1@® Pattean— Tt in o neplita of Hov pual eloject 4o 1o mode wm.\
Sowme o ficationh . Fhe moudd cavity ¢ prads R

e et o ‘nubt‘v»w-

potdgpe  wlich will ke B

‘ ke
@ Proto Ay ping - The P’locws to meL | n
*2 d afi%.’»{’ modd os O‘WTL 01- SOW\bﬂ'u-ua ri’rawv A
o-ther .{;W\A will  be ondO}ntJ-

> Fuua - A Hux W o wateaid wmd Ao ;omvwr,w‘uow&,w
’ﬁaa‘ L seamoval 64 own

N . 1) y
e st o it vy o e VG

® Revuptallicaim Aomporafvne = The afp proximatt mondmun
J + eratune at” wha da wm}"db "“‘7’4’%“454}1“
:']»Wt, ¢old— wonked mefal  occwu witin a

Specidieck Fome

Scanned by CamScanner



Solckon- o
9.4.1 Principle of Arc

An arc is generated between two conductors of electricity, cathode and anode (considering direct cur-
renL,Q.Q»—WBe“ .tlTey are to-uched to establish the flow of current and then separated by a small distance.
An arc is a sustained electric discharge,through the ionized gas column,,cﬁl'e_d plasmgq, between the two

N 4

electrodes.

It ishgenel_'ally believed that electrons liberated from the cathode move towards the anode and are accel-
erateﬂ in | their movement. When they strike the anode at high velocity, a large amount of heat is generated.
' Also, when the electrons are moving through the air gap between the electrodes, also called the,arc col-

umn,. they cottide with the ions in the jonized gas column between the electrodes. The positively'-ch%arg/ed
ions, move from the anode and impinge on the cathode, thus liberating heat. About 65 to 75% of the total
 heat is liberated at the anode by the striking electrons. A temperature of the order of 6000 °C is generated

at the anode. -

In order to produce the arc, the potential difference between the two electrodes (voltage) should be suf-

ficient to allow them to move across the air gap. The larger air gap requires higher potential differences. If
the air gap becomes too large for the voltage, the arc may be extinguished. Here, we may make use of an
analo\g,f_y_gf a person walking on the road. Suddenly, wlen a deep trench comes in his way, the person would
try to jump across it, if it is a short one. But if it is a broader one, then ie may move back a litt! :; come run-
- ning towards the trench and try to jump ove;it. Ifitis too broad, he may abandon the idea of jumping across
 it. The'energy spent in jumping is much more than what is spent while normal walking. In the case of an arc,

the extra energy spent crossing the air gap is liberated as heat. e . -
For convenience of explanation, we have chosen a direct current arc for the above description. But even
- with an arc _of the alternating current (AC), it would be similar, with the main WO@
and anode would change continuously and as a result, the temperature across the arc would be more uniform

compared {0 a DC arc,
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¢NC is superior to conventional manufacturing in a number of ways.
rogrammability. These are as follows:

1
i-

These make NC machines highly productive.

=2,

-

&

. Since the part program takes care of the geometry gen

- Inspection time is reduced, since all the parts in
_taken about the tool compensations and to

. upon the complexity of the job. More comple
. machined in the conventional machine tools. which can be reduced to a large extent,

—— e ea s aans v'vuluJthllJ‘ LIV pra s~ -

The superiority comes because of the

Colubton-@

Parts can be produced in less time and, therefore, are likely to be less expensive. The idle (noncutting)
time is reduced to absolute minimum: This of course depends on the way the part program for the part
is written. Thé endeavour of the machine-tool builder is to provide facility whereby the noncutting time
can be brought to the barest minimum possible. It is possible to reduce the nonproductive time in NC
machine tools in the following ways: '

» by reducing the number of set-ups,

e by reducing set-up time,

o by reducing workpiece-handling time, and
« by reducing tool-changing time.

Parts can be produced more accurately even for smaller batches. In the conventional machine tools,
precision is largely determined by the human skill. NC machines, because of automation and the absence
of interrelated human factors, provide much higher precision and thereBy promise a product of consistent

quality for the whole batch.

The operator involvement in part manufacture
generated due to operator €Irors. No operator s

work. Even here, the set-up has been simplified to a very great extent. , s L
erated, the need for expensive jigs and fixtures

part geometry. Even when the fixture is to be used, it
hine tool. It is far easier to make and store part

is reduced to a minimum and as a result, less scrap is
kill is needed except. in setting up of the tools-and the

is reduced or eliminated, depending upon the
would be very simple compared to a conventional mac

programs (tapes). ¥l 1 ;
h would be‘identical, provided proper care is

-program preparation and operation. With the
the measurement function also

a-batc

ol wear in part

use of inspection probes in the case of some advanced CNC controllers,

" becomes part of the program. | ; L ai s
. The need for certain types of form tools i tely eliminated in NC machines. This is because the
_ profile to be generated can be programme

. Lead times, needed before the job, put on the mac

s comple

d, even if it invo
hine tool, can be reduc
x jobs may require fixtures or templ

lves three dimensions.
ed to a great extent depending
ates, if they are to be
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.. time involved in completion and the resultant in

1o,

v

‘lower processing times. Many-a times, a comp

- the part has to beprocesse

- part programs without expensive and time-

consuming changes in jigs, fixtures and tooling. This adds k
to the flexibility of manufacture. |

AVES M ad time in manufacture. This results i
reduction in production, costs. :

Set-up times are reduced in a number of situations, since the set-up involves simple location of the datum
surface and position. Further, the number of set-ups needed can also be reduced. All this trans|
a times, 2 onent could be fully machined
hich having wider machining capabilities,
d. through a fiumber of machine tools locat

ates into
in a single machining cepr,
In conventional manufacture, if
ed in different depanménts, the

1€ 1 v ot he -process inventory would be large. This would be greatly
eliminated by the use of NC’maching‘tOblsf g e '

or turning centre, each of w

Machihing times and costs are predictable to a greater accuracy,

since all the elements involved in
-~ manufacturing would have to be thoroughly analysed before a part
e 5
1o sbe utilised continuously since these'are more rigid than the conve
g
=13

program is prepared.

of a part. The NC machin:e'to:ol can

ntional machine tools.
Tools can’be utilised at optimum feeds and-speeds that can be programmed.

The modification to part-design can be very easily translated into manufacture by the simple changes in

Operator fatigue does not come into picture in the manufacturing

The capability (metal removal) of NC machines is generally hi
employed in machine-tool design compared to the convention

gh because of the very rigid construction -
al machine tools.
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Coludion - 6 | , | )
3.1.2 Advantages and Limitations 4 Ca.bhnj. -.‘W’OGQJ-CQA :

The casting process is extensively used in manufacturing because of its many advantages.&/lglten
material flows into any small section in the mould cavity and as such, any intricate shape—intefnal
or external—can be made with the casting process. It is possible to cast practically any material, be
it ferrous or non-ferrous. Further, the necessary tools required for casting moulds are very simple and
inexpensive. As a result, for trial production or production of a small lot, it is an ideal methga‘.‘lt is
possible in casting process, to place the amount of material where it is exactly required. As a result,
weight reduction in design can be achieved. Castings are generally cooled uniformly from all sides
and therefore they are expected to have no directional properties. There are certain metals and alloys,
which can only be processed by casting and not by any other process like forging because of the metal-
lurgical considerations. Castings of any size and weight, even up to 200 tons can be made.

"~ However, the dimensional accuracy and surface finish achieved by normal sand-casting process would not
be adequate for final application in many cases. To take these cases into consideration, sor@maggng
processes such as diecasting have been developed, the details of which are given in latei:'ﬂci;af)teréj}\-léo; the
sand-casting process is labour intensive tQ some extent and therefore many improvements are aimed at i,
such as machine moulding and foundry mechanization. With some materials it is often difficult to remove
defects arising out of the moisture present in sand castings. - PPr

. = —————
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