
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/




1.0 

11111 l~!- -
'1! I 25 14 It, 
i I =cc-c" 



l 3563 
--

FOU?roB.Y AND MECHANICAL 'ti ORKSHOP 

DP /SOM./73 /004 

~IA 

Terminal. Re p0 rt 

.Prepared !or the Government ot Soma.J..ia 

21 February 1983 

by the uni t&d Nation.a Industria.l. Development Organization 

acting as executin8 agency tor the United Nations. Deve.lopnent Progn.mme 

Based on the work ot S.B. Snitt 
adviser on pa~tern mak1eg 

Un:.ted !Tations Industrial Jevelopnent Organization 

Viecna 

This report haa not been cleared with the United ~iat:..ons Industrial 
Organization whio.h does not, th-.refo~, necessarily aha.re tha Viewa 
~reaented. 



• 

Table of Contents 

Introduction 

Objectives and logic 

ActiTities carried oa.t 

A.chive:ment of objective• 

Ut11.ization o~ Resulta 

F1nd1nga 

Recommenrl.ations 

Grapha: 

GreY' iron prcduction 

steel-structure production 
Datee ot assignment UNIDO s~f 
G¢vernment personnel. 

page 

1 

1 

4 

4 

5 



• 

Introduction 

The ?ounary and Mechanical Workshop Project, afw, of the SOmaJ.i Demo

cratic Repiblic, va.e approved in 1974, rl th assistance from volonta.ry 
contributions from Yugoslavia/UNIDO providing oTer-all planning and 

basic m.echi naey. The C~rnment of Somalia proTided land, buildings, 

mechinery and equi~ent, totalling about S~ Shillings: 31,000.0CO.

Country Pl'ogramme funds, UNDP/UNIDO, totalling about US'/ 1,100.COO.-

e. ObjectiT•S and logic of Project. 

The objectives and logic of the project was to establish. a.n industrial. 

pilot plant, which could manufacture agricultural implementa, various 

engi.L~~ring products required by ths local. market, oastingB, ma.inly 
repl.ac>Sent and spare parts tor the surroundi.llg industries, as well as 
act as a centre for induetria.l training ot local. personnel and to 
provide technica.1 in.formation and eerrices for local industriew. 

Th• Mi was provided rl th the toll.owing anm1al C&IBCi ties: 

Production 1 982 
Grey iron eaatinga per yt!ar 250 ton.a 160 tons 

No~-ferroua castin8S 50 tons 40 tons 

Mechined parts 100 tens 50 tons 

Steel-structure 130 toD.d 100 ton.a 

3 1 Activities carried out and Out ~ts :?:reduced 

In the end ot 1915 the ?ound.17 and Mechan1ca1 #orkshcp, FMli, started 

witb a limited production with on.e office and a foundry building. In 

1978, a eepars.t~ bui.1.di.ng for a mechanical shop was ready to be uti.li~ed. 

And in 1930 a building tor steel-structure wae ready. 

Poundr:y Section 

The production of the foundry section ia ms.11117 made from job orders, 

su.ch aa replacement and spare parts like gearings, bushings, sugar 

crusher, dies etc. Advanced castings like impellers and centritugaJ.. 

pumps have also b&en produced tor the ~placement of worn-out onea. 

Charcoal etovee, saddles and manhole covers ?..re produced on a limited 

aerial produtJ+ ·_on baeia. 
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The production 1n tons o! ca.at iron is at present totalling 160 torus 

gnd copper a.11.oy totals about 40 top. It waa !ore-ca.at that the pro
duction of castings 1n grey il'On in 1982 should be about 250 tons. 

It must be noted, however, that the 160 tons produced at ~w. consist 

entirely o'! piece works Yi th an average veigi:lt of around 100 kg. on1y. 
For the mel ~ing ot cast iron, the foundry is furnished rlth tvo cupola 

furnaces, which operate rlth l~al.ly produced charcoe.l 1n stead of 
coi:e, thus eliminattng the import ot expensive coke. 

The one ton cupola, which can pl"oduce castings up to about 700 kg. has 

been in operation _,ill.ce 1975. The installation of the two ton cupo1a, 

in 1979, raised the capaei ty to produce oaat:inga, weighi.ug about 2 tollJI. 

A holding ~ce rlth a capacity of 5 tons 1a under construction. the 

installation. of the over-head crane raised the p-!"Oduction poesibi~itiee 
of heavier oastin88 as veil as perm.1 tted an easier handl..ing of, for 

example, big moul~ !lasks. 

'The mau.lda are roa1n17 made :irom natural. bonded nam, which is ava.il.&ble 

within the rtcinity of tha project. 

The introduction and use ot chemica1 binders, mainl.y for delica~ con

malc1 ng, made 1 t poesi ble to produce more eophi sticated castinga, li.lm 

closed impel.lera. 

The installation ot pressurized air in 1980 ma.de 1t possible to utiJ.i.ze 

the moulding mechin~a, air rannera and other ~ related equipment. 

The production. of moulds 1n the mou1d1.n& mechine is however 1.im1 ted to 

the 20 peices moulding flasks avl'lilable, which !it the m.ould1ng plate. 

Pattern all.op 

T'h• production and the r1!SU..:'.t ot mould and cort,-:nakj n.g depends to a great 

extent on how the patterns ai.nd coH boxes a.re IItanU!actured in the .Pattern 

ahop. Patterns tor plate and e-weep moi.Ud.ing, as well a.a the m.ak1 ng of 

plaatio patterns increased the ef!1cieruJ7 and the posaibllitiee of mould 

making considerably. The pat-tern shop is fairly veil equip~d w:1. th 
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rnech:.nes and tools and rltll the pattern-makiar which is trained in the 

field for 4t years by UNIDO expertise, the shop may run fairly nll 1~ 

not too sophisticated patterns are required to be mad.e. 'fie pattern-shop 

has aa a1.l other sections within the project suffered the loss of 

trained ~rsonnel. 

Mechanical steel-structure 

Main production in the mechnical. steel-structure section are water and 

tue1 tanks, water trailora, anchors, agricul.tural. implements, aa.nitary 

utensils, spades and rakea etc. 'rh.e production in ton of eteel-struct"..ire 

is at present 100 tons per year and for mechined parts 60 tons to be 

cooi.pared with the :forecast 130 and 100 reepectivel.r~ 

The steel-structure section is :furnished with cuttin8 a.nd beaiiJ:18 meehines 

iii. th a co.paci ty ct 6 mm a.a well as welding and :forging facilities. 

The mec.nine eh.op has turni.n.8, m.illillg, aha.ping, grinding, solling,drt1.l..ing 

and pressing faci1itiee. 

Por both sections some eompl.imentary equi.IJ!ent 1• r~qui.red, e,t;ecially 

m.eoh.1.ne tools. 

Expertise ill mecl:l.a.nica.l, ateel-struatu.re and foundry were ~c?Uited 
th.rOU8h mb-oontraat U1fiD0/3IOOO and started their eerTi.ce 1n November 
1981. Under thei"r techn.1.cal. go.idance the mechanical., ateel.-atructure and 

!oundr; 680tiona have apro·'Ted their production vi th qu.aJ.i tative and 
quantitative. A mon e!:t1cient util.1J5at1on o'f equipment as well as ah.op 

improvement have been implenu'Uted. For ft.l.rt.b.er deve1opment further 

aaeistance is highly required.. 

C. Achievem~nt of immediate Objectives 

In ~nera.J. the Foundry Mechanical ·.iorkshop haa steadily rn.iaed 1 ta pro

duction ll!ld qual.it"-J ot products. A gradual. increase of still ani a more 
effectiTt!t ~1ae of equipnen\ hae also been achieved througi ~c-hnioal 

adv1~e. :,_ rtder and a more aoph.is-ticated. range of prcducta haa been 

;Jroduced as well ~s a. better qua.1.1 ty rl th regards to accurs.cy. ~m the 

matallurgical point of view the Ollsting9 a.re still in adequate. Ju.idanoe 
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and pr~per 1.ntereet 1n the metal co~poaition vb.en melting ia 1.9.cking. 

A cloMr cooperation :foundry - laboratory muat be established tar the 

analyzing of metal. The uae of ca.sting records as w.?1.l aa the carbon 

equivalent meter ~tc require an experienced meta111ng for corrective 

meaau.res. 

In the steel-stru,:t-~ .aection, the construction and welding technology 

1n general ha~ ilt:.!Jl"oved. ·rr.e mechanica.l eection has upgraded the manu

!&cturing conditions aa well as improTed the accuracy. 

:::. Utilization of ?roject R.esu1ts 

The Fou.:cdry and Mechanical \iorkahop is a jobbing workshop, which means 
that lDlllly diffennt ;iroduots are D1anu.f'actured. The traiJ:ling is th5re:fore 

conducted on the •pot thro~ technical guidance. Theoretical lessons 

in draving rfla.d.ing:, pattern ma.kill!:, foundry matters and m.echanical 

engineering is cond.uoted part.l.y throu.gh iD.terpretators and partly thrf.Jugh 

loca1 atdt membere. 

The engj_n.eerillg exp•erietnce and the manufactu..ring ca;.a.bility of the FMW 

are utilized by the CoD!l..ittee for .iU.ternative Energy establiahed by the 
Go'Teniment. 3allplee of w-Jndmtlla for wa.ter pumping and units for solar 

heating and bio-gaa have been made for turther development. For the 

production of ape.dee, the design an.d mak1ng ot dies to be used in the 

hydraulic prsas, the production ra:t11 of spa.dee increased from a. few 

pieeee a day to 300-.~50 pieces a. day. A.ll in all, about 2000 spades have 

been manufactured in the last year .. 

3. Findings 

The high per11onnel turnOTer of key staff a, maJ.nly tochnician.s, and qua

il fled workers, has hampered. the d~ve.lopment of the project. Manui'actu

ring ia o!ten atarted with an i.nadequate pl ann1 ng and can be clinsidered 
not feasible rl th regards to materials as well as production '°aaibll1-

t1ea. 'l!he managaent aheiuld. put more ~phaais on training, pJann1ng, 

rplali ty and the improve~n.t of vorkaa.opa. In order to achieve good vork 

dia<:ipline, proper hand11ng and uee of mechines and tools, utilization 

'Jf exiatin8 equipnent, ami.zl.tenance arid !"'!pair, ae well a.s .Perv~nti ve 
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maintenance, technical gi..lidance ou lo!?.g term basis is required. T11a 

will resu.l t in higher ~ual1 ty workmanship a.nd technical. knoY-how. There 

i~ no doc.bl th.at ~ is ;laying and will in the tutu.rs play a."l e"rnn 

great3r roll for induatrial devel.opment i-n S<una.1 ia as the demand of 

enginee~-ng products in Somalia is steadily l!"Oving. Old factoriea,like 

Jcwhar au.gar factory used r~p1acement parts, which are no longe?" avail

able abroad. 1'.hose parts can be and are nG~ Ill8.Dllfactured at :HW. Note
worthy 18 also, that the vorn-ou.t parts are being utj_llled by FMW as 

meteri&l for remel tillg. ?he marke"t ~s there if the :iMW can meet the n

quired quality standard .. 

? . Reeommen.da ti.ens 

The further development 1 t is essential to impl.e?nen°'; and final·: ze the 

shop improvement a outlined for tbe project, 'Which will resuJ. t i.n. a more 

efficient ~reduction as Yell a.a raise the general ~.mage 'Jf th~ f1"0ject. 

The quall ty of castin~ depend.as to a great deal. on the conective in

tormation provided by tho laboratory. For the uti1.izat1on of the we~ 
equipped laboratory, a qualified laboratory technician, metalling ia 

required. 

A mechanical engineer, with tvo well qualified. technicians, shou.l.d. b~ 

apPOinted fer the des1gn1 ng aection. The same perso.DZle.l m..~ght also at 

an 1n1 tial. ata~ act as a qu.a.1.1 ty control unit. ·nie planning, proetln-· 

ment and storing of rav material as ve.l.l as consumable materials are not 

ade~uate. Pro~r records should be kept, eo aa to avoid ~he un-ava:llabi

ll ty of such materials, which ~ too frequently out o'f atock and 
hampering the project. 

61.ectrie cut-offs are tram time to time jeopardizi.llg the production, 

especially wh~n melt~. Adieael generator, to stand by at ti~ee of cut

offs, ie high.ly requll"ed. ~l. item.a like charcoal stoves, BIBdes and 

r3.kes uaed by local. r~ople. ahoul.d be easier to bt.1:7. A ~J.J. shop, si

tuated p;:-eferably a.t the gate, for easy purchasing, would avoid the 

present complicated administrative p~cedurea. 

'The most urgent shop improvt!!D.ents to implement are that the foundry ah~d 

receive conc:::-ete flooring, "1. th casting lines (roller conveyor), as well 

as finalize the 1n.atallat1on o! the iron crusher. In order to achieve 

r 
.... 0 ••• 



•••. 6 ••• 

technical kn.ov-hov of lccal peraonnel, as well aa i.::1.:.1.:i.ement efficiency 

ct ~orkahops, turth~r aasisi..l.nce on long term be.sis is required. 
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It muat be noted. that the production up to 1978, conaieted 
mainly of blanke. The production from 1978 rand onwards consisted 
of piece work. 
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Dat•• Qf asai~eat et \J~UO ~it.fl 

Total 

l'rojoot Manager 60 

Me~hanio Shop Opr. 

l'ow•d.ry engineer 

Deeigne:'l" 31 

Laboratory engineer 5 

l'attern design and prod. 70 

~'ubcontraotore UNIDO tiISOO 

Machine Shop Ope1-a tor 18 

Foundry Technician 18 

~tocl-struoturo T!i!Chnioian I I I I I I I I I I 18 I 



. ~ . '- . 

Government l'ereonnel 

1-'oets 1975 1976 1977 1978 1979 1980 1981 1982 -------

Managemen'\ 4 4 3 4 5 6 6 5 

Teohnioians 7 5 - - ' 4 5 5 

n.eignera 2 ' 1 2 1 1 

A.d.mi n1 at ra to rf!I ' 5 10 10 13 11 15 17 

Foundry i3 16 19 21 25 27 30 30 

l'P. t tern-- makers 2 :5 4 6 5 5 4 5 

Mochan1oal 5 1 8 8 8 8 10 10 

Steel-£.truoture 6 7 10 ,, 13 15 18 20 

Laboratory 1 1 1 1 1 1 1 1 

Other a 9 10 11 12 15 17 22 24 
----------------------------------------------~------------

TotEt.1 ;;:;; 52 61 67 77 89 95 111 117 
----------------------------------------------··------



Introduction 

The FOl.lD.dry Mechanical tlorkshop of Somali is supported by UN.DP /JNIDO. 

Tile H1'i supports the industr;y by ma.m>fac"tu.-ing products which nonM.lly 

are difficult to obtain in the country, as veil as technical ~Visory 

services and technical tra.in..in8· 

The EM1:I ratte;:n-ehop and its develome.nt 

The pattdrn-ahop ia a part of the fowxlry section o! Hri'i which minly 
produoea b:y b.a.Dl-moulding, a fev pieces ~ oasting f:'!'O!ll the ;attei'?l. 

IUe to the fact that there is no mass production, but piece-work, in 

the !oundrJ, there 1a & heaTY load of work in the :tBttern-ehop. 

A pattern, · .. " .. ch may taka nelaJ to produce• m;.q talts just hou.ra to cast. 

'Ihe pa~tera-ahop at FM'i ia at present fairly well 9quipped with macMnas, 
tools and acceasoriea. However, some o! t..~e machines do no~ co~spoud 
to each other in oapaoit1. 

Du.ring my assignment the pattern-shop hae gradually bull t up 1 ts 
poaaioilitiea to prodlloe patterna, as well as 1ta training capabll!.ties. 
At the time of my arrival, ill 1978, i't vas not nanppouib.le to make a 
simp.le patt€m. Neoesai tiea, like h.and.ee.v bl.a.dee and m.ery paper etc. 
were not at hand and the whole shop va.s in a poor state. 

The coat necesaar,r equi.tment needed, vas :;irooured ~ a trip to 
Nairobi, Kenya at the and ot 1978, ell&blill8 a ll.m.1 ted ma mi faotur.1.JlB or 

pa "tterna and core-coxea. ?he procurement o! ma.ch.illea and other equi189nt 
throu...-;b. tJNI.00, erpanaion through rebuilding aa well as a more e!f1c1ent 

lay-out have nsul.ted in a Iattern-ehop with facilities which can prod.u.ce 

all kinda o~ work patterns. 

The existing .:nanpcwer ia ~de up by on~ ::i.aster ~a.ttan-~er, train-?d 

for 4, 5 1eara, th:!'ee ;a tt em-makers, vi th only oi:e year of training, and 

two ai;r-rentioes. :he maatar pattern-maker is fairly Yell qu.a.11.fi'!d 1n 

the field and may be able to run ths ah.op 1~ not too sophiaticated patterns 
are re~uired to be made. 

• •• 1 



•• 2 •• 

~"'lg 

~~ tra1"'1n.g has generally be~n oo;rlacted in.i'or.a:.U.ly in the '.'iorkahop. 

:'.a th" ~-pattem is the S10ther of 3.ll kinds of ;atterns and castingS, 
er!!phasis has been giwn. to the !D&D.ufacturing and construction technic;:ues 

of vood patterns. 

7arlous types o'f patterns ·r.ave been mads such as one piece, split, seli'

cored, pe.ttern.a for plate mou.ldina, aa veil as for swep mou.ldillg. ~e.ttems 
which require various corea, have also been made, like split core, cope 
and drag. 38 well a.s balancing core prints • .:?atterns have been made from 

samples a.a v:tll ~a t"rom drawings. 

Tue makjng o~ lay-ou.~ has normally been macie 'by me in close coopern'tlon 
w1 th the counterparts. iic'liaver, the mater pattern-maker ia toclA:; capable 

to underatand and make lay-out, fl-om both. d...""a;dngs as veil aa samp.las, 
1! not too complicatedr 

1'ha technique o'f mak!ng pl.aatic :pfltterns has been introduced 3lld t.'lere 

can toCia.7 be aucceas.""ul.J.y mail• by the pattern-make". 

Theorstic&.l leesons h2""ro b~ conducted in drawing reading e.s veil aa 1:1 

theo.r;; related to pitteru making and fou.ndry !llattens ~ machine, too.ls, as 
cell ~ accessories and materials, c~on.ly llBed 1n a Fattern-ehop tor 
the ::iarru:fac turing o:t patterns and conbo:xee. '.:heoretic31 ma~rials have 

beo!l. prepared as ccmpl.ement to the too:a av:U.labl~ at the FM:i as well as 

a course ill b&aio draYill& read1ng. 

'i!la pos:.:;ibill t1ee to p~duce castings and the et'ttciency of mould ind 

core mk1ng depend enti1'1!ly on the manufacturing of the pa"ttem.a a.ru:l core 
ba:.tes. It is therefore of t.i.e greatest 1.mpor-t&.LlCe to have aell quallfied. 

ar..d er~enced personnel in the pattei--...c-ahop . 

.::.uring JJ.Y ass~ent tha foumll"1' section ~s raised the ;rod~o~on cai;e.

bilitJ' both quantitative and qualitative. A great number of pat~arna haa 

been made tor aurroun.d1.n« 1nduatrie11 !llld :a.rlCUB a,;:enciea, mainly :;.a.t"te~15 

for replacement and spa."'"t! part a, wr..ich otherrlse Rhould ha."79 bee!l ~-m.rorted • 
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;.. number or FSttarns for continous use has been made, like ~ole covers, 

33jdles, bushings, bearingS etc. Du.ri~ my asaignm'!:1t I have frequently 

acted 89 advisor for :nould and oore making in the foundry eection, am 
provided customers with technical. ad vice, re.lated tc1 patterns ani foundry 

~t:ers. 

Findings, l:\.ecommend.atioM and C~enta 

I"':; !s essential to establish a seFara te pattern start', so ~a to keep the 

i:etterna and core-boxes ill good or.ier throu.€;h record.fl and numbering. 

·~nen com:9arin8 the capacity 1n the found.r'!7, the manpower of th.a pattern 
shop 1a illadquate, especi.a.1.ly with regard to tra1ninecl ptn'SOnnel. .. ~ 
turnonr ha• hampered the d9T9.lo~ent ot the pattern shop. 

For further tra1n1ng a fe.lJ.owship ior tn~ master pattern-maker is atrongly 
reco1J1Dended. 
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