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B.E.
Fourth Semester Examination, Dec-2009

Manufacturing Technology MEARE

Note @ Atempl any five guestions, Al questions carry equal marks,
. Loda) What are the master patterns? How does their size differ from other patterns? Explain,

Ans, Masier Patterns @ Muster pattern s the term for any hard copy mode! or design vwhich s used by a
fonmdin 1o make a meral cast. Before starting upon the construction of a sand master pattern for the 17 time,
artists are advised to check with their foundry that the proposed construction method and material’s content of
thear stirdies work is swited 1o a sand moulding process.

L. Ltk What are the main characteristics which a good moulding sand should possess? How these
characieristies influence the performance of moulding sand and casting?

Adis, Main Characteristic of Sand Moulding : The characteristic of the moulding sand are :

(i} Permeability : Penneability or porosity of the moulding sand is the measure of its ability to permit air
fy o throwgh o

(i} Strength or Cohesiveness @ It is the property of holding tog2ther of sand grains.

{iii) Refractoriness : 1 is the ability of the moulding sand mixture 1o withstand the heat of melt without
showing any signs of sofiening or fusion.

(iv) Plasticity or Flowability : It is measure of the moulding sand to flow around and over a pattern during
ramming and to unitormly fill the flask.

iv) Collapsibility : This is ability to moulding sand to decrease in volume to soine extent under the
compressive forees developed by the shrinkage of metal during freezing and subsequent cooling.

(vi} Adhesiveness : This is the property of sand mixture to adhere to another body.

(vii) Coeficient of Expansion : The sand should have low co-efficient of expansion.

. 1. (a} What is investing casting? What are the main materials used for making the investing
pattern? What are the principal ways ofapplying the investment material to the pattern?

Ans. Investing Casting : Casts can be made of the wxy model itself, the direct method or of a wax copy of
d el than need not be of was. the indirect method.

= The Main Material Used for Making the Investing Pattern ;

Phe main materisl used by artist or mould-maker creates an original pattern from wax, day, wood, plastic,
slegd v anather material,

“ The Principal Ways of Applying the Investment Material to the Pattern :

(1} Produce a Material Pattern : An artist or mold-maker creates on original pattern from wax, clay, wood,
phastic. steel,

(ii) Mold Making : A mold, known as the master die is made of the master pattern. The master pattern may
be miade from a low-melting point metal, steel or wood.

(i) Prodoce the Wax Pattern : Wax patterns may be produced in one of two ways. In one process the
war is poured inte the mold and switched around until an even coating, cover the inner surface of mould.

{iv) Assemble the Wax Pattern : Multiple different wax patterns may be created and then assembled into
LA T L'UIH]!J!.‘.\] |.‘.I[I.|[EI'H.
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5, lovestment @ The cermmue mould, known as the investment. 15 produced by three repeating steps :
wonitme stiiecotnge and liraening,

O3 20 What are the advantages & disadvantages of true centrifugal casting?
sis. The Advantages of Centrifugal Casting

v Emproved Physical Properties @ Formed under pressures many 1imes that of gravity combined with
Jireenonal soliditicavon, mao umgue characteristics ol the centrifugal casting process the products exbit a
detser, closer orumed structure with absolutely no porosity

i) Longer Life @ Parts made from centrifugal process with the casting closer grained structure provide
ety tehable service lite and withstand greater stress and impact without fracturing.

(i) Competitive produet pricing and lower lite time cost,

iy ) Faster Delivery s Duc tothe short mokd setup and preparation time required for centrifizal castings,
delivery can be schedubed o meet the customer necds,

v ) Reduced Rejects @ The trapped oxides and impurities are easily removed in the machining process.

(vi) Production Flexibility : In this allows economical production of a diversified range of sizes, shapes
and granties

S Dssidvantages ;
{1 Limitstions on shape of casting.
iy Normally restricied to the production of eylindrical zeometric shapes.

. 3 What do you understand from the term Gating System? What are the main requirements expected
ol lead gating system?

Ans, Loating System :

Powring basin
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I he molten metal from the ladbe is not introduced directly into the mould caviry, because it will strike the
bonrenm of the mould cavity with a grear velocity and can cause considerable erosion of the bottom of the mould
cavity, Due to this, the molien metal introduced into the mould cavity from the ladle, through the pating system.

/
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e it system for a casting is 2 series of channels which lead molten meta! from the ladle into the mould
cosatn lemin melude any or all of the following |

i Paripg Bisin )] Sprue
o Sprie base or well v Runner
il Choke ivi)  Skinbob
) Lete

vl Riser.
Canting System Design :
I Tiguidd mietal that runs through the various channels in the mould obeys the Bernoulli's theorem

1

p v
l+ =+ = = consti.
T

W Zf
I Potential head, m
P Pressure, o,
V- Liguid velocisv, m's
i - Specific weight of liquid, N/ m?
o = Ciravitationad consit.

A the metal enters the pouring basis, it has highest potential energy with no kinetic or pressure energy.

Fhut s the metal moves through the gating svstem a loss of enerpy occurs because of the [riction between

the modien metal and the mould walls

|l gating svstem behaviour is the fow of continnity @

o O=MY =AV,

= Rane of 1Toww, m s
A = Area of cross section, m°
V- Veloony of metal fow. m/s

). 3. (h) How will you caleulate the metal eharge of a cupola in order that the produced casting can have

stlesired composition? Explain.

Ans, Charge Caleulation of a Cupola in Order that Produced Casting :

0 dis very important in the foundry 10 know the final composition of the metal being obtained so as to
contral it properly.

* The elements an the final analysis are essentially the sum total of what contained in each charze
ingredients, with some losses or pick up in the cupola. Out of the vanous eloments, the ones that are
retevant are carbon, silicon, maganese and sulphur.

¥ Asihe charge comes through coke bed, some amount of carbon picked up by the metal depending on
the temperatire and the time when the metal is < ontact with the coke,

* Silicon is likely to pet oxidised in cupola and therefore, a loss of 10% of total silicon contained i
charge is nonmal. Under the worst condition, it go as high as 30%,

' Mazanese is also likely to be lost in melting process. The loss could be of the arder 15 to 20%.

# Similar to carbon, sulphur is also likely to be picked up from coke during melting. A reasonable
estimiate could be 0,03 1o 0.05%, /
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. 4. (a) How many types of rolling mills are in commercial use? Describe their arrangements of rolls,
specific uses and other details?

Ans. Classification of Rolling Mills are in Commercial Use :

(i) Blooming and Slabbing Mills : These are heavy mills with rolls from 300 to 1400 mm in diameter. They
are destened 1o roll ingot into blooms and slab.

Cidy Bilter Mills = 1 hese mills have rolls from 450 0 850 mm m diameter and are designed 1o enher reduce
Bl o ballers

fiiiy Hail and Stractural Mills © These mills have rolls from 750 ro $00mm in diameter and are used mainly
to prosduce radl road rarls, beams, channels and other heavy structural shape.

v ) section Mills @ Have rolls from 250 to 750mm in diameter, depending upon shape and section Lo be

Pl
o ) Bl Mills 2 1ave rolls ahaut 250mm in diameter and are used to produce wire rod,

{viySheet and Plate Mills : Have barrel length ranging from 800 to S000 mm for hot rolling and from 300 to
SOOm e eokd rolling,

(vii) Seamless Tube Mills : Produce seamless tube.
(viii) Tyre and Wheel Mills are used to manufacturing rail-road wheel and tyres.

Q. 4. () What fuels are generally used in forging furnaces? What specific characteristics a fuel used
in forging work should possess?

Ans. Fuel Used in Forging Furnace : Charcoal is the original forge fuel. By a process of distillation in
which wood is heated hot enough to burn, but starved to oxygen, most of the compounds in the wood are
driven ol in form of vapours leaving carbon behind. After the burn most of the wood was recovered in form of
charcoal. In 13 to 18 centuries, coal as the primary source of forge fuel.

(). 5. (2) What is impact extrusion? Explain this process and state its specific applications,

Ans, Impaet Extrusion : In backward cold extrusion is called impact extrusion, the set up consists of a die
and o punch as shown in tie, .

Punch

e Slug

/ L
frmpract Expirusion

Phe slug for making the component in kept on the die and punch strike the slug against the die.

The metal is then extruded through the gap between the punch and die. Opposite 10 the punch
movement as shown in fiz, Because of the impact force, the side walls go straight along the punch
though they are not confined,
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© This process s more commenly used for making the collansible tube for housing paste. liquids and
simidar articlhes.
€. 5. () How direet extrusion differs from indirecet extrusion? Discuss their relative merits and demer-
s,
Ans, Comparison of Direct and Indirect Extrusion :

Ihe diveet extrusion, is the simplest. but it is limited by the factthat as ram moves, the billet must slide
sl un e interface hetween billet and contamer. These large friction forces must be overcome
L vers high rum forces, which produce very high residual siresses on the container.

In mdireet method. the billet proper does not move relative to the container, instead the die moves,
The triction involves between the die and container and that is indepencent to the billet length.
f The friction torces are Jower and power reguired for extrusion is less than for direct extrusion.
* o Patruding foree is 25 (0 30% less than in direct extrusion,
tomples desien of tools. the indirect extrusion finds only limited application.
0, 6. () What do vou understand by : Leftward welding, Right Ward, Vertical welding, Forge welding?
Ans Leftward Welding :
The welder Lold welding wreeh m his right hand and filler rod in the left hand.

0 The weiding Jame is directed away from the finished weld. i.e., toward the unwelded part of the joint
leftward technigue is usually used on relatively thin metals i.e., having thickness less than Sme.

Welding
Torch

Left Ward Teclnigue

< Right Ward Welling :
Here acann the welding toreh is held inthe right hand of the welder and the (iller wire in the left.
Welding beging at the lefi-hand end of the joint and proceeds toward right hence the name rightward

B TR TET

40- 307 b
\

MK

*

<507

Right Ward Technique

Forge Welding : [n this method of welding the surfaces to be joined are heated in on open hearth unti!
they reacl the welding temperature of metal, which is below its melting point.
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(). 6. (h) Describe the following welding methods and their specific application : TIG welding, MIG

wielthing,

ans, THG Welding | Tungsten Inert Gas)

Tungsten
clectrode
P‘ower source
Are o
column

.

Shielding

e AR

)

5 Puhdle 5"_'___"

Bitse Metal

I s process the heat necessary (0 melt the mctal is provided by a very intense electric ar. which is
strieh between aovirtoally son-consumable tungsien electrode and metal workpicce.

Phe electrode docs not melt and become a part of the weld.
Y e weld zone 15 shielded from the atmosphere by on inert gas (argon and helium),
Application of T1CG
I Welding aluminium, maznesiom. copper, nickel and their alloys,
2 Welding sheet metal and thinner section.
i, Rochet mator chamber fabrication in launch vehicles.
MG Welding {Metal Insert Gas)
bre tleis un are welding process where in coalescence is produced by heating the job within an electric
are established between the continuous ted metal clectrode and the job.
Mol s used but the ave and molten metal are shiclded by an inert gas which may be argon, helium.
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£}, 7, What are the principles or operation of resistance welding? Deseribe UPSET-Buti, Flash-Buti,
spiot Projection, Percussion welding giving their merits and limitations.

s, Resistanee Welding @ Resistmee welding is a group of welding processes wherein coalescence 18
produeed by the heat obtained from resistance of the work to the Now of elecinc current i a circuit of which the
stk i et cnd by e application ol pressuee. No filler metal is necded.

Pl et o electre resistance welding 15 generated by passing a large electric current,

Ho= PRI
Spwnt Besistance \"l-'i.'lllizl'g :

[*esstre

Cualtoy clectrode

Weld . 0
"\.\H‘
[:“—‘ _""'“‘j AL
T - F + supply
‘n’ul|'i-.|1|-;|.;:

Iransformer

Syt welding 15 g resistanee welding process is which overlapping sheets are joined by local fusion at one
et tinire spnts b thie feat cenerated by resistance o the Mow of electric current through workpieces that are
feld foeether wider force by two electrodes. one above and other below the two overlapping sheet.

S UPSET-Butt Welding :

Prefinition : Upset-bat welding is o resistance welding process wherein coaleseence is produced simul-
Ferentady enver the entere arca of abuliig surlaces by the heat obtained from the resistance (o electric current
Ptk the arca o comact of those surlice,

Flash Patt : Hash welding s a resistance process, wherein coalescence is produced, simultancously
it the entre area ol abutting surlaces by the heat obtamed from the resistance to electric current between the
v s ices aod by the application of pressure afier heating is substantially completed.

Aabvuntagye of Flash Welding :

fre o M disstmilar metals woarh diflerent meling tempecature can be fash welded.,

cetn Fhashoweldinge offers streneth Bictors uplo 1%,

[Hsanbvantene

o Metd s lost dueing flashing and upsetong.

ek shaec of the workpiece o b Nash welded should be similar,
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e oo <
T lasly welding finds application i automotive and aircraft products, howse-hold appliances. refrizera-

Lirs

= Percussion Welding : 1 is a resistance welding process where in coalescence in produced simulta-
preenisly over the entire arca of abutting surface by heat obtained from an arc produced by rapid discharge of
clevtie creray with pressore rapidly applied during following the electric discharge

Merit :

i Bevause of the extreme brevity of the arc fusion is confined to the surface of part being welded and

there is almest completely absence of flash or upset.

v Heanreated or eold work.ed metals can be welded without annealing or destroying the heat treatment.

Lol taom ;

pp e prawcess s limvited to bt welded joints only,

iy The r::-inl psedd s hited 1o ahout 1 310 5 5. cm

{8 K5 Write short note on :

(1} Braee welding

iy Thermit welding

(i) Embwssinge

iy Submerged are weliding,

Ams, (1) Braze Welding :

ehinition @ Brazing is defined a5 a group of joining process whe,¢in coalescence is produced by heating
o stable emperoture and by using a filler metal having a liquidus above 800°F and below the solids of the
bose metal

“ i brave welding, metallic parts are jointed by a non-ferrous filler metal or alloy,

I he filler metal ks distributed between the closely fitted surfaces of the joini by capillary attraction.

Mo penetration

\/ i hase metal

Brazed foun

(ii) Thermit Welding :

Betimition @ Theomit welding comprises a group of welding processes where in coalescence is produced
Iy heiing with superheated liguid metal and slag resulting from chemical reaction between a metal oxide and
sahiminimen with or without the application of pressure,

Principle ol Qperation :

Phermit welding is based on casting and foundary practice and consist essentially of providing, by
s o a chervical reaction. s volume of melten weld metal which is poured into the joint to be welded.
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Molten weld metal

|

Reaction to be welded

Juian b e welded

iy Emhossing : L mbossing 15 a forming or drawing operation for producing a raised or projected design
el on the suetace of the workpiece. The operation uses matching punch and die with the impression
muchined into both surface is shown in fig,

Lower die

v ) Submerged Are Welding : The submerged arc process created on are column between a base metallic
clectrode and workpicee. The are. the end of the electirode and molten weld pool are submerged in a finely
ovidod wrannlned powder that contains appropriate deoxidizers, cleaners and other fluxing elements. The
Muine powwder is fed feom a hopper that is carried on the welding head. The tube from the hopper spreads the
poneider i contimuous mount in front of the electrode along the line of the weld.

Ilux
hopper

To power supply
Ilnggcr Tovwire feed
electrnde mechanism

- Mavesle
Apparains Used in Manual Swbmerged Are Welding
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