sheet metal fabrication techniques were demonstrated and
explained to the team. Particular reference was made for the application of CO
welding, cold foraing operations and tools and die manufacture in its toolroom.

2 Toolmaking and Engineering, Suluvayo, Zimbabue, 24 November 1650

_ The team was received by i're !lilson, |.anaging Director of the Comapny.
The company has specialized in manufacture of following items:

- prevision die and tools (for forging and press work);

~ jigs and fixture (particularly for railway work); i
~ manufacture of hacksaw frames;

-~ manufacture of Inives, cutlery and kitchen ware items;
- manufacture of automotive accessories;

- manufacture of children bicycles etc.

- manufacture of light defence parts and accessories.

The team saw the progressive manufacture of cdies, press tools and moulds
including the precision turning, boring, shaping, milling and heat treatment
of various parts and couponentss .Particular attention was focussed on the
specific processes e.ge chrome plating, heat treatment of carbon steel, precision
grinding and fitters assembly work for die and tool manufactures The team also
witnessed the importance of quality control and the wide range of inspection
tools and gauges required for precision worke It was also pointed out that the
toolroom operatives are hiphly paid in the company. The team also saw the jig
and tool drawing office and discussed various aspects of tool design. The
company has installed a fully automatic programme controlled chucking autbmatic
lathe for mass production.

3 United Soring and Forging, Buluwayo, Zimbabwe, a& lNovember 12§Q

The team vas received by i‘re Dodd, Generzl i‘anager of the Company. The
following are the company's major activities:_
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- manufacture of hoes, spades, shovels, ladders; .

- manufacture of heary forge-dies-and-tools; '

= manufacture of heavy hot forped parts for railways;
- manufacture of heavy hot coiled and leaf springs;

- re—conditioning of used leaf springs; '

The teawm witnessed the complete manufacture of spades, shovels, hoes, etc.
from press work upto heat treatment and painting. The toolroom operations vere
" studied very carefully particularly the manufacture of heavy hot forging dies
and tools. Drop forging technology was explained during the actual working
condition. Closed die hot forging for specific components was also witnessed
by the teams Special attention was drawn to the manufacture of coiled and leaf
springs with particular reference to the hardening and tempering operations,

Le Buluwayo Steel Products, Buluways, Zimbabwe, 24 Hovember 1000

The team was received oj' ire De Ferriman, General i‘anager of the Companye
the company nanufactures agmcultural implementa, €ale

- ox-dr'a1m plough, :

ox=dravn mouldboard plough'
sledge hammer;

= various implements and tools.

fiost of the hmchinerjr in this company is very old. The mission sau the
complete manufacture of agricultural implements, parts particularly the mouldboard
and share., The profile of the share is specifically manufactured in the form
of rolled section by RISCO Steel ifill, This helps them to reduce the number of
manufacturing operations. The company also manufactures heavy links of the chain
3 " thick by cold press work. 7arious heat treatment operations were explained
sparticulariy case hardening and through hardening of steel parts. The company
docs not have hardness testing egquipment. The heat treatment onvgledge hammer faces
are carried out by induction . nardening processes. The team wit.. osed the
induction hardening machine and its function. The team also saw the toolroom
- operations particularly the manufacture of various press tools.

Zimbabwe . 25 November 108

The team was received by kr, lichel, the Gmemi JMianager of the Companye
The company manufactures the following harduare: e.ge

= high tensile bolt and nuts;

- high tensile castle nuts;

- nyloc nuts;

— high tensile studs and rivets;

- high tensile friction pgrip bolts;

—~ various fasteners specified by the customers.

The company is basically a jobbing shop and loads machinery and cquipment
according to customers orders. .The team saw the planning, estimating and tooling
sectione The bolts and nuts manufacture is carried out by Capstan Lathe and



Annex II

Page 3

single spindle bar automatic machines, The team witnessed various thread
cutting tools particularly coventry die heads and external chasers for thread
cutting. The materials used for bolts ani nuts are &N 16 to EN 23T steels.
The team saw the heat treatment of steel® bolts.

6. Steel Force, 3ulavayo, Zimbabue, 25 November 1900

The team was received by lir, Burroughs, the Senior i.echanical Engineer of
the Company. The company has two plants, e.g.

(a) The plant reconditioning the railway locomotives, trailors
under steam locomotive renavilitation programme;

(b) The plant manufacturing rerolled coil for reinforced fabrication,
steel doors and windous, roof strusses and heavy steel

fabrication.

The mission observed various fabrication processes, partlcularly the
application of CO2 welding and heavy plate rivetting.

I RESSCO, Nulawayo, Zimbabwe, 25 llovember 1880

The mission was received by | 'r, liorrison the i anaging Director of the
company. The company is engaged in complete reconditioning of 130 steam locomo—
tives that were scrapped during the last 15 years. The reconditioned boilers are
supplied by the Steel Force itd, The mission observed the various machining and
fabricating operators during the process of reconditioning. The Company also
manufactures hot forged parts required for railways. The company employes highly
skilled operatives and has established a good quality control operation, The
mission saw the heavy fabrication of railway wagon body including the application
of submerged arc welding process.

Co Radjator 2% Tinning itd., Sulavayo, Zimbabwe, 25 INovember 1520

The mission was receivel by lir. 3rocken, the [.anaging Director of the
Company. The company is engaged in manufacture of ferrous foundry, toolroom
an<d press shop. The company manufactures its own die and tools. The mission
witnessed the function of the spart erosion machine in the toolrooms The company
did not show the manufacture of radiators.

Se Rajlway 'orkshop, Hulawayo, Zimbabwe, 25 November 1880

The mission was received oy the Chief l.echanical Ingineer of the !orkshop.
The major activitv of the workshop ic to repair the rail coaches, diesel locomo—
tives, freight wapon, etc.,, The workshop is ecuipped with:

~ foundry {errous and non—ferrous (grey cast irom, brass and chromium);
machiine shopj;

- pattern shop;

fabrication shops
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= eéngine testing shop;
~ upholstery shop;
~ electrical repair shope

The foundry and machine shops were of importance to the mission. The
mission witnessed the pattern raking technology, core and mould making technology
and melting and pouring technology in the workshop. In heavy machine shop the
gear cutting and gear grinding were of special interest to the mission member.

19. Bolt l.anufacturers. Bulawayo, Zimbabwe, 20 November 1980

The mission ras received by the Production Manager of the Company. The
company is a part of GXI! Group in U{ and specialized in manufacturing of low
carbon bolts, nuts, and fasteners on a mass production scale. The mission
witnessed the thread rolling of boits in mass production. The company has
facilities for linear and circilar thread rolling facilities. The company also
has facilities for electric galvanizing plant.

11, Nimir and Chapman, 3u13waxo= Zimbabue, 26 Hovember 1920

The mission was received by the General lianager of the Company. The
company is engaged in manufacturing of heavy finished castinh end fabricated
parts for mining industries. The following facilities are available, e,g.

-~ high duty steel casting up to & tons capacity;
~ preparation of ferro-manpganese and ferro silican plant;
~ = heavy fabricating machine shop with a turning capacity of 14 ft.
diameter;
- modern well equipped pattern shop;
= well equipped metallurgical laboratory.

The mission witnessed the (U2 core making, large casting moulds, heavy
machines particularly the vertical lathes and large gear hobbing machine.
Casting technology was discussed in full coverage including the metal analyser
in operation to show the major composition of a particular sample of steel,

12. G, Conollv & Company (Pvt.)Ltd.ngulaWagpi_Zimbabwel_27 Hovemrber 1980

The team vwas received by ..r. Conolly the i‘anaging Director of the Company.
The following are the major facilities within the company, eege

- heavy foundry shop;
- machine shop;
- fabrication shop.

The company manufactures heavy mining parts, mining machinery and accessories.
The foundry facilities include grey cast iron, steel malleable, S.G. iron, brass
and aluminium castinge The various processes were explained %> the mission,
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The fabrication shop has facilities for submerged arc welding and 002 welding
operation. The company has procured a fully automotic H+Ce turning machine

with cirucular turret head. The mission also witnessed the fabrication and
building of vibrating conveyors for ores handling and horizontal shearing and
grating machines for mines,

13. Mathews [.anufacturing, Bulavayo, Zimbabue, 27 November 1980

The mission was received by the Hanaging Director of the Company. The
company manufactures coins, models, badges, etc., in bronze, aluminium, and
steel for the Government of Zimbabwe, The mission witnessed the coining
operations in cold forming. Special attention was drawn on manufacturing of
dies for coining operation. The mission returned to Lusaka on 30 November,

1630,
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Factory /isit_in Zimbadwe - Steel | ill

l. RISL Oteel, PoBo 2, Redeliff, Que Que, Zimbabwe

The visitors gdt very vara reception {irom the ¥anagement of the Comaprny,
headed by General ilanager i-re Te Harric.

Existing annual capacity is about 0.8 miliion tonnes of raw-steel, produced
by the basic oxygen method. RISCC is one of the country's major industries,
with over 5,000 employees,

The works renresents an integrated steel complex including:

= materials hancling plant;

- coke oven and by product plant;
—~-blast furnace plant;

— steel making plant and foundry;
- heavy rolling nill;

= ediun rolling mill;

— light rolling mill; and

- roc mill,

The main supporting engineering facilities are:

— mechanical and maintenances

— electrical maintenance; :

- transport; ) i
- fuel, water, gas and electricity supply; .
— yefactories ani civil engineering;

- stoles,

The company obtains iron ore, limestone, coal, alloying and other essential
irgredients of steel-making from resources available within the country enabling
it to produce steel very conpetitively.

The ores being used at QIS0 contain more than 507 Fe and supplied from Buchwa
mines situated near to Redecliff, deposits of which have been proved to be at 50 -
million tomnes. The limestone and colomite of suitable grades supplied from
Redecliff quarry, the deposits of which estimated to be at over 27 million tonnes,

The coal for coke production is supplied from Wankie coal mines. The materials
handling plant equipped with dumps, conveyer belts, crushers, screens and weighing
machines and open stores.
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The capacity of coke oven plant with Z Dbattaries in operation is over
520,000 tpy. The sinter plant operates with capacity of about 1,770 tonnes a
day of fluxed sinter totalling over 750,000 tpye. The blast furnace operation
is done with charge concisting of lump ore added together with szinter, limestone
and coxe.

3last furnace plant ecuipped with four Dlast ovens:

BF N1 = the voluse 116 m3
OF N 2 = the voluuwe 1£7 mo
3F 3 - the volume 553 m>
BF N4 = the volume 1267 oo

The existing capacity of blast furnace plant is 960,000 tpy., including
iron for steel making - ulk,OOO tpy. 550 of the BF plant's w.t'pn.xt was being used
as pig iron for the foundry in the plant. :

The capacity of pig—casting machines is 1,500 tonnes a mont'h. Pigs are cast
in two halves with mass of each 8.4 kg,

The steel umaking nlant equipped with hot metal mixers, oxygen converters and
casting devices, Capeity — 960,000 tpy. almost 100;) of metal is killed steel.

The foundry ic one of the largest in Zimbabwe, consisting of pattern shop,
moulding and casting. The consumption of ircm is 1,000 tonnes a month. Among
the items which can be produced there are 5 tonne moulds and 12 tonne slag ladles,
phospior, bronze castings, etc,

The rolling facilitiee inoludae

~ Soaking pits;
- Heavy mill;
= l.edium mill;
= Light mill}

- Rod mill,

The product groups of the RIS plant is:

(i) Heavy millt (a) Billet mill, size 48x4C mm upto 100x100 wm
(b) 2looming, size 190x120 ma upto 200x200 mm
(¢) Concast, size.110x196 mm upto 160x160 mm
(11) t.edium mill: (a) Angles, size 59%60 wm upto 100x100 mm
75250 mm upto 100x75 mm

P . 1
(b) Channels, size 3x1" upto 5x3"
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(¢) Flats, size 100x6 mnm upto 100x2%5 nm
1308 mm upto 130%25 wm
150:2 mwa unto. 150x25 mm .
100x30 mm upto 190x25 mn
200x8 mm upto 220x25 mm
230x10 mm upto 230x25 s

(d) Rails, size 9 kg/m upto 22.3 kg/m
Seams, size 100x50 mm upto 140x56 mm

(e) - Round, size 47 mm upto 100 mm

(f) Mistellaneous o
Plough share 5.1 kg/m
Grader blade 15,2 Xg/m _

(iii) Light mill: (a) Angles, size from 25x25 mm upto 50x50 mm

(b) Flats, size from 20x4 mm upto 80x30 mm

(c) Fencing and window sections.

(iv) Rod mill: (a) Rounds 55 mm upto 4O mm
(») Squares 10 ma upto 40 mm

The annual capacities of:

" Hea?y 'rolling miil = 570,000 tpy.
Billet mill -~ 300,000 tpy.
{edium mill - 170,000 tpye.
Light mill - 50,000 tpy.
Rod mill - 180,000 tpy.
Conticast ' .= 1 I'70,000 tpy.

‘The technological achievements at RISO.L are of a modern level. They include:
(a) the improvements of heat and mass -transfer techniques (blast
. pressures and bldst temperatures, fuel injections, ete,) introduced
at BENL for achieved level of production with automatic system of
control of charging;

(bi) coke consuinptibn is about 500 kg. per tonne of.pig irbn;‘.

(c) the amount of liquid iron per tonne of crude steel produced at
RISQC ascillates around 0.05 tonnes;

(d) steel uaking process is electronically monitored and supported by
the most modern laboratory techniquec, including a vacuum spectrometer
vith computer  and telexing systems; with sufficient control of
temperature
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(e) the laboratories are able to support technological processes and
equipped with sample preparation plant to carry out analyses of
all ravw materials, semi-finished and finished products; secured by
equipment and persomnel to provide mechanical testings including
tensile, hardness and elongation, to provide macro and micro-etching,
metallographic and heat treatment specimenss

The bulk of its electricity supplies RIS receives from Xariba Hydropower
Station mainly. The water consumption of the works and towmship is more than
5 million cubic meters annually. The mechanical worikshops house some of the
largest and most up~to-date equipment in Zimbabwe, There are separate workshops
for blacksmiths, welders, boilermakers, riggers, carpenters, transport, gas
control and electrical and instrument techniques,

RISOC operates its owm diesel locomotives. There are facilities for training
at RISCC Companys.

2, 26421400 Steward and Lloyds Ltd., Jue Que

The plant production is:
~ seamless tubes (différent size);

- metal structures of different design and size
there is line of galvanization.

The explanation kindly vere given Ly Flant ilanager, i're. Pe'le fells and
his personnel,

3¢ 20421,80 Rhomet, Union Carbide, Que Que

The plant visit was conducted .by Mr. X, R. Yordsworth, Plant lianager.
The works equipped with materials handling including wagon tippler, four electro
arc furnaces, Gapa,clty of production is 35,000 tpy. of fen*o—chrome. The ‘ferro=
chrome content is 92js, the rest are C=6; a1==2..

The ferroalloy contain 67,5 of chrome, Specific consumption of electroenergy
4 megawatt per tonne of ferrochrome., The estimated Norm of capital investment
is US$ 660 per 1 ton of alloy.

Due to good sources of raw matenal“ the pmductmm of the works is very
competitive, :





