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B.E.
Fourth Semester Examination, May-2009
M anufacturing Technology (ME-202-E)

Nate : Arempt any five guestions. All guestions carry equal marks.

4). 1. (a) What are the common allowanece provided on patierns and why?

ans, Finish™achining Allowance : The fimsh and accuracy achieved m sand casung are penerall
poor and theretore when the casting 15 functiionally required to be of good surface fimsh or dumensonaty
aveurate, 1f iy generally achieved by subsequent machimng. Also, ferrous materials would have states on the
sk whiieh are to be removed by cleaning. Hence extra material is to be provided which is to be subseguently
removed by machining cleaning processes. :

Shake Allowanee : Before withdraw] from the sand mould, the paltern is rapped all around the verticle
faces w enlarze the mould cuvity slightly winch faciluates its removal. Since itenlarges the final castine made,
i is desirable that the ooeinal pattern dimensions should be reduced to account for this increase. There s 1o
sine way of quabhitying tdos allowance, since the highly dependent at the foundry personnel and prwnees
mvidved

Distortion Allowance : A metal when ot has just sohdified 15 very weak and therefore s likely w be
distortion prove, This s partcularly so far weaker sections such as song flal portions. 1.V sections orm a
complicated casting which may have thin and long sections which are connected 10 thick sections,

(3. 1. {b) What are the split and multi piece patterns” What are the advantages of making them in
twa i more pieces? Give examples.

A, split or 2 piece pattern s the most widely used type of pattern for intricate castmgs, When the
comtonr ol the castines makes its withdraw! from the mould difficult, or when the depth of the casting is oo
bl then the poatern is split into 2 parts so that one part 15 in the drag and the other i the cope

[T split surface of the pattern s same as the pasting plane of the mould. The 2 halves of the pattern
shoubd be aligned properly by making use of dowel pins which are fited to the cope half. These dower pins
match with the precisely made holes in the drag half of the pattern and thus align the 2 halves properly as
showen i figure.

Dowel pins
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(). 2. (ay) What are the main constituents of moulding sands? How are the hinders classified?
Name o few binders of each type.

Ans. The mam ingredients of any moulding sand are -

1) Fhe sibica grains (5i0k)

fuy The clay hinder. and

Sonsture o activate the elay and provide plasticity,

{lays are the most generally used biding apgents mixed wath the mouldmg samds o provide the
attength, because of their low cost and widely utilaty, The most popular clay types used are

ir) Raohmne fire clay (ALO 25100 2H O &

fnh Bemonine (Al05.45:0, 0110400 )

Raolmite hasa melung pointof 17500 1787 O and Bentonite has a melting temperature range of 1 250
o L3HY Ol ke 2. bentonite can absorb more water wiich merenses s bondine power, The clavs besides
Pambe constilients, may also comtam some mistures of lie, alkaline and other then refrctoriness.

. 2. (h) What are the different tvpes of gates vou know? Explain them with the help of suitalye
shetehes stating their relative merits and demerits,

Ans. Gales

(it Vop Gate : his s the type of gahing througs which the mohen metal-enters the mould cavity from
the fop. mance the first metal enterng the vate reackes the botom and heater menal s an the top. a Bvourble
wappera e, oridient towards the gate 1 achieved,

/ Strainer core
Pouring cur -

- Mol cavity _ k. Lope

P - . , arag

Top gate

Bottom Gate : When molien metal eoters the moodd caviey stowly, of wouhd won canse any minly
crosion. Botton gate 15 goneraily vsed for very deep monlds, 1nabes somewhat igber nme Jor Gilbing of the
misitlels and also penerates a very untavowrable wmp sradwent, Vhe preparinon of the gatting abso requires
sprectal st as shown i lipaee,
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Mould cavity

Fig. Bottom gate

(). 3. Compute the composition of the mixture to be used for producing grey iron castings of the
following anslysis, with the help of the data given below :

Analysis of material in Hand } Analysis of

Constituents | Pigijron No1| Pigiron No2|  Foundry Purchased Ferrous | Required

) ! i Returns _ Scrap Silicon | “'""r_'""'m "';
Curbon : 35 315 3z 3.5 I Al A5
Silicon I 0 1.6 1.2 1.5 50.0 | L2510 2.5
Munganese | 0.4 0.8 0.6 0.5 = | 04ro00
Prusphorus . 0.6 0.4 0.5 0.5 | 0.5 tn ity
Sulphur | _ bz -.!“_ 0.02 0.08 0.1 % | 0.0%

Assume a carbon pick-up of 0.15%, loss of silicon 10.0%, loss of manganese 15% and an increase
of sulphur 0.05% during melting,

Ans.

Usual description

British Designation

CGerman Designation

Muld Stecl

Hizh corhon sieel
Lavw alloy

Stec)

20

C35

C45

55

Cit)

C75

C1im

403 Cr %0 MO 15

13 Nid Cr 80

C22

C3s

CK45

535

iy

75

42Cr MO
14 MiCr 14
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Carbon 0,30 o 0.40%
Chronmum 4.75 to 5.25%
Molvhdenum 1.20 10 1.60%
Wanadnum 0.20 10 0.40%
Manganese 0.25 10 (.50
Silicon 080 to 1.20%

(). 4. (a} What are the advantages and disadvantages of true centrifugal casting?

Ans, Advantages ; ;1) The mechanical properties of centrifugally cast jobs are berter compared 1o other
processes. because the inclusions such as slag and oxides get segregated towards the centre and can e casily
removed by machining. Also. the pressure acting on the metal throughout the solidification. causes the
parosity to he ehminated giving nise to dense melal.

(1) Lpto a certain thickness of LihjemL proper directional solidification can be obtamed starting from
the moudd swrface 1o the centre,

Cunk N cores are reguared for making concentric holes in the case of true centrilugal casting,

tiv) There is no need for gates and runners, which increases the casting yield, reaching almost 100%.

Limitations/Disadvantages ;

1) Only certam shapes which are axisymmetric and having concentric holes are suitable for e
centnifugzal castmy.

(11} The equipmient 15 expensive and thus 1s suitable only for large quantity production,

(3. 4. (b) What fuels are penerally used in forging furmaces? What specific characteristics a fuel
used in forging work should possess?

Ans, Smaller foundrics generally prefer the crucible fumace. The crucible 15 generaily heated by
clectrie wsistance o pas lame, In these the metal is placed in a crucible of refractory metal and the heating 15
dome b the erwcible thus there s no direct contract between the flame and metal charg . Thas type ofmeltme =
wery lexible simee 10sunts a varety of casning alloys. Degassing and clay metal treatmient can be compleial
the crucible before it s removed for pouring. Melt quality and temperature can also be contralled reasonahly
wll, i i

Q. 5. (a) What is cold forging and swaging? What for cold heading is used? Explain the process of
rotary swaging with the help of neat sketch.

Ans. Caold forgmg 15 the eperation where the metal is heated and then a foree is applied o manpulute
the metal mosuch o way that the required final shape is obtained. This is the eldest of the meta] working
pricesses known to mankind since the capper age. Forging is generally a hot voorking operation thougeh cold
tonzing Is used sometimes

swagimg s g mechonical deformation weehnigue of reducing or shaping the cross-section ot tods o
tibes by means or repeated unpacts or blows. The swaging process consists of dies which are given the
reguisie exieral shape

Faary swagimg 15 the operaton where the 2 dies which are free to move radially are held in o spindic
which rotates continuously. Cn the mtermal side of the die is the shape to be obtained. Whereas the outside is
sumply exlindreal.
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The dies are free to move radially and held in posiion with the spindle by means of a retainer plate fixed
o the housing. In between the housing and the spindle is a cage similar to the bell bearing cage, which houses
the rolls.

0. 5. (b) How direct extrusion differs from indirect extrusion? Discuss their relative merits and
demerits.

Ans, Exmrusion is the process of confining the metal in a closed cavity and then allowing it to flow from
only one opeming so that the metal will take the shape of opening. The operation 1s identical to the squeezing of
waothpaste be

The forward cold extrusion is similar to that of forward hot extrusion process except for the fact that the
extrusion ratos possible are lower and extrusion pressures higuer, than that of hot extrusion. It 15 normally
used for simple shapes requiring better surface finish and to improve mechanical properties. The backward
cold extrusion 1s much more common particularly with softer matenals such as alurunium and 15 abloys. In
hackward cold extrusion called the impact extrusion, the set-up consist of a die and a punch. The slug 1or
making the component, 15 kept on the die and the punch strikes the slug against the die.

Q. 6. (a) What is the main difference between the blow pipes used for high pressure and low
pressure gas welding? Explain with the help of sketches.

Ans, To light the flame, the acetylene valve on the torch is opened slightly and lighted wi h the helpota
iriction spark highter. The flame draws the oxygen from the atmospheric air and thus results 1~ a reducing
flame. Then the acerylene valve 15 opened to get the requuired flow of acetylene. The oxypen valve is then
slow lv opened tll the mtermediate flame feather of the reducing flame receds into the inner white cone, The
actual adjustment of the flame depends on the type of material 10 be pined provides the details of flames
generally used for welding.

When the welding rod s used to provide filter material, it is necessary to hold it ata distance of 10 mm
from the flame and 1.5 10 3.0 mm from the surface of the puddle. This way of the rod gets preheated and when
dipped into the puddle would readily get melted. So as a=d when filler metal is required. The welder dips the
preheated welding rod into the puddie, The welding rod should be swiftly withdrawn after enouwgh fitler metal
is added.

The preheating of the welding rod should be maintained by keeping it at a proper distance from the
flame. Too little a distance makes the up melt with the result that the molten metal would be blown away by the
flame causing uneven bead and poor penetration, /
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Direction
of weld

e )
Fig. (b) Backhand 'welding

(). 6. (b) Describe how fMlame cutting is done stating its principle. Describe fully the method of
oxveen cuiting. State the difference in oxygen and arc cotting”? Which one is preferred aod why?

Ans. For cutting metallic plates, the general purpose shears as explained are used. These are usetul to
crtly strasght line cuts and also upto 2 thickness of 40mm. For thicker plates and when the cut 5 1o be made
Aoy specified comtour, sheanng cannot be used. To this end, oxy fuel gas cutting OFe 15 useful, With the ox
bl was cutting, plates upto a thickness as high as 2m can be cut with special precautions or methocs,

I'he oxy acetylene gas cuttng outfit 1s sumilar to that of oxy acetylene welding except for the wrch up.
Hewe the wrch np has a provision for preheatng the plate as well as providing the oxygen et

For preheating

O
OO

Oxygen jet
Welding tip Cutting tip

Adter the sicel is heated 1o its kindling iemperature which 1s about 870 ° C, 1t gets readily combined wath
axyEell, Eving ron oxide as |

3Fe + 20 ——»  Fe:ly 7*5.{1'.-" MJI%g of iron
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The other reactions arne
2Fe + Oy ———  2Fe + 3.18 MJ'kg of ron
4Fe + 30, ———  2Fe.0; + 4.9 Mlkg of ron.

). 7. What are principles of operation of resistance welding? Describe UPSET-Butt. Flash-Buil.,
Spot. Projection. Percussion welding giving their merits and limitations,

Ans. Principle @ In resistance welding, (RW) a low voltage rypically ™ apd very lugh curremt
it s passed through the pomr for a veyr shent time (0,25 seci. The high amporage beats the ol di
1o the contact resistance ar the joint and melts it

H=KI' Rt

The amount of heat released s proportional 10 the resistance.

UPSET Butt Welding : In LW, the pieces to be joaned are brought together 1o mate with cach other m
bt joant compared to the lap joint, The 2 pieces are held tghily together and current s applied, so that the heat
15 penerzied througeh the contact area between the 2 plates, Because of the joint bewng under pressure, the ends
ot 2 preces gets shehtly upset and hence its name. This s useful for joining 2 ends of rods or simalar preces.

Flash Butt Welding : FW 15 simular to upset welding except that the heat required for melting 15
ohtained by means of an arc rather than the simple resistance welding. The welding equipment consists of
essentally two plates to which the 2 peces 1o be joined are clamped.

It 15 wenerally a faster operation compared to that of upser welding and would be automancally
controdled by a corn anangement.

Projection Welding : (RPW) is another vanation of spot welding, where one of the sheets to be jomed
1% provided with a number of projections to help locaiise the current at a predetermined spot.

Advantapes :

(1) 1t is possible to vsed more than 1 spot at a given ime,

1) The welds may be placed closer than in spot welding.

) Life is much longer than spot welding

Liv) More bener uniformity and appearance of weld.

Spot Welding : This process die 1s most common of all. This is essentizlly done to join 2 sheet metal
yobs i lap joint forming a small mugget at the mterface of 2 plates. A resistance welding schedule is the
sequence of events that normally take place mm each of the welds.

The events are

i+) The squecze time 15 nme required for the electrodes to align and clamp 2 workpieces together under
them and provide the necessary electrnical contact.

Q. 8. Write short nofes on :

{i} Brazing

{ii) Electran beam welding

(i) Diffusion welding

{iv] Drop forping

(v) Press lorging
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Ans. (i) Brazing : Brazing is the coalescence of a joint with the help of a filler meal wheose liquidus
wemperature is above 4507 C and is below the solidus temperamure of the base metal, The filler metal s drawn
mto the joint by means of capillary action, C

Brazmg is a much widely used joining process in vanous ndustries because of its many advantages.

{ii) Electron Beam Welding : The heat source in electron beam welding {EBW'} for melting the joint,
1= @ focussed beam of high velocity electrons, The electron beam upon impringing the workpiece, refeases the
necessary heat by connecting its kimetic energy. The electron beam 15 focussed by means of an
electiomagnetc lens sa that the energy 15 release - ina small area. When all the hogh veloony e beam strikes
the workpiece. all the KE 15 convenied to heat.

(iii) Diffusion Welding : DW is also called diffusion bonding, is the process of jouming 2 parls purely
by diffusion. The diffusion can be achieved by keeping the 2 preces in mtimate contact under pressure. The
pressures used are in the range 35 1o 70 mPa. because of large contact area used. The diffusion bemng a rae
process, can be accelerated by the use of heat though this 15 not essential.

{iv) Drop Forging : This is the operation in which the metal gets elongated with a reduction in the
cross-sectional arca. Far this purpose, the force is to be applied in a direction, perpendicular to the length axis,
Forging is the operations, where the metal is heated and than a force is applied to manipulate the metal in siach
a way that the required final shape is obtained, This is the oldest of the metal cooking process known to
mankind smce the copper age,

{v) Press Forging : Press forging dies are similar to drop forging dies as also the process. In press
forging, the metal is shaped not by means of a series of blows as in drop forging, but by means of o single
continuous squeezing action. This squeezing is obtained by means of hydraulic press. Because of the
continuous action of the hydraulic press, the material gets uniformly deformed throughout its entire depth,
More hammer lorce 15 ikely to be ransmitted to the machine fracae in drop forging. Whereas in press forgn,
it 15 abosrbed fully by the stock. The impressions obtained in press forging are clean compared to that of the
Iikely jarred impressions which are likely m the drop forged components.
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