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ABSTRACT
o

Industrial develapment of emerging natians is to a gyeat extent hampered, becouse of shortage
of capital, technolpgical know-how antl that of the productian facilities. The transfer of pldnts has

failed to acheive the desired e.ffects, Itecause of heavy bttrden of spare parts, even due to its non-
availabilitl,. This pager shows one of the means to improt'e the process of technology transfer. It is
suggested to modify and adapt the clesignofprodttets"

1. Introduction :

Third world countrier like Bangladesh depends to

a great extedt on the spare parts from the developed

countries costing tnilli6ns of dollars. Because

the life span of the machines in the developed

eountries is becoming shot'ter ancl shorter, the avai-

lability of ihe spares has become a great prob-

lem. Er,en recently this poor and capital-shy coun-

ry had to spend more than 480 million taka

annually to impolt spares for the jute. textile.and
sugar industries only, The amount is inereasing
due to the price spiral of the export:rs.

If this money could be saved by manufactur-
ing the spares inside the country, it woulcl bear
the following advantages :

1. Reduction of burden on foreign exchange and

. thLrs on national exchequer.
2. fncrease the GDP
3. Imprbvement of the utilization of the proetne-

tion facilities.

4. Reduction of the scbeduling and the inventory
problems,

Fortunately the Government and the planners are
seriously thinlring about import substjtution. But
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the local manulacture ol spares and simple mac-

hineries has its problems. A solution to certain
problems will be put forward in this paper.

2,. Problems of the loeal mantrfaeture of spares

and simple machineriqp and the solutions.

Such problems may be listed as follorvs :

l. Spares manufactured locally must satisly the

functional demands. The problem is not difffr-

cult in the case of locally manufactured

machineries.

2. Problems of copying.

i) Because of same or similiar design, the same

manufacturing processes are necessary. In
most of the cases the required production
facilities are not available.

ii) Use of same material may not always be

economic.

iii) fn many cases, the same skillecl manpower

as of the originating country is necessary.

iv) Because of limited demand, the use of the
same manufacturing process is usually not

l.
economrc.

v) fnternational. patent right"

Henee any ventuxe of impo.rt substitution by
local manufacture of spares and sirnple machineries
without any systematic planning may not achieve

the desired: result:. Though, on one.: side, the
production facilities in our factories have, a time
utilization of 50-60/oit, Z1 o, even less, we cannor
manufacture fnany of these products, because of
balancing problcm. Fot example, one particular

machine: is neeessary for the manufacture a product,
thc factory does not possess it, Another factory,
which has it, cannot utilize it fully.

One possible suggestion could be the change-

in design of the producf before its local manufac-

n'

(Meth. Engg" Res. Bull., Yal 2 f 979), Na. /

ture. Its functional capability will not be, changed"
if it is s0 necessary,

That design is very important for the manu-
facturing industries has been established in [3]. The
modified manufacturing system theory clearly shows
the zone of influence of design. Beitz [4] has also
shown tirat thc design ( department 1 influences
appx. 7}it, of the product cosr.

The local design of the products rvill, r.r,ithout
any failure, have to take the existin_e constraints
into account. Thus it will make besr possible use
of available production facilities. the rechnolo-
gical know -horv, the market demand and the
available raw materials. The ultimste -eoal n,j!l be
to reduce the prol,rlerns of local mannfacture of
these products to a minimum.

3. Adoption of certain Produets

3.1, Crankshalt lbr jute machinen .

It is estimated that rhe jute mills ol the
country need 1500 pieces of crankshalts annually"
To get thc advantage ol the ccnrin:os grrin
structure the crankshafts are ftrrlred. The local
manufacturer, who did nor hare an] ibrging
machine,, tried, to copy out the iarne. Fig. I
shows the 'flow of production ol the tnnkshrft.
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The invclved proeesses are

t
I. Cutting upte size.'. '..,'.(Fower saw)

2, Facing ., "," ,,"(Lathe;

3, eleaning and marking

4, 6roove .cutttng , e'!i.'..'{Flaner or shaping
ma.ehine)

5, Heating and brnding "'"'..(CIvsn, manual)

6. Welding the juints'""",.'"'"{Weleting equipnrentl

1, Turning ""'""'{Lathe)
t*. Milling ths keyweys,..,.'(Milling maehine)
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The nranufaeturing ruethod is time co,nsunning

{appx. 40 honrs per unit} end eostly (Taka lS00
per pieee). Added ro rhis, the erankshaft diii nor
havo the desired life, beeauee it often failed et
the welding jojnts (fig" l),

On investigation it was found rhar a typieat
narrow lCIorn is powcred by l,5 hp, motor ead
the erankshaft rotates et 120 rprn. Besause sf
ihis slow velocity, the frequeney of dynanrie stress
on the shaft is tow.' Henee it may not bE neee-
s6afy to dcsign it as a single 'piriee, Ti:e moelified
dosign is presentcd in fig, 3 anci lig. 3.
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f'U t Hsrv d*ligfl 6t crorrk lhtjlt ltrrihcu,t efqfik.p6rl ,,

,Vech. Engg. ites. Bull., Val 2 (19V9j, Nr;. I
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It involves the following operations !

l. Sawing

2, Facing, turning and thresd cutting

3. eutting of the webs by using the available flame

' eutting equipment and its turning'

4. AssemblY

Beeause there will be a large number of simi"

liar perts, the ndvantege of lot produetion ean be

easily utilised, The operations invclved are more or

less sirnple and can be handled by the everage

ma€hinemen in the factories' It does not tequire any

additional production faeility' The factory in whieh

the crankshafts are propo*ed to be manufacturecl'

Meeh" Engg' Res, Bull', Vot' 2 1t979) No' t,

has a flame cutting machine, It has a very low time

utilization. With the present design its utilisntion is

thus increased.

3.2. Faller bar for iute mills'
Because of its functional need, a faller bar is

made of three major eomponents, The end (ompo'

nents are heattreated and flash butt weldetl to tl-e
miOOte part, Because flaslr butt welding machine is

not available, e fectory was manufacturing them by

ioining the middle part to the two lreattreated

parts by simpla arc welding, eonsequently the pcrt*
iost much of the eharsqterstics to resist wear'

eonsultauts proposed n flash butt.rvelding
nrachlne [5]. But ineiorat voitltne of work involved
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in tho productlon of faller bars and othei'parts does

por justify its pqrohase, A modification in the

dcsign of the faller bers ( fig' 4 ) has been sugges"

tecl, whieh docs not limit its funotion and does not

require any ndditional produetion faeilities,

4. Coneluslons

The inclustrialisation of der:eloping eounries

hns also its inherent problems, The ' technology

trqnsfer in the way of plant trarlefer, in rnany enses,

tloes not bring forth the riesircd rcsults, The trvo

importarrt reasons are widc gap ir the teehnology,

which is ever inereaeiug and thc sapabilitg'to absorb

the imported tcehnology' Thu* production ltleilitieg

untl maehineries remain out of eommissioR beeause

thcy,cannot bc rcpair€d loc*lly. Pnrts arc to hc sent

nbroad, so thnt they ean be rervorkeel and ttade usua"

ble, Spere parts ar& to tre importeel" Coirsegirently the

budget fcir the meintannnec and for tlle spare parts

i,i swelling up end uP'

Thc proeurement of spare Farts has alss bcetrme

morc and more difficult- Firetly, heeause ol rhot'fcr

lifc span and ehange in mrielel, the manufacturers

ldtch f'rrgg, fics, Btrll., Vol 2 (1979)' No' I

donot make" many parts any more. Seeonelly, be"

eause of, subcontracting and linkage effeet, it is

beeoniing preetically iinpossib'le to traee the original
mnnufaeturer of the parts. This aclils to the profft

rnnrgin of the middlenran"

One way out of this dilemma is t* manufaetut'e
the sBares and simple maehineries loeally' ?here i*
also hindrance to it" Thc nceessary produetion faeili'
tic* may not be availale in the country, But the
demanel of sueh sp*res may il6t eeonomisally justify

the purehese of such filachinues, ds it has becn shorvn
herc'. eonsequntly it may be of us€ to modify the

dcsign of spare patts and simple maehineries, so that
they can be manufaetured rvithin the eounlry.

As a rerult. not only the burden of the forcign ex'
change rvill be lighter, but also the gep in teehnology

will be redueed. I t will facilitate the *arrpfer
of teehrrology, rvhich is so urgently n€eded far the

deve'o,pment of ernerging natiotls.

Fig, &. Fellff sgr d**ign,

l,mproved d,qagned

elstr. g{rdrng
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