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ABSTRACT

Industrial .development of emerging nations is to a great extent hampered, because of shortage
of capital, technological know-how and that of the production facilities. The transfer of plants has
failed to acheive the desirved effects, because of heavy burden of spare parts, even due to its non-
availabiliry. This paper shows one of the means to improve the process of technology transfer. It is
suggested to modify and adapt the design of products.

1. Introduction : If this money could be saved by manufactur-
ing the spares inside the country, it would bear

Third world countries like Bangladesh depends to the following advantages :

a great extent on the spare parts from the developed
countries costing milliéns of dollars. Because
" the life span of the machines in the de\}eloped
eountries is becoming shorter and shorter, the avai-
lability of the spares has become a great prob-
lem. Even recently this poor and capital-shy coun-

1. Reduction of burden on foreign exchange and
: thus on national exchequer. |
2. Increase the GDP
3. Improvement of the utilization of the produc-
tion facilities.

try had to spend more than 480 million taka 4. Reduction of the scheduling and the inventory

annually to import spares for the jute textile and problems.

sugar industries only. The amount is increasing Fortunately the Government and the planners are

due to the price spiral of the exportars. seriously thinking about import substitution. But
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the Iocal manufacture of spares and simple mac-
hineries has its problems. A solution to certain
problems will be put forward in this paper.

2. Problems of the local manufacture of spares
and simple machinerigs and the solutions.

Such problems may be listed as follows :

1. Spares manufactured locally must satisfy the
The problem is not diffi-
of locally manufactured

functional demands.
epli: iin ' the  case
machineries.

2. Problems of copying.

1) 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.

iiil) In many cases, the same skilled manpower
as of the originating country is necessary.

the use of the

same manufacturing process is usually not

iv) Because of limited demand,

cconomrc.
v) International, patent right.

Henee any venture of import substitution by
local manufacture of spares and simple machineries
without any systematic planning may not achieve

the desired: result. Though, on one: side. the
production facilities m our factories have -a ‘time
utilization. of 50-607; [1 2] or even less, we cannot
manufacture many of these products, = because of

balancing problecm. For example, one particular.

machine: is necessary 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 product before its local manufac-

£

(Meoh. Engg. Res. Bull., Vol 2 1979), No. 1

ture. Its functional capability will not be changed,
if it is so 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 that thc design ( depariment )
appx. 709 of the produet cost.

influences

The local design of the products will,
any failure, have to take the existing
into account.

without
constraints
Thus it will make best possible use
of available production facilities, the
gical know -how, the market demand and the
available raw materials. The ultimate goal will be
to reduce-the- problems-- of local mannfacture  of

technolo-

these products to a minimum.

3. Adoption of certain Produeis

3.1, Crankshaft tor jute Qachiner}.

It is estimated .that the jute mills of the
country need 1500 pieces of crankshafts annually.
To get thc advantage of the
structure the crankshafts are

continuos  grain
forged. The local.
manufacturer, who did not have any forging
machiney tried 'to copy ' out the same: Figwt |

shows the flow of production of the crankshaft.

)
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Eig. gid Design of Crank shaft,
The involved processes are The manufacturing method is time consuming
" (appx. 40 hours per unit) and costly (Taka 1500
1. Cutting upto size..-...... (Power saw) per piece). Added to this, the crankshaft did not
2. Facing .+-(Lathe) have the desired life, because it often failed at
. S the welding joints (fig- 1).
3. Cleaning and marking e o
. 2 Lt e S On investigation it was found that a typical
4. Groove .cutttng + «-«..-..(Planer or shaping v : :
S : narrow loom is powered by 1.5 hp. motor and
' - fhan e} the crankshaft rotates at 120 rpm. Because of
5. Heating and b'mfdmg ------ (stn: manua'I) this slow velocity, the frequency of dynamic stress
6. Welding the joints-........(Welding equipment) on the shaft is low. Hence it may not b& nece-
7. Turning 0 e (Lathe) ssary to design it as a single'picce.  The modified
8. Milling the keyways::....(Milling machine) design is presented in fig. 2 and fig. 3-
s 4 .
2 e L 5 : 5 =
T gt : T BAR MATERIAL
L oy o 3 == e
B e M v ~‘~-*1 je=r o D L5 w1
B 4 : ' 1i2) sawiNg
{ i .P[ '%31 FACING -

ru .fm’.

i L ol g B

e & a
4

i)

F‘|g‘ 2
-

Mech. Engg. Res. Bull., Vol 2 (1979), No. 1

i
e
=

4750
. 3

}50-- - m TURNING

New desigh of crank shaft (without crank part],
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¥i5.3, New desien of crenk shaft (crank part I

It involves the following operations :
1. Sawing ;
2, Facing, turning and thread cutting
3, Cutting of the webs by using the available flame

" cutting equipment and its turning.
4, Assembly

Because there will be a large number of simi-

liar parts, the advantage of lot production can be
easily utilised. The operations involved are . more or
less simple and can be handled by the average
machinemen in the factories. It does not require any
additional production facility. The factory in which
the crankshafts are proposed to be manufactured,

Mech. Engg. Res. Bull., Vol. 2 (1979) No.1

has a flame cutting machine. Tt has a very Jow time
utilization. With the present design its utilisation is

thus increased.
3.2. Faller bar for jute mills,

Because of its functional need, a faller bar is
made of three major components. The end compo-
nents are heattreated and flash butt welded to the
middle part. Because flash butt welding machine is

not available, a factory was manufacturing them by
joining the middle part to the two heattreated

parts by simple arc welding, Consequently the paris
lost much of the characterstics to resist wear.

Consultants proposed & flash butt welding
machine [5]. But the total volume of work involved

34




in the production of faller bars and other parts does
not justify its purchase. A modification in the
design of the faller bars ( fig, 4) has been sugges-
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ted, which® does not limit its function and does not
require any additional production facilities.

4. Coneclusions

The industrialisation of developing countries
has also its inherent problems. The  technology
transfer in the way of plant transfer, in many cases,
does not bring forth the desired results, The two
important reasons are wide gap in the technology,
which is ever increasing and the capability to absorb
the imported technology. Thus production facilities
and machineries remain out of commission because
they .cannot be repaired locally. Parts are to be sent
abroad, so that they can be reworked and made usua-
ble. Spare parts are to be imported. Consequently the
budget for the maintenance and for the spare parts
is swelling up and up-

The procurement of spare parts has also become
more and more difficult- Firstly, because of shoricr
life span and change in model, the manufacturers

Mech FEngg. Res. Bull., Vol 2 (1979), No. ?

IATRTE

Fig. & Faller ber design.

donot make many parts any more. Secondly, be-
cause of subcontracting and linkage effect, it is
becoming practically impossible to trace the original
manufacturer of the parts. This adds to the profit
margin of the middleman.

One way out of this dilemma is to manufacture
the spares and simple machineries locally. There is
also hindrance to it. The necessary production facili-
ties may not be availale in the country. But the
demand of such spares may not economically justify

the purchase of such machinces, as it has been shown
here. Consequntly it may be of use to modify the
design of spare parts and simple machineries, so that
they can be manufactured within the couniry.

As a result, not only the burden of the foreign ex-
change will be lighter, but also the gap in technology
will be reduced. 1t will facilitate the tranefer
of technology, which is so urgently needed for the
deve'opment of emerging nations.
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