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Introduction

The Poundry and Mechanical Workshop FProject, FMw, of the Somali Demo-
cratic Republic, wae approved in 1974, with assistance from volontary
contridutions from Yugoslavia/UNIDO providing over-all planning and
basic mechinary, The Covermment of Scmalia provided land, buildings,
mechinery and equipment, totalling about Somall Shillings: 31,000.0CC.-
Country Programme Fands, UNDP/UNIDO, totalling about Usg 1,100,.CQ0.-

A, Cbjectives and logic of Project.

The objectives and logic of the project was to establish an industrial
pilot plant, whieh could manufacture agricultural implements, various
engirsaring products required by the local market, castings, mainly
replacs=ment and spare parts for the surrounding indusiries, as well as
act as a centre for industrial training of local persomnel and to
provide technical information and services for local industries.

The MW was provided with the following annual capacities:
Production 1982

Grey iron castings per year 250 tons 160 tons
Non-ferrous castings 50 tons 40 tons
Mechined parts 100 tcns €0 tons
Steel-gtructure 130 tons 100 tons

B, Agtivities carried out and Cut puts Preoduced

In the end of 1975 the Foundry and Mechanical Workshcp, MY, started

with a limited production with one office and a foundry building, In
1978, a sepurate building for a machanical shop was ready to be utilized.
And in 1930 a buillding for stesl-stiructure was ready.

Poundry Section

The production of the foundry section is mainly made from job orders,
such aa replacement and spare parts like gearings, bushings, sugar
crusher, dies etc. Advanced castings like impelliers and centrifugal
pumps have also been produced for the replacement of worn-out ones,
Charcoal etoves, saddles and manhole covers ars produced on a limited
serial produc*ton tasis.
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The production in tons of cast iron is at present totalling 160 tcns
and coprer alloy totals about 40 togs. It was fore-cast that the pro-
duction of castings in grey iron in 1982 should be about 250 tons.

It must be noted, however, that the 160 tons produced at ™¥, consist
entirely of plece works with an average weight of around 100 kg. only.
For the meliing of cast iron, the foundry is furnished with two cupola
furnaces, which operate with locslly produced charcoel in stead of
coks, thus eliminating the import of expensive coks.

The one ton cupola, which can produce castings up to about 700 kg. has
been in operation since 1975. The installation of the two ton cupola,
in 1979, raised the capacity to produce castings, weighing about 2 tons.
A bolding furnace with a capacity of 5 tons 1is under construction. The
installation of the over-head crune raised the production possibiiities
of heavier castings as well a3 permitied an easier handling of, for
example, big moulding flasks.

The moulds are mainly made irom natural bonded sand, which is availeble
within the vicinity of tha project.

The introduction and use of chemical binders, mainly for delicate core-
mnaking, made it possible to produce more sophisticated castings, like
closed impellers.

The installation of pressurized air in 1380 mede it possible to utilize
the moulding mechines, air ranners and other sir related equipment.

The produstion of moulds in the moulding mechine is however limited %o
the 20 peices moulding flasks availsble, which fit the moulding plate.

Fattern ashop

The productior and the resuw.t of mould and core-msking depends to a great
extent on how the patterns asnd core boxes are manufactured in the rattern
ahop. Patterms for plate and sweep moulding, as well a3 the making of
plaatic patterns increased the efficiency and the possibllities of mould
making considerably. The patterm shop 18 fairly well equipped with
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pechines and tocols and with the pattern-maker which is trained in the
field for 4% years by UNIDC expertise, thLe ghop may run fairly well if
not too sophisticated patterns ars required to be mad2. The pattern-shop
has as all other sections within the project suffered the loss of
trained personnel.

Mecnanical steel-structure

Main production in the mechnical steel-structure section are water and
fuel tanks, water trailors, anchors, agricultural implements, sanitary
utensils, spades and rakes etc. The production in ton of gteel-structure
is at present 100 tons per year and for mechined parts 60 tons to be
compared with the forecast 130 and 100 respectively.

The steel-structure section is furnished with cutting and bending mechines
with a caopacity cf 6 mm as well as welding and forging facilities,

The mecnine shop has turning, millimg, ashaping, grinding, sowing,drilling
and pressing facilities.

Por both sections some camplimentary equipment is required, specially
mechine tools.

Bxpertise in mecnanical, stesl-structure and foundry were recruited
through sub-contract UNIDO/ZISCO and started their service in November
1581. Under their technical guidance the mechanical, steel-structure and
foundry sactions hava improved their production with qualitative and
quantitative., A mors efficiasnt utilisation of equipment as well as shop
inprovement have heen implemented. For furtber development further
assigtsnce is8 higzhly required.

C. Achievemeant of immediats Objscltives

In general the Foundry Mechanical Workshop haa steadily raiused its pro-
duction and guality of producta. A gradual increase of still amd a more
effactive use of squimment has 3lsy been achisved through technical
advice. .. wider and a more sophisticated range o0f products has bheen
2roduced 28 well as a2 better quality with regards to accuracy. ¥rom the
matallurgical polnt of view the castings are still in adequate. Fuidance
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and rroper interest in the metal composition when melting is lacking.
A closer cooperation foundry - laboratory must be established for ihe
analyzing of metal. The use of casting records as well asg the carbon

equivalent meter ste require an experienced metalling for corrective

measures,

In the steel-stru:ture section, the construction and welding technology
in general havs inccmroved., The mechanicsl eection hae upgraded the manu-
facturing conditions as well as improved the accuracy.

2., Utilization of Project Results

The Poundry and Mechanical Workshop is a jobbing workshop, which means
that many different Jroducts are manufactured. The training is thesrefore
conducted on the spot through teclnical guidance. Theoretical lessons

in drawving reading, pattern making, foundry matiers and mecharical
engineering is conducted partly through interpretators and rartly thruugh
local staff members.

The engineering experience and the manufacturing carability of the MW
are utilized by the Committes for Alternative Energy established by the
Government. Samples of windmilles for weter pumping and units for solar
heating and bio-gas have been made for further development. For the
production of spgdes, the design and making of dies to te uaed in the
hydraulic press, the production rate of spades increased from a few
vieces a day to 300-350 pieces a day. All in g11, about 200C spades have
been manufactured in the last year.

3. Pindings

The high personnel turncver of key ataffs, meinly technicians, and qua-
lified waorkers, has hampered the development of the rroject. Manufactu-
ring is often started with an inasdequate planning and can be congidered
not feasible with regards to materials as well as production possibili-
tiea. The management shculd put more emphasis on training, planning,

quality and the improvement of workmnops. In order to achieve good work
discipline, proper handling and uee of mechinea and toola, utilization
of existing equipmment, amintenance ard repair, as well as verventive
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maintenance, techinical guidance ou long term basis is required. This
will result in higher quality workmanship and tecknical know—how., There
is rno doub}t that ™W is rlaying and will in the future play an even
greatar roll for induatrial development in Scmalia as the demand of
engineering products in Somalia 1is steadily srowing. 0id factories,like
Jcvhar sugar factory used replacement parts, which are no longer avail-
able abroad. Those parts can be and are ncw mamufactured at ™W. Note-
worthy is also, that the worn-cut parts are being utilized by ™4W as
meterial for remelting. The market is there if the ™W can meet the re-
gquired quality standard.

?. Recommendations

The further develormant it is essential to implemen% and Tinalize the
shop improvements cutlined for the project, which will result ir a more
efficisnt production as well as raise the general !mage »f the rroject.
The quality of casting3s depends to a great deal on the corrective in-
formation provided by the laboratory. For the utilization of the wsll
equipped laboratory, a qualified laboratory technician, metalling is
required.

A mechanical engineer, with two well qualified techrnicians, should ba
appointed fcr the designing section. The same perscmnnel might also at

an initial stage act as a quality control unit. The planning, procure-
ment and storing of raw material a3 well as consumable materials are not
adecuate, rroper records should be kept, 80 as to avoid the un-avallabi-
1lity of such materials, which are itoo frequently out of astock and
hampering the project.

dleciric cut-offs are from time to time jeopardizing the preoduction,
sspecially when melting. Adiesel generator, to stand by at timea of cui-
offs, is highly required. 3mall items like charcoal atoves, spades and
rokas used by local reople, should be easier to bury. A sksll shop, si-
tunted preferably at the sate, for easy purchasing, would avoid the
uresent complicated adminiatrative o»rocedures.

Toe moat urgent shop improvements to implement are that *the foundry skhou.d
receive concrete flooring, with casting lines (roller conveyor), a3 well
as finalize the installation of the {ron crusher. In order to achisve
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tachnical know-how of lccal personnel, as well as im.lement efficiency
cf worksnops, further assisiance on long term besis 18 required.
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Grey iron production in tone

Tons

400~

300~

200~

100~

75 76 7 18 719 80 81 82

It must be noted, that the production up to 1978, cousisted
mainly of blanks. The production from 1978 and onwards consisted
of plece work,




Tons

200-

150~

100-

50-

Steel-struotuyre production in tonms
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p 79 80 81 82

The drop in production in 1981 depends on ths fact that the IMw
was engaged in the repair and construction of a dam in Coriloli
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dption

Projeot Manager
Meohanic Shop Opr.
Pourndry engineer
Depignex

Laboratory engineer
Yattern design and prod.

Subcontractors UNIDO BLISCO

Machine Shop Operator
Foundry Technician

Ateal-ptructure Technician

19376

1983

Total

60

31

70

18

18

18
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Government Personnel

Poste 1975 1976 1977 1978 1979 1980 1981 1982
Management 4 4 3 4 5 6 6 5
Technioians T 5 - - 3 4 5 5
Designers 2 3 1 2 1 1 - -
Administrators 3 5 10 10 13 R 15 17
Foundry i3 16 19 21 25 27 30 30
Yattern makers 2 3 4 6 5 5 4 5
Mechanical 5 T 8 8 8 8 10 10
Stael-ctructure 6 1 10 13 13 15 18 20
Laboratory 1 1 i 1 1 1 1 1
Othera 9 10 1 12 15 17 22 24
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Introduction

The Foundry Mechanical Workshop of Somali is supported by UNDP/UNIDO.

The AW supports the industry by mamfacturing products which normally
are difficult to obtain in the country, as well as technical advisory

gervices and technical trailning.

She ™4 rattern—ehop and its development

The pattern~ahop is a part of the foundry section of FMW which mainly
produces by hard-mouliing, a few pieces of casting from the pattexm.

Due %0 the fact that there is no mass production, btut plece-work, in

the foundry, there is a heavy load of work in the pattern-shop.

A pattern, “‘ch may taks weeks to yroduce, may take jus®t hours to cast.
The patterm-shop at M 18 at present fairly well squipped with machinss,
tools and acceaasories. However, some of the machines do not corregpond
t0 each other in carpacity.

During my assignment the patterm-shop has graduallzy buillt up its
pos8ivilities to produce patierna, as well as itz training capahilities.
At the time of my arrival, in 1978, it was not evanppoesible to make a
gimple pattern, Neceasities, like handeaw blades and smery paper etc.
were not at hand and the whole shop was in a poor stats.

The nost necessary equipwent needed, wasg procured through a trip to
Hairobi, Eenya at the end of 1978, enabling a limited manufecturing of
ratterns and core-toxes. The procuresment of machines and other equipment
through UNIDO, expanajon through rebtuilding as well as a more efficient
lay-out have reaulted in a rattern-shop with facilities which can produce
all kinds of werk ratterns.

Manpower

The existing nanpower 18 made up by one magter pattern-maker, trained

for 4,5 years, three patternm-makeram, with orly one year of training, and
two apprentices. The master pattern-maker is fairly we=ll qualified in

the field and may be able to rum ths ahop if not too sophisticated vatterns
are required to be made.
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raining
Th2 traiging has generally been coucted inforaally in the Norkshop.
A8 ths wood-pattern is the mother of all kinds of ratterns and castings,

emphasis hgs been given to the manufacturing and construction technigues
0f wood rattemmns.

Tarious typves of patterns have been made such as one plece, sSpliit, self-
cored, patternas for plats moulding, as well as for sweep moulding. Iatteruns
which require various cores, have also been made, like split core, cone
and drag, 38 well as balancing core prints. ratterns hava been made fron
samples as wall as from drawings.

The making of lay-cu®t has ncrmally been made by me in close cooperation
with the counterparts. :cwever, the mater pattern-maker iag today capable
to understand and make lay-out, fram both drawings as well as samples,

12 not too complicated.

The technigque of making nlastic rzatterns has teen introduced and there
can today be successfully made by ithe pattern-makers,

Theorstical leesons have veen condueted in drawing reading as well as in
theory related to pattern making and foundry matters, machine, tools, as
gell as accessories and materials, comoonly used in a reattern-shop for
the namufacturing of patterms and corebozes. Thecretical matsrials have
been prerared as camplement to the tools awallgble at the Py a3 well as
2 course in vasic draving reading.

The possibilities to produce castings snd the efficiency of mould and
core malcing depend entirely on the manufacturiag of the patterms and core
bazes., It iB therefore of the greatest importauce to Lave well qualified
and experienced personnel in the patterw-shop.

mxring ay assignment the foundry section nas raised the rroduction capa~
5111ty both quantiteitive and qualitative. A sreat mmber of patierns haa
been made for surrounding industries and aricus acencles, mairly tatleras
for replacement and spares parta, which otheryise should have been ‘mrorted.
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A number of patterms for continous uee ngs been made, like manhole covors,
saldles, bushings, bearings ete. During my assignment I havs frequently
acted ag advisor for mould and core making in the €vundry section, and
provided customers with technical advice, related to patterns and foundry
matsers.

findings, Recommendations and Cemments

I+ 18 2ssentisl to establish a serarate patiern astore, so as to keep the
ratterns and core-boxes in good order through records and rumbering.

“hen comparing the caracity in the foundry, the manpower of the pattern
shop 18 inadquate, esprecially with regard to trainined persomnel. Eigh
turnover has hampered the develowment of the rattern shop.

For further training a fellowship Ior toe master pattern-maker is strongly
recommended.
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