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

The industrial proxress of mcst developing countries, especially
in the engineering industiry, is sariously hampered by the lack of any
indigenous production of =

Jiges and fixtures;

Diesfewr press-work;

Dies and moulds for forgings;

Dies and moulds for diecasting;

Dies and moulde for plastin moulding.

Meny of the developing countries have to buy from abrosd the
Jigs, fiztures, dies and moulds needed for production. Bome have to
buy the appropriate gredes of stesl in order to manufacture these
tooling items. All these purchases require foreign currency which is
usually 1; short wmupply in developing ocountries. Apart fros the
finmoeial dissdvantages ascoruing froa the purchasing abroad of these
itens serious delays may result which causes further expenditure due
to the disruption of menufacturing programmes. In addition to these
tangible difficulties arising from the purchase sbroad of these items
there are many intangidble probvlens which are diffioult to quantify.
Tr.ese result from a lack of understanding of the design of the tooling
with & ednsequent railure to use the most suitable methods of
sanufasture, this results in low levels of utilisation of the
extremely expensive presses and forging mechines and subsequent
uaneseseary expenditure on secondary operetions which otherwise would
be unnecessary or more goonomically undertaken.

Manufacture of jige, fixturee, dies and moulds is a labour
intensive operatio.. which makes it epecially desirable that this

shculd be undertaken in i developing country rather than importing

these items frcm one of the industrialised countries where the
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labour rates are much “igher. The Jesion technigues for dics end
moulds have advenced very considerably during the prat decads but
1t 1s nut yet n mclence which is fally unversiocl and tnere rewains
# considerable eicuent of art in the operation. It is therefore
nsgessary to spend songidernsble mumbe.rs of hours ¢f hand finishiing
Aies and moulds before they are capable of use on psrolonged

production runs.

The efficiant operation and the ultimate expansion of the
engineering industry will he severely constrained unless menagement
has edequate training in the most effective use of their metal forming
machines and their diecasting and plastic moulding machines. ?orging
techniques and die decign are directly in{.orrelabed and have to be
fully understood if efficient forging is Lo be undertaken, Quality of
production is directly affected by the mnui quality of the dies
and by the maintenance of them throughout their working life. This
knowledge can most eas ily be ohtained through the study of design and
panufacturing techniques in a centre actually rroducing these items.
The training of the specialist lubour required can also be efifcatively
undertsken at such a centre while at the ssme time meoting the

requirements of the country for jigs, fixtures, moulds and diea.

2. BEa Informatio

The manufacture of jigs, fixtures. dies and moulds is & highly
specialised cperation requiring & highly skilled tean of management
and work people. The organisation producing these items can benefit
considerably from ciose proximity to 1is principie customers who in
turn inprove their efficiency by an adequate understanding kof the

design problems and manufacturing technigues involved.
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The industrialised counitries have bencfitted consideravly vy
the close proximity of their Jjig and die shops to their main
manuracturing plants. The cuntinuous exchaige of knowledge between
the Jig and die manufacturer aml the user leads to continually
improving methods of production. Die meintenance in most developing
countries has been neglected, principally due to the delays rosulting
from sending the die back to a suitable establishment for
servicing or reworking. Adequate maintenance may prolong the life
of a die set by at least 100%.

The facilities needed for the effective manufacture of Jjige
and dies is not unduly extensive. The key to success lies in the
skillo which have t0 be developed in the me..agement, designers and
workfores. The pravuian of mﬂabu squipment and skilled
fustructors should enable such an undertaking to achieve complete
8Uc0ess in moat developing countries where a reascnadle level of
engineering production has been reached.

Qblectives.
The main objcctiven of the establishmetit ol a Jig, Pixture,

Die and Mould Centre are:-
= To provide an adviaory service on the economic justification
of special tooling methods and stamping, pressing or forging
eonponents of v&?yim complexity and at different levels of
production.

- To provide training for senior mana;ement and particularly
production menagere in the efticient application of jigs,
fixtures, dies and moulds.
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- To provide training for production managere “n modern

methode of manufacturing jige, fixturce, die; ond moulde.

- To provide tralning for .esigpers o L 8y Tixtures, dies
and moulds end to ensble thew tc obtailn practical
experience of the perioria.ce acrieved Ly thelr design

under opersting conditions.

- To trpain ekilled workmen i the special akills required

for manuwfscturing Jjigs, fixtures, dies and moulds.

- To eneble company managers to see good utilisation of
modern tooling.

- To provide s menufsoturing service for jigs and fixtures
- To provide a manufncturing service for dies and nouldae.

- To sdvise on programmeg of maintenence for Jige and
fiztures.

- To advise on programmes of repeir and recutiing dies
and moulds.

= To provide a service for repairing and recutting dies
&nd moulds.

Nathod-

The Centre $0 be housed in a suitable building comprising a
factory erea together with menagement and general offices with a
large design office in order that additional designers can be
accommodated for treinin;; purposes, and two small lecture rooms

where mansgsrent lectwr :s and workshop claeses can be helds
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Detalle of the acuijment for t.e fFactory nra provided in

the Annex to the Report.

Full tooling facilitier fo pesing Jips ad fixtures would
be provided, equipped with lathng, mi1ling machines, driiling
machines, cylindrical interi.al tig surface grinders, huackeawing
nachines, bandsawing machines end o Speciul gection in a teuperature
controlled rcom for jig boring .

The Die ard Hou;a Section to be equipped with milling machines
suiteble for machining all sizes of die blanks and & surfuce and
grinding machine. The key equipment for this Seetion wousu consist
of the die sinking milling machines of quitable captcities to meet
all requirements, profile milling end profile grinding mechines and
electro-discharge machines (B.D. ..) for finishing dies, sinking dies
in Mﬁwﬁ material and for servicing dies when recutting ias
nenessary.

A small prese should be provided for proving dles and treining
Purposes as well as & smell diecnsting muchine und plustic moulding
machine. Heat troatment facilitie: will be required, bui ag the
volums of parts will be relatively small and some of these will be
of sonsideradble size requiring large furraces, it ie suggusted that
the heat treatment operations be sub-scontracted to a 1ocal industrial
compeny, if one with adeyuate facilities exiets in the ersa.

The duration cf the project ls expectud Lo bs four years.
During this period U.N. or other exparts will train locel personnel

in accordance with the abovementioned objectives,




Qutcide Contribution.

of experts, fellowships and equipment.

a) Experts.

Project Manager.
(Tool & die engineer)

Tool Design Engineer
Production Engineer

Toolroom Superintendent
sud Total

v) Zsilowships
Plant Manager
Pool Engineer (2)
Produotion Rngineer
Toolroom Superintendent (2)

1 Hacksaw )achine

{ Bandsuw .

4 Jig Boring Machine

1 Jig Orinding Machine

L4 Die Sinking Killing Machines

sud Tatllv
o) asuiment V
6 lLathes
6 Milling Mschines
2Drilling "
2 Oylindrical Grinding Machines
2 surface " "

An outside contributor is expected to provide the services

Namber of Cost in
Man/Monthgs UsBe B

L8 120,000
L8 120,000
24 60,000
2l 60,000
T;— 360,000
6 3,000
12 6,000
3000
12 65000
74,000
92 000
16,000
32,000
26,000
2 000
5,000
148,000
26,000

124,000

C/fwd. 445 ,000

ﬂ This provisional list of equipment 18 subject to changes; the fima)
version will be prepared by a consulting firm or the project manager

on the spot
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c)

Equipment (. on. ;

v/ fwd.

1 Profile M1lling Machine

1 Profile Grinding Mach)ne

2 Blectro~-discharge .ocldrne

1 Press

1 Diecasting Machine

1 Plastic Moulding Machine

5 Tool Servicing Machines

Outting Tools, etc.

(Dr11le, Miliing Cutters, Boring Bars,
Turning Toole, Surface Flutes, Clamps,
Blocks, Dial Indiocators, Mieromeiers,
Height Oauges, eto., and Tool Btorage
Oadinets).

Work storage racks, pallets and trucin

Inspeoction squipuent

Orfice & Lecture Room kgui.ment.

(Desks, Chaira, Typewriter, Photocopier.
Cupboards, Filing Cedinets, Drawing
Boards, Plan=files, Uine Projector and
goreen).

8ub Total

Total

24,000
18,000
16,00v
13,000
32,000

6,000
16,000
8,000

705,000

1,083,000
E -
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Taolroom Superartendontc Q
Toolinor Jarenen 3
OHf{1ce Manager 1
typiste/Secrataring 4
Materizla Controiler 1
buyer 1
storckeepern 2
Machinc Uparators 10
Toolroom Fitters 14
(For hamd-finishing dies and assembling
and litting ,iee and fixtures).
Labousrers tfor Workshop duvies 4
Cleaners for office=, etc. 2

(v)

Totulp: Management and office 19
Works ard Stores 52

e

Buildin Y Floor Area
53‘%3 Mo

Producticn Shop 630
feneral Of fice 80
Jesign Ortee 6C
Yanager's Cftice 2%
2 3mi il Lecture Dooms 70
Toileta, Passaros & “tores 230

Total: 985

Baged on » wetl of § 200 yer eq, m., including profeassional

fecs, excluding site ard rouds ... ....... US, 3 197 Ism

layout anboect o changesg the Uorad vercien wil) pe prepared
Ly a ~onnedtingg Tuennooe e coen act ey geer on the 10t
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% betailed Description. o tie Soulpueinte
Buach of the nmachines have been serPsiuily velected to comply with

the overall objectives oif' the Ceiv.'e and Lo provius nuximum flexivility
in operation so that the widest verietly of jigs and tixtures mey be
manufactured as well as & complete rarge of dies and mculdas for

forging, etamping, pressing, diecasting end injecticn moulding.

&_Lathes.
4 Dean Smith & Grage liodel 2112, lieavy Duty Engine Lathes.

mph Nedium 2dius Duty Engine Lotheg = 1 ['itted
gad Out Lguipment.

These lathes will primarily dbe used for turning the various
components required in the mamufacture of jivs and fixtures and in
addition, will be used ror producing the bushes, guide bars and studs
required for press tool sets. The heavy duty lathes Bay also be usged

for machining the faces of die blocks.

6_kill iachines,

m

2 Cincinnati Model 2MK Plain, lorizontal, Knes and Column liaghines.
1 _Cincinnati lodel 2MK Verticsl, “nee and Golumn Machine.

15-16_Oinedo Pluin, rorizontal, Knee and
1 Cincinnati Nodel 315-16 Cinedo Verticai, Knee and Column Maohine.

These machines will be used for sencral purpose milling work and

; especially for milling the die blocks and moulds.

1 _Herbert 1" Vertical Fixed Column Drilling Mashine.
1_Staveley Asgyuith Redial Driiling Maching.

These two muchines will provide a rlexibvle progruume tor drilling
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operations enubline work to be wiwlertazer en bota -nall (.48 &nd

fixtures and on wuch uLeavier duty werk on the moulds send dle blocks.

2 Cylindrical spindirg lechincs.

1 Joresg & shipmen 1300 _s1U Jemi Universel lkachine.

i Jones ¢ Shipman 1051 Semi Universal Machines

Theae two nachines will cover a wide range of grinding

regquirements in the gen=ral Lurpoese and hign accurascy areas.

2 Burfuce Grinding Machines.
Jonsse hipm odel 1400,

J Jdgnes & Shipman Model 1411,

-

The smaller of these two machines ie intended to underteke the

normal tool room surface grinding requiremente while the larger heavy
duty muchine will be capeable of handling any extra large tool room

parts end in paerticular, is intended for grinding the faces of
die blocks.

1 _Heckgaw Machine.
Sueltaers & Smith Fower Feed Haciksaw.

This machine to be used for cutting up barstook.

BBAW JbAC

Juegpa Series AQH6 Heavy Duty Bendsaw.
This machine to be used for cutting ‘templates and other flat plate

|, 1.Jig Boring Kachine.

Soclete Genevoime lodel 5B

or alternatively

Newall hodel 2ui) or 2LAJSY With Digital _Read Qut.




The Jip poring mechine willi te reulred to undertake all Jig
boring operations a:nd should be ingiallea inoa Leaplratyre controlied
or urzferably sir conditioned rooum. ilbernative raKes of machine,
together with en alternativs size. lave lLea:. subn' ' ted as it is

suggested thet a final decision on this should onlv be i.ade when the

Director of the Centre has bveen appointed us there is considerable
personal preference in the seiection of Jig boring machines. Optimum
pertormance is usually only obtained when the panagesent has had the
opportunity of selecting the machine of their personal choice.

1 JAK Orinding Machine.
Meore Ngdel 2Q.

Accurate holes are frequently required in hardened eomponents
end this can only be effectively undertaken by & Jjig grinding machine.

These four machinem together with the profile nilling and profile
grinding machines mentioned hereunder, form the key equipment for the
namfacture of the dies and moulds. Both these mmhines are widely
acoepted wherever die manufacture is undertaken throughout the world.
The Cincinnati Hydrotel is a very much heavier machine than the
Bridgeport and will concentrate on the production of the heavier dies
while the Bridgeport would handle the smaller dies where less metal
removal is necessary.

) 11 .

-

Bridgeport 3D2JA with 'Con-Trol~Path’.

This machine is a specialised form of die sinkiny maschine with
&8 360° tracer capability.
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i Profile Gpinding Machine.

MAgarle Model F.D.7.

or alternstively

Wickman Optical Profils Grindirg Maghine.

Thege machines ars impcrtont for Lhu acourale production of
die punches. An alternative has been given as in this type of

machine manwgement preference is again important.

Rlectro-discharge machining is playing.an inoreasingly important
part in the senufacture of dies and moulds and more partisularly in
the re-cutting operation after the moulds have become worn. Two gizus
of machine have been included in order to handle the wide range of
dies and moulds whieh will be necesssry in & Centre of this type.

No specific machines are submitted to meet these specifications
because it is felt that the requirements of the country in which the
Centre is to be located chould be ocarefully surveyed before making a
decigion on the type of equipment to be installed. These mashines,
in wddition to being used for proving the dies and moulds, csn be used
to meet the production requirements of the sountry. In addition, they
can be used for training purpoges to assist the looal industry in the
development of this class of product.




No speciric muchines sre ther:fore recomnenied but literatiwe
i3 included with the Raevort from the fcllcwing suppliers.
| Taylor & Challar of Birmingium, Znyland.
Ludwig Engel KO of Lciuwerlle.ss» nubiria.
Emanuel Presse of Torino, Ituly.

vacoari of Vicenza, Italy.

These machines to be used for general purpose tool servidg
inoluding sharpening drilla, grinding turning tools and re-grinding
nilling outters sto.
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