
                                                                                     

 
 
 

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/


• 

.. 

RESTRICTED IP/ID~A,/1348 
15 May 1990 
cm:~: nG.ISf{ 18351 

INDUSTRIAL CONSULTANCY SERVICES 

DP/KLW/88/018 

REPUBLIC OF KAI.AWi 

Technical report: Market Survey of Ferrous and Non-Ferrous 
Foundry and Forged Products* 

Prepared for the Government of Malawi 

by the United Nations Industrial Development Organization, 

acting as executing agency for the United Nations Development Programme 

Based on the work of G. Lamb, marketing consultant for 
foundry and forged products 

Backstopping Officer: M. Farah 
Industrial Management and Rehabilitation Branch 

United Nations Industrial Developtlf!nt Organization 
Vienna 

-J.· This document has not been edited. 

V.90-84402 



• 

• 

- 1 -

[XPLA~ATORY NOT[S 

(a) Currency 

the local currency unit is the Malawi Kwacha (K) 

UN operational rate of exchange feb 1990 •• 1 US$= 2.66K 

(b) Technical Abbreviations 

(c) 

SG 

[QT (CRA~[) 

co2 (gas) 

O[M 

tpa 

BHN 

- Cu base 

Acronyms 

MI SCOR 

MDC 

SUCOMA 

BAT 

UTM 

PTC 

LESCO 

Spheroidal graphite iron (simple cast iron treated with 
magnesium to produce characteristics akin to steel) 

electric overhead travelling (CRANE) 

carbon dioxide (gas) 

original equipment Manufacturer 

tonnes per annum 

brinell hardness numbP.r 

~oppP.r baseo (alloys) e.g brass, bronze 

Malawi Iron & Steel Corporation 

Malawi Development Corporation 

Sugar Corporation of Malawi 

British Africa Tea [states 

United Transport of Malawi 

People's Tradi,g Centre 

Lilongwe Engineering Supply Company 
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in the briefing discussior1 with the Res.Rep. Dr. K. Leitner; from talks with 

Dr. Paul cie Roover of Animal Power Utilisation Project and from the cont.inu.:>us 

support of Mr.A. Jacob of U~IDO Industrial Consulting Service in Blantyre. 

MISCOR has provided support of counterpart Mr. R. O:Jsthuizen and the Technice:tl 

Se:tles Rtpresente:ttive Mr. B.R. Kaphuka. 

Dr. A. l11oshe of Tanze:trna food & Nutrition Centre wets visiting on <i separe:tte 

Mission and provided contacts and background informcit ior1 on Tea [st cites cirid 

related agricultural matters. 

Trcirmport for the extensive travelling involved was orgciri1sed 

Mr. Kari Kohtamak1 JPO. 
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(d) Technical lerms used in Foundry & Forge Productiou lechuology 

rupoJa 

ladle 

floor mouJd.ing 

11arhine 1110uldiug 

snap-flask 

mould box 
drag 

cope 

core 

sprue 

fctlling 

shotblast 

metal fla!;hes 

chipping 

induction furnace 

crucible 

Pe~king (hammer) 

tramp mPtal 

k11ock-oul 

paddJr m1't(Pf 

lzc;d 

ryl indr icHI vert.icel shaft fur11arr w:i11q rokr fm·I 

refractory lined steel vessel carrying liquid lll(>fal 

manual compaction of sand moulds 

p11eumeticaJJy powered mac-hiuc for rompaC't in11 of i;;.,.:t mnulrt!: 

cheap machine moulding method using a hinged mould t.ox 

(flask in USA) steel container for moulding sand 

bol.l(>'"l half of mould 

top half of mould 

hardened compact of sand used lo form hollow casl.i11gs 

canal for introdu.:-ing liquid metal i11to the mould cavity 

(Old English meaning:tn correct) Al 1 thr oprral io11s 

which go to fi11ishi11g a casting to a suffirie11t. quality 

fot commPrcial sale. 

cfoa11i11g c-aslings surfaces by mea11s of bombardme11t with 

steel or hard iron shot 

t hi 11 f i 11s or metal which arise ace- i dentally wtwri dos 111g 

togelhPr rope and drag rr:oulds 

use of spPrial har!d hammers to remove t!!Ci"al f111s 

furnace hHv111g refrart.ory vessel surrou11dP.d by a roil 

of copprr w1 rr such that by appl ic-at ion of Pleet r icaJ OJlTEnl 

the elrC't ro-mc:tq11rt iC' forrrs mrlt thr ro11tr.11t s of I.he vessel 

refractory W!>SP I rout a i 11i11y I i quid mPI a I 

a spr.C'iHI form of c-hippinq harrmt'T ( see above) 

u11wa11trci mPI al I 1r part iclPs ro11tai11ed in mouldi11q sa11d 

rPmm,HI nf r-H!:l 111gs arid sa11d from mould box after c-ooJ rng 

•:a11ci mil<Pr "''"'q ronc-ept like ship's propellors 

"''"'h"""''" f P!>f for mr.tal to measure shoC'k resista11C'e 

ce11t.rifugal c-ast mq: pri11rir•Q I iriuid metal into steel die rotali11g at. high spet'd 

to produr.-· supPrior quality cylindricoal components 

sweep moulding 

die cast. ing 

use 

!og 

tooling 

rhPap mo11lc1i11q mpthod using a single wooden board swept 

i11 a rirrlr aro1111d a fixed axle 

po11ri11q of J 1qu1d mrtal into a metal mould t.o achirve 

h 1 qh arr111 ;.wy 

pre-form for forging 

cylindrical cast for machining 

generic term for patterns, models, dies, jigs 

and fixtures. 
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ABSTRACT. 

Title: Marketing Consultant for Foundry and Forged Products 

~umoer: DP/MLW/BB/11-51 

Objective: i) conduct a detailed and comprehensive market survey for 

MISCOP. 

ii) draw up a draft Proposal for future expansion and 

modernisation of the Company based on the Survey. 

Duration: 2-months commencing February 1990 

(b) Conclusions 

The present market for cast metal products is approximately 450-tonnes p.a. 

cast iron, 38-tonnes p.a. brass/bronze and 35-tpa of aluminium. 

An immediate additjonal market exists for special (SG) cast irons mainly 

in automotive sectors of 250-tonnes p.a., also for steel castings in 

heavy engineering secto1s of 150-tonnes p.a. and wrought steel (forgings 

and rolled) of 1000-ton.nes p.a. 

Industry technical knowledge of materials specifications is vPry poor. 

Heat-treatment facilities co not exist as a service. 

Certain essential machine tool capacity is insufficient: for example gear 

cutting, dynamic balancing, internal and external splining, precision 

internal grinding. 

De-regulation cf metal scraps export is considered damaging to the 

~~tional Eco~omy: once scrao supply is exhausted alternatives will have 

to be imported. 

( c) Recommendat 1.ons 

Important expansion of the Engineering Sector would result from the 

availability of SG iron and steel castings, leading to increased 

employment and import substitution. 

MJSCOR would be justified in investing in small-scale facilities to m~et 

SG iron and steel castings productirn1 and the same facilities would 

additionally be able to manufacture - 800-tonnes p.a. steel billets for 

forginy and rolling. 

MJSCCR is advised to expand its machine shop capability to increase added 

value. A major Training Programme will be required to raise MJSCOR 

technical standards. A marketing strate~y is proposed in the Report. 

A Proj~ct Proposal for future expansion ?nd moder~is~rion is included 
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l\ TROOUCT IOI\ 

This Report has been prepared by G.C.B. Lamb on behalf of United l\atior1s 

Industrial Development Organisation and specifically relates to an 

investigation of the extent and profile of castings and forg1ngs demar.d 

in Malawi. It also proposes the contribution which could be made by MISCOR 

in meeting those demands. 

MISCOR is the only exclusive ferrous and non-ferrous foundry in Malawi, and 

is an Associate Company of Malawi Deveiopment Corporation. Previous missions 

from Ul\100 and SADCC ha\'e emphasised the importance of development of the 

foundry sector in Malawi. These Reports include: 

- Project Concept, August 1986 prepared by a UNIDO Staff Member 

- lr1dustr1a! Advisory Services, April 1987 p:epared by Adidas Jacob 

(SM/t-t...W/034/11-02) 

- Project Formulation, October 1988 prepared by A.K. Mitra 

(DP/t-t...W/88/-/A/01/37). 

- SADCC Study of Foundries Sector in SADCC Countries, February 1988 

prepared by ADK. Project number S604. 12. 94. 333. 

The Market Survey has formed the basis of a Project Proposal for future 

expansion and modernisation to enable MISCOR to draw up its future 

corporate and d:?\'elopment plans, and thereby support the general industrial 

growth of the Country 

The investigation commenced following the Consultant reporting for duty in 

Lilongwe 011 ) February 1990. The Mission duration has been 2-months. 

The original objectives were directed to the assess.11ent of the existrnq demand 

and likely future change in demand pattern for the range of castinl)s currently 

manufac-tured by MISCOR. Further, MISCOR had proposed an expansion programme 

for increasingly large grey iron ca::;tings together with steel castings up to 

2-tonnes weight. There was also the aim to introduce forged products into 

MISCOR's production plans. 

Early evaluation of MISCOR's aims revealed the incompestability between 

existing skills and facll1t1es,a11d the original concept. of exp<msion. The skills 

leHd is part.1culcir 11 low m all dep<:lft.ments, arid technical control is qu1t.e 

msuff1c 1f'r1t to sust C::tHI <Jr• ad~CJr1ce mt.a 1C1rgf'-SCC1h> cC1st ings prod11ct.10r1. 

Accordingly, the first. recommendC1tion oft.he Consult.C1nt. was t.o ent1n·Jy Sl'dle down 

t.he propm:wd scope. MISCOR immf'd1C1t.ely agn·Pd t.o t.h1s rPvis1or1. 
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Following prehmmary assessment c,f Coirpariy cap=ibll 1 ty arid early co11tact with 

the Country situation, the Consultant proposed that SG iron castings should be 

introduced to the scope of future production, with the specific aim cf addressing 

the spare parts market for transport and other vehicles, and also serve to 

supply light-weight fittings for animal-dra"'n trailers and implements .. 

HISCOR also agreed with this revision •• 

Actir:g on the re\'ised Terms of Reference, it has been possible to achieve all 

'lf the objectives set down with regard to M:uket Assessment for cast and forged 

products, and it has further emerged that a major sector opportunity exists rn 

the production of small rolled steel section, the raw material of which could ,e 

produced by HISCOR as an incidental and without prejudice to the main stream 

production activities of the Company. In this respect, it has been possible to 

expand the Scope, although still remaining within the strid 1r1terpretat10n of 

the objectives. 

lhe exte11sio11 to include rolled steel products feed stock offers the possibility 

of supporting the growth of small-scale industry, with particular emphasis on 

entrepreneural development, since it will remove the need for importation of the 

more commonly-used steel sections. High performance steel i.e. tool steels 

can also be manufactured within the revised concept, and thereby help to 

alleviate constraints of material quality and avC:1ilability referred to by Mitra 

(DP/t-l.W/AB/-/A/01/3-:'} and promote small-scale manufacture in the rural areC:1s of 

selected C:1gr icult.ural tools implements and equipment identified by the UNiiX> staff neiber 

and referred to in the Project Concept 13 August 1986. Jacob in the Report 

on Industrial Advisory Sen1ces SM/t-l.W/034/11-02 po111t.s out. t.hat there is hardly 

any local mdus'ry for the manufacture of automobile spart parts in Malawi, and 

goes on to point out thet local manufacture could prove to be an attractive 

prospect. The availability of indigenous raw materials of adequate quality 

would enable certain levels of technology to be achieved, arid some part at least 

of the spare parts supply could be addresse~. 

Since identifying the prospPct for simple rollPd steel products, 3-potential 

invest.ors have come forward to offPr installation of 2-high, single-pass roll 

stands. 
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Raw material in the form of random scrap metals is freely availc-ble in 

the Country although the actual q~antities could not be assessed. Some 

Manufacturers are storing metal scraps, and the amounts identified approximate 

12,000-tonnes. 

Other Manufacturers are exporting copper-!Jased and aluminium scraps and 

there is a distinct possibility that Country supplies will be sufficiently 

depleted in coming years to require import of replacem ent raw materials. 

HISCOR's senior Management is currently active in seekir;g to redress this 

situation, in consultation with the appropriate Ministries and other 

Government Departments. 

The pricing of castings has been causing some concern, and the Trade Tariffs 

applicable over the range of components within the scope of cast and forged 

products leaves a complex picture when attempting to determine the viability 

of indigenous manufacture compared with imports. The weakness of Ml~COR'S 

cost estimating orocesses has made it more difficult to reach conclusions ir1 the 

area. 

There is evidence that Users are prepared to face a premium price for the 

convenience of local purchases, and the avoidance of delays in obtaining 

Import Licences and currency allocations. 
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I. PRES£NT SITUATICW. 

A. Country Situation. 

By reason of its land-locked location, transport is a major consideration 

in Malawi, which in turn reflects on the delivered price of imported raw 

materials and manufactured goods. 

Host of the Companies visited manufacture' at batch level production, in the 

case of agricultural implements, some manufacturers have longer runrnng product 

lines but this is exceptional. 

Outside of the engineering scope, competitive manufacture of building roofing 

tiles was set up for continuous high volume production, but the facilities when 

seen were under utilised. 

(a) Product Range: the scope found during visits may be grouped as follows: 

- light steel fabrication e.g. wire products, sheet metal 

- agricultural tools and trailers involving forging, welded fabrication and 

machine shop work. 

- machinery repairs and rebuilding. 

(b) tngineering Approach :. :.iue to non-availability of replace!llent components, 

a strong sector has emerged dedicated to reclamation of worn parts by the process 

of metal spraying or by weld build-up. Major modifications are carfled out 

to worn ~omponents and often other materials are substituted; generally 

speaking an equivalent life expectation results, with the exception that rn 

reclaim and rebuild of certain agricultural tractors, the refurbished item is 

of substantially higher performance standards than the original. 

A siege mentality has developed similar in engineering terms to that of UDI 

period in Zimbabwe and as was the case in that country, has brought o~t 

strikingly good entrepreneural skills which have resulted in enhanced Cour1try 

stanoards 

A flourishing trade now exists HI metal spraying and weldrng of worn components 

which will m8terially affect the market for MISCOR products 
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(c) Constraints on Engweering Sector Expansion. 

A summary of reµorted problems has the followinq rrofile: 

(i) limited domestic market 

(11) high cost of raw materials inhibits export poss1bilit1es 

( 1 ii) shortage of certain specialised machinery: 

- centreless grinding 

- precision internal grinding 

- gear cutting 

- heat treatment 

- cam shaft lobe grinding 

(iv) technology- poor design capability 

- poor understandmg of materials application (Appendix Vil) 

- insufficient understanding of special techniques such as welding 

- insufficient grasp of heat treatment significance 

(v) skills level: 

- large dependence 011 expatriates (usually associated with management) 

- limited Malawian capability at shop floor level 

(vi) education and training: 

- poor match between training facilities and industry needs 

(vii) indigenous raw materials availability: 

no ir1digenous extraction or processing of metals 

- complete dependence upon recycled scrap 

- no capability to produce specialised material: 

carbon steels 

• wrought steels such as UK El'\ series and DIN 

• SG Hons 

• abrasion-resistant steels 

(d) Metal Products rn ImmediC1te Demand. 

List restricted to the capability of proposed MISCOR modernisation 

(Appendix V ) Clnd its linkages : 

( i) fJarth-mav irig ground engagement tools: 

- bucket teel.h 

- bucket arid blade corners 

- fror1t erid l 1ps 

- scraper blades 
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( ... i) tractor: 

- transmission spacers 

front suspension supports 

- front axle beams 

- hydraulic lift covers 

- tool bar lifting screws (adjusters) 

- wheel weights and front weights 

(iii) transport: 

- brake drums and brake discs 

- wheel hubs 

- spring hanger brackets 

- steering components 

gear carriers, differential carriers 

- exhaust manifolds 

- water pump bodies and impellors 

- pulleys 

(iv) agricultural: 

- plough beams and shares 

- trailer running gP.ar 

- cultivator tines 
- harrow discs 

(v) cement: 

- grinding media (balls) 

- kiln liners and segments 

- firebars and grate sections 

- diaphragm segments 

(vi) railway: 

- couplers 

knuckles and knuckle pins 

- bogie side frames and bolsters 

- axle boxes 

(vii) domestic: 

- cooking stoves 

- manhole covers and frames 

- window frame furniturP 
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(e) Raw Materials Availability. 

In order to expand the industrial sector in Malawi, it is necessary to 

consider the sources and availability of raw materials. 

In the absence of indigenously arising metal supplies, total reliance has 

to be placed on imports or local scrap from redundant or worn-out equipment 

and vehicles. 

The forward prospect of a 5uccessful foundry operation is er it icall y dependent 

on a suff1c1ent supply of correct grade scrap material. 

Whilst such scrap is obtainable, it can be re-processed profitably to supply 

local demand and reduce Foreign Exchange outflow. 

Once local scrap material has been consumed, replacement raw materials will 

have to be imported. Caution is necessary since the price margin between 

imported raw material and new firnshed parts is re lat l '.lely small, arid could 

result HI users preferring to purchase 11ew parts by direct import. 

In such event, the local industnes will decay, and may even fail, so 

allowing the skills and employment opportunities to be lost. 
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B. MISCOR Situatiou 

._HSCOR started from a complex senes of events and was st:t. up rn 198} 

and came to an immechate close-down. It appears that electric arc 

melting equipment was supplied and installed but upon the first commissioning 

operation produced unacceptable electrical supply problems for the city 

of Blantyce. That ar~ furnace less some critical parts which have been sold off 

now lies redundant in the Works yard. The Company was reopened in 1983 

using simple cupola melting furnaces and imported coke as a fuel 

Although the foundry building shows appropriate foundry Knowledge in its 

size, layout and construction, it can only be supposed that there was insufficient 

foundry experience available at the time of reopernng and subsequently. The 

name of MISCOR has been found to be universally cissociated with poor quality 

of raw material, dimensional accuracy and unreliable delivery. 

Despite the foregcrng the Company now operates at a prof1 t. 

(aJ Installed Equipment: all elements of the equipment are conventional and well

known in modern practice: 

( i) melting. Simple cupola furnace formerly hand charged and recently equipped 

with a simple home-made mechanical charger. l\o mst.rumentation. 

(ii) moulding: two large machines and one small machme are of most modern design 

and in good condition although improperly connected to the air supply 

and all elements badly adjusted. 

(iii) sand preparation: modern type of mill with charging devices. Generally in good 

cond it ion. 

(iv) corernaking: process is manual only, a form of core-drying oven is used: 

completely unsatisfactory, no controls. 

(v) fettling 

(v1) handling: 

all the critical elements are broken down or not workrng correct.Jy. 

A shot.blasting unit of modern design is non-functional by reason 

of spare parts ( which are castings and could be made in MISCOR). 

Grinding machines whilst being modem are riot appropriate for t.he 

present class of work. 

Orie '.">-ton EDT crane serves mouldrng and met.al dist.ribut.ion. 

lwo swing jib cranes off' installed, by reason of wrong locat.1011 

~md b<Jd 11fti11g t.C:Jckle, their effectiveness is slight.. 
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(b) Technology of Production. 

(i) raw materials control: 

metallics 

- melting fuel 

sand 

- sand binders 

- refractory 

simple manual system, completely effective 

coke, imported. Company obliged to accept 

"as delivereu 

own quarry. Quality unsatisfactory 

molasses. Used in the "as purchased" condition, 

bentonite and dextrin imported 

purchased locally and milled. Control satisfactory 

(ii) moulding: 

(iii) 

- mould making: very poor at all levels 

- mould and core assembly: v~ry bad, incurs high rectification charges 

- handling equipment: Oddly conceived, badly constructed and in need 

of extensive maintenance 

coremaking: 

- all manual: resultant. quality very poor 

- sand control requirements not understood 

- quality of compaction variable and invariably bad 

- dimensional accuracy very poor 

core drying virtually out of control and most probably the origin 

of many blow-hole type defects. 

(iv) melting: 

- seriously constrained by the simple design of the furnace added 

to use of Zimbabwe coke which is notoriously poor. It is probable 

that the current procedures are the best which may be expected in 

the circumstances. 

- selection of raw materials as part of melt could be improved: 

• rigorously separate high phosphorus material 

discriminate between automotive returns and broken heavy machinery 

. strictly limit steel charged by avoiding chromium-bearing elements 

(v) metal pouring: 

- probably the weakest element in the factory. Complete absence of 

understanding of thermal radiation losses, heat transfer, metal 

and slag viscosity. Artisan skills extremely poor in metal flow 

~antral as evidenced in castings seen at Sparctacus. 
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(vi) fettling: 

- thoroughly bad, almost out of control 

- sprue knock-off hampered by bad pattern design 

- shotblast machine not used therefore surface fmish very poor. 

- lack of definition ( including complete absence) of moulded holes 

- serious overgrinding 

- castings delivered to customer with adhering sand (thereby causing 

the purchaser to carry out rectification fettling to avoid destruction 

of cutting tools). 

~c) Overall quality of finished product 

(i) function: 

• generally disregarded at all stages of manufacture 

• lack of feed-back via sales 

careless customer liaison in discharging technical queries 

much material wasted and consequent custor.ier costs in removal by virtue 

of past MISCOR poor reputation (customers assume bad quality and add 

extra machining metal based on previous experience) 

<dmost total absence of engineering grasp of product application 

(ii) appearance: 

• generally poor. 

surface blisters ..-hich evidence hard spot are ignored (there should be 

feed-back to pattern design) 

cross jomt and mis-match evident everywhere 

adhering sand lowers good appearance 

burnt-HI sC:tnd (pC:trtiC:tlly fused glass) not removed 

• mel~l flashes not properly removed 

(iii) dimensional accuracy: 

• virtually non-existent. 

some influence towards improvement as mentioned below rn Item (j) 

(d) Tooling, Patterns and Models 

(i) design: 

- overall very poor 

- currently subject to upgradrng programme 

- core/mould relationship not understood 

- castings manufactur i rig technology very poor 

rngates for metal 

• slag cont.roJ rn gat rng systems 

• shrinkage compenscit1on 



(ii) quality of execution: 

- surface fHJish poor 
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- accuracy of taper very poor 

- failure to compensate for predictable wear areas 

- absence of metal facing u1 wear zones 

- patternmaking convenieP.ce- takes ?riority over resul~ant casting quality 

(iii) accuracy: 

- really very poor 

failure to ally with product function 

low levels give rise to metal flashes requiring extensive fettling 

rectification 

- corebox dimen<>ional :1ccuracy extremely poor 

(iv) artisan skills: 

- harid working operations sufficierit 

- use of machine tools inadequate 

- attention to di.mer1sior1s is not enough 

(e) General Artisan Skills foundr) and fett lHJg. 

In the broad field affecting firnshed product quality, the skills are 

insufficient, but in the judgement of Uf\:100 Consultant is caused by inade_quate 

trairnng. Contact with the workforce indicates that levels of intelligence, 

literacy and preparedness to learn are adequate. Hands-on lretininq will be 

necPJ~etry. . (Note Item (d) (iv) above) 

( f) Setles arid Customer l ietisor1 

(1) etppoiritees not technicetlly experienced in foundry and castings production 

(ii) no member of the staff hets sufficient general engineering knowledge to 

give ari adequette service to customers' needs 

(iii) good ar~ courteous reletlionships obtain with all customers, and MISCOR 

stetff make serious efforts to comply with their customers' requests. 

(g~ ~arket.irig. 

(1) et weetk element rn the Competny structure 

(11) unetdver1t.urous, letckmg rn d1n·ction 

(iii) etddressPs customers ett too low a level 

(1v) rio cont.act w1t.h locetl busirwss commur11t.y 

( v) lack of kr1owkdgc of product. furict 1or1 or customer dowrist. ream procPsses 
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(g) (vi) some limited serious efforts ha\e beert made to rntroduce new market 

penetration, but ha\'e rtot been followed up to realize thP poter1t ial 

udvantage, see Appertd1x \·I I I, H165 - 02002 and H16'.> - 02003. 

(h) Admu11stratior1. 

( i) not funct1onrng smoothly 

(1i) quality consciousness lacking 

( 111) ccstu1g and product10n cost estimating not correctly set up 

( 1'I) management u1formation lS insufficient 

(v) production planning is unrealistic 

(j) Recent Trends. 

(i) apporntment of a new General Manager early in 1989 has produced 

favorable customer reaction. rrequent unsolicited references were 

made to better quality and improved control during past months. 

(i1) a sense of supplier/customer relationship is begiririing to emerge, 

to replace the former "market place" attitude complained of by 

cerlciin former users of MISCOR products. 
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II. l~VESTIGATIO~ or MARKET. 

A. Methodology. 

(<t) Visits were made to 70 Organisations arid Companies in Malawi. 

(1) Programme of visits was based on rnformat1on from: 

- UNOP Staff members 

- various official reports 

- MISCOR 

- Government of Malawi Development Programme 1987/91 

- Government of Malawi Statement nf Development Policies 1987/96 

- local business contacL.:.> 

Cii) Visit activities rncluded: 

- simple discussion 

- detailed inspection and study of fompany activities 

- analysis of stores ar1_ materials stock!.i. 

(b) Distribution of Visits by Organisational Category: 

- Central Government bodies: 10 

- Murncipal AdmrnistrC1t 10n: 3 

- District Supply Ser~1ces S 

- foreign [mbC1ss1es 3 

- Manufacturers 21 

- Agricultural Producers 9 

- Traders 13 

Some vlSits to Orgarnsations were repeated when new perspectives emerged 

in order to further explore the basis of data obtained. 

(c) Geographical Distribution of Visits by area: 

- Mzuzu 

- Kasungu 

- Lilongwe 

- Blcmtyre <md limbe 

- lombci 

- lhyolo and Mulcmje 

- r\chC:llO 

s 
s 

19 

21 

2 

9 

3 
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(d) Official Statistics. 

The data at the Statistical Department has been studied. It gives an 

adequate explanation of the number and types of vehicles and confirms the 

very wide Country proliferation of passenger and transport \-ehicles. 

It is not possib.'e to apply these statistics to establish market size relating 

to MISCOR'S production range because of the high le\el of sahage practised 

by repairers. This takes the form of machining oversize components such as 

brake drums and then fitting oversize brake shoes or, where appropriate,the 

metal spraying to build up the surfaces after wear. 

from MISCOR'S standpoint, the vehicle proliferation has further hidden problems: 

where a vehicle type is recorded, statistics from about. 1984 cover the 

population but do not specify the Mark. Some \-ehicles have undergone 

3-styling changed during the period, but these have included a conversior1 

from cast iron cylinder block to aluminium cylinder block, and from pulley 

dr neri fans to electric fans. 

Ha\ mg regard to the forego mg, it is the actual si tuatior1 on the gMund 

which has to be addressed m assesswg the market in respect of MI SCOR' s 

share. 

(e) Visits to Manufacturers. 

The response varied widely: 

( i) full collaboration where previous purchasing records were made 

available for analysis by the Consultant 

(ii) refusal to respond or to allow an inspection of products. 

Judgement was necessary HI certain cases in order to asses the likely inputs 

and outputs. 
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III. PRESE~T MARKET SIZE. 

A. r.eneral Positior1. 

~o clear indications emerged to permit precise market size to be stated. 

Hany engineering organisations did not know enough about t.he nature of materials 

wvolved and questions as to material specifications were often negati\ely 

aaswered, and 1 t became necessary to discuss particular components ir1 order to 

assess the actual use. 

Components are frequently ccmverted into an alternative material or 

alternative manufacturing mPthods when suppl} problems arise. Se:1sitinty 

to cost "ar iat ions was generally ver) low, so that few materials were chosen 

on the basis of manufactur ir1q economy, and most usually were based on 

supplymg the immediate mrirket demand. 

B. Castinqs .Manufacturers. 

(a) MISCOR is the only mdependent. ferrous and non-ferrous foundq in the 

Co~ntry. 

(b) foundry & Engineering Limited were the only other ferrous four1ders 

identified. This Works claims to be the oldest foundry rn M<1law1 and 

is a captive u11it engaged rn the manufacture of components for maize 

mll l rng machines. The foundry also produces necess<1ry be<tr rng bushes 

in br<1ss and bronze. Malawi Railway has a tied foundry. 

(c) Aluminium Casters. 

The Mission identified Cl number of producers, some of whom were not. 

known lo MI5COR, but which it transpires havP successfully eroded 

M!SCOR'S market.. 

(i) Tools & Dies fngrneerli•y Limited started up about. 2-ye<trs ago as 

cont.r<1ct to0Jm<1kern to the Trnde. and in April 1988 c-ommt>nced 

d1"ers1f1c<1t 1or1 rnto etlumir11um dn· cetst.rng manufrtcturP. lh1· rompetriy 

has m<1de r<1p1d st r 1Jes, p<trt 1rul<1r ly rn t.hC' f 1f.'ld of rh<1rro< .. d srr.oothrng 

irons, we:tshb<ts ir1 support. brnc-ket s <1r1d cook mg pot s. 
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( i 11 Agasor1 Motors are general traders whc colllTlericed alumrnium manufacture 

round about March 1988 because of the d1fficu:ty in obtarnrng good 

quality machining stock from MI SCOR. The invest igat ior! showed 

that they are now the biggest manufacturer in Malawi of aluminium 

"logs" (Trade term for stock cylindrical pieces). 

(iii) HISCOR produces a range of aluminium "logs" and shaped castrngs, 

and has declined from the only producer up to about 1968 to a minor 

supplier at the present time. Large or complex alumirnum castings 

may still only be supplied locally from HISCOR. 

(d) Copper-based Alloy Casters. 

The term embraces brass and bronze, also leaded bronze, all of which 

are alloys of coppei., ha\'ing zinc, tin or lead rn varying proportions. 

( i ) Argasan has emerged as the largest brass caster identified, a 

position which has been achieved since enterrng this alloy market 

in mid 1988. The products are limited to brass solid and hollow bar, 

the quality is very high indeed. 

(ii) Petroleum Services produces brass on bronze bar, also shaped castings, 

and is currently the largest regular producer of bross cast mqs. 

(i11) MISCOR produces all of the alloys in c:opp.:>r in the form of bar and 

shaped castmgs, and is the only producer of large or h1ghiy-complex 

castrngs withm the range. MI SCOR, however, is now a minor producer. 

C. forgings Manufacturers. 

forgings fall ini.o two categories, cp~n die and closed die respectively. 

Open die is a form of ha'lllTlering with a power press, and produces only general 

rough shapes. Closed die i:;roduces finished shapes which may or may riot requ1re 

subsequent. machining. 

(i) Agrimal 1s a Company with extensive captive capability and is not known 

to cffer a contract. service t.o the Trade out.side of t.he1 r rar1ge of 

agricultural and hand t.ools. 

( 11) Petroleum Services has contract open die (hammer) ccipac1t.y wh1f'h 1s 

offered to the Trade. 

( 111) No ot.hPr mcir1ufcif't.urPr of forqed products hCJs b!'Pn 1d£·nt 1 f1Pd. 
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D. Present Volume Identified. 

With the exception of a small number of major Users of iron castings, 

it is not easy to identif) all Users of cast products, so that it is 

necessar) to assess the manufacturers' volumes as a means to estimate 

the current market. 

(a) rerrous Castings Production. 

ls currently limited to grey iron corresponding to BSS 1452 grades 

12, 14 and 17. 

(i) MISCOR 1989 output 306-tonnes 

(ii) roundry & Engineering Ltd (estimated) 
( ni) Railway 

(b) Aluminium Castings & Logs Production. 

(i) Tools & Dies Engineering 

(ii) Argasan Motors (logs only) 

(iii) MISCOR 

(c) Capper-based Alloy Production 

(i) Petroleum Services (estimated) 

(ii) Agasan Motors 

(iii) MISCOR 

E. Observations on Current Technology. 

120-tonnes 
30-t.onnes 

12-tonnes (rapidly rising) 

12-tonnes 

11-tonnes 

20-tonnes 

12-tonnes 

6-tonnes 

The acceptability of castings of all types across the broad spectrum of 

manufacturers visited is quite low. The bad image of casting stems from 

a history of poor dimensional quality and indeterminate metC:tllurgical 

quality. 

In the case of cast iron the problem often relate to the temperature of 

pouring the liquid metal because metal which is ca!t.at too low a temperature 

will be hard (up to BOO BHN) and t~erefore unmachinable. On the other 

hand the iron may be melted from carelessy chosen ra.., mar:erial including scrap 

drain pipes and gutters which, being a high phosphorous material will cause 

leakrng from a component intended to carry liquids. These faults and many 

others of a s1m1lar nature mean that users of casting have in the past been 

disappornted b) the quallt) and serv1cability of the offered product. 
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Similar problems _re four1d HI aluminium alloys due to lack of technical 

understanding on the part of secondary metals (scrap) collectors or 

merchants. frequently the only criterion is the colour of the metal so 

that aluminium, zinc and proprietary alloys used rn automotive construct ion 

(Mazak) will be mixed together with disastrous results for strength and 

machinability. Such experiences bring the notion of casting into 

disrepute. 

f. Current Trends in Malawi 

(a) ferrous Production 

Declining stcmdards from MISCOR are steadily bringing local 

production into disrepute and a number of usPrs have informed 

the consultant (sometimes in writing) of their intent ion to discontinue 

purchases from MISCOR. foundr) & Engineering have intimated that they 

are now ccmrercing produ2tion of iron castings for the Trade. 

(b) Aluminium Castings 

Agason Motors has recently employed an expatriate metullurgist and 

proposes a large expansion in both aluminium and brass "logs" 

production. Tools & Dies is currently expanding their die ce1sting 

capability. 

(c) Copper-bassed Alloys. 

Petrolr.um Services have informed of their intention to exp<md jr1 

production of shaped castings. As mentioned before Agason Motors is 

proposing a production expansion. 

G. Indication of Present Market . 

. 4~6 
E 
:2 . 
ci 

. .... 
ii 

:r. . 
., 

- . 
3) SB 

I I I I 

Iron Al umr1 Cu-basr·d 
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IV fORECAST MARKET SIZE 

A. Official Policies. 

The Malawi Government Statement of Development Policies 1987 - 96 published 

by Dept. of Economic Planning & Development indicates a reasonably stable 

position for the share of manufacturing as a proportion of GDP. There is 

an indicated variation ranging only from 12.1~ in 1987 through 11.9~ in 1991 

and a forecast 12?cl in 1996. This however, is ca1ried 011 the basic surmise 

of an expected rise in GDP which predicts a manufacturing out turn from 

KM 285.7 in year 1986 to KM 413 in year. 1996 

In real terms these preditions imply a growth rate of 3.9~ per annum through 

the period 1987 - 96 and may be expected, if realised, to indicate an 

increase in manufacturing activity of 41%. 

A concerted effort is being made to improve the teaching of technology in 

Technical Institutions, Secondary Schools and at the artisan level. f\umerous 

Aid Agencies are contributing for example UNDP in promoting scholarships for 

Secondary education and ILO participation in enhancement of craft skills. 

It seems, therefore, that some effort is being made to address the need for 

skilled technicians and artisans to match the predicted industrial expansion. 

B. Influence of Transport. 

Major public expenditure frequently associated with bi-lateral agreements is 

now being directed to improvement of communications for which there are two 

major thrusts designed to reduce the problems of Malawi's land-locked communications: 

- opening of a Northern Corridor to link with the TAl'\ZAN railway link 

to Dar-es-Salaam. 

t·e-opening of the Nac1da railway 

There will be major increase in the heavy truck population which in turn 

will produce a demand for spares, and EEC funding is being applied to the 

purchase of JO-articulated trucks to expand the domestic capacity previously 

carried bv rail. 

The UTM Transport Company which operates passenger buses and coaches has 

scheduled ar1 rncrease of I ts present fleet of 250-heavy vehicles to a 

figure of over 350-vehicles by Jur1e 1990 with corresponding prospects for 

spares. 
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An existing concrete railways sleeper plant al Selima wos recently reacti\oted and 

is now ope rat tonal. and a prospect of rntroducmg the pandrol method of rai 1 

securing could be a further source of expansion. P. project is under 

consideration for refurbishment of 180-railway goods wagons, together with 

passenger coaches and 11ans, and this in turn should yield scope for steel 

castings. 

C. influence of Water Resources Upgrading. 

A number of water impr0\1ement programmes are at 11arious stages of completion, 

and carry a sic;nificant proportion of asbestos cement pipes which in turn 

yield a morket for cost iron collars and sockets. Exhaustive enquiries hC111e 

been made from major fity Woter Boards and pursued through Project & 

Implementation Offices to confirm that the asbestos cement pipe will retain 

its market share ogainst the expanding use of plastics ond polymers. It seems 

that the asbestos pipe contrnues to be well-fa\'oured and has an extensive 

future. 

Irrigation is being expanded in many fields of agriculture a11d 11kely to be 

accelerated on account of recent droughts. Aluminium \ahes are preferred 

and the butterfly type seems to be commanding an increasing proportion of the 

market, thereby offeririg substantial new business for the metalworking industry. 

Vilfage ievel hand water pumps feature quite large in projects for rural 

de11e lopment, arid there is a detectable strorig demand for power pumps involving 

both iron and bronze compor1ents. 

Various Authorities cont.acted consider there to be a modest demand for small

scale hydro power u•1its, but the Mission was quite unable to identify any firm 

indication of practical implementation. 

D. Water-borne Transport. 

·1he Mission has failed to identify any substantial public or private development 

ir1 water-borne transport or leisure activities which 1s likely to at•rnct 

s1gr11f1cant commercial rnterest. 

E. rlectr.cal Power lre:ir1sm1ss1or1. 

A project for 152KV power luw br>tweer1 f\kulH- L1mbc was 1drnt1fied hut this 

would not. normHlJy provide s1griif1carit work for the scope of mPtcilworku1g Hdtv1ty 
ir1 Malc1w1. If SG 1ror1 111s11lator ccips wPrP coris1dcred thPre could br· fl prospect.. 
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F. Confidence in Local Market. 

In order to forecast the likely market size, it is important to consider 

the degree to which castings will be acceptable to prospective local Users. 

In the course of investigations, the Consultant was made aware of strong 

opposition to local products based on past experience. There are two components 

to this namely faulty materials and faulty application. (see Appendix VII) 

User !::onfidence in grey iron, aluminium and copper-based alloys from MISCOR is 

shaken, so that other have emerged to take over certain of the market share, 

but it still leaves MISCOR as the only significant supplier of iron castings 

to the Trade. 

Aside from the considerations of MISCOR, many Users have changed their 

product specifications to steel, or even to import, and there may be a delay 

in persuading the market as to the acceptability of the local product even 

after the necessary improvements in quality have been established. 

It must not be expected that transport safety-critical items will be purchased 

from the local market until satisfactory performance has been demonstrated for 

a number of years. 

A specific instance has been identifjed where a major manufacturer h:is stcited 

that approximately 300-tonnes per year of pote!'ltial iron castings market hC!s 

been converted to steel fabrication. 

G. Estimate of Under lying Scope for Cast & Forged Products. 

Based on the investigations carried out during the Mission, consultations with 

existing and potential Users and a survey of existing manufacturers, the 

following scope is apparent: 

- grey iron castings current production is about 450-ti:;.a and specific opportumties 

for a further nominal 300-tpa have been identified. Total 750-tpa 

- special irons particularly SG to serve the motor trade spares will 

aggregate approximately 250-tpa and will rise as the unique performance of 

the material is appreciated. 

- steel castrngs which are particularly appropriate in eC:trt.h-movir1g equipment 

will find <m 1mmedir.itf' outlet of '.:>0-tpC! and quickly exparid as potent iaJ 

Users become aware of the local capacity. A market of 1)0-tpa is expected. 

- alumirnum is steadily expanding <ind current.ly achieving 40-t.pa and upor1 

establishment. of satisfactory quality will achieve 80-tpa. 
- coppcr-bC:Jsed alloys are currently achievrng 45-t.pa and th£~ poterit 1al ir1clud1ng 

pump casrngs. arid 1mpdlors is cor1s1dered to be 70-tpa. 
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(b) There is no significant forging in the general market. The Agrimal 

operation is regarded as a11 in-house manufacturing ar rc:111geme11t and 

the free market demand is considered to be about 20-tpa. This figure 

could increase once Insurers of Malawi Railways could bP satisfiPd as to the 

quality and rPliability of indigenous manufactures. 

H. Forecast Market Allocated by Sector. 

al 
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Textile - 5 - 20 - - -

Automot1"e 100 11 ~ 20 20 3 6 

General Engineering 420 60 5 10 2~ 2 2 

Rep lc1cement s 65 10 10 5 8 ., -... 

Agricultural incl tractors 40 30 1C - 15 4 

Electr icC1l 5 - - - 2 - 1 

RailwC1ys 30 5 25 3 2 2 

Earthmoving - 15 80 - - 4 

Murnc:1pal 70 10 - 2 - - -

Domestic 20 - - 20 1 '.:i - 1 
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V MISCOR STATUS 

A. MISCOR Image in the Market Place. 

(a) Only one User expressed satisfaction with MISCOR castrngs, no doubt on 

account of the fact that his requirements were metal quality only. MISCOR 

certainly has achieved an internationally acceptable metallurgical standard 

during the past year. There is universal condemnation of MISCOR quality and 

this is mainly associated with three features: 

- unreliability of the metallurgical standards 

- gross casting internal defects due to absence of quality control 

- poor dimensional accuracy and bad appearance. 

~·b) Sales and customer liaison is not strong enough to accurately report the 

customer problems. Absence of a machineshop capability deprives MISCOR of 

the in-house opportunity to monitor certain defects. 

B. Securitv of MISCOR Present Market Share. 

(a) The poor quality noted above has allc,.ed the introduction to the market of 

competition all of which is self-taught. Without exception the competitive 

product is entire!} superior in quality to MISCOR and is sold at lower prices. 

So far this encroachment has been limited to the non-ferrous materials; but 

there is a serious prospect that Foundry & Engineering with a well-established 

foundry operation and a large machrne shop will penetrate MISCOR grey iron 

production. 

(b) Specific items lost by MISCOR to competition: 

- dorr 0~t ic alumrnium £moothing irons 

- aluminium smoothrng iron sole plates 

- basin brackets 

- aluminium "logs" of all sizes 

- bronze bar and stick and hollow bar 

- brass bar and stick 

(c) Compor1ent. mater icil changes 

- generally throughout developing countries manhole covers are now produced 

rn concrete because of the problem of theft of the heavy c<tst iron pieces 

which are br~keri up arid sold by the thieves as scrnp iron. 

This cor1d1t10r1 al ready obtains in Malawi and is t.he subject of discussion 

bet.ween Blantyre Muri1c1pal Council arid MISCOR. The overal I profitability of 

MISCOR is corm1dered by the Pxecutives to depend heetvily upon m;:mhole 

covers. 
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(d) Competitiveness . 

- Certam stable lines m the MISCOR range are being sold orily to Government 

bodies or their Operatir1g Agencies, particularly: 

(i) domestic cooking stoves (Dover No. 6. and l'-<o. 8.) 

(ii) Post Office manhole covers (heavy duty road type) 

These two items are regularly produced and sold at prices which are higher 

than the competition, and therefore represent a hidden form of subsidy. 

There is a danger that another manufacturer may enter the market at more 

competitive prices, or that Government purchasing policy gnrng preference 

to local manufacture may be varied at some future time. 

(e) Forward Orders. 

In pursuance of investigations into costing, production cost estimating 

and management informCition (referred to on PCige 16) it was discovered 

that forward orders a~ Cit 20th MCirch 1990 represented approximately 4-weeks 

work at the budgeted rate •• 

(f) Order Completion. 

In spite of the poor forward position outlined in (e) above, the Consultant's 

investigat10n showed certain numbers of outstanding orders uncompleted and 

apparently without a documented position. In the course of \isit.s to MISCOR 

customers, complaints along these lines had been made, and it. was not possible 

to discover an internal MISCOR mecharnsm to monitor out.stcmduig or delayed 

deliveries. 

It is necessary that this situation be redressed before MISCOR cor1templates 

expanded output into more dema•1ding markets such as automot 1 ve product ion 

and steel products. 
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VI CO!\:CLUSIOl'\S. 

1. There is an existing market for castings: grey iron 450-tpa; alumwium 35-tpa; 
copper-based 38-tpa. 

2. There is no call for castings over 500-Kg mass 

3. MISCOR is losing market share due to poor quality and the share being 

retained is de-grading into low quality cheap products 

4. MISCOR is losing added value by not machining castings. 

5. There is an unserved demand for SG iron for automotive use 

6. from investigations there is a forward market : grey iron 750-tpa; SG iron 250-tpa; 
~teel castings 150-tpa; steel forgings 20-tpa; aluminium 80-tpa; Cu-based 70-tpa. 

7. Lack of some manufacturing facilities is inhibiting market expansion 
e.g. heat-treatment and certain specialist machining operations. 

8. De-regulation of scrap exports places in jeopardy the supply of secondary 
metals relied upon in Malawi as raw materials in foundry. 

9. Management information at MISCOR is not sufficient to enable analysis to 
be made of Company performance and current position. 

10. MISC 0 R is benefiting from the hidden subsidy of higher-than-market place 
prices paid by Government Departments for indigenous mc;nufactures of 
cooking stoves and street furniture. 

11. Business is being lost to MISCOR due to ineffective sales and marketing 
stemming largely from lack of materials knowledge and application. 

12. Extensive training is necessary in most Departments of MISCOR. 

13. There is not enough market in iron castings to support ~ modernization 
progntmme. 

14. Diversification is essential to support any prograrr.ne of modernization 
and expansion, and should include SG iron and stet:! castings. 

15, After steel nanufact.uring capability is established the facility could be 
used to supply billets and pre-forms for rolled and forged products 

16. The immediate market for simple small size (76mm dow:1wards) rolled steel 
sections is estimated at 1000-tpa and the rotenllal is about 3000-tpa. 
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Vil. RECOt+C~DATIO~S TO MISCOR. 

A.~perational Upgrading. 
1. Immediate l} commence machining of cast mgs offered for sale. 

2. Change Management structure to miercome pear product quality. 

3. Concentrate techrncal resources on the raw materials of moulding and coremaking. 

4. Bring shotblast machine rnto use to improve surface funsh quality in 
order to enhance customer appeal. (Improve Quality Control is a spin-off). 

S. Seek consultant assistance to instal management information and control systems 

6. Devise and instal an effective costing system ( could be incl~ded in .5. above) 

7. Upgrade the mechanical status of existing foundry shop EOT crane a~1d complete 
erection of second EOT crane to increase output. 

8. Appoint <m experience:I and fully qualified patternmaking specialist. 

9. Establish a formal Quality Control and Inspection Department to gne 
permanent effect to the urgent measures 2 .• 3 •• and 4. above. 

B. Modernization. 

10. Consider Cl modernization progromme along the lines of Appendix V the 
prrncipol feature of which is to maximise existmg ossets. 

11. Set up necessary training courses, Fellowships etc., to support the 
modernized methods. 

12. Appoir1t a metallurgicol Graduate to take over control of the more advanced 
melting, also a mechanical engir1eering Graduate in the capacity of 
Development Engineer to provide a combined service to mointenance and Sales. 

13. Embork on a co-ordinated Sales and Marketing upgrading progn:1mme using the 
in-house c<:1pabilities of the new Groduate appointments. 

C. Marketing Strategy. 

14. Improve standard of iron castings as an emerge~1cy programme. 

15. Only sell machmed brass, bronze and aluminium bars and sticks. 

16. Consider items under .15. above as H secondary consideration and mstead 
concentrate on complex bronze pump casings and impellors to establish MISCOR 
up-market image. 

17. Encourage field trials as a means to re-introduce MISCOR products int.a lost 
markets and effectively monitor progress. 

18. Maximis(' concentration or1 vehicle spares particularly UTM and the military. 

19. Following introduction of electric melting, construct. a campaign directed 
towards two prrncipal fields: 
- SG iror1 rn automotive t.rcmsmiss1on components 
- steel castings for ground engagement tools ( earth moving equipment) 

20. Commence a programme of Seminars and advertisement to brrng t.o th(' notice of 
the irnde in general the import.ant. advart<Jgcs of SG iron. 

21. Introduce and ad-..ert.1se a ht•at-treatment service rel3t ing t.o MISCOR products 
and offer a C:or1trad hPat.-treat.ment. service t.o the Trade. 

22. Progressively 1nvcstigat.e the prcict.1cabll1t.y of c0llaborcit 1nq with m1 lmestor 
for settmq up st.P!d roll1nq tC:Jr1lit1es. Commer1r1· cc-1st111q slf'el billl'ls 
to supply t.h(' lr1vf:'st.or requirPments. 

25. lr1vci;t 1gat.e prcirt 1rabil1ty of off1·r1riq ccist preforms to Aqr1m<il for forgrnq. 
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APPEM>IX I. Job Description. 

Post !\umber 

Post Title 

Duration 

Duty Station 

Purpose of 
Project 

Duties 

DP/t-LW/88/018/11-'.>1 

Market mg Cor1sultant for foundry arid forged Products 

2-moriths 

Blantyre, Malawi with travel within the country 

Conduct a detailed and comprehensive market survey 
for Messrs Halaw1 Iron and Steel Corporation (HISCOR) 
Limited, Blantyre, for Grey lron, !\on-ferrous, 
Alumrnium and Steel castings in Malawi. 

Draw up a draft project proposal for future expansion and 
moderr1isat ion for the company based on the above market 
suney and in co-ope rat ion with the Ge•·eral manager and other 
concerned people at the HISCOR factory. 

In conjuriction with HISCOR the Consultant will: 

1. Hake himself conversant with present production ccipab1lit1es and 
ccipacit1es of HISCOR. 

2. Become familiar with the production capabilities cind ccipacitie::; 
avallcible for four1dry arid forging work in the country arid the 
neighbour mg reg ior1. 

3. Assess demcind in Mcilaw1 for: 

- grey iron ccistirigs up to 3-toris 
- rion-ferrous cast111gs up to 120-Kg 
- alumir11um ccist rngs up to 60Kg 
- steel castrngs up to 2-tons 

- demcind prof1 le for general industrial forged products 

4. Arial,.se arid recommend: 

- product yields and costs 
- raw mater1cils 
- sector alloccit ions 
- pr1c111g policies and market promotion. 

5. Draw up a Project Proposcil for future expcinsior1 cind modernisation 
for the Company. 



APPEt\OIX II. Senior Staff. 

1. U!"\IDO Staff. 

Dr. Kerstin Leitner 

Hs Cheryl Ann Hairston 

Hr Kari Kohtamaki 

Hr Adidas Jacob 

2. Counterpart Staff 

R. Oosthuizen 

C.G. Chipinda Phiri 

L.B. Sayenda 

B.R. Kaphuka 

3. U~IDO Contributing Staff 

Paul S. De Roover 

Dr. Alex C. Mosha 

4. MDC Counterpart Staff 

Krngsley I\. Kc;lor1da 
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Resident Representati,·e Lilongwe 

Administrati11e Officer :..llongwe 

JPO Lilongwe 

Chief Technical Ad11iser.Blantyre 

General Manager 

Comp<my Secretary 

factory Manager 

Technical Sales Rep. 

MI SCOR 

MI SCOR 

Ml SCOR 

MI SCOR 

Chief Technical Ad,iser to 

Animal Power Utilisation Project 

LI longwe 

Tanzania Food & l\utrit1011 Centre 

(U:\DP Expert on Mlssion) 

Sernor Technical Consultant 

Industrial Consul ta;1cy Services 

Blantyre 
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APPEM>IX III TRAI~I\G PROGRA.'1£. 

1. Assess;nent of l\eeds. 

1.1. Overall pos1tiou 

With the possible exception of administrative frnan.:-ial staff, the le"els 

of traunng and perforin;tr..::e rn e"ery department, and at e1tery level, will 

need to be reinforced in order to sustain the projected modernization 

progra11111e. 

1.2. Bias of skills. 

The Modernizatio11 Plan will shift the emphasis of skills away from hand

mouldrng and coremaking by introducing superior equipment and toolrn':J. 

Consequently tool111g-related skills of construction and application a~sume 

more sigrn fic<mce. 

1.3. Quality. 

Tradit10rictl foundry work methods place most of the responsibility for 

quality orr the skilled worker, whereas more modern concepts introduce 

quahty achievement into the supervisory grades. Training iri quality

consciousness is necessary. 

1.4. Technology of Production. 

A great. emphasis will have to be laid on the upgrad111g of technological 

standards. 

1. 5. Equipmen~ and Machu11ng Maintenance 

fundamental rnstruclion will be required in all elements of machinery 

operation, planned marntenance, store-keeping procedures, budgeting 

and supervisory responsibll it ies. 

1.6. Product. ion Control cind Planning. 

fur1damer1tal trC:1u11ng will be required for: 

- t.he elemer1t s, tools, 1mplementat. ior1 and practice. 
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1. 7. CostrnQ. 

The altered product 10n methods will create a need for complete re\' is ion 

of procedures. 

2. Recruitment of Specialists. 

2.1. Some necessary special skills are not represented in the existing 

staff complement, principally: 

- metallurgy 

- mechanical engineering design 

- patternmak mg technology 

2.2. By r~cru1tment of the skills HI 2.1. above a valuable part of 

traunng may be accomplished in-house. 

2. 3. Withm the organization chart, Appendix VI, the metallurgical 

and mecharncal e11gu1eer mg appointments would be at Graduate level, 

and the patterrlll13king post filled by an expatriate on Contract. 

2.4. It is felt that the present pattemmaking foreman, together with the new 

mecharncal engineer will acquire sufficient knowledge from the 

expatriate's experience for the post to be dissolved after (representatively) 

~-years. 

Estimated Training Profile. 

3. 1. International Experts: 

Machine mauld ing technology 

Coremaking technology 

Heat treatment specialist 

3-man months 

6-man months 

2-man months 
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3.2 External Industrial Consulting Service. 

(on-going service over 2-years, e4uivalent man-months identifiPd) 

Organization and Methods in Quality Control including 

rejPct analysis 

Production records as a Management tool 

Prep3ration of a job costing method 

3.3 Studv Tours. 

Mechanised moulding practice 

Coremaking techniques 

Equipment maintenance 

Quality Control 

3.4 Country-based Courses arranged with local resources 

in conjunction with I.L.0. or similar assistance and 

in col~aboration with the local Trade Testing Centre. 

patternmaking 

foundry p;actice 

machinP. shop practice 

2-man months 

1-man month 

1-man month 

1-man month 

1-man month 

1-man month 

1-man month 
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APPEl'\OIX IV. Sumrnarv of Vis1ts. 
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APPENDIX V • Reconmended Modernisation. 

1. Strategy. 

Commencing from the position at MISCOR March 1990 

1.1. ConcentrJte on metal and sand controls to improve product quality. 

1.2. Upgrade pattern design to increase quality and productivity. 

1.3. Introduce snap-flask moulding to reduce pattern costs and increase producti\·1ty. 

1.4. Develop large moulding machine practice in accordance with Consultant's 

proposal H 165 - 01001 'Appendix VI Section .3.). to increase productivity 

and raise qua.lit). These facilities exist and when realised, make possible 

production in ex cess of 400-tons per year without other additior1s. 

1.5. lnstal 500Kg electric induction melting furnace to make possible the 

manufacture of SG iron and steel in addiUon to international grades of 

grey iron. 

1.6. Progressi\ely expand market scope and penetration using the new facilities 

under 1.5. to include automotive components of a wide range, off-highway 

\leh1cles and ground engagement tools. 

1. 7. Develop laboratory facilities and offer high performance steels for forging 

and heat-treated parts. 

1.8. Develop heat treatment facilities to upgrade MISCOR manufacturing capability 

and offer a contract service to industry. 

1.9. The existing facility to manufacture tin and lead solder sticks to be 

developed as convenient. No significant investment involved. 

1.10.Develop bronze pump casings of high complexity to establish a technical 

reputation for MISCOR and afterwards re-address the brass and bronze 

bar market lost to competitors. 

1.11.Alumir11um components to be developed as market opportunities are identified. 

The facil1t ies 1.4. cire applicable to aluminium and can therefore accept high 

volu~e 1f this should materialise. 
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APPENDIX V (Continued) Recommended Modernisation 

Z. Description of rac1lit.ies. 

1. Melting Raw Materials. 

1.1. Incoming 

Provision of reinforced concrete apron accessed by main EOT crane 

is for receiving and inspection of raw materials which 

normally comprise cast iron and steel scraps. Automobile scrap 

frequently includes complete motors and transmission sub-assemblies 

which would be dismantled on the apron. 

1.2. Storage 

Concrete or brick bunkers are located between the a~ron and induction 

melting furnaces. Different qualities of metals are placed in 

separate bunkers so simplifying the charge make-up procedure. 

A secure storage area is provided for high-value metallurgical 

additives (e.g. nickel =US$ 11,000 per tonne). A ~~re cage or 

brick enclosure is usual. 

1.3. Charge Make-up 

At a level of 500-Kg per hour the charge make-up is a manual 

operation. A 500-Kg platform weigh scale is used to weigh all 

charge materials, which are then transferred to a wheeled barrow 

and pushed close to the furnace operating platform. When convenient 

the barrow may be hoisted by EQT crane alternatively the barrow is 

e~pti2d by hand and the materials placed on to the platform. 

1.4. Furnace Charging. 

All charging is manual. For a 500-Kg furnace this is mandatory in 

order to ,revent damage to the linings. Cast iron and steel 

bor · 'gs and swarf may be shovelled. 

1.5. Existing Cupola Melting Furnace. 

The out of doors metal storage would remain, also the mechanical 

skip charger to raise the furnace charges to high level. 
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APPENDIX V (Continued) 

2. Melting Process. 

2.1. Existing Cupola Furnace 

The existing cupola furnace is retained without modificatio~, but 

its role changes. Following completion of the planned up-grading 

this furnace will not normally be used, and all production will 

be achieved by the new induction furnace. In the event of increased 

production demand, the cupola can be employed to melt metal for 

transfer to the induction furnace for superheating or analysis 

correction, thereby increasing the total metal output. Such 

operation is ter~ed duplexing. 

2.2. New Electric Induction Furnace Installation. 

A twin-crucible careless induction furnace is proposed, operating 

at 750Hz nominal with frequency band correction. Melt capacity 

SOOKg, electrical rating 350KW. One electrical control console is 

used, capable of melting with either of the crucibles. The furnace 

is complete with hydraulic tilting gear, water circulation. 

Output from the recommended furnace is 500Kg per hour, or when 

duplexing with the cupola, is 1,000Kg per hour. The :urnace will 

operate continuously or intermittently as required. 

The whole installation i~ placed in a concrete enclosure providing 

a working platform on top and housing the hydraulic electrical and 

water circulating plant underneath. 

Contiguous with the furnace installation is the metallurgical 

control laboratory for testing metal analysis and treatment. 

Lifting capability for periodic furnace crucible maintenance is 

available from the main workshop EOT crane. 
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3. Moulding. 

Two principal moulding processes are proposed; within each 

process a number of variations exists but does not affect the 

overall concept or provisior of facilities. 

3.1. Machine Moulding. 

3.1.1. Moulding machine 

.The two existing simultaneous jolt-squeeze machines are 

retained, together with the jib cranes serving them. 

The moulding machine jib cranes should be re-located to 

improve the utilization of floor space, and permit setting 

of cores without additional handling. 

3.1.2. Mould Handling 

Following cc~pletion of the drag ( bottom half) mould 

it is lifted by special carrying bail swung into position 

over the roller conveyor, turned over whilst being set down 

and placed on a wooden bottom board on the roller conveyor. 

New lifting equipment is proposed ( in the category of loose 

tools) as a me~ns of raising productivity. 

The cope ( top half) mould is l ~dled identically and set 

down on top of the drag mould. 

3.1.3. Mould Clamping. 

Conventional double-tapered knock-on cramps are envisaged 

positioning, tightening and removal to be manual. 

3.1.4. Mould Circulation. 

To process moulds through the cycle of operations, 2-strai1ds 

of roller conveyor each 20 Metres long are position=d relative 

to the mould machine, To form a closed loop 2 simple 

transfer trolley is located at each end. 

After completion of moulding, the cope and drag hal,·2s are 

set down on the roller conveyor, cramped together dnd pushed 

away into a waiting section, then transferred by the tran3fer 

trol:ey to the second strand of roller conveyor to await 

metal pouring. 
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After pouring, moulds are pushed along The conveyor for a 

cooling period of 40 - 70-minutes as may be req~ired, then 

lifted by pneumatic hoist for knock-out. 

All movement around the circuit is manual and in fact is 

continuous since every 3-minutes (representatively) one new 

mould is made and one cooled mould is knocked-out. 

3.1.5. Mould Knock-out 

Cooled moulds are lifted by pneumatic hoist suspended from a 

simple monorail. The complete mould is placed on the floor, 

the lifting bail re-positioned to lift the cope only, sand is 

knocked out of the cope box and falls on the floor, the empty 

box being replaced on the transfer trolley. The hoist is 

returned to lift the drag mould which will invert since the 
~ 

casting produces an out-of balance: remaining sand is knocked 

out and the drag box placed on top of the cope box. 

The whole assembly of empty boxes sitting on the wooden bottom 

board is pushed back on the transfer trolley, aligned with 

the roller conveyor and pushed toward the mould machines. 

3.1.6. Castings Removal. 

Once dUmped on to the floor after knock-out the casting 

has to be separated from sand and removed to a cooling location. 

Actual separation of sand is a critical function relating to 

casting quality and may require to take place between (say) 

3-minutes of knock-out and (say) 4-hours after knock-out. 

In either event, after sand separation the casting may be 

lifted manually using suitable tools, or by the knock-out 

hoist in the case of heavy pieces for deposit in the castings 

cooling area. 

3.2. Floor Moulding 

3.2.1. Mould Making. 

The basic principles of floor moulding are foreseen to 

apply. Loose pattern and mounted patterns are expected to 

be used. Manual and pneumatic rammers are currently 

utilized. 

* a slightly different procedure is used when the castinb 

remains in the cope half mould. 



APPENDIX V (contd) - 54 -

3.2.2. Mould Handling 

Two EOT cranes service the main moulding bay and apart from 

small duty in the heavy fettling bay and metal pouring, are 

normally fully available for floor moulding. Some effort 

will be made to standardize mould box sizes so that 

specialized lifting equipment can be brought into use. 

3.2.3. Mould Clamping. 

Where mould boxes are fitted with taper lugs, the same 

cramps will be used as in the machine moulding section, 

otherwise "C" cramps or simple weighting will be employed. 

3.2.4. Mould Movement 

All movement of moulds and mould boxes will be by the EOT 

crane. 

3.2.5. Mould Knock-out 

Primary knock-out may be done on the moulding floor and the 

sand shovelled into containers typically 2,000Kg) or 

complete mould with casting mv be transported to the knock-out 

monorail at the moulding machines. 

To facilitate this the mould transfer trolley floor 

rails are extended across the full width of the main moulding 

workshop. Sand containers would be transported in the same 

manner. 

3.2.6. Castings Removal 

Those castings of a size too large for the shotbiast machine 

will be transported by EOT crane directly to the heavy 

fettling section for manual sand removal and grinding. 

Castings for shotblast are transferred via the extended floor 

rails to the knock-out area and processed as machine moulded 

work. 
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3.3. Snap-flask Moulding 

3.3.1. Mould Making 

- 55 -

The existing HPLI moulding machine will be modified by 

removing the stripping mechanism. A conventional snap-flask 

operation method is proposed using double-side paLtern 

plates and hinged mould flasks. 

Sand will be manually shovelled, a one-man operation is 

envisaged. 

3.3.2. Operating Procedure. 

The moulding operator will place moulds on the working floor. 

Sand will be provided daily as a working "heap". After 

pouring moulds will be broken in situ on the floor and 

castings removed by steel hook into container, the sand will 

be watered down and shovelled back to the heap, thereby 

providing a measure of reconstitution. 

The original heap sand would be used as a facing. 

3.3.3. Metal Pouring 

Hand pouring by the moulding operator is proposed. 

The major influence in choosing the location of the snap-flask 

unit has been proximity to the electric furnace, so that the 

operator may collect metal directly from the furnace. 

A 20Kg hand ladle is proposed. 

3.3.4. Organization of the Unit. 

Since liquid metal is to be available every 1-hour, the sn2p

flask operator may collect metal hourly, therefore the floor 

area allocated may be restricted. 

By this means, a casting can always be moulded and poured 

within the 1-hour period, thus providing a same-day service 

for urgent (i.e. breakdown) delivery. 
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4. Mouls Sand Preparation. 

4.1. Sand Cooling 

After castings removal the sand is allowed to cool in situ, 

sometimes water may be sprayed on by hosepipe when tte 

casting metal to sand ratio permits, thus obtaining cooling 

by evaporation. 

4.2. Separation of Tramp Elements. 

A specialized conveyor unit with proprietary name "Royer" is 

provided. A Royer is 1500mm long, inclined at 45° and its 

conveyor belt runs at 180m/minute. Sand ~hrown on to the 

conveyor belt is centrifuged off the end: dense metal particles 

are flung Sm away, less dense core sand lumps are flung 4m away 

and small sand grains deposited as a heap within 3m of the 

Royer machine. Thus a separatio n of these elements is 

conveniently achieved. 

4.3. Sand Reconstitution 

From the heap 

into the skip 

Additives of 

according to 

can be used. 

produced by the Royer, sand is manually shovelled 

loader (hoist) of the existing sand mi~l. 

coal-dust, clay, water and starch are made 

the technology. Alternatively, sugar-based additives 

After milling, sand is discharged to fall on to floor adjacent 

to the mould machines. 

There are differing practices such as 1-component (unit) sand 

or 2-component (facing and backing) sands. The described 

facilities and process are equally applicable. 

4.4. Sand Transfer to Moulding 

The relocated existing sand mill will discharge processed sand 

between the two moulding machines for manual shovelling into 

mould boxes on the machines. A greater productivity will 

result if half of the processed sand is transported by special 

2-wheel barrow and deposited in equal portions alo~~side each 

moulding machine on the side opposite to the sand mi:l. 
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4.5. Floor Moulding 

Knock-out sand is transported to the knock-out facility (3.2.5.) 

and processed as 4.3. above. 

After reconstitution, the sand will be discharged from the sand 

mill into the 2-wteeled barrow (4.~.) and moved alongside the 

machine moulding conveyor for hoisting by EOT crane which will 

deposit the sand where required on the iron-or steel-moulding 

floor. 

4.6. Snap-flask Moulding. 

Moulding sand for snap-flask work differs from machine moulding 

or floor-moulding sand. 

Daily the sand from this unit will be whovelled into the 

2-wheeled barrow, removed to the sand mill, re-IBilled, returned 

to the barrow and returned to the sDap-flask area. 
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5. Coreshop. 

5.1. Raw Materials STorage. 

An area of 20m
2 

is arranged adjacent to an outside wall to 

receive and store new sand. Six variations of base core-sand 

have been assumed. 

Handling will be manual. 

Various sand binders are kept in the designated mould and 

core materials store alongside the coreshop. 

5.2. Tooling Store. 

Coreboxes, jigs, assembly fixtures and gauges in immediate 

use are placed in racks alongside the work benches. 

5.3. Sand Preparation. 

One 250kg paddle mixer is located near to the new sand storage 

bunker and alongside the coreshooting machine which will 

be the biggest sand consumer. Raw materials additives 

measurement is volumetric, using individual measuring cylinders 

for liquids and solids. This approach will avoid problems of 

calibration of pumps over the variation of temperature and 

humidity encountered, which would attend the choice of a 

continuous screw mixer. 

5.4. Coremaking. 

5.4.1. Hand methods will predominate for the first 3 - 5 years of the 

Project, if only by reason of the patTernmaking capacity 

shortage. 3-wooden benches wit~ compressed air supply are 

located between sand mixing and corebox storage. 

per bench is anticipated. 

2-operators 

5.4.2. Machine production by compressed air shooting is provided 

by a 16-litre horizontal strip manually controlled sequential 

cycle raachine. Sand feed from the mix~r will be manual: a 

mezzanine floor may be constructed at a later stage if the 

machine production rises above the predicted level. Such 

development would be a normal "internal improvement" carried 

out ty the maintenance department. 

5.5. Core Processing. 

Following the core manufacture a hardeni~g process is 

required: carbon dioxide gas is used for sodiu~ silicate 

binders and heating is applied for most natural!~ occuring 

oils and sugars e.g. lin~eed oil or molasses. 
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The CO~ gas is ap~lied automatically by the core shooter. 
L 

Hardening by heat (curing) is provided for by two drying ovens 

built with an outside wall to facilitate fuel delivery and reduce 

heat within the workshop 

The type of curing oven may be to suit local preference: sliding 

racks may be employed or a simple "walk in" oven may be used. 

Heating is suitable by any cheap fuel method. 

5.6. Core Coating. 

It will be necessary to coat the surface of cores for use with 

steel; in ircn it will often be preferred to use coating. 

Compounds of carbon, grapPite,silica and zircon are usual; 

water or alcohol is normally used as a carrier. 

To facilitate coating, 3-work benches are envisaged: cores 

would be withdrawn fro~ the curing oven, allowed to cool for 

1 - 10 minutes the~ coated by dipping or painting. Proprietary 

spraying has teen deliberately omitted in order to avoi~ 

maintenance problems; simple bent pipe spray cans may be 

constructed by the maintenance department. 

Normally drying of water-based coating is achieved by 

residual heat in the core; alcohol-based coatings are fired 

by naked f:i..ame. 

5.7. Storage of Finished Cores. 

Due to prevailing humidity levels, the storage of cores is 

attended by c:ifficulties. As a desirable approach, cores should 

be manufactured on a production programme which ensures their 

consumption with short delay only. Practical circumstances 

dictate that some storage is inevitable, therefore 4-steel 

racks are provided, which may be placed inside the core-drying 

ovens for overnight storage so that the residual heat of the 

furnace structure maintains the cores above dew-point to inhibit 

moisture pick-up. 

5.8. Core Transport. 

The transfer trolley rails for machine mould handling are 

extended into the coreshop and a second transfer trolley 

supplied for the coreshop. The second trolley provide~ transport 

within the coreshop and together with the dedicated ~ould 

trolley is used to transfer cores into the main ~o~ldinr 

bay for distribution by EQT crane. 

Supplementary carrying pldtes and trays in w~od o~ ~~tal would 

be produced by the foundry as a rev~nue item. 
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6. Metal Pouring. 

6 . 1. General 

3-basically different syste~s will be used for the ferrous 

production. Non-ferrous pouring systems are integral with 

their melting, Section~ .8. and .9. 

6. 2. Machine Moulding. 

A 250kg covered ladle is proposed, suspended by hoist fro~ a 

single monorail. One-man operation is the aim. 

The hoist should be a rack-and-pinion hand-wheel type although 

a simple chain hoist will suffice and may be preferred since 

they are already in use elsewhere in the factory: the chain 

hoist is 2-man operation. 

Metal is collected from eit~er cupola or electric furnace and 

the ladle pushed manually to the roller conveyor pouring 

section. 

6. 3. Floor Moulding. 

Because floor moulds occupy an area and have different pouring 

requirements, the 2- EQT cranes will be utilize~ to transport 

ladles from both cupola and electric melting furnaces. 

6. 4. Snap-flask Moulding. 

In the snap-flask operation, pouring is an intri~sic part 

of the moulding function. A hand-ladle is used as described 

under 3. 3. 3. 
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7 . Fettling. 

7. 1. Process Concept. 

The detailed fettling process route is special to each 

individudl casting, and further varied by different metal 

specifications. Accordingly a general-purpose workshop 

facility must be provided which is capable of many variations 

without incurring unreasonable capital costs. 

The basic fettling plant comprises: 

- shot blasting machine 

- floor-mounted pedestal grinders 

- swing-frame grinders ( German: pendulum grinder) 

- hand-held small grinding machines 

- simple hammer and chisel. 

The most important process aim is to avoid castings being 

collected in batches ( such as dumping on the floor). After 

shotblas~ing, the castings must be continually processed, a 

function which is normally accomplished in under 2-minutes. 

7. 2. Castings Cooling. 

Following knock-out,castings need to be cooled in accordance 

with the technical requirements of the alloy from which they 

are made, and the function to which they will be applied. 

Contr0l is a matter of foundry shop-floor management, no 

special facilities are necessary. 

7. 3. Sprue Removal. 

At the correct time, metal sprues, feed metal heads and other 

technical appurtenances are removed. In grey iron castings 

by hand-hammer, in SG iron by hammer or band-saw and in steel 

by oxygen-gas burner. 

The pieces removed are returned to the metal raw materials 

stockyard area. 
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7. 4. Core Removal. 

Core sand is different from moulding sand and it is a matter 

of technological determination as to whether the broken-down 

cores shall be integrated with the moulding sand or removed 

and discarded. 

No equipment is necessary, the control is a function of foundry 

shop-floor management. Adequate space has been allocated 

for the purpose. 

7.5. Shotblasting. 

7.5.1.Process 

In order to remove sand adhering to the casting surface, it 

is subjected to bombardment by steel or iron particles, 

projected at high speed from a revolving wheel with impellor 

vanes. 

Processes using sand are injurious to health anc are 

prohibited in most countries. 

7.5.2. Existing Plant 

A perfectly satisfactory modern shoL-blasting unit 

manufactured by Spenstead of UK is installed and in working 

order in MISCOR works. Consumable spares are required. 

However, the unit is too small for practical purposes to 

support the proposed expansion, and a larger shot-blast 

machine is proposed. 

All metals can be processed in the same machine, the 

limitation is of physical size only. 

7.5.3. Proposed New Shotblast Machine. 

It is proposed to include a simple rotary table machine, 

2.Sm diameter, with 2-shot throwing wheels, complete with 

all filtering and dust-collection equipment. 

7.5.4. Operating Procedure. 

Castings, after core removal and cooling, will be lifted 

by 500Kg jib-crane from the floor on to the shotblast 

m<lchine taLle. The table rotates continually and at each 

revolution the operator turns each cast in~ to expose new areas 

to be cleaned, after which the component is remove~. T~o 

revolutions of the table are normally required ~or 

satis~actory cleaning. 
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At the end of the shotblast cycle, the castings are disposed 

to a roller conveyor, usually on wooden bottom boards. 

One operator is able to carry cut all the functions of 

shotblast loading, turning over and disposal. 

7.6. Grinding. 

Shotblasted castings are lifted from the wood bottom boards by 

inspector a~d good castings placed on boards or in containers 

on roller conveyor feeding the pedestal grinding machines. 

Reject castings are disposed to a container for analysis 

and recording. 

At Lhe grindiPg machines, an operator picks up each casting 

performs the required work and disposes the casting into a 

chute for subsequent work. 

In certain cases the subsequent work may involve hand-held 

grinder operations. 

Large size or heavy castings are ground by swing-frame 

grinder in an acoustically damped booth. Castings after 

shotblasting may be fed by roller conveyor or when not 

shotblasted by reason of size, will be transported by main 

EQT crane. 

7.7. Chipping. 

Some operations in finishing a casting are most suitable 

carrie~ out by hammer and chisel or by using a specially 

shaped (pecking) hammer. These operations may precede or 

follow pedestal grinding: in the layout H165-01003 one 

grinding conveyor line allows for chipping before grinding 

and one line is set out for chipping after grinding. 
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8. Inspection, Quality Cantrel, Despatch. 

8.1. Inspection. 

In-process ins~ection is a part of quality control applied 

at numerous stages: 

- raw material receipt 

- completed cores 

- completed moulds 

- after shotblasting 

- after grinding 

- on completion of all operations (final inspection), 

Mostly the inspection is by process operators whost payment 

includes for this responsibility. 

Incoming raw materials inspection is a management function; 

inspection after shotblasting and final inspection is a 

quality control function reporting directly to the General 

Manager. 

Tools of inspection are usually manufactured in the pattern 

shop, sometimes customers supply measurement gauges. 

8.2. Quality Control 

Com.~encing with laboratory analysis of melted metal, the 

quality control function is continuous throughout the 

manufacturing process: 
- liquid metal (bath) samples 

- ladle samples 

- micro structure examination (SG iron) 

- test bars 

- sand control: 

. core sand 

. moulding sand 

- mould hardness 

- core surf ace hardness 

- visual inspection after shotblast 

- dimensional accuracy 

- hardness 

- microstructure of heat-treated castings 

Provision is made for all the above tests in the Schedule 

of Equipm~nt 
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Mechanical testing is presumed to be an external contract 

function mainly provided by the Bureau of Stan~aris, B lantyre 

and will include: 

- tensile testing 

- rupture test 

- Izod ( or Charpy) tests 

Approp~iate internal documentation is applied for the 

effective logging and control of technical specifications. 

8.3. Despatch 

An area is disignated for assembly of components comDrising 

specific orders, prior to despatch to customers. 

Whilst this is primarily a paperwork function, the area is 

located within the EOT crane coverage to facilitate handling 

of heavy castings. 

A weigh scale is included for checking materials despatched. 
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9. Aluminium. 

9.1. Scope 

The foreseen demand for aluminium is as a service rather than 

a principal material supply, therefore minimum facilities are 

provided. Any future expansion is fully catered for as 

follows: 

- increase in moulding capacity: utilize snap-flask 

machine and carry moulds to the aluminium section 

- major increase in mould capacity: use the two BQ3 moulding 

machines ( sands are compatible). 

- major increase in metal demand: use one of the 50GKg 

induction furnaces. 

9.2. Melting 

Existing 60Kg pit furnace relocated at an outside wall to 

simplify flue construction. 

9.3. Pouring 

Mon0rail 2-man bridle and lift-out tongs 

9.4. Moulding - hand 

9.5. Cores - from rr.3in coreshop alongside. 

9.6. Knock-out - manual in situ 

9.7. Sprue cut-off - band saw located inside section 

9.8. Fettling - fettling shop area 

9.9. Sand preparation - periodic re-milling in the mai~ sand mill, 

say weekly. Facing sand may be produced on demand in the 

core sand mixer 
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10. Bronze. 

10.1. Scope 

A service only level is forecast in sand moulds. Greater 

output is expected from die-cast bar and hollow bar. 

10.2. Melting 

Existing 60Kg pit f~rnace relocated at an outside wall to 

simplify flue const~uction. 

10.3.Pouring 

Manual 2-man bridle and lift-out tongs 

10.4. Moulding - hand and permanent mould 

10.5. Cores - from main coreshop alongside 

10.6. i<nock-out - manual in situ 

10.7. Sprue cut-off - band saw located inside section 

10.8. Fettling - fettling shop area 

10.9. Sand preparation - batches prepared in main sa~d mixer and 

reconstituted in workshop by moulders 



- 68 -

11. Special Processes. 

11.1. Fit Moulding 

To accommodate certain large or heavy castings, a floor pit 

is proposed: 

diameter = 2.5m 

depth = 4.0m 

construction = 400mrn brick wall 

drainage 

cope clamping 

300rnm concrete base 

= (according to need) pump well 

= 6-off, diam 100 floor rings 

11.2. Centrifugal Casting 

11. 3. 

11. 4. 

A single variable speed horizontal machine is proposed, complete 

wi~h protective casing and die handling 

Capacity: 75 - 200 diameter x 400 long 

Sweep Moulding 

A single spindle unit is included: 

spindle diameter 75mm 

base plate size 1500 x 1500 

Die Casting 

11. 4. 1. Iron 
Certain chilled iron work may be attracted e.g. railway 

wagon brake blocks. No special equipment would te required: 

simple die clamping rigs would be made as part of the 

tooling ( pattern equipment) 

11.4.2. Aluminium 
Gravity die-cast work will always arise in aluminium. A 

wholly manual operation is foreseen, and clamping rigs 

would form part of the tooling. 

11. 4. 3. Bronze 
Gravity casting of bar and stick, also hollow bar may form 

a major part of the copper-base demand. Hinged dies of cast 

iron will be sufficient. 

No specific facilities are required. 
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11.5. Tin Alloys 

Because of the small scale of these alloys, coupled with low 

metal melting temperature, the operation can be carried out as 

an occasional function in the aluminium or bronze section. 

Metal would be melted in a small "spoon" ladle held over one 

of the pit furnaces and use waste heat. 

Diecasting is the principal form of casting, but the most 

profitable outlet for tin alloys is in re-metalling of 

automotive connecting rods and crankshaft bearings. 
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12. Heat Treatment. 

12.1. Scope 

General purpose heat treatment facilities are proposed which 

can accommodate all normal t::..:atment in each of the metals 

to be cast: 

Two levels of facility are included: 

- large size and bulk quantity 

- small size and special treatment 

Quenching by water and oii is included. 

12.2. Location 

An area in the finishing section is chosen, adjacent to 

an external wall to facilitate burner flue exhaust and quench 

vapour extraction. 

12.3. Large Size Work 

Furnace type 
construction 

Firing 

Working dimensions 

B ogie construction 

Charging method 

Motive power 

12.4. Small Size Work 

Furnace type 
construction 

Firing 

Working dimensions 

12.5. Quenching 

Bogie hearth 
Brick or low density board 

Oil 

2000 x 2000 x 1500 high 

Steel fabrication 

Double flanged wheels on flat 
bottom rail 

EQT crane/floor pulley 

Muff le 
Low density board 

Electric 

400 wide x 800 long x 400 high 

Two steel baths are proposed: 

- oil bath 2000 x 2000 x 2000 

. circulation electric pump 

. complete with basket for removal 

- water bath 

. circulation 

2000 x 2000 x 2000 

header tank to ~~~te (pumped into 
sand plant water header) 

. complete with basket for removal 

12.6. Proce~s Control 

E~ch furnace to have independent indicating pyrometer with 

continuous chart recorder. 

Burner automatically controlled from FLC fed fro~ p~rometer. 
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3. Drawings. 

3.1. Drawrng H 16~ - 01001 

3.Z. Drawing H 165 - 01003 
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Hecommendated Modernisation 

Large Houldrng Machine De\elopment 

Proposed Layout for 1200-tonnes foundry 

Development. 
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APPE\OlX \ . (ContinuPdi RPcommPndatPd ModPrnisation 

4. Sc-hedult: of Pla11t & Egu1pmer1t. 

Helt ir1g Raw Materials 

1. LO. I. Crane Span 8.0 metres 

capacit) 

cor1lrol 

)000 Kg 

pendar1t 

1-off 

2. Storage bunkers co11crete or brick 

steel reinforced 

2-sets 

3. Recel\ 111g apror1 

4. Work111g floor 

). Secure Melt 111g St ore 

1000 wide x 1600 deep 

x 1000 high re1.a1rier walls 

rn sets of )-off 

concrete. steel re111forced 

10 H x ':>M x 400 thick 

co11crete, steel reir1forced 

8 M x 7M x 2)0 thick 

':>.':>M x 2.0m enclosure, 1000 high x 300 thk concrete dwc.rfwall 

embedded BRC fabric 100 pit ch to 3000 high, roofed 111 BRC supported 

or1 l sect.1or1 be<ffers. Complete with 2-persorniel access doors. 

6. Platform Scale 

Steel plat form k111 fe-edge scale, beam or dial. 

Capacity 5GO Kg ~ O.':>Kg with wheels 

Me It mg P !ant 

7. Cupol<:t Melt. ir1g furnace 

Diam 30" cor1vent1omd shaft furnace, with w111d belt, tuyeres, 

blast ma111, tapp11tg spout, slag spout. arid drop bot tom doors 

8. Cupla Fan 

600 diam x 10kw centrifugal fan with mC:trns start.er <Jnd overloC:td 

protect 1or1. 

9. Cupola Charg1~g Skip 

lncl111ed skip chC:trger, s1df t1pp111q, elf!ctr1c motor dr1vf· 41<\'I 

winch drum, ge<Jr1nq ;md ror1trols with safrty over-nm !Mttrh 
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10. Electric lnductior1 furnace 

Core less mducl ion furr1ace plant 

meltmg crucibles 2 

electric power pack with correction 

coolwg water pack 

hydraulic tilt mecharnsm 

11. furnace Platform 

2 

Steel reinforced concrete construction, SM x 2M plan size 

x 1200 high to furnace makers' specification integral with floor 

spillage pit and access stairways. 

12. Laboratory Building 

3. '.:>M x ? .Om plan size mdependent reinforced concrete floor slab 

with brick enclosure lo 3000 height, concreted load-bearing roof, 

double-glazed wmdows to 3-sides, access door wllh sealed 

\estibule. Light mg to office standards, air-conditioned 

Mouldrng 

13. Mouldmg machines (sequence production) 2 

Simultaneous Jolt-squeeze pinlift machines with table to suit 

1000 x 7'.:>0 patterns. 

14. Jib Cranes 2 

2'.:>0Kg electric hoist x 2000 radius, column mounted for 90 0 

swrng. Pendant control and catenary wire supply 

1). Mould Liftrng Ball 4 

Purpose-designed one-piece lifting bail for each mould-box size 

to be used, complete wit.h lrnk chain suspension, ring eye for 

lifting by Item 14 and steel pocket for pendant control of ltem.14. 

16. Moulding Boxes 

24 x 20 fabricated steel with closing prn lugs and turnover 

trunrnons, machmed joint faces, hardened ste.el round and 

elor1gated bushes. Cope 2'.:>0deep, drag 180 deep 

60-pairs 

17. Mou!d Conveyor Track 2 

Angle steel framed ro11er track, 20M 1Pr1gth side support. ar1gles 

76 x '>0 x 6. 

Roll er: d 1 am 60. lf>rigt h )00. p1 td1 100. 
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18. ~ rcmsfer I rolley 

Roller track 1)00 lerigth to speci fic<tt io11 Item 17 C'ou•1ted 011 

1)0 x 76 '(' sect1011 steel x 900 long complete with <1xles <111d 

ball-be<1ri11g double fl<111ge cast iror1 wheels 

19. Trans fer I roliey R<tils 

SO x 2) bl<tck steel bar 18M long with welded steel bolt mg 

sp<1ces (ties) 60 x 10 bl<tck fl<tt. Qua11t1ty specified serves 

coreshop and mould knock-out. 

20. Mould Bottom Boards. 

1000 x 640 x 2-ply rratur<tl timber bo<trds ~O thick cross l<tid 

and 11<1i led. (Art i ficic:l wood compounds such as plywood, chipbo<trd 

or blockbo<1rd will not prove suitable) 

21. Mould Box Cr<1mps 

C<tst SG irori double taper or spring steel 'C' clips, to suit 

mould boxes Item 16. 

22. Snap-flask Mouldrng Machrne 

S1multa11eous Jolt-squeeze mach111e with table to suit 

400 x 300 patterns. 

(Existrng HPL 1 machine with pin-lift mecharnsm removed) 

23. Snap flasks for Mouldrng 

Hrnged or snap C1ctior1; wood or C1lumrn1um with I ri<:111gulcff 

local 1011 prns with adjust.merit. 

size~: )00 x 400 x 200/1)0 

4)0 x 3)0 x 200/1)0 

4)0 x 3)0 x 1)0/100 

24. Mould Closmg fable 

600 x 400 table x 7)0 high of sawn timber construcl1011; 

,_._legs support; pattern support rest Cit rear. 

2). General Foundry Shop Crarie 

E.0.1. crc:irie spm• 8.0 metres 

CC1p<1c1ty: )000 Kq 

cor1l ro J : peridant 

z 

4 

80 

300 

1 
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26. Wall Jib Crane 

250Kg electric hoist x 2000 rodius, column mounted for 

180° sw 111g. Pendant control and cater1ary wire supply. 

Mouldrng Sand Prepar<.>tion 

27. Knock-out Monorail 

200 x 100 x 25Kg 'I' Section monorail beam 10M long supported by 

200 x 100 end pillars and rntermediate bridge giving clear 2M 

work space between flanges 

SWL 5000Kg, height to ur1derside of flange - 3500. 

28. Monorail Trolley 

8-wheel fully articulated trolle} with load-bar. 120 diam flanged 

ball-bearrng wheels. 

SWL 2000 Kg. height to load-bar eye 3200. 

29. Knockout Hoist. 

2 x pneumatic cylinders, coupled at head and nose ends. 

SWL of ur11t 1000Kg. cyl diam 120; stroke 1000. 

Manual valv~, srngle actrng, exhaust speed control. 

30. Knock-out Li ft ir1g Bail 

Purpose-designed double 'C' section beam with twrn support eyes to 

suit p1tcr of cylinder Item 29. and eyeball suspens1or1s at each lower 

end to suit forged closed elongated lifting loops. Length of beam 

1400, 11ft111g loops 30 Diam. bar. SWL 1000 Kg. 

31. Sand Cor1d1t1ornng Belt. 

l\o. 2. Royer by Pneulec Limited (UK) 

Provide !" air hose for electric cable protect ion. 

3 2. Sand Mi 11 

Simpson type mixer complete with skip charger arid rotary disch<trge 

aerator 

capacity per batch: 500 kg 

dr 1 ve: 3 7 KW 

2 

1 
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33. Sand T rar1sport Barrow 

Steel fabricated, strigle axle, 2-wheel barrow with steel tubular 

handle, pneumatic tyres and lipp111g body section 

capacity, dry sand 500 Kg 

34. Sack lruck 

Convent10nal hand-pushed 2-wheel truck for transport of granular 

raw materials in hessian or paper sacks. 

Capacity: 100Kg 

35. Maintenance Gantry for Sand Mill 

Simple 300 x 120 x 45Kg I-sect10n monorail beam 6M long 

supported by 300 x 120 end pillars. 

SWL 2000Kg 

36. Marntemmce Gantry Trolley 

4-wheel plate sided ungeared trolley to suit 120 flange, complete 

with closed llftrng eye. 

SWL '.>000 Kg. 

Coreshop. 

37. l\ew Sand Storage 

Concrete or brick; steel reinforced walls in sets of 3-off: 

1200 wide x 1500 deep x 1000 high. 

Floor: concrete, steei rernforced, £M x 4M x 200 thick 

38. Too 1 rng Storage Rack 

Steel or wood construct.ion comprising horizontal shelving with 

vertical supports to floor. Each shelf to have rear reta HI mg 

upstand and diagonal bracmgs. 

l'io. of shelves: 4; vertical spacrng 400 

Width of each shelf: 400mm 

Spec1f1c loC:tdrng: 

Length of rC:tck: 

39. Coresand Mixer. 

100Kg per metre run 

7M 

St.eel crib with hardened side lir1er plcites slidrng d1sch<1rge door 

with safety cover, elect.r1c<dly interlocked top wire mesh cov£~r 

complete w1t.h mot.or, vee-belt drive <tnd ge<:trbox. 

Capacity 2'.>0Kg per balch 

2 

1 
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40. Additives Local Storage. 

Steel, wood or brick retainer walls 600 high to enclose 

500 x 500 floor area for granular materials 

2 

Steel or polymer containers made from cut-down suppliers delivery 4 

drums fitted with suitable lids oe loose covers: for resins, 

silicates or molasses 

41. Measuring Vessels. 

Discarded containers ( typically from food packaging) cut down 

or calibrated to required columetric capacity 

42. Hand Coremaking Benches. 

Work bench of exceptionally heavy construction, typically wood, 

with d1agorrally opposite tool storage cupboards to permit 

2-operators to use the bench. 

Size: 1800 x 1200; top construction: 100mm thick. 

height: 850 support legs: 6-off, 100 x 100 

complete with !BSP steel pipe and 2-off hose corn1ex1011s for 

compressed air, water filter and cut-off valve. 

43. loreshooter or Coreblower 

Capacity: 16-litre 
Strip: Horizontal, stroke 180mm 
Controls: Manual, auto sequence. 
Corebox size: 500 x 700 x 400 through the part rng line 

fitted with co2 gassing head 

Preference should be given to a non-electrical machine. A second-

hand machine should be considered if proper certification is 

available. 

6 

3 
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44. Core Dry mg Ovens 

Simplest form is a bricked enclosure with steel roof 111sulated 

by sand 200 deep, hav !11g underfloor flue for hot gasses from a 

coal or coke fire box. 

lnternal dimensions: 3000 x 2000 x 2000 high 

Access: hrnged doors 

Loadrng: manual 

Core support: steel racks or brick 

Operatrng temperature: 160 - 180° c 

Temperature control: rndicating pyrometer and manual flue damper 

fuel: 

4). Core Plates. 

not important, but is a convernent means to 

use reject coke (breeze) from cupola. 

Cast iror1 or alumrnium ribbed plates 11ith machrned top face 

size range: 

indicative rib depth 

200 x 200 - 600 x 400 

60 (provides hand hold) 

Plate to have cast-in holes, diam16 spaced at 60 x 60 pitch. 

!\B steel plate may not be used. 

46. Core f rnishrng Benches 

Steel fabricated work be;1ch size )00 x 500 x 750 high, 

6mm steel plate top and angle section construct.ion, with low level 

shelf, 6mm steel plate 400mm above working floor. Usually 1-leg 

is kept short for M16 steel hexagon bolt levellrng screw. 

47. Core Storage Racks 

Wood or fabricated steel comprising hor1zontal shelvir1g with 

vertical supports to floor, shelves to be free of obstructwn 

bracrng should not be used, rigidity lo be obtarned by hauncheon 

joints if wood, or weldrng if steel. 

number of shelves: 4, vertical spacing 400 

width of each shelf: 600 

spec1f1c loading 

length of rack 

200Kg per Metre run 

1. )M 

2 

200 

3 

4 
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Metal Pour111g. 

48. Pourrng Ladle (machrne mould111g) 4 

Barrel-type with geared ha11dwheel ope rat mg , hrnqed fill 111c; 1 id, 

srngle spout. 

capacity 

diameter of shell 

length of shell 

refractory 1 rnmg 

2'>0 Kg 

'>00 

'>40 

brick or monolithic 

49. Pourrng Ladle ( floor mouldlflg) 

Bucllet-type with geared ha11dwheel, double spout, 

1000 Kg 

'>O. Pourrng LC:Jdle ( fioor mouldrng) 

Bucket-type with geC:Jred ha11dwhee1, double spout 

capacity: '>DO Kg 

'>1. Harid LC:Jdle { srnip- fl ask mould mg) ' 
Bucket-type W I t h S 111g 1 e har1dle arid st ra 1ght cross bC:Jr 

capacity 2? Kg 

har1dle le11gl h 1600 

'>2. Ladle Dry rng Hearth 

Simple grey cast 1 ror1 hearth ericlm;ure ~;u1 t.2bL: for coC:Jl, coke 

or wocd Niv111g support brncket for l" BSP st.eel pipe for compressed 

':'3. MetC:Jl BC:111dsaw. 

Cont. 1nuous loop power-dr 1 ver1 cor1vent. 10r1al bar1dsaw. 

table Sil'' 

capac 1 t y 1r1 st.efd 80mm 

complete with blade weldir1g aU.cichmerit. 

'>4. Ox y GHs Burri 111q-o ff I orrh. 

HHnd-he J d L•\ 1· I f 1:1!d bur111· r, 2. 6d 1 am poz 1l1:, powd1: r d 1 ~;p1 11!> 111q 

cup arid r11:1·dl1: co11trnl. C:omp!f:l1· with hw;1:!; 10:11or1q. Ga!;/oxyf]f'I• 

pressure 4auqi· !"WI~; Hr1d flow ri·qulalrJl'S •-1ith <11111-hlnwh;wk v<Jl111 !>. 

Ga!; bot I IP P<Jf't with !>ol 1d !y:·1~'.;. 

1 

4 

4 

2 
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':>':>. Shot blast MC1ch me. 

Rotaq table type, totall} enclosed 

2-shot throw11~ wheels 

Complete with shot recirculation, ele\'ator, mech<mical sie\'e, 

air "wash", sC1nd separator, dust extraction, bag filter and dust 

removal bu1s. 

Electrical cycle control, safety mter locks. 

1\8. Screw shot recovery system should not be used; it is preferable 

to excavate foundatior1s for steel hopper recovery system. 

':>6. Jib Crane 

250 Kg electric hoist x 3000 radius, column. -mounted for 270° swmg. 

Pendant control and catenar} wire supply. 

':>7. Roller Come} or 

Angle steel framed roller trark. length 9M, side support angles 

76 x 50 x 6. 

Roller: diam 60, length ':>OD, pitch 100. 

':>B. Roller Comeyor 

Angle steel framed roller trcick, 6M. Side support C1rigles 

76 x 50 x 6. 

Roller diam: 60. le11gth )00. pitch 100 

)9. Pedestal Grinder 

r loor-mour1t.ed rnternall} dr ner1 var rnble speed dr l\e ( ie corista11t 

wheel surface speed). 

speed 

wheel size 

r1umber of wheels 

2600 surface M per m111ull:. 

600 x 'JO x 128 

2 

complete with approved dust extract 10ri guards, adjustable work rest 

60. Sw 111g r rame Gr 111de r (Pendulum Gr rnde r ) 

Srngle wheel shaft drive 

speed 2600 SMP /M rnut e 

wheel size 600 x 50 x 128 

complete w l th screw bala11cu C:Jdjustmf:'nt arid appravF!d dust 

extract.1or1 guard. 

61. Jib Crnr1e. 

2':>0KI) elf:'ct.ric hoist x 3000 rnd1us colum11-mour1ted for 270° sw111q. 

Pendcir•t ror1trol and cCJtE'nCJry wire supply. 

2 

2 
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62. Work Disposal Chute. 

Ir1clwed alld flat low-sided chutt, fabricated steel cor1structior1 

length 1600, width 750. 

6 3. Chi pp rng ' I llspect i or 1 8cc'l1Ch 

Steel fabricated work bench, 25nrn steel top plate and angle sectior1 

construction, with low level shelf, 6mm steel plate 400mm abO\e 

worit:i11g floor. Usually 1-leg is kept short for M16 steel hexagon 

bolt le"ellrng screw. 
Inspection, Quality Control, Despatch. 

64. Carbor1 Equnalent Meter 

Digital rndicat ing direct reading bench-mounted instrument, 

complell· with eh:ctric leads to pour111g stand, plug-111 pour lllg cup 

sta11d. 

6). Pol1sh111g Disc 

Tw111-d1sc berich-moullted sehit cloth polisher with water feed. 

66. Microscope. 

Bench type monocular rnstrument with light. Magr11ficat1on x 100 

67. Steel Determrnat ior1 Ar1alysis l11strument 

Propr ielory 1ritegral lllg i11strume11t e.g LECO or Electro111le 

68. Sa11d Test Equipmer1t 

- laboralor) weigh111g bala11ce 

- r1est of sieves 

- permeab1l1ly lester 

- green compress1011 lester 

- shatter Lest rig 

- AfS 3-ram um t 

- moisture test ( speedy or ultra-violet) 

- core surface hardness tester. 

- mould hardr1ess tester, scale 'B' 

69. Electrical Voltage Stabilizer 

for protect 1011 of It.ems 64 arid 67 according to Makers' 

spec1f1cat1011. 

3 

6 

1-set 
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Temperature Measurement Instruments. 

70. Rad1at ior1 Pyrometer, hand held. 

range 7'.:>0 - 1000°C (bronze) and 1100 - 16S0° C ( steel). 

Smgle mstrt..'ITient with change over scale OR two separate 

instruments ( fe - Con and Pt - PtRh) 

71. Immersion Pyrometer, hand held 

direct reading or fixed readout with compensating cables. 

Digital pre fer red but not essential. Range 1000 - 1650° C. 

72. l1T111ersio11 Pyrometer, hand-held 

direct reading, digital, range 7'.:>0 - 1000° C 

73. Stick-type l1T111ersio11 Pyrometer 

direct ind1catrng with steel sheath 0 - 500° C 

74. fixed lnsert1011 Thermocouple for Heat-treatment furnaces 

fe - Con, steel sheath! screw cormexion, range 200 - 1100° C 

with md1cat ir1g dial ( integrr.il or coupled) with chart recorder. 

1 

1 

1 

4 

7':J. Mercury-HI Glass Thermometers for Sand Additive arid Core Dryrng 4 

Ovens 

Range 0 - 260° C with wood carry111g box. 

76. Bnnell Hetrdness Tester 

floor-mounted pedestal type. 3000 Kg x 10rnm betll. 

Hydrnullc loadrng. Measur 111g scale swwg head 

77. Despatch Weigh scale 

floor platform dial scale 

capacity ':JOO Kg x 0.5Kg 

plat form size: ':JOOmm x ':JOOmm 

78. furnace Add1t1ons Scale 

Bench plat form drnl scale 

capar1ty 

plat form s1 ze 

120Kg x 0.2Kg 

':JOO x ':JOO 



' 
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Aluminium 

79. Crucible -type Pit furnace 

with support stand, including burner with feed and controls, 

flue duct arid stack 

1 

80. Pour mg Br idle 3 

2-man single handle and pram ends. forged steel construction 

81. Li ft-out T or1gs 2 

forged steel 2-piece scissors with hinge pin 

82. Band saw for Sprue Cut-off 

continuous loop power-driven conventional bandsaw 

table size: 

capac1 ty rn steel 

400 x 400 

50mm 

romplete with blade welding attachment 

Bronze. 

83. Crucible-type Pit furnace 

with support stand, including burner with feed and controls, flue 

duct and slack. 

84. Pour 1r1g Br idle 

2-man smgle handle and pram ends. forged steel construct1or1 

85. L1fl-out longs 

forged steel 2-piece scissors with hmge pin. 

3 

2 



- 86 -

Special Processes. 

86. Houldmg Pit for Hea\y Cast rngs 

brick and mortar side wall construction and concrete base with 

drarnage facility to suit local conditior1s 

Diam 2.5H depth 4.0M 

Wall 400nrn base 300mm with pump well 

87. Centrifugal Casting Hachrne 

comprising die head mountrng, drive motor, speed control, 

protective casing, pouriri<J spout. 

capacity: diam 75 - 200mm 

length 400mm 

Die and mould handlrng to be rncluded. 

Selectior1 of moulds to be purchased with machrne 

BB. Sweep Mouldrng Baseplate and Sprndle 

swing head, slotted clc1mp arms, depth gauges and spirit le\els 

spmdle diameter 75mm 

base plate 1500mm x 1500mm 

89. Die Clamprng Rigs for Iron [hill Castrng 

Steel sectior1 base with fixed head and sl1drng die mount.rng 

clamped by screw 

90. Die Table with Clamp mg Heads for Alumrnium r>iecast 111g. 

91. Support Rack for Bronze Stick Moulds 

fabricated steel frame nth bottom sand tray, screw clamp~; for moulds 

92. Meltrng Pot for lrn Alloys 

cast iror1 flanged crucible-type suitable for use with Item 83. 

93. Top frnme for Items 92. arid 83. 

cast Hon support. for trn melting pot to locate over bror1ze furnace 

94. Ladle for Tm Alloys 

cast Hori spoon ladle, capacity 16Kg with cast-rn steel har1dle 

95. Solde~ Stick Moulds 

cast lfOri pl<nri moulds, 10-q<mq closed die halve~> w1th lo<Jo 

arid grnde rnse r Is, f 1 it ed vii I h c lc1mps 

1 

2 

• 

3 

6 
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96. Guillotme. 

simple vertical hand shear with measur111g stop 

97. Balance 

S1mp~e krnfe-edge domestic kitchen scale for product final weight 

check • Capac1ly 0 - 2~0 grm x O.~ grm. 

98. Heat Treatment furnace 

Type 

Construction 

fuel 

Internal d1mens1ons 

Bogie 

Charging 

Tra-:k 

Mot ne power 

Bogie hearth 

brick or low density board 

all 

2000 x 2000 x 1SOO high 

steel fabrication 

double flange wheels 

fht bottom rail 

E 0 T crane/floor pulley 

complete with sealed door, atmosphere control dampers, pyrometric 

cormex1or1s, P L C burner control 

99. Heat Treatment furrn1ce 

Type 

Lonstruct1on 

fuel 

Internal d1mens1ons 

Chargmg 

muffle 

low density board 

electric 

400 wide x 800 long x 400 high 

mar1ual 

complete with sealed door, atmosphere control damper, pyrometer 

corn1ex1oris, P l C temperature regul<:1tior1 

1 DO. Quench rng TC:lnk ( o 11 ) 

fabricated steP.l tank with drain and plug. 

Di mens i ans: 2000 x 2000 x 2000 

F<:1c1l1t1es: stool for basket 

Urilo<:1drng 

Load111g 

re rnfurced basket 

slrng chains wi!:h base hooks 

Clfcul<:1t1or1: electric pump 

fire prolect1or1 to su1l loc<:11 <:1v<:1d<:1bll1ty 

rume hood with extrnctor far1 

1 

1 
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101. Quenching Tank ( wC1ter) 

fC1bricC1ted steel tC1nk with drnir1 <tnd plug. 

Dimensions: 2000 x 2000 x 2000 

fC1cll it1es: 

Unloading 

Loading 

Circulation: 

Services. 

support stool for bC1sket 

reH1forced st~el basket 

sling chC1in with loose hooks 

electric pump to header tmik (pumped rnto 

sC1nd plC1nl water header) 

following final determ111C1t1011 of each constituent machine, specific 

requirements for services are to be determined: 

102. Compressed Air 

103. Process WC1ter 

104. Cool111g WC1ter 

10). Drnins 

106. Electrical supply - low tensior1 

107. ElectricC1l supply - high tension. 

Loose Tools C1nd Equipmer1t 

108. Vetr ious hC1nd tools C1r1d special items including: 

- paH1t brushes 

- hand brushes 

- floor brooms 

- shovels 

- raves and scrapers 

- chipping hammers 

- chisels and drifts 

- crowbC1rs, core knock-out b&rs, hoo~s and wire pullers 

- speciCtl shape cranked hooks for sprue and shotblC1s~_ 

- work paris 

• 



• 

• 

• 
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APPE~DIX V • Continued) Recommended Modernisation 

5. Estimated Costs. 

Import items are quoted ex-Works Suppliers' premises 

Melting Raw Materials 

1. EDT crane 

2. Storage bunkers 

3. Receiving apron 

4. Working floor 

5. Secure melt 1.ng store 

6. Platform scale 

Melting Plant 

7. Cupola melting furnace 

8. Cupolc: far: 

9. Cupola charging skip 

10. Electric induction furnace 

11. Furnace plat form 

12. Laboratory building 

Moulding 

13. Moulding machines 

14. Jib craries 

1 ). Mould li fling ball 

16. Moulding boxes 

17. M~uld conveyor track 

18. Transfer trolley 

19. Transfer trolley rails 

20. Mould bottom bo?.rds 

21. Mould box cramps 

22. Snap-flask mouldrng machine 

23. Snap flasks for moulding 

24. Mould closing t.abk 

2). General foundry shop c r ar tf! 

26. W<dl jib crane 

Local 
K 

existing 

civils 

civils 

civils 

civils 

existing 

existing 

existing 

existing 

civils 

civils 

existing 

existing 

500 

existing 

3000 

1200 

800 

200 

Ht-house 

existing 

ir1-hol!se 

exist mg 

2000 

7,700 

Import 
US$ 

160,000 

160.onn 

2,000 

2.000 



Moulding Sand Preparation 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

Knock-out monorail 

Monorail trolley 

Knock-out hoist 

Knock-out liftir~ bail 

Sand conditioning belt 

Sand mill 

Sand transport barrow 

Sack truck 
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3"- Maintenance gantry for sand mill 

36. Maintenance gantry trolley 

Coreshop 

37. 

]38. 

39. 

40. 

41. 

42. 

43. 

44. 

45. 

New sand storage 

Tooling storage rack 

Core sand mixer 

Additives local storage 

Measur rng vessels 

Hand coremakrng benches 

Coreshooter or Coreblower 

Core drying stoves 

Core plates 

46. Core finishing benches 

47. Core storage racks 

Meted Pour rng 

48. 

49. 

'JO. 

51. 

52 

Pourrng ladle (machine moulding) 250Kg 

Pouring ladle floor moulding ) 1000Kg 

Pouring ladle floor moulding) 500Kg 

Hand 12dle (snap flask moulding) 

Ladle drying hearth 

25Kg 

Local 
K 

400 

300 

150 

existing 

700 

200 

2000 
1 50 

3,900 

civils 

400 

civils 

in-house 

1200 

civils 

ir1-house 

200 

400 

2,200 

existing 

existrng 

in-house 

in-house 

Import 
US$ 

2600 

5'JOO 

8, 100 

6000 

60,000 

66,000 

3000 

3,000 

• 

• 
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Fettlrng 

53. 

54. 

55. 

56. 

57. 

58. 

59. 

60. 

61. 

62. 

63. 

64. 

65. 

66. 

67. 

68. 

69. 

Metal bandsaw 

Oxy g~s burning-off torch 

Shotblast machine 

Jib crane 

Roller conveyor 9M 

Rolier conveyor] 6M 

Pedestal grinder 

Swing frame grinder 

Jib crane 

Work disposal chute 

Chipping /rnspect10n bench 

Inspection, Quality Control, Despatch. 

Carbon equivalent meter 

Polishing disc 

Microscope 

Steel determination analysis instrument 

Sand test equipment 

Electrical voltage stabilizer 

Temperature measurement Instruments 

70. 

71. 

72. 
73. 

74. 

75. 

76. 

77 

78 

Radiation pyrometer, hand held 

Immersion pyrometer, hand held (100C - 1650) 

Immersion pyrometer hand held 
Stick-type immersion pyrometer 

( 750 - 1000 ) 

Fixed insertion thermocouple (Heat-treat furn) 

M-~rcury in glass thermometers 

Br rnell hardness tr:ster 

Despatch weigh scale 

Furmice add1 t io11s scale 

Local 
K 

1800 

2600 

1500 

2000 

existing 

2600 

600 

900 

12,000 

60,000 

22,000 

10,000 

92,000 

Import 
US$ 

3600 

95,000 

2600 

11,000 

2600 

114,800 

6000 

500 

2000 

62000 

28000 

700 

99,200 

1000 

1200 

1200 
350 

2200 

300 
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Aluminium 

79. 

BO. 

81. 

82. 

Bronze 

83. 

84. 

85. 

Crucible-type pit furnace 

Pouring bridle 

Lift-out tongs 

Band saw for Sprue cut-off 

Crucible-type pit furnace 

Pour rng bridle 

Li ft-out tongs 

Spcial Pr~cesses 

B6. 

B7. 

BB. 

89. 

90. 

91. 

92. 

93. 

94. 

95. 

96. 

97. 

9B. 
99. 

Moulding pit for heav) castings 

Centrifugal cast rng machine 

Sweep moulding baseplate and spindle 

Die clamping rigs for Iron chill casting 

Die table with clamping heads for Al diecasting 

Support rack for bronze stick moulds 

Meltrng pot for tin alloys 

Top frame for Items 92. B3 

Ladle for t m al Joys 

Solder stick moulds 

Guillot me 

Balance 

Heat treatment furnace - bogie hearth 

Heat treatment furnace - muff le 

100. Oil quenching tank 

101 Quenching tank ( water) 

Local 
K 

existing 

existing 

existing 

existing 

existing 

existing 

civils 

existing 

2000 

2400 

600 

400 

150 

100 

1000 

900 

3000 

40,000 

2700 

2500 

5':>,750 

Import 
US$ 

3600 

3,600 

4BOOO 

15,000 

63,00'.:' 

• 

• 
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Sen ices. 

102. Compressed air 

103. Process water 

104. Cooling water 

105. Drains 

106. Electrical supply - low tension 

107. Electrical supply - high tension 

Loose tools and equipment 

108. Various hand tools and special items including: 

paint brushes 

hand brushes 

floor brooms 

shovels 

rakes and scrapers 

chipping hammers 

chisels and drifts 

crow':lurs, core knock-out bars, hooks arid wire pullers 

special shape cranked hooks for sprue and shot.blast 

work pC1ns. 

Local 

K 

40,000 

11,000 

4,000 

9,000 

29,000 

93,000 

10,000 

10,000 

GRAl'\D TO r AL : K 276,550 

Civils and buildings excluded. 

Import 

US$ 

$ 525, 950 
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APPENDIX VII. faulty Design Concepts. 

During visits to manufacturers and users of HISCOR products, certain complaints 

were presented as shortcomings of HISCOR'S supply. Hore seriously, the report 

"Study Concerning Equipment Manufacture Supply and Distribution for Draft Animal 

Power in Malawi (DP/MLW/88/002)" illustrates broken trailer hubs of MISCOR supply. 

Some items have been investigated in depth and a series of incorrect accusations 

and statements and other misinformation were progressively pursued until finally 

an actual case of failure was uncovered • 

Case 1. Tractor-drawn Trailer Hub. 

Drawing H165 -03004 indicates the general idea of trailer hub construction in which 

a special hardened steel bolt (called a wheel stud) is forced into a hole with the 

object of cutting into the material of the hub so that the bolt is securei in 

position and prever>ted from rotation. 

The practice is in common use worldwide, but cannot be applied to a cast iron hub. 

Special grades r.f iron which are elastic eg malleable iron or SG iron are ideally 

suited for the application. 

Diagnosis of failed components further showed that the spcial wheel stwds had been 

welded with nickel welding rods. The drilled holes in the hub were oversize from 

which it is deduced that breakages had occurred during assembly in the Makers' 

works and the larger holes gave rise to fewer breakages, but in turn failed to 

secure the wheel stub ai;;oinst rotation when the it:ieel nut was tightened. 

It is to be supposed that welding was introduced to avoid rotation, but cast iron 

will not tolerate welding unless a process of pre-heating is applied, and after 

the welding operation, a stress relief heat-treatment is necessary. 

Conclusion. 

failure of the MISCOR hub was caused by mis-application on the part of the machinist 

and assembler who is also the supplier to the Trade, by reason of well-known 

engineering factors 

i) cast iron is not elastic and cannot accept a pressed-in component 

U) simple welding is not practicable with cast iron 
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CASE 1. Tractor-drawn Trailer Hub. 

GENERAL IDEA Of TRAILER HUB 

1-1---- --

THIS PART or <;PECJAL BOLTHAS"TEETH" 
r 0 R c [ D I NT 0 DR I L L rn HO:._ [ 

""" 

~ Cast iron is not o i.s t 1 c and cannot 

de fleet to C:tccept t hC' bolt for C'Pd rnt o 

t.hc hole. 

Result is brcetkir1g by teris1le fretct.ur<.>. 

OWG H 165 03004 

.. 

• 
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Case 2. Industrial Gears. 

Cast iro11 is a r-omienient material for drive gears in certain applications. 

A standard procedure is for a cast non gear blank to be prepared by the foundry 

and afterwards machined to exact sizes prior to the cutting of the gear profiles. 

The centre hole in the gear has some drive facility cut in, usually a rectangular 

slot called a keyway • 

An unusual procedure is current in Malawi which the UNIDO Consultant has never 

before experienced u1 that potential users of gears purchase from MI SCOR 

a large cncular block of metal which lhey (wrongly) described as "billets" 

and from these large pieces a 11umber of gear wheel shapes are cut. 

The practice is totally wrong and can ~nly produce unacceptable result in terms 

of material texture, surface finish of c.he resulting gear and the life of the gear 

in service. 

It is a k11own fundame11tal of cast non metallurgy that the thickness of a cast iron 

casting is directly related to the quality of metal. Even whE:n the same metal 

is poured into pieces of different thickness, there is a completely different 

metallurgical result. 

The "billet" is indicated on drawing H16S - 03005 and the method of cutting gear 

blanks is indicated. It may thus be observed that all the metal of the gear is 

from the coarse grained large section the"billet". ~he drawing also illustrates 

how very small or fine grains result in ~run metal sect ions, and indicates that 

tl1e gear blank should be purchased from MISCOR in the approximately frnished profile 

in Grder to obtain the maximum benefit from fine yr air!, with attendant longer life 

and service. 

Conclusion. 
MISCOR must undertake a Sales Promotion activity to publicise these characteristics 

of cast iro11, and provide a service to the user which identifies the most suitable 

method of manufacture for the gear. 
By such act1or1, a better application of the material will result with corresponding 

user improved satisfaction. 

Note. fhe word "billet" in stC1ndard English usC1ge is ;.ippl 1ed only to Cl steel 

section of exactly 4-inches (approx 100mm) squC1rc regC1rdless of length. 



CASE 2. Industrial Grars. 

CAST 'BILLET' 

COARSE GRAii\ II\ 

THICK SECT IOI\ 
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DlffEREl\T SIZE GEARS 

CUT FROM 'BILLET' 

f 11\E GRA I\ I\ 

TH 11\ SEC I IOI\ 

RffOMMrl\DrD PA I ff RI\ PROF" IL.r FOR 

GOOD RrSUl.IS 

owe: H 16~ - om~ 

' 
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APPENDIX VIII. MISCOR Projects Initiated. 

During the Mission certain rroduction constraints were identified and 

market opportunities discovered. A series of field Reports has been issued 

for information and guidance of MISCOR: 

- H 165 - 02001 Maize Sheller Disc 

- H 165 - 02002 Powered Water Pump 

- H 165 - 02003 Vehicle Brake Oise 

- H165 - 02004 Agrimal Plough frog 

- H 165 - 02005 Machir1ing of Product 

- H 165 - 02006 Machine Shop Layout 

- H 165 - 02007 Recommended 

Modernisation 

- H 165 - 0~008 Mould Quality 

Demonstrate MISCOR capability for 

manufacture. 

Monitor field trials of M~SCOR 

products. 

Monitor field trials of MISCOR 

products 

Change manufacturing method to improve 

product quality and reduce customer 

rectification work. 

Advise early commissioning of second-hand 

bthe machine. 

Recommend employmer1t of Ul\IDO Ir1dustr ial 

Consultar~y Services to propose a suitable 

layout for machinery and patternshop. 

Advise MISCOR •o utilise Ul\IDO Industrial 

Consultancy Services to develop detailed 

implementation of Ul'\IDC Consultant's 

proposal. 

Advise on technology and implementation 

of increased air pipe sizes for moulding 

machine compressed air supply leadrng to 

improved mnuld hardness 
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;,pp['()D. L\ IllustratDns 

~- lndic3tion 0f MISCOR quality problems 

Wrong comcanent suppl~~~ 

Items found on transport 

vehicle leavinq ~ar~s 

Broken component 

.. 

f 
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