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ABSTRACT

Kolfe House dlold Utensit Factory in Addis Ababa,
is producing different tvpes of utensils for house-hold
use from commercigl auminium, Deep drawing orfand
spinping ore the methods used for shaping this metal to
dresired shupe and size, thobgh some smell parts are
cast ton,  One of their products s kettle, which is
produced by deep drewcing the elumininm disc followed
by spinning,  The spinning chuck is made of wood.
e problem put forward to the invesiigator wes the
short span of life of this chuck, though the rough
sturface finish of the keitles was also observed gnd taken
as anaiher problem,  Investigalions were carried out at
each stage of processing,  The sugresiions made, after

evperimenial results, not oply solee the problems, if

incorporated, bt also increase the production few fold
tunes with inereased fingneial suins,

INTRODUCTION

Metal spitming i~ one ol the oldest of the metal
sorkitne atls, U eonsi-ts of toreme a civealar meld dise
o Bt around a o or chuek . which i revolvine in a
Lo, A tool s pressed into the dise and when the
sressure 1= applicd, the metal is zradually worked aroumil
e ek unuf it assumes s <ize and shape. Spinning i
nonmalthy o cold-working process, which strain-hardens
the et

e hettles e made intwo diffenent aizes in this
actors - usisg rommereid aluminium (110} dises
edled cinles e he dwetan ) imported  from The
iovertsine Metadborgeeal Waorks Co, Ll Hong Ko,
Tabie T lustrates e ather apecifications of these
disea. Fact dise t= fisst derp drawn in a press. The time

of deep drawing ds 5 sevonnis per picee, The deep

drawn part is then. spun on a spinning lathe, which
are two in number, The actudd time of spinning is 3
minutes per picee. Faelr spinniny Lathe spins 120 pieces
i a B-hour shift.

Table 1, Specifications of buported Numiniom Dises

T.\I“' of  THa. ol Diac Ganwee Weicht  Cost per Pise

hettde {em/finch} (;rmir) {Birr}
Big 10,0410 20 32315 2.28
Smuall 3535011 20 2171 1.74

REASONS OF THE SHORT SPAN OF LIFE OF
CHUCKS

Spinning chucks are of two types of construction,
solid and collapeible. Solid chucks ar casy to produce,
but use of collapsible chuck becomes essential when
the spun-objects with undercuts cannot he withdrawn
from solid chuchs.  Collapsible chucks involve many
construction problems and require skilled labour to
produce them,

Chueks are commonly made of hardwood, cast iron,
steel, or plastice.  For the spinping of  auminjium,
wooden chueks are very commonly used.  These are
nomally made of maple, hirch, cherry or walnut, A
cluse-grained wood such us maple is desirable for good
service for a long period of tme. In Kolle Factory,
only the collupsible svpe of chucks are being used,
and are made of "Girar® or ‘Dare’ wood obtained from
Langano. ‘karare’is a very hard and close-grained wood
{found in Ethiopia.  If this wood is uged for making
woolden chueks, it is hound Lo provide a flonger useful
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25 VPN. The maximum value of the hardness on the
wall is 40 VPN, which is twice the annealed-state value,
and is also the hardness of commemial duminium in
more than 3/4 hard state [6]. Spinning now shapes
this wall of the deep drawn part to the final shapc of the
kettle. An already 3/4 strain-hardened metal is farther
strain-hardened. The presence of strain-hardening to
such high values due to deep drawing is the main canse
of evalution of large amount of heat, and necessitates
the use of high tool pressurcs during spinning. Annealing
i5 the only solubon to remove this strain-hadenmg
produced during deep drawing. A deep drawn part was
annealed at 400°C for % hour in a fumance, and then
given to the spinner for spinning. As manual spinning
i8 being used in this factory, there are no means to find
cut the pressure required and actually wsed during
spinning, except to find out from the spinner the dif-
ference in the pressures required and used by him
during spinning the two pieces — one nnannealed, and
the other annealed. The spinner found that the spinning
of annealed piece required the use of less pressure, and
was mneh easier and lees Gresome. The time of spinning

in both cases was determined and is illustrated in Table 4.

The actual spinning time decreased from 3 minutes to
one minute. As the spinning pressure and the spinning
tne had decreased, the heat evolved was very less.

Table 4. Comparison of Spinning Time and
Annual Production

Condition of Actual Spinning  Annual Prodnetion
Part Time (minutes) (No. of Kettles)
in-anneated
deep drawn 3 87,600
Annealed
deep drawn 1 262 800*

*egtimated sroduction if annealing is used.

The life span of the wooden chnek is visualised to
increase many times under the new conditions as both
ine factors effecting the life span have been made to
decrease by annealing in-between deep drawing and
rpinning with additional advantages enumerated in
suggestion cne.

As this factory does not have an annealing furnace,
a low temperature (wr-circulation type} electric resist-
ance furnace. »wing nichrome as heafing eiement, can
easily be desigmed and fabricated. As. such a famace
hee hecter control over the temperature, the use shall
vesuit in celizhie and quality product. A litte less
renable substitute was found in the same factory and
used. "he alurmnitm melting furance {oil-fired) in the

factory, has a space of 30 cms X 40 ems X 28 cms, for
letting off the flue gases, where the temperature is
around 500°C. Annealing could be done in this space.
Fight deep drawn parts (four of each size), stacked over
each other, can emsily be accommodated. As a test,
one deep drawn part was put in this space for 10
minutes and then aircooled. The time of spinning this
part was one minute, and required low spinning pressure.
Thus, this space of the furmace could be used for anneal-
ing purposes, when this furnace is being used for casting
purposes, as an alternative to an annealing furmace, The
correct annealing temperature (when the parts are
getting heated up in this space) can he found out by
mbbing a soft pine stick acrose the face of the part at
repular intervals. When the brown chart mark s left
upon the part, a satisfactory annealing temperature
has been reached.

SUGGESTIONS

1. Based on the step by step investigations, and with
the practice at present being followed, thatis, deep
drawing followed by spinning, annealing in between
is a must. The space in the aluminium-meiting
fumace may be utilised for this purpose at no extra
cost with additional advantages as miven below. An
electric-resistance fumace may be fabricated and
used for quality product. Though it shall increase
the cost a little, but this extra cost shall be out-
balanced by following advantages:

{a) The production of the kettles shall increase by
200 per cent with almost the same set-up,
incre asing thereby the profits of the factory.

(b) The life of the chuck shall increae at least 4-5
times with addidional gains.

{c}) The spinner shall hardly require in-hetween
rest in a shift, because the spinning becomes less
tiring, increming the production of the kettles
further.

A better solution of the problems in producing the
kettles, is to litte change the practice of producing
them. When the draw is very deep in an article to
he made snch as the kettle, it is more practical to
use spinning as the sole method of shaping than to
try to fomm it on a press and spin [1]. The deep
drawing may be avoided completely. The shaping
of the kettle from the aluminium disc may be done
by spinning in two stages. The first stage spinning
may bhe done by using a solid wooden chuck, called
the breakdown chuck as illustrated in Fg . No
interemediate anneding is required for commercial
duminium [7]. The second stage spinning may be
done by using a collapsible chuck (wooden) of the
dimensions beiug used at present in this factory.
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This shali shift the point of strain to a new position
and shorten the leverage to reduce the stress on the
metal. The total spinning time of Loth stages shali
come out to be less than 2 minutes, The advantages
of the two stage spinning are as follows:

(2} The production shall incresse by 3¢ per cent
directly.

(b) As no annealing is requin:d, them shall be savings
in nitia vost of fumace, munning and mainten-
anec eost, labour, ele.

(cy As deep drawing is net required, this spared
capacity can be utilised in produecing the other
deep drawn utensilz at ne extra cost. The cost
of deep drawing the kettle being saved further
reduces the cost of the kettle.

{dy The life of the chucks shdi be fow times mom
than now with additiona savings

(¢} The spinner shall be less fired, and cun spin
more parts per shift to increme the production

jurther.

As suggested eadier. the rough surfuce finish of 1be
kettes may De avolded or decresed hy more use of
the Jubrcani. A good tubreant can be prepared by
melting the vellow laundry soar in waier by heating
it and then mixing 3 with engine oif (no. 30}). The
spinner can aisc apply the lubrdcant to the spinning
tool.

‘Kararo” wood mav be used for producing the
wouoden chucks,
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