e ) (o)

| s Vos aton’ Wighadaring )
4 PV,
)I._ s Q1 What is manafaciuring technology? How is
= o, PV =RT manufacturing process classified?
i ) Discuss different laws of perfect gas. \
e — For m kg of perfect gas I ing Techmol M P
PV = mRT technology is the detailed study of various processes used 10

f Perfect Gas
produce different parts and 10 assemble them into a maching

The word ‘manufacturing’ is derived from the latin word
‘manus’ which means hand and ‘facts’ which means made
ie its overall meaning is made by hand

where, H i3 called gas constant. lts unit is taken as
JhgK

(5) Avogadro's Law : “At samc temperature and
pressure, for equal volume of gas, there is equal number

of molecules contained in it.” It means Im” vol f ] Ci of M: ing Processes : Refer o
z oxygen gas will have equal number of molecules as | Shorr Answer Q3
= im’ of hydrogen gas j=la ja]

PV Ce

Au What is a thermodynamic
for a perfes

(2) Charle's Law

Ans. Thermodynamic System

Describe crent fields of manufacturis

(\bn::,?. different modern tools used in mechanical
e
technology IRTL

ngineering. JR.LU. 2018

cal Engmcenng
Suite

Ans. Classificar

2 MATLAB
i CATIA
4. ZIWiD

(3) Gay-Lussac Law :

5. MechDesigner
6 PTC Creo .
7. BesCAD

8. Solid Edge

X
@ Devcribe law of shermodyuamics. AT 2018

Ans. Law of Thermodynanticy -
L. Zeroth Law of Thermodynamics : Ace g to ns we Can Wi

this Jaw- If two thermod and B are

total energy

2. First Law of Thermodynamics ulding, injection
wonservafion of encrgy
weither be created nor destroyed, it
vrm to another form If Q s
s wark done by the system
¥stcm is given by the diffes
fone.

Mathematicaliy

E Q-w
3, Second Law of Thermodynamics

Constant

(6) Joining Processes

PE + KE * L

total energy stored in the
e of heat supply an

rdusirial €
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. SHORT ANSWER TYPE QUESTIONS

@bm\maa steam boiler and write different types of
boiler. [R.T.U. 2018]
—_—

Ans. A steam generator or a steam boiler is a steel enclosure
used to transfer the heat generated by the burning of fuel
(solid, liquid, gas) to water, which leads to production of steam.
Types of Boiler : Boilers are generally classified as follows :
(a)  Fire tube and water tube boilers

(b)  Horizontal, vertical and inclined

(c)  Externally fired and internally fired

(d) Locomotive, marine, stationary and portable

(e)  Natural circulation and forced circulation

@ Write down the Differentiate between water (ube
boiler and fire tube boiler. [R.T.U. 2018
T
Ans. Water Tube Boiler
1. Water is circulated inside the tubes surrounded by
hot furnace gases.
2. Steam pressure is higher and goes upto 165 bar.
3. Rate of steam generation is as high as 450 tonnes
per hour.
4.  Ovcrall efficiency reaches up to 90% with
economizer.
5. Lesserarea is required to generate a given amount
of power, around 5 meter square per tonne per hour.
6. It is separable into its various components and
hence can be transported and assembled easily.

7. It can be operated easily at fluctuating load.

m?En«ﬁa:::c:mmﬁ_osu_:mém:.anm:nn&qon:n

9. There are chances of bursting

10. Bursting does not lead to complete destruction
the boiler,

11. The operating cost is ngh.

12. ltis suitable to use in large power plants.

Fire Tube Boiler

1. Hot gases from the grate arc passed through t

tubes surrounded by water.

Steam pressure can rise only up to 24.5 bar.

About 9 tonnes of steam per hour are generate

Overall efficiency reaches up to 75%.

To generate given power, more floor area (abou

meter square per tonne per hour) is required.

It is difficult to transport and set up.

It can handle fluctuations only for a shorter peris

Direction of circulation of water is not fixed.

There is lesser probability of bursting.

If bursting occurs, the damage to the property

vast.

11. Operating cost is low.

12. It cannot be used for large plants.

"

S e w0 o e

S

Q.3 Write down the various factors affecting the select
of steam boiler.

Ans. Selection of Steam Boiler : The following fact
affect the selection of a steam boiler:

1. Availability of fuel and water.

2. Type of fuel used.

3. Expected load factor,

—(BMES )

Pasic Mechanical Engineeri g}

4. Suitable geographical location for power house.

5. Amount of power and working pressure required.
6. Rate of steam generation.

Q4 Name the different parts of a Cocltiran boiler.

Ans. Parts of a Cochran Boiler
(1) Cylindrical shell
(2) Firebox
(3) Fluepipe
(4) Combustion chamber
(5) Smoke tubes
(6) Chimney
(7) Manhole
(8) Grate

Il. LONG ANSWER TYPE QUESTIONS

/, 4 . -
hﬂ \ What are the essential requirements of a good steam

- boiler?

Ans. Essential Requirements of a Good Steam Boiler

1. The installation costs should be economieal.
3,

Itshould be light in weight and occupy less space.
It should start quickly.

w

4. Tt should be able to adjust quickly to the fluctuations

in load
5. It should be fuel efficient and produce maximum
amount of steam.

6. Heating plates should not be covered by mud and
waste deposits.

7. Tubes should not be choked by soot or other
deposits. They should have enough strength to
withstand considerable amount of wear and
corrosion.

8. anEnEJ__ material produced should be just in the
right amount to sustain easy ignition and prevent
smoke from burning the fuel.

9. The amount of maintenance required should be
minimum,

10

L. Frictional losses due to movement of water and
flue gas in the circuits should be minimal along with
optimum fluid velocity.

There should be lesser and easily accessible joints

12. It should follow all the safety rules as per the Boilers
Act.

Q.2 Discuss the important terminology related to steam
boilers.

Ans. Important Terminology of Steam Boilers : From the
subject perspective, it is important for one to know and
understand the important terminology related to the steam boiler.
The essential terms related to steam boilers are listed below :

1. Boiler Shell : This cylindrical shell is formed by
welding or riveting the steel plates whose ends are
sealed by end plates. It is used to store the water
to be heated. Also, it contains the steam that is
formed as a result of heating. Therefore, it should
have sufficient storage capacity.

2. Combustion Chamber : The combustion chamber,
usually located below the boiler shell, is used to
burn fuel so that water in the boiler shell can be
heated to produce the steam.

3. Grate : A grate acts as a platform inside the
combustion chamber to burn the coal or wood fuel.
It is made from cast iron bars, the space between
which allows the air to pass for combustion. The
lotal surface area of the grate on which combustion
takes place is called grate surface.

4. Furnace : It is located between the grate and the
boiler shell. The fuel is actually burnt here. It is
also known as fire box.

5. Heating Surface : The portion of the boiler surface
exposed to fire and hot gases is called heating
surface.

6. Mountings : Certain components are fitted on the
boiler to ensure proper functioning and safety. These
are called mountings. For example- safety valve
water level indicator, pressure gauge etc. )

e o] g
TSR0 ol msnnn_-u: Eo:z.:._m them on it.

e the efficiency of the

boiler. For example- superheater, economizer, feed
pump etc,

Q3 Explein Lancashire boiler with neat sketch,

——

—_—
axis, stationary

f'water and flue

Ans. Lancashire Boiler : It is a horizontal
fire tube boiler that uses natural circulation o
gases. Heat is transferred through convection and a I

pressure steam is generated. This steam is used to drive m»nM“

turbines which require moderate power.

AR20 0000022028 10000 A0




I. SHORT ANSWER TYPE QUESTIONS

1l. LONG ANSWER TYPE QUESTIONS

(.I | What is the prine tph of steam turbine? #

Ans. In steam turbine, first energy of steam s converted
into kinetic energy by nozzle and followed by blade passape.
Thus a high velocity steam generates, that acts on the curved
blades, which changes the flow direction of steam, due to
which momentum of steam changes. Due to change in

gk =

A~ g )

0.1/}
\(‘ vy

Differentiate between impulse and reaction {yrbine, \/

Give comparison between impulse and reactiofp Q

furbine,

OR

[R.T.U. 2018]

Ans. Comparison Between Impulse and Reaction Turbine

momentum of steam, a force is to be exerted on the blades S. Features I_;npulqc Reaction Turbine
fixed on a rotor according to “Newton's \'u.nnd Law of No. § Turbine
Motion™, and power (rotary) is developed due to the rotation I |Blade types  [Profile — [Aerofoil
of these blddL-&. 2. |Blade passage |Constant Varying,
area . converging
3. | Admission of [Not all over Complete all over
Q.2  Write down the assumptions made while examining steam  lcomplete
the flow through the stages in an axial flow turbine, 4. |Drop of Pressure drops | Pressure drops
: pressure in nozzle, and  |through, both fixed
Ans. While examining the flow through the stages, the not through and moving blade
following assumptions will be made: moving _bh‘dc passages
i er——— TR RO
1. Flow conditions are evaluated at the mean radius 5. |Nozzles or Diaphragm Fixed blades are
unless otherwise stated. fixed contains attached to casing
2. Radial velocity.is zero. oludes nozzles serving as
converging
. passages or
Q.3 Define blade velocity coefficient. nozzles, which also
: uide steam path
Ans. Bladé Velocity Coefficient : If there is no frictional % jeueSiily f;:ﬁblzjf;, - i‘;’:’?&: f:;j high
!osses, !'clativc velocities V,, and V, will be same but this is demanF:j power demand
impossible practically. So practically always V, is always 7. |Space for same [Occupies less |Occupies more
less than V,, and “ratio of Relative velocity at exit V pandV, power space for same [space for same
is known as Blade Velocity Co-efficient”. power power
{ V., 8. |Efficiency Lesser Higher =
K=—2 9. |Manufacturing |Simple and Difficult and costly
V ; cheap

Q.
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Q4 Give comparison of various types of power plant.

ﬁunhnn Mechanical B:&:nnl:fhw

Ans. Comparison of Various Types of Power Plants

|

Nuclear Power

Diesel Power

Gas Turbine

/
|
|
|
,_H

[ Reliability

/

Simple, robust

and more reliable

Particulars Hydro-electric Steam Power
Power Plants Plants Plants Plants | Power Plants
Site The site should be | These power plants | These plants are These plants These plants
such that sufficient | are located near the | located away from | can be installed | can be installed
area is available, load centre but other | thickly populated | any where. any where.
water in huge factors such as areas to avoid
quantity and at supply of fuel and radioactive
sufficient head is water, cost of land, pollution but as
available, the land | available area and near the load
is cheap and ‘transportation centre as possible
transportation facilities are also to
facilities are be kept in view. ,
available. Such Location of steam
power plants are power plants is :
usually located for | some what flexible
’ from the load as compared with
centres. that of hydroelectric
power plants.
Space Very large space is | Space required is Space required is Space required | Space required
requirements | required because much more than less than that for is minimum. is more than
of the reservoir diesel plant. Gas hydro and steam that for diesel
(Maximum) turbine and nuclear | power plants not power plants
power plants but more than that for but less than
less than that for diesel and gas that for other
hydro electric power | turbine power power plants.
_plants plants. )
Auxiliaries Small Large Less than that Minimum More than
requirements required in steam that required
power plants but in diesel and
more than that hydro but less
for other power than that for
plants. steam and
nuclear power
plants.
Simplicity - | Most simple and | Less clean because | Handling of Simpler and Simpler and
and clean air of atmosphere equipment is cleaner than cleaner than
cleanliness pollution pollution and ash | very steam power | steam power
handing. High air | complicated. plants and plants. Air
pollution. Nuclear waste nuclear power | pollution less
disposal is, plants. Air than steam
however, a major | pollution low. | but more than
problem No air hydro and
pollution. nuclear.
Starting time | 5-10 minutes. 2-3 hours. 2-3 hours 5-10 minutes. | 10-15
minutes.
Less reliable. Reliable Less reliable Reliable

BME.13

(Basic Mechanical Engincering}=
(Plant life 20-30 years 20-30 years. 15-20 years. _me%mwlﬂl.lau
Overall 30-40% 30-40% 30-35% AT
efficiency
Hmwm_m: period 1 _10-15 years. 10-12 years 1-2 years 1-2 years 1-2 u._._nﬂ_._m :
1imit ¢ Source of power Sources of power i.e. | The source of mo:n.uo o*.._uoio_. Avai a ein
fo eer i.e. water in case | coal reserves all over | power is unlimited | i.e. n__own_._m not | sufficient
of hydro power the world are limited | since large deposits | available in quantity.
plants is not and therefore coal of fissionable -| plenty.
dependable mines are being materials over the
because it depends | exhausted and the world are :
upon the rain fall | time may come when | asvailable.
which is at the all of these might
whim of nature. finish.
Maintenances Very low as few Quite high because Very high because | Very low Low
requirements skilled engineers | large operating statt | skiiled and well because lesser
and small and more skilled trained staff is operating and
operating staff is | engineers are required for supervising staff
required required operation and is required
maintenance. i
Capital Post Quite high (Rs. Medium (Rs. 4,000- | Very high (Rs. Quite low (Rs. Very low (Rs.
10,000-50,000 per | 5,000 per kW of 20,000-55,000 per | 3,000-7,000 per | 5000-15000 per
kW of installed installed capacity) kW of installed kW ofinstalled | kW of installed
capacity) capacity) capacity) capacity)
Operating cost Minimum (paise Medium (Rs. 1.0- Quite low (paise Very high (Rs. Quite high (Rs.
25-30 per kWh) 1.25 per kWh) 30-35. 4.0-5.0 per 1.50-2.0 per
B kWh) kWh)
Overall Rs. 1.0-2.0 per Rs. 2.0-3.0 per kWh | Rs. 1.0-2.50 per Rs. 4.50-5.50 Rs. 2.0-3.0 per
generation cost | kWh , kWh per kWh kWh
Transmission Long transmission | Shot transmission Moderate Transmission Trans-mission
and dist lines are required | lines are required and cost is nil and and distribution
cost and hence 50 transmission and distribution cost | cost is very low.
transmission and | distribution cost is is also very low.
' distribution cost is | moderate.
very high
Outage rate Very low High Low Low Low
Maximum unit 165 MW 500 MW 235 MW About 10 MW 30 MW
size in India !
Installed 21,891 MW 55,970 MW 2,225 MW About 350 MW | 7,660 MW
capacity in India ’
(utilities only)
Installed 24.6 63.1 2.5 0.4 8.1

capacity in India
as % of total

0aQaQ
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MobeL QUESTIONS

1. SHORT ANSWER TYPE QUESTIONS

0.4 Write down the various applications of reciprocating

pump.

Q.1 What is a pump? Give its applications.

Ans. A hydraulic machine, which convert the
energy into hydraulic energy, 15 called pump. The hyc
energy of pump is available in the form of pressure ¢
Different types of pumps are used for indust
tion system, domestic usage, sewage treatmn

wri

Q.2 Why priming of a pump is required?

Ans. Priming of pump is the process of filling lig
pipe, casing of pump and delivery pipe upto delivery
that the air from these parts of the pump can be
and filled with the liquid to be pumped. Prim
density of hiquid

1woved

y action 15

independe
a centrifugal pump, when its

It is impossible to operat
casing is filled with vapour or air. In this condition, pump
becomes incapable of pumping. If the pump runs without
liquid, there are chances of damaging rotary parts of pump.
To avoid this problem priming of centrifugal pump is required

C.w\_ E%_.:. the phenomenon of hﬁ@:ﬁ\.::..—r‘
N Hcll\ e ——
Ans. When the pressure of liquid flowing through pump
becomes lower than 1ts vapour pressure :E:.Sic.:, _E_.&._nf_
.rate m liguid. Ihese vapour .:_:Er:_ strike on the __. :_
surfacc and generates high pressurc This high _.‘:n,..,“::\ n.A“.:.
damage the sur face of ?::?,ch noise "..:n_. <.rqﬁ.&_:,:.v..r_ ¢
( r:\.ﬁ_ [his phenomenon 1s called cavitation. Cavitation
B m-bronze and stainless

ge

s such as al

_.P.J..rn“n:_ malcr
4 for coating to ¢

steel can be use

cavitation

liminate the problem of

Ans. Applications of Reciprocating Pump : Reciprocating
for the following purpose

wter feed

tion system also uses reciprocating

p

used for inflation of tyres

{ .\MM Why casing of centrifugal pump is required?

Ans. Casing : The casing is the outermost covering of
centrifugal pump. It is an air tight passage surrounding the
impeller. The kinetic energy of water discharged from the
impeller is converted into pressure energy. Then the water
leaves the casing and enters into delivery pipe.

i1. LONG ANSWER TYPE QUESTIONS

0._& Give working principle of reciprocating pump.

Ans. Working Principle : Asingle acting reciprocating pump
is shown in above figure. A piston is fitted in cylinder and
connected with crank by means of a connecting rod When
the erank rotates, the piston moves forward and backward in
cylinder. While its backward motion, the liquid in sump is
sucked in eylinder and delivered to delivery pipe as soon as

Pasic Mechanloal Engl ing) BME.13
siston moves forward. Suction and delivery valves arc Power generated by pump
syrovided in pipes and make the flow unidirectional. These
Jalves are also called non-return valves. Liquid in sump flows Work done per second
hrough suction pipe and goes to cylinder and then delivery - 1000 kW
sipe. Air vessel is used to get uniform discharge rate.
Let, d = Diameterof cylinder
pgALN(H,+H,;)
n
A = Cross-section arca of piston/cylinder = Mn_._ 501500
r = Radius of crank pgALN(H,+H,) kW G
- L Aiv
N = Speed of crank (in rpm) 60000 ]
L = Stroke length = 2r
11, = Suction head @S&R::ﬂ-w berween centrifugal and reciprocating
Hy, = Delivery head F1mp-
—_—
Discharge in one revolution = Area = Stroke length ‘Ans. Difference between Centrifugal Pump and
AxL Reciprocating Pump ! L
T T : n
Number of revolution per second = B fm.ZO.m Centrifegal Pump | _Reciprocatin -
60 ﬂ I~ [Works on the Works on the principle of
T N | principle of reciprocating motion of
Discharge of pump per second | _—omnﬂ._m:mn_ force. | piston.
(= Discharge in one revolution * Number of revolution 2

yer second

N ;
T Bul :
60 (D)

Weight of water delivered per second

W= pgQ

1t 1s small head, high ’_» mm_....w__rnun._oi
w&wosn_.mn pump. discharge pump.

3. | Discharge is uniform | Fluctuating discharge
T::_ smooth

I a 115:& is required ’Zo need of primary.

ﬂﬁczmﬂcn:cﬂ is very

: Complicated construction
simple.

5
6. |Installation and
maintenance cost is

High instaliation and
maintenance cost.

W = _i.?_:whn

e )

Workdone per second = Weight of water delivered per

iecond x total height

= W (H, + Hp)

ALN
= cm%ﬁ:.l_ou

low

_—‘ for centrifugal pump.
%

. |High efficiency {Low efficiency

oc| =

3 fO_un;:o: is very van_.smos is complicated

’ simple and noise free. |and noisy.
’ 9.

._.Em v:_dvnas_.v:_.:ﬂU._anc_:ovua_;..woo:m
viscous fluid. fluid.

.. iii)

Qoo




I. SHORT ANSWER TYPE QUESTIONS

What is external combustion engine?

Q.1

Ans. External Combustion Engine : In external

combustion engine. combustion of fuel takes place outside of
the cylinder. For example, in a sleam engine or a steam turbine,
the heat generated due to the combustion of fuel is employed
to generate high pressure steam which is used as the working
fluid in a reciprocating engine or a turbine.

Q.2 What is the role of gudgeon pin?

Ans. Gudgeon Pin (Or Wrist Pin Or Piston Pin) : It forms
a link between the siall end of the connecting rod and the
piston. These pins are press fit in the piston bosses of light
alloy pistons when cooled. For removal or fitting, the piston
should be dipped in hot water or hot oil, this expands the bosses
and the pins can be removed or fitted freely without damage.
It is made up of hollow for lightness.

Q.3 Define stroke of the engine.

Ans. Stroke (L) : The linear distance along the cylinder axis
between two limiting positions is called stroke. It may also be
defined as the nominal distance through which a working piston
moves between two successive reversals of its directions of
motion. It is usually expressed in millimeter (mm).

M\v “Define compression ratio. Also give its formula.

Ans. Compression Ratio (r) : Itis the ratio of the total cylinder
valume when the piston is at the botiom dead centre (V.), to the
clearance volume, V . It is represented by letter .

NE&  Nofino indicaten nawer of the eneine.

—(BME17)
¢ts of combustion
{ the combustible
lue are heating

rpep |
ring )=

(paslc Mechanlcal Eng
the fuel is burned completely and the produ

are cooled back to the initial temperature o
mixture. Other terms used for the calonfic va
value and heat of combustion.

What Is the meaning of calorific value of fuel used
In engine?

Ans. Calorific Value (CV) : Calorific value of a fuel is the
thermal energy released per unit quantity of the fuel when

15. LONG ANSWER TYPE QUESTIONS

e

Ans. Indicated Power : This is defined as the power actually
developed in the cylinders and measured with the help of a
pressure indicator connected to the cylinder head. 4

Force on piston = p,_ A

Workdone per stroke = p AL

Work done per second = p, ALn

Therefore, the indicated power is written as

ip= .:s.b_..__ . :

Where,
p,, = indicated mean effective pressure
L = length of stroke
A = area of the piston
n = number of working stroke per minute ol
explosion per minute
If the number of cylinders are K, then i
ip=KP, LAn | J

im

Q.6 What do you undersiand by the ierm mechanica
efficiency of the engine? :

Ans. Mechanical Efficiency (7,,,) : The ratio of the brak
power delivered by the engine to the indicated power is callef

the mechanical efficiency (7).

_bp__bp  _ip-tp P 1
Toiech === BT S -
ip bp+ fp ip ip :

Since the fp includes the power required to pump gd
into and out of the engine, mechanical efficiency depends 0
throttle position as well as engine design and engine speed.]
is also defined as the ratio of the brake thermal efficiency {

the indicated thermal efficiency. }
i

[R.T.U. 2018}

@ 0 Differentiate between 2 siroke and 4 stroke engine.

C

Ans. Difference between Two Stroke and Four Stroke Engine are as follows :
‘wble : Comparison between Two Stroke Engine and Four Stroke Engine

_Aspects

cycle

l. Completion of )

e Two stroke Engine

Four stroke Engine

The cycle is completed in two stroke of the piston or in
one H<£c:o= of the crankshaft. Thus one power stroke
is obtained in each revolution of the

crank-shaft

The cycle is completed in four
strokes of the piston or in two
revolution of the crankshaft.
Thus one power stroke is
obtained in every two
revolutions of the crankshaft.

5]

Valves

Generally no valves. Valves are replaced by inlet,
exhaust and transfer ports. In two stroke diesel engines,
conventional exhaust valves are present.

1t contains valve and valve
mechanism.

Flywheel

More uniform tumning moment and hence lighter
fl

Turning moment is not uniform
hence heavier flywheel is
needed.

4. Moving parts

5. Wear and tear

More in number

| Less in number

Greater cooling and lubrication requirements due to one
power stroke in one revolution, therefore lesser rate of
wear and tear.

Lesser cooling and lubrication
requirements due to one power
stroke in two revolution,
therefore greater rate of wear
and tear.

6. | Volumetric

Volumetric efficiency less due to lesser time of

Volumetric efficiency more due

nn..nmgmq induction to more time of induction.
7. Mechanical Lower Higher
efficiency

8. Thermal
efficiency and
part load
efficiency

Thermal efficiency lower, part load cfficiency lesser
than four stroke engine

Thermal efficiency higher, part
load efficiency better than two
stroke

9. | Scavenging

Less efficient. Scavenging losses are more

More efficient. Scavenging
losses are less.

»
10. | Cost __.:_:n_ cost is _.omm due to light weight and absence of Higher in cost due to heavy
i valve mechanism weight and complicated valve
a c 2 _ mechanism
i ses Twao stroke (air cooled) petrol engines used in very small

size only : Scooters, motoreyeles, mopeds elc.
:..:”u_.mnn::m air mixed with petrol), Two stroke diesel
engines used in very large sizes. It is generally used
when low cost, compactness and light weight are
important in ship propulsion because of light weight and
compactness. It is generally used where low cost
compactness and light weight are important )

Cars. buses. trucks. tractor
efficiency is mare important.
Hero Honda motorcycle-better
fuel economy. Airplanes,
Industrial engines and power
generation etc.
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Ans. Air Standard Otto Cycle ¢

the spark-ignition internal combustion engines. Thiscycleis

Kf.-ﬂ.-?. Mechanlcal z:-__:-nl:n_

be ideal Qo cycle and derive formula for its
ciency. [R.T.U. 2018]

The air-standard-Otto cycle is the idealized cycle for

shown above on p-v and T-s diagrams, The Otto cycle 1-2
3-4 consists of following four process
Process 1-2 : Reversible adiabatic compression of ai
Process 2-3 : Heat addition at constant volume

Process 3-4 : Reversible adiabatic expansion of air
Process 4-1 1 Heat rejection at constant voluime

Temperature

Entropy

Fig. : Otto cycle on p-v and T-s diagrams
Air Standard Efficiency :

Net workdone

b = et heat added

Since processes 1-2 and 3-4 are adiabatic processes,

the heat transfer during the n%nmn _wro.m place o_.:v._n_:_._.”._um_
processes 2-3 and 4-1 respectively. Therefore, ther

efficiency can be written as,

Heat added - IS:EW&
LS i oot B
Moy Heat added
Consider ‘m’ kg of working fluid,
Heat Added = _sﬁ,,ﬁ._...u T.)
Heat Rejected = mC (T, - T)

For the reversible adiabatic processes 3-4 and 1-2, we can
write,

y-u vl
Iy V,

v
L ) and
Ty \v4 L Y

Vi Y, and v, = v

T

Ny =1 T,

Yy

Vi :

The ratio is called as compression ratio, 1
b

welf

%?Jl cycle with compression ratio of CR=20:1

and cut — off ratio e = 2. The air is al 100 kPa = .

bar, 20°C (293K), and the volume of the chambe

is 500 cm3 prior fo the compression stroke.

(i) Specific heat capacity at, constant pressure 0
air at atmospheric pressure and roon
temperature: C, = 1.01 kJ/kgK.

(ii) Specific heat capacity at constant voluent ¢
air at atmospheric pressure and roor
temperature: C, = 0.718 kJ/kgK.

(i) K = C/C,= 14 .
Calculate : The mass of intake air, th
temperature T2, the pressure P2, th
temperature T3, the amount of heat added |
burning or fuel-air mixture, the thermi

efficiency of this cycle. [R.T.U. 201

Ans. At the beginning or calculations we have to an_n::”__
the amount of gas in the cylinder before the compressit
stroke. Using the ideal gas law, we can find the mass:

Where :

« pis the absolute pressure of the gas

+ m is the mass of substance

« T is the absolute temperature

«  Visthe volume

© R is the specific gas constant, equal to 1
universal gas constant divided by the molar mass :c_‘v of!
gas or mixture. For dryair R . = 287.1 Jkg' K

Therefore

m=pV /R

,=(100000 = 500 = 10°)/(28

ujnu(.__.: ..n_.uu.‘ _.:n.\.<3_..- l.—.; ~—\.._... = ﬂ_l

. A0y — & 08 x 1N ko

_ua-.n Mecl Engl

L)

2. In this problem all volumes are known :
© OV SV SV =500 2 10 m? (0.51)

fV VLTV LLCR =25 2 10 m?
Mote that (V- V_ ) # number of cylinders = total engine
displacement

Since the process is adiabatic, we can use the following
p. V, T relation for adiabatic process :

v, s ,_._ k-l
‘<_ —«..

k
Vy h Ty (v
Cu :

Thus
T,=T, CR*' =293.20° = 97| K

Again, we can use the ideal gas law to find the pressurc at
the end of the compression stroke as:

p,=mR TSV, =595 % 10 #2871 # 971/25 =
10%= 6635000 Pa = 66.35 bar

Since process 2-3 occurs at constant pressure, the ideal
gas equation of state gives

T,= (V,/V)«T,= 1942 K
To calculate the anount of heat added by burning of fuel-air
ixture, Qo We have to usc the first law of thermodynamics
for isobaric process, which states:

Q= me, (T,-T,)=595%10x 1010 « 971 =583.5)

Thermal efficiency for this Diesel cycle :

As was drived in the previous section, the thermal
efficiency of Diesel cycle is a function of the compression
ratio, the cut-off ratio and k.

n =]= 1_| m_. -1
Diesel O_Nx._ ka N
Where

L Mg is the maximum thermal cfficiency of a
Diesel cycle.

* aisthecut-off ratio V/V, (i.c. the ratio of volumes
at the end and start of the combustion phase)
* CRis the compression ratio
« k= nus. c. =14
For this example :
Ny = 0.6467 = 64.7%

MC.M.H_UEQ@& JSour stroke spark ignition engine cycle.
N

Ans. Four Stroke Spark-ignition Engine Cycle

In _.cE stroke cycle engine, the cycle of operation is
completed in four stroke of the piston or two revolutions of

BME.19

the crankshaft as discussed earlier. The four stroke cycle
principle can be described as follows and p-V diagram is also

shown.
latet Vals v L ahasst Valva i
Fiston
A ummectomy
wed \\
Cramiushat &uu
SUCTION STROWE. COMPRESBION STROKE
[E]) ]
L. Spark Vg
© entie Lins | |
R =4
POWER STROKE EXHALST STROKE
(] i
Fig. : Working of Four Stroke Petrol Engine
1.

Suction Stroke (Intake Stroke) : During the suction
stroke (0-1), the piston travels downward in the cylinder
from TDC to BDC, creating a partial vacuum in the
cylinder. Atmospheric pressure forces air through the
carburettor where it mixes with petrol and enters the
cylinder through the intake manifold and the open intake
valve, The exhaust valve remains closed during this
stroke and the crankshaft turns through half a
revolution. The camshaft umns through one fourth of a
revolution. The engine operating temperature is
somewhere between 82° C and 116°C, At the end of
the suction stroke, inlet valve closes.

Compression Stroke : During the compression
stroke (1-2), a further half revolution of the crankshaft
causes the piston to move upwards from BDC to TDC.

Since both the valves are closed, the mixture is now

compressed into the small cavity remaining above the

piston. This cavity is known as combustion or firing

chamber. Just before the end of this stroke the mixture

is ignited with the help of an electric spark between

the electrodes of the spark plug located in combustion

chamber wall. The friction between the compressed

gas molecules causes a further temperature rise of

several hundred degrees. This prepares the gas for

firing and pressure is also considerably increased.
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3.

4.

The Power Stroke or Firing Stroke or Working
Siroke or Expansion Stroke : In this stroke (3-4),
piston now approaches TDC and vo:.. valv es remain
closed Of the four-strokes only during this stroke
power is produced. Both pressure and temperature
creases during expansion.
Mnr-—uﬁ" m.armm.” In this stroke (4-0). :._m,n_,wsrwrum
has now rotated one and one half nn«o_::o: and the
evlinder is now filled with bumt gases ,,.Er.___. must be
removed. The exhaust valve opens and the piston moves
from BDC to TDC. forcing the burnt gases out of the
evlinder. This is known as the mw_..mc.m, stroke. During
this stroke the intake valve remains n_omna. .u.:.n
crankshaft has completed two rev olutions. The pistonis
at TDC and the engine is ready to repeat the cycie of
operation. Simultaneously emptying of bumed gases and
filling with fresh air or air-fuel mixture is known as

“scavenging.” Since the crankshaft makes half a
revolution during each stroke, the four stroke of one
complete cycle equal totwo revolution c_‘_:w crankshaft.
Because each valve opens only once during the 1.9:
stroke cycle, the camshaft makes only one revolution,
Therefore, the ratio of crankshaft to camshaft speed is

230
Obviously a single cylinder engine will run :.:mcn_.__w at
lower rpm. The problem is that the power stroke is the only
lift stroke, it is followed by the three dead strokes, :Ed.m;
the exhaust stroke, the intake stroke and the compression
stroke. This is the main reason why a flywheel is needed
While most of the mechanical energy released by the power
stroke is available to do useful work, some of the energy 1t
stored in the fiywhcel. During the dead m:grn.n.::m energy
calied kinetic energy is released to carry the engine from o
power stroke to the next without any appreciable change i
the engine speed.
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REFRIGERATION AND

"AIR CONDITIONING

I

E QUESTIONS

1. SHORT ANSWER TYP

3 e .
n,OU\\E.&\E do you understand by the term unit of

—" refrigeration?

Previous YEARS QUESTIONS

[ T
1
COP is the reciprocal of the efficiency FM_ . Soits
value is always greater than unity.
— .

Efficiency

CoP =

Ans. Unit of Refrigeration : The practical unit of refrigeration
is “tonne of refrigeration” which is abbreviated as TR.

I TR is defined as the amount of cooling effect
generated by continuous melting of 1000 kg of ice (I tonne)
at 0°C temperature in 24 hours.

Mathematically
1 TR = 1000 % 335 kJ in 24 hofrs

Where, latent heat of 1 kg of ice = 335 kJ/kg

_ 1000335 =232.6 Kl/mi
= Daxgo _ D26k/min
for practical use; 1 TR =210 kl/mmin

=35KkW

( &-w, Define coefficient of performance of refrigerator.
=
Ans. Coefficient of Performance : The ratio of heat
extracted from the refrigerator to the work done on refrigerant
is called coefficient of performance of refrigerator. It is
abbreviated as COP.

Mathematically,

_Q
COP = W
Where, Q = Heat extracted

W

Work done on refrigerant

Q.3 What is the role of analyzer in vapour absorption
refrigeration system?

Auns. Analyzer : The water particles vaporized on heating
concentrated ammonia by the generator can be entered in
the condenser through the medium of discharge line. If the
refrigeration system is operated at a temperature lower than
the freezing point of water, the water particles can get frozen
in the way which can block the refrigeration system. So,
analyst is used to separate the water vapour particles from
ammaonia.

Il. LONG ANSWER TYPE QUESTIONS

t is meant by refrigeration system? Describe
vapor compression refrigeration system.
[R.T.U. 2018}

Ans. Refrigeration is the science of producing and maintaining
temperatures below that of the surrounding atmosphere. This
means the removing of heat from a substance to be cooled.
Heat always passes downhill, from a warm body to a cooler
one. until both bodies are at the same temperature. Maintaining
T hables at their required temperatures is done by
refrigeration

In simple, refrigeration means the cooling of or removal
of heat from a system. The equipment employed to maintain
the system at a low temperature 1s termed as refrigerating
system and the system which is kept at lower temperature is
called refrigerated system

i L aaml i g S gl | oaam L e o Al
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Vapour compression refrigeration system is an important
refrigeration system in which refrigerant is used, which can
easily flow and vapourises in different atmospheric range of
temperature and pressure. In this refrigerant is compressed
at high pressure in this, so it is called vapour compression
refrigeration. Ammonia. Freon. carbondioxide and sulphur
dioxide are used as refrigerants in it.

Principle : Refrigerant is not released out in vapour
compression refrigeration system but it condenses and
evaporates sequentially and circulates in the refrigeration
svstem. Refrigerant takes up heat from the salt water in the
refrigerated space, which has very low melting point on
converting from liquid state to gaseous state In this way,
expulsion of heat from the refrigerated space cools down the
refrigeration system and releases the absorbed heat while
changing from gaseous state to liquid state. Refrigerated

space cools down on repeating this process again and again.
Construction : Vapour compression refrigeration

system is shown in figure 1

Expansion —
valve —\

100% Laqurd Pg——

_ Evaporator

Low Pressure Va )

Discharge Line Condenser

High Pressure Liquid

jon System

Fig. 1 : Vapour Compression Refrigerat

Its main parts are given as follows

1.

Compressor : It converts the refrigerant with lov
pressure and temperature, obtained from evaporato
into a refrigerant with high pressure am
temperature. It is used to change the pressure o
the refrigerant. The capacity of the compresso
depends on the number, size of its cylinders an
efficiency of compression. This refrigerant is use
in the form of refrigerant carrying resource fror
the evaporator to the condenser. A cylinder with
piston fitted in itin the compressor is generally use
to produce high pressure. +

Fig. 2 : Compressor
Condenser : Condenser is a heat transferrir
equipment that absorbs the latent heat from 1l
vapour refrigerant obtained from compressor ar
converts it into liquid refrigerant.

Fig. 3 : Condenser

Its selection is done onthe basis of the capacity
refrigeration system and the quantity o.:
refrigerant used. It is used to produce cooling
the refrigeration system.

Evaporator : It is also used like no_._.anzman._
transferring of heat but in this, the heat is provid
to refrigerant, obtained from receiver through |
expansion valve and is converted into vapour for
It is also known as cooling unit and freezer.

——

il — e

Fig. 4 : Evaporator

jasic Mechanlical U:hnanulﬂs.

4. Receiver : The working of an evaporator depends
on the essential cooling in the refrigeration system.
Ifhigh cooling is required in the refrigeration system,
it will require greater amount of refrigerant and just
opposite to this, lesser refrigerant is required for
low cooling. So receiver is used to gain refrigerant
as per requirement in which the liquid acquired from
the condenser accumulates and w.oﬁ:.wnnw_: is
provided to the evaporator as per requirement.

5. Expansion Valve : The amount of refrigerant used
in the evaporator keeps changing. Expansion valve
is used for controlling it. It is also called control
valve.

6. Suction Line : Its work is to supply the low
pressurized vapour obtained from the evaporator
to the compressor.

7. Discharge Line : It is used to supply high
pressurized vapour obtained from the compressor
to the condenser.

8. Filter : It is used to keep the refrigerant clean so
that no problem can arise in the flow of refrigerant
used further in the suction line, discharge line.

Working : As per figure |, vapour refrigerant with low
essure and high temperature enters into the compressor
om the evaporator through suction line. Here vapour gets
ympressed upto high pressure and reaches the condenser
rough discharge line. Refrigerant vapour in the condenser
leases the latent heat in the evaporator, absorbed from the
frigerated space, and changes it into liquid and collects itin
e receiver. The controlled refrigerant from the expansion
dve gets collected in the evaporator and after this the liquid
sorbs latent heat from the refrigerant space in the
aporator and changes it into gaseous state and enters into
e condenser. In this way, the refrigerated space is cooled
hen the heat absorbed in the nmu_u.o_.ﬁo_. is released from
e condenser. This process is repeated again and again. In
is the objects remain cool continuously.

—

Fn\.—::: is air conditioning? Draw and describe

different components used in it [R.T.U. 2018]

as. Air conditioning refers to maintaining a pleasant
vironment in a specific area. In this process, the regulation
temperature, humidity and purification of air takes place in
pecial environment.

——(EmE2S)
Different seasons experience variations in the
temperature, speed, humidity, ete. But with the help of air
conditioning, temperature can be regulated between 22°C-
26.5°C and humidity can be maintained between 30-70%.
This range of temperature and humidity is more appropriate
for human beings. .

Air Conditioner Compressor : The AC compressor
is the workhorse of the system and is driven by our car’s
engine via a series of belts and pulleys. It’s function is to
transfer and compress gas from the low-pressure (intake)
side of the ac system to the high pressure (discharge) side of
the closed system. The ac compressor draws the refrigerant
(while in gas state) from the ac evaporator, where it has a
gathered heat from your vehicle interior. It then compresses
the gas refrigerant under high-pressure and send it off to the
ac condenser. Once the hot compressed gas enters the
condenser, it begins to cool and expel heat as'it travel towards
the bottom of the ac condenser where it has reverted back to
acool liquid state. The cooled liquid gas then begins it’s journey
back toward the ac evaporator. This gives a general idea
(oversimplified) how the process works.

-
ford

Fig.

Receiver drier : Air conditoning systems utilize a
receiver drier to extract moisture from the system. The
receiver drier is used on ac systems which make use of on
expansion valve to control refrigerant flow and is located on
the high-pressure side of the system, between compressor
and the condenser. The receiver drier stores a portion of the
system’s refrigerant and contains a moisture absorbing
substance to remove any moisture the system may become
contaminated with.

e !

Fig.
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Condensor : The AC consensor and your car’s radiator
often look quite similar in appearance. The compressor of the
car generate compressed gas and sends it along to the top of
the condenser, where the gas begin to cool. The gas continues
to cool and condense as il makes it way through the
serpentine-like coil arrangements, before exiting the bottom
of the condenser as a high-pressure liquid. The condenser is
usually located in front of your car’s radiator.

Fig.
The AC evaporator serves in multiple
b heat which may have
nterior. The evaporator

Evaporator :
capacities, but its function is to absor
built up on a hot day inside your car’si
contains cold Freon gas. The cold Freon gas passes through
the evaporator and makes the evaporator very cold. The AC
blower fan is located behind the evaporator and blows air across
it and that cold air travels through the dash duct work and out
the vents inside the car. The water you se¢ dripping from under
the passenger side of the car is coming from condensation at
the evaporator core and is a result of the AC system doing his

job.

Fig.

Condensor Fan : The AC condenser fan’s job is to
supplied by the

assist in cooling the hot compressed gasses
compressor as they pass through the condenser. The function
of the condenser fan, is also to supply additional cooling to the
vehicle’s radiator located just behind the condenser. In the
event the condenser fan is not operating as intended, or has
ceased to function atall, your system will not operate efficiently.
Air flow over the condenser and engine radiator is essential.
Inoperative fans will always cause higher than normal HI

side pressure.

AC Blower motor : The AC blower motor works it
ith the evaporator to remove heat and cool you
is usually located underneath the dasl
the warm air fron

conjunction w
vehicle interior. He
and connected to ducting where it pull
the interior and pushes it across the cool coils and fins of th
evaporator and send the cold ar back 1o the car’s interior.

Fig.

Expansion Valves : Expansion valves regulate th
amount of liquid refrigerant flowing from the condensor 1
the evaporator based upon the evaporator pressure. Atherm:
expansion valve will include a temperature sensor and mete|
the amount of refrigerant flowing into the evaporator.

Fig.

Q.3 Ice is Sformed at 0°C from water at NQ‘D:
temperature of refrigerani is 10°C. Find the i
formed per kKWH, assume latent heat of ice is 3.

ki/kg. Assume working in perfect Carnol cycle.
[R.TU. 20

Ans. Latent heat of ice = 334 ki/kg
T,=20+273=293K
T,=10+273=283K

T, _ 28

CO.P.= 777, " 293-283

of water (to from 0°C i.e. 2731

=283

Heat to be extracted per kg

Rn = I xc, * (293 —283)+ Latent heat of ice

= Ix4.18 % 20 +334
— 375.8 kl/kg

m.”um-”.:w.ll_‘_mwar Ezmmlﬂ.ﬂu

Also, T KWh = 17 3600 = 3600 kJ

R, Refrigerating Effect n kJ/ kg
— ‘ ot -
COof ) Work done in kJ
253 = M 375 8
- 3600

28.3x 3600
o ZEIXISID o kg
3758

Hence ice formed per KWh = 271.10 kg

@ \ Describe electrolux refrigerator with neat sketch.

\ns. Electrolux Refrigerator or Three Fluids Refrigeration

jystem : This refrigerator of vapour absorption type was
irst of all developed by *Electrolux Company’ of England. so
{ is named after the manufacturing company itself as
Electrolux refrigerator’.

This type of refrigerator is also called three fluids system
iecause three liquids- ammonia, water and hydrogen are used
1 it. Out of these liquids, ammonia is used as refrigerator
nd water is used in the absorber form whereas hydrogen
s is used in the form of an inactive gas to evaporate ammonia
\uickly at a relatively low pressure.

The main purpose of this system is to end the requirement
f the pump so that there are no moving parfs in the
efrigerator and the operation of refrigeration takes place
vithout any noise.

Principle : Electrolux refrigerator system works on the
rinciple of Dalton’s partial pressure law. In this, an
pproximate pressure of 15 Bar is maintained in the entire
ystém and ammonia is filled in the evaporator at almost 12
sar. Therefore, the ammonia is evaporated at partial pressure
if almost 3Bar. The saturated temperature of ammonia at
his pressure is almost -10°C where at almost 38°C
emperature; it converts into liquid and provides its heat to
ooling medium. :

Working : The concentrated ammonia solution moves
rom the absorber through the heat exchanger to the generator
vhere it is heated by an external heat source like- electric
eater, gas burner, etc. On heating the solution, ammonia
vaporates from the solution and flows towards the condenser
vhere an analyst is placed before the condenser to stop the
articles of water vapour. so that only ammonia vapour
eaches the condenser. The remaining hot diluted solution
eaches the absorber through the medium of heat exchanger.
diluted solution gives its heat to concentrated solution and
nakes it little hot, while flowing through the heat exchanger.

ﬁ

Generato.

E Oinn‘.wn-a
Heatl Sontien
Koo - Exchanger e amait)
Fig. : Electrolux Refrigerator
Ammonia vapour releases its, latent heat in the condenser

and changes into
out of the condens:
valvetothee

liquid state. Liquid ammonia which is released
er flows through the medium of expansion
vaporator. Liquid ammon ia meets hydrogen gas

in the evaporator and evaporates due to partial pressure and

temperature. Ammonia absol
refrigerator during evaporati

rbs required latent heat from the
on and in this way produces

cooling effect.

The mixture of ammonia and hydrogen gas enters the

absorber due to gravity where hydrogen being light in weight
is collected in the upper part of the absorber and again flows
in the evaporator, and ammonia vapours are absorbed by
water. In this way, one cycle of refrigeration is completed.

Characteristics of Electrolux Refrigerator : The

main characteristics of Electrolux refrigerator are as

follows :

[}

4.

Pump or any other types of moving parts do not exist
in this system. As a result of which, there is no noise
when the machine operates and the maintenance
expenses is also minimum.

The hydrogen gas in this is transmitted only from
absorber to evaporator and from evaporator to
absorber. )
The performance coefficient of the unit 1s very less.
So, this unit is not suitable for industrial work.

It can be casily controlled.

Q.7

Discuss the nomenclature of refrigerant.

Ans.

Nomenclature of Refrigerator : According to the

methodology suggested by Americai i

. gy sugge n Society of Heati
_ﬂom.._mn_.m::m and Air Conditioning Engineers Aﬂmm_ﬂ.}mnu_:»rmm
refrigerant should be named starting with English letter ‘R’

(For

Refrigerant) and then a specific number should be

suffixed to it.
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PRrevious YEARS QUESTIONS

I. SHORT ANSWER TYPE QUESTIONS }

Why the transmission of power is required?

Q.1

Ans. The objectives of the power transmission are :
1. Transmission of power from one shaft to another shaft.
2. For changing speed.
3. Used to fill the gap between motor and machine.
4. To transmit the power from main source to different

shafts.

Q.2 Write down the selection criteria for belt drive.

Ans. Selection Criteria for Belt Drive : Apart from the
nature of the work carried out several other factors play an
important role in belt drive selection. Some of these factors
are (a) driver and driven shafts speed, (b) amount of power
to be transmitted, (c) distance between shafts, (d) speed or
velocity ratio of belt drive, (€) positive drive requirements,
(f) shaft relationships and arrangements, (g) diameter of
pulleys, (h) space available and (i) service conditions.

ve expression for the power transmitted by the
— ! '

bell drive.

Ans, T, = Tension of tight side
T, = Tension of slack side -
obvious T, > T,
Let v is the velocity of belt in m/sec
Now effective turning force = 7y — T,
work done = Force x distance
=(T,-T) %V N-m/s
and power = (T, = Tp)v Js
=(T, - T,)v watt

Q4 Mention advantages of the fibre rope drive.

Auns. Advantages of Fibre Rope Drives
1. They provide a smooth and noise¢less operation.
They are suitable to work with in outdoor conditions.
Perfect shaft alignment is not necessary.
Fractional and bidirectional application of power is allowed.
High Mechanical efficiency can be achieved.

11. LONG ANSWER TYPE QUESTIONS

lemt is gear transmission? Describe different types

of gear. [R.T.U. 2018/

U os e

Ans. Gear Transmission : Gearbox is a speed and torque
changing device between the engine and the driving wheels.
[t serves the following purposes in the transmission system of °
an automobile:
|. It exchanges engine power for greater torque and
thus provides a mechanical advantage to drive the
vehicle under different conditions.
2. It exchanges forward motion for reverse motion.
3. Itprovidesa neutral position to disallow power flow
- to the rest of power train.
Types of Gear
Spur Gear : Gears having cylindrical pitch surfaces
are called cylindrical gears. Spur gears belong to the para!lel
shaft gear group and arc cylindrical gears with a tooth line
which is straight and parallel to the shaft. Spur gears are t.he
most widely used gears that can achieve high accuracy with
relatively easy production processes. They .have the charzc-
teristic of having no load in the axial direction (thrust Im;le);
The larger of the meshing pair is called the gear and sma

is called the pinion.




Helical Gear :  Helical gears are used with parallel
shafts similar to spur gears and are cylindrical gears with
winding tooth lines. They have better teeth meshing than spur
gears and have superior quietness and can transmit higher
loads, making them suitable for high speed applications. When
using helical gears, they create thrust force in the axwl
direction, necessitating the use of thrust bearings. Helical gears
come with right hand and left hand twist requiriog opposite
hand gears tor a me

N pair

Fig.

Gear Rack : Same sized and shaped teeth cut at equal
distances along a flat surface or a straight rod is called a gear
rack. A gear rack is a cylindrical gear with the radius of the
pitch cylinder being infinite. By meshing with a cylindrical
gear pinion, it converts rotational motion into linear motion
Gear racks can be broadly divided into straight tooth racks
and helical tooth racks, but both have straight tooth lines. By
machining the ends of gear racks. it1s possible to connect

gear racks end to end

Fig.

[ﬁ-“tl.ii:k-_ n..l!!..@..
Bevel Gear : Bevel gears have a shaped

appearance and are used 10 transmint force hetween twe shafly
which intersect at one poimt (imersecting shafis) A bevel veng
has a cone as its pitch surface and its teeth are cwt slong thy
cone. Kinds of bevel pears inc tude strmghn bevel pears helicy

miler pears, af

bevel gears, spiral beve
RTArs, Crown gears, ze

pears

ilar beve

 bevel

gears and hypoad gears

Fig
Spiral Bevel Gear

curved rooth lines

Spiral bevel gears are bevel gear

with Due 1o

gher tooth contact ratig

they are s straight bevel

wase O
Also, bec
s in the

bevel gears

1we with

rerol bevel gear

Fig

Screw Gear
helical gears with
shafls. Because

eW Rears

twist angle

¢ POWET IFaNSMISSION. JINCE power is transmitied ¢
necessary (o pay atie

en using screw gears. There are no restrichio

atio of 1 They y change the direction of power
gansission » dhout changinp speed . There are stranght miter
wd spival miter gears. When using the spiral miter gears it
pecomes nocessary to consider using thrust bearings since
ko, prosduce thrust foroe in the axial direction. Besides the
asusl miter gears with 90° s

sher shafl angles are ¢

angles, miter gears with any

€ gears

\
==
/-i —

Fig

Worm Gear @ As v shape cut on a shaft 1s the worm

the mating gear 1s the worm w

wersecting shaf ed aw

ward o ) 1

Fig

on the

termal g

Internal gear : |

cylinders or cones and

NSiGe Of

crences betwee

1w

rochoid interterence 4

rections of the internal

rterence

¢ while they arc

Fig

()2 | Describe with figure different types of belt drive.
§ [RT.U. 2018f

Ans. Types of Belt Drive : Flat belt drives are of following
tvpe
| Open belt drive
Cross belt dnive

pulley belt drive

6 L
1. Open Belt Drive : This s the simplest type of belt
the direction of rotation of the
v 15 the same. The lower is tight
s the slack side

wose and fast pulley drive

drive. In this arrangement

driver he driven

c upper sade

Direction of
Rotation
i{Drven)

il

Fig. 1 : Open Belt Drive

2. Cross Belt Drive : In this type of belt, the driven

pulley rotates in direction opposite to that of the driver pulley
(Figure 2) The arrangement of shafts is usually parallel. The
transmitting capacity of a cross belt drive is more than
5 apen belt drive: This is due to high value of the angle of
wrap The belt rubs against each other at the point of
intersection which leads to excessive wear and tear. To
reduce excessive wear, shafts should have optimum distance
between them, i.¢., a distance of more than 20b where b is
the belt width. Also, they should be operated around a speed

of 15 m/s




- v v w

- . W W W

\ Driven

Cross Belt

\
=z
a

Fig. 2 : Simplified View of Cross Belt Drive

3. Jockey/Idler Pulley Belt Drive : Generally, the
belt drive loses its initial tension with constant use as the belt
gets permanently stretched along the length

T Driven |

Driving

L (b) B . ;

3 : ldler Pulley Belt Drive

This drastically reduces the power transmission
capacity of the drive. For such cases, idler pulley is us
recover the tension of the belt to its original value. An idler
pulley isa pulley which is free to rotate on its axis. Sometimes,
for example, an open belt drive cannot be used due to small
arc of contact (small angle of lap) on the small pulley. In this
case, idler pulley is used to increase the angle of lap and
tension of the belt (Figure 3(a)). Also, open belt drive with
several idler and driving pulleys can be used to transmit power
from one shafl to several shafts arranged in parallel (Figure

3(b)).

m.mntn Mechanical Engineering
4. Stepped Belt Drive : It is also known as con
pulley belt drive. It is used to change the speed of drive
shaft while the driver shafl runs at a constant speed. It
done by shifting the belt from one part of the step to anothe
5. Right Angle Belt Drive @ 1t is used to transm
power when the shafts are arranged at right angle. The spee
of the horizontal or vertical drive is changed with the help ¢
guide pulleys

N [ -
T o BE 1
S

Guide Pulleys

Fig. 4 : Right Angle Belt Drive
6. Loose and Fast Pulley Drive : This type of drix
is used when the power transm n is not consistent
continuous, The system consists of two pulleys, namely,
fast pulley which is fixed rigidly with the shaft and a loo:
pulley which rotates freely.

Driver

Fig. 5 : Loose and Fast Pulley Drive

The power can only be transmitted by the fast pulle
The belt is pushed from the fast pulley to the loose pulle
when power is not required.

@ Two spur gear have velocity ratio 1/3 driven ge
has 72 teeth of 8 module and rotate at 300 rpr
Calculate no. of teeth and speed of driver, al:
calculate piteh line velocity, Given :

T2 =72, VR = 1/3, N2 = 300 rpm, m = 8 mm
VR = N2/NI = RI/T2 = 173 [R.T.U. 201
[Note : Read “NZ, N1, T2, T1™ as “N,. N, T,, T, respectivel

Ans. T,=72; VR = 1/3; N, = 300 rpm; m = § mm

N, T, 1 300 |

()VR = 7!__ “N Sy or N, = w or N, =900 rpm

HWN-F Mechanical Engineering)

_}— onm«"H -
50 55 3 or T, =24

(i) Pitch line velocity,v, = a,r, or w,r,

2

d
2nN, » =L o 2nN, XMN

2 2
= 2nN, = :._l._‘q_ or 21N, x@HN
2 2
- Niocffuﬁ & ?&ooxmxuq.u

=542.867 mm/minue
=9047.8 mm/s or 9.0478 in/s

9 Defive expression for the length of belt of open belt
drive. S

Ans. Length of Belt : The total length of the belt required

to connect a driver and a follower is known as the length of
a belt.

Case 1 : Open belt drive

Fig.

Let us consider an open belt drive (Fig.) where O, and
O, are the centers and r,; and r, are the radii of pulleys 1 and
2 respectively. The distance between the centers of the two

pulleys is /. Let us assume L, is the total length of the belt of
open drive.

Draw 0,4, parallel 10 AB (Fig.). Points 4, B, Cand D
are points of tangency. We can see that 0,4, is perpendicular

o O)4. Let us assume that £0,0,4, = . Then

n-%5

I

sina =

As ais very small, we can write sing = a= h=n
I}

Angle subtended by arc AD on the center 0, is

6 =(180+2a )= x + 2a radians

~(BMEST)
Similarly, angle subtended by arc BC on the center O;
will be ' '

8, =(180-2a)’= r ~ 2a raduans
Now, length of belt for open drive will be

Ly = Arc AD + Arc BC + Free length AB

+ Free length CD

Ly =r 6, + r,6, + 24B A1)
Lo=rm+2a) + r{n-20) + 2 cos a

- (2)

The exact length of the belt for the open drive is given
by Eq. (1) and (2).

Approximate length of belt for open drive

From above, we know sina =4 .._mw
3
Then, we have cosa =1-sinta = THEW
I

Expansion using Binomial theorem yiclds

2 4

cosar =1 |._.ﬁE . 5. ol JalR
2 { 4

We can neglect the small terms to obtain

cosx=1——
AN

f lcosa = mlm.lq_._‘nm
Because a is small, we nwurnmn
a=sing = 1_|H..~.
Thus, approximate length of belt, haaﬂ.ﬂ. will be

B = 2
L, approx =x(n +~.uu+u.hu|upwnwﬂ ~-n)+ Eimulniwuwu

2 558
Lo approx =7 {ny +Ju+ﬂc._ -n)+2 |M_PI~|...~N.
rn-n)
¢ ()
The difference between the exact length and the
approximate length is between 2 to 5% for open belt drive.
However, one should always remember that exact length is
-always greater than the approximate length.

Ly approx =7(r 1)+ 21 +
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{Basic Mechanical Engineering)

! is centrifugal tension? Derive expression for
— R

Ite same.

Ans. Centrifugal Tension - When power is being transmitted
with a belt drive system a part of the belt in contact with the
pulleysmove in a circular path around the pulley because of it
having mass and speed it is subjected to centrifugal force, which
tends to lift the belt or rope from the pulley.

- 3T 4

(T*‘sT)sinawz

Tc/
TZ

Tsingg>

Fig.
Thereby reducing the normal reaction and hence
the frictional resistance. The centrifugal force produces
additional tension. This reduce the driving power capacity.
And this additional tension called centrifugal tension. At low
speeds this tension is negligible, but at speeds more than 750
m/min or 15 m/s it become a very important factor.
m = Mass of belt per unit length, kg
v = Linear velocity df the belt, m/s
r = Radius of the pulley over which the belt runs,m
T, = Centrifuy.* ~sion acting tangentially at all
fibres in tire* reit, N-m
80 = Angle: t .nded by the belt element AB at the
centre of the pulley
F,. = Centrifugal force N
length of the belt = AB
= 10
Total mass = M = m-r66
Centrifugal force on the belt element

2 v2
v o P
Fp= T:(mrﬁ&)[f)

Fp = mbov? 1)
Resolving the forces (F & T¢) vertically and equating

the same (Fig.) :
27;“' Siﬂ;_'se =F-

0 is very small
. 80 50
Therefore [sm-z—J =t
e ? e w2}
[From eq. (1) & (2)]
- ZTC% = m80v?

|

As shown in above equation that the centrifugal tension
is independent of the angle of lap and tension inthe slack and
tight side. It only depends on the velocity of the belt.

Now, '

Total tension on the tight side when centrifugal tensior
is considered

Ir=T+Tc

Total tension on the slack side when centrifugal tensior

is considered
Tg=T+T¢

Q.6 Two parallel shafts 6 m apart are to be connecte:
by a belt running over pulleys of diameter 50 cn
and 30 cm respectively. Determine the exact an

approximate lengths of the belt required :
(a) If the belt is open '
(6) If the belt is crossed.

Ans. Given )
Distance between the center of shafts (or of pulleys),-

x =6m=600cm
Diameter of larger pulley = 50 cm
— 50
Radius of larger pulley, r; = 5 25cm

Diameter of smaller pulley = 30 cm

: 30
Radius of smaller pulley, r, = i 15 em

Let L= required length of the belt,
(a) When the belt is open
Exact length for the open belt is given as

1=q] SO+ rati-n) P -, "2)2]

(Basic Mechanical Engineertng)—-—-—

where, a for open belt drive is giv

y 5 -
sina =-1—
X

a =Sin

= sin”

o =sin"(£}
600

=5in”0.01666 = 0.95

@ =0.955°x—— radian
180

=0.01666 radians
The value of «is 0.955° which is very :
radians will be equal to sin a Here is al
0.01666 and sin a= 1/60 = 0.01666.
Substituting values, we get exact length as

.
.. g
L= 2[2 (25 +15)+ 0.01666(25  15) + /60

L=2[207+0.1666 + 599.916] = 2(662.91]
Approximate length is given as

"
L=a(i+r)+ 820 o
X
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PREviOus YEARsS QUESTIONS

—

I. SHORT ANSWER TYPE QUESTIONS

Il. LONG ANSWER TYPE QUESTIONS

(Q.)

\

e the applications of the casting process.

Ans. Some common applications of casting are given below :

Various components of vehicles like engine block,
piston, piston rings, connecting rod etc.

2. Machine structures like lathe bed. planner bed, shaper
bed etc.
3. Steam and hydraulic turbine, turbine blades
4. Aircraft engine blades.
5. Water supply and sewer pipes.
6.  Sanitary fittings and agricultural instruments
Q.2 Whart are the purposes of pattern making?
Ans. Purpose of Pattern Making
1. Preparing a mould cavity for making a casting.
2. Preparing core prints for making core if casting have
hollow parts.
3. Runner, gate and riser are made for feeding the molten
metal. )
4. Locating points in mould for dimensional checking .
5. Helps in making parting lines and parting surfaces in
mould.
Q.3)) Narnie the different types of pattern.
P
~Ans. Different Types of Pattern :

(ii) Split pattern

(iv) Gated pattern

(vi) Cope and drag pattern
(viii) Skeleton pattern

(i) Single piece pattern
(i) Loose piece pattern
(v) Match plate pattern
(vii) Sweep pattern

0.7 What is metal casting? Describe different method:
Lo’ of metal casting. IR.T.U. 2018

Ans. Metal Casting : Casting is one of the oldest processe
of manufacturing metallic parts. A wide variety of simpl
and complex parts having different shape and size can b
manufactured by this method.

Casting Methods : Metal casting process begins b,
creating a mold, which is the 'reverse' shape of the part w
need. The mold is made from a refractory material, for ex
ple. sand. The metal is heated in an oven until it melts, an
1€ m 15 poured into the mould cavity. The liqui
takes the shape of cavity. which is the shape of the part. It i
cooled until it selidifies. Finally, the solidified metal part is re
moved from the mould. A large number of metal component
in designs we use every day are made by casting. The re:
s include:

sons for

(a) Casting can produce very complex geometry parl
s and hollow sections.

with internal ca

(b) It can be used to make small (few hundred gram:
to very large size parts (thousands of kilograms)

(c) Itiseconomical, with very little wastage: the exts
metal in each casting is re-melted and re-used

(d) Cast metal is isotropic - it has the same physica
mechanical properties along any direction.

Common examples: door handles, locks, the outer ca

ing or housing for'motors, pumps, etc., wheels of many car

Casting is also heavily used in the toy industry to make part

e.g. toy cars, planes, and so on.

Table 1 ¢ Summarizey

| Advantuges

Better accuracy, finish,
higher production

Wide ran nm of :_‘nﬂu_u.swm.m‘.l.ﬂm
shapes

Expen
pattern

Plaster mold

Limited part size

tterns have low strength

C.
different types of castings, thelr advantuges, disudvantages ang n!.-nl_._.”l.r .
S ™ T e el
Wide range of metals, sizos, | Poor fi e iampies - -
shapes, low ] yl vor finish, wide tolerance __...M-nm_”_n blocks, cylinder

Connecting rods, gear
e | housings
Cylinder heads, brake ]

com

Complex shapes, good
surface finish

Non-ferrous metals, low
roduction rate

Prototypes of mechanical
parts

Complex shapes, high

T _____] AcCuracy, good finsih
Investment s, ¢ Irl

Small sizes

B P Pt 3 m—
Impellers, injection mold

Complex shapes, excellent
finish

Good finish, low vcﬂnw:%. -
high production rate

Permanent mold

sha

Small parts, expensive

tooling
Jewellery :

Im..la.m:u\ mold, simpler

Gears, gear housin
only "

Die

Excellent dimensional
accuracy, high production

Centrifugal

Costly dies, small parts,
non-ferrous metals

Precision gedrs, camera
bodies, car'wheels

rical parts,

| good qualit

Expensive, limited shapes

Pipes, boilers, flywheels

Q2

Discuss the three types of the moulding sand. Whar
Is the significance af the fettling?

Ans,

There are three types of sand : ’

Natural Sand : Natural sand is casily available and is
deposited naturally. Binder such as clay is already
mixed with natural sand in abundance. So, only additives
and water need to be mixed,

Synthetic Sand : Synthetic sand isa mixer of natural
sand with or without clay, binder, moisture. and water.
Sand grain of requisite composition and properties can
be prepared by this method.

3. Loam Sand : It contains more clay than other sand.
Fine sand, refractories, clay, graphite, and fibrous’
reinforcement are the major ingredients of loam sand,

It dries and becomes hard. Mould for large bell is made
by loam sand.

Significance of Fettling : Fettling is the process of
removing the casting out of the moulding sand and making its
surface clean. It includes removal of cores, gates, risers,
runner ctc. Other projection and fins are removed out through
appropriate method. Quter and inner surface of the casting
is cleaned so that they look good in appearance. The surface
cleaning method depends on the scale formed on the casting
surface and size of the casting.

Qaa




Previous YEARS QUESTIONS

I. SHORT ANSWER TYPE QUESTIONS

mﬂsi is forging?

Ans. Forging is one of the oldest manufacturing processes.
which aims at shaping the metal into required shape with the
help of dies and power packs.

Q.2 Define the term drilling.

Ans. Drilling : Drilling is a cutting process that uses a drill
bit to cut a hole of circular cross-section in solid materials

Il. LONG ANSWER TYPE QUESTIONS

FWrite a short note on
(i) Extrusion
# (i) Rolling ~~

(iii) Drawing \ JR.T.U. 2018)

Ans. (i) Extrusion : Extrusion is the process used to make
a product of fixed cross section. The metallic object is pushed
th the die of desired cross section. A no_:m_ny cross
section of product is easily made by this method. m:._n.r. o=_..,
compressive and shear stresses are applied on object, t _w
method is also used for brittle metals. The m:«m:.”n finish o

parts made by this process is excellent. The extrusion process
in metal also increases the strength of the metal. This method
- be used for metals, ceramics, plastics, concrete etc. The
nroducts made by this process, are ms:n_.n__k nm_._nn
.,_n trudates’. Extrusion process can be broadly n_:._n_m% _=ﬂm
two types based on the working _n_.:vnBES, - :o..m: co

s jead, tin, aluminum alloy, molybdenum,
elc. are some common metals that

extrusion. Copper
titaniur :nadium, steel

can be extruded

Cylinder

Extrusion

Dummy Biock

Fig. : Extrusion

At first, material is loaded into the container in the press
A block made of metal is placed behind the material and ther
it is pushed using a ram out of the die. The cross sectior
equal to the outlet of the die is thus ow.u_.._aa,‘ The n.y:r,ﬂ_ﬁ
parts are used in automobile, construction n:_A:ﬂEms_. railing
window frame member etc. The ratio of starting cros

sectional area to the final cross sectionai area is calles
es, interna

extrusion ratio. Surface cracking, surface

cracking are some common types of extrusion delects occur

due to high temperature, friction and high speed
Advantages

1. There is no need of secondary machining process.

(]

Wide variety of cross section can be made.
This method is very cost effective.

Extrusion enhances the mechanical properties of part

Good surface finish is achieved.

Disadvantages

1. Defect and impurities on the billet’s surface affecttl
extrusion’s surface.

Basic Mechanical E

..:u;_

2. More force is needed in direct extrusion method and

indirect extrusion method is less versatile,

(i) Rolling : Rolling process is the most commonly
used metal forming process, used for manufacturing metal
sheets of required thickness. This method is used for
converting metal ingots into simple stock members like slabs,
sheets, plates, strips etc. The main objective of this process
is to reduce the thickness of the metal. The metals are
plastically deformed by passing through rollers rotating in
opposite direction. While rolling, there is negligible change in
width, so the decrease in thick i

ness results an increase in
length.

Fig. : Rolling
The materials mostly used for rolling are steel. copper,
aluminum and their alloys. Rolling is of two 1ypes based on
recrystallization temperature — hot rolling and codd rolling,
Common defects of rolling are - edge cracking, folds,
alligatoring and scale formation.
Advantages

1. Itissimple and economical method.
m.._.__c::mzo_ommom_zﬁm_::r.a Eonamm.
u

Required thickness of products is achieved by adjusting
the gap between the rollers

&

Uniform cross-section of product can be achieved.
This process has comparatively higher productivi Y.
Disadvantages

I, Various defects arise in rolling process are harmful
for products.

w

2. Products made by this process are semi finished. It
requires further surface finishing.

(iii) Drawing : Drawing is also a metal forming process
in which tensile force is used to draw the metal in form of
sheet, wire, bar and tube. In this method, metal is pulled and
drawn into desired shape and thickness. This method is usually
done at room temperature so it is cold working process

~(BME3T7)
however it may be done at an clevated temperature. Drawing
15 classified into two types - first is sheet metal drawing and
second is wire, bar and tube drawing. This method is opposite
to the extrusion method. In extrusion method, metal is pushed
through the die whereas in drawing method metal is pulled
through the die. Metal drawing imparts the products with great
accuracy, improved grain and material properties and betier
surface finish.

Drawing ~
R

i 1.
. ,ﬁ.ﬁcﬁ

Fig. : Drawing
The material that has to be drawn, should have high
ductility, higher tensile stress, and should be ¢lean and rust
free. The die, through which work piece is pulled, is mostly

made by chilled cast iron, tungsten carbide, diamond or other
tool material,

Advantages
I Avariety of metals can be drawn very easily.
2. This method is very economical for drawing wire.

3. This method is also used for making tube, rod and
sheet.

4. Better surface finish of work piece is obtained.
Disadvantages

I Alarge amount of force is required to pull the work
picce through die,

2. Defects like surface crack, inner cracks, surface
lines etc. are harmful for work piece.

Q2 What is drilling operation? Give advantages and
disadvantages of drilling.

Ans. Drilling : Refer 10 Short Answer Q.2
The drill bit is usually a rotary cutting tool, often multipoint.
The bit is pressed against the workpiece and rotated at rates
from hundreds to thousands of revolutions per minute. This
forces the cutting edge against the workpiece, cutting off
chips (swarf) from the hole as it is drilled.
Advantages

I. Forged parts are highly ductile and resistant to the

impact and fatigue load.
2. Structure of the metal is refined by forging.
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' I. SHORT ANSWER TYPE QUESTIONS

Q.1 What do you understand by the term welding?

Ans. Welding is a technique or method using which two
metals are permanently joined by providing high temperature
along with pressure or without pressure.

Q.2 What are the common gases used in welding?

Ans. The gases which are mostly used in gas'welding are-
oxygen, acetylene, hydrogen, argon, coal gas, etc.

Il. LONG ANSWER TYPE QUESTIONS

renr:'are between soldering and brazing.
)

Ans. The main differences between soldering and brazing are

as follows :
Table : Difference between Soldering and Brazing

4

S. Soldering Brazing

1. |Its joint is weak. Its joint is strong.

|1t has high melting

2. |1t has low melting point.
point.

Copper-zinc, copper-
silver and silver -zinc
alloys are used in it.

3. |Lead and tin alloy is used in
it.

4. |lts joint cannot bear jerks or Its joint can bear

vibrations. vibrations and jerks.

T e T

. NlobEL QUESTIONS -
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o |~ disadvantages of welding process.

-

Jobs or parts are

5. |Light joints are made by it
connected by it.

like- electricity wires, TV.,
tape recorder, thin sheets,
etc.

I

Its joint cannot be
separated easily by
heating.

6. |Its joint can be easily taken
out by heating it.

Only borax is used as

7. |Different flux is used in it
flux. J

as per the metals.

Write*Aown the applications, advantages and

Ans. Applications of Welding : The main uses of welding
are as follows : y
. Formaking aircrafts.

2. For making and repairing train compartments.

3. Insmall and large bridge construction.

4. In automobile industries- making of moped, scooter,
car, truck, bus, etc.
In tractor industries- making of tractor and trolley.

In construction industries- construction of gates,
railings, doors and stairs of huge buildings.

7. In construction of dam.

Cycle industries- in manufacturing of cycles.
- in manufacturing of heavy

Heavy machinery
bulldozer, roller, etc.

machinery like-JCB machine,

10. Repairing work- used in repairing related work.
used in the manufacturing of

11. Ordinance factory-
n, rocket, etc.

ammunitions like- tank, cannon, gu

e



12. Heavy Industries- used n heavy industries for welding
works like- sugar mills, cement industrics, oil refinery
industries, and medicne industries

Advantages of Welding : The main advantages of welding
are as follows .

1. Welding joint is stronger than other joints
2. Welding joints takes longer time and less costing,

1. Theefliciency of welding joint is 100% wh
other joints.

4. Welding joint remains strong at high temperature.

5. Lesser metal is required in filling the welding joint and
time is also saved.

=]

. Welding can be used in repairing work casily and
quickly.

Disadvantages of Welding @ Disadvantages of welding are
as follows
1.
2.

Many welding technigues require high costing

The property of the metals changes at ngh temperature
inwelding process

Various types of poisonous gases and smoke are
produced n welding processes which is harmful for
the health of the welder.

Ultraviolet rays produced i welding processes are
harmibul for the eves

5.  Skilled 1abours are
process.

equired for high level welding

= i
@ Discuss the cutting technique used in gas curting
/
7 process.

oS-

Ans. Cutting Technique

1tis very important for a shilled welder to have a through
knowledge of the cutting technique. Cutting technigue is the
technique, the knowledge of which does not let any difficulty
arise while cutting any metal and the cutting work can be
performed easily and smoothly. In case of lack or no
knowledge of cutting technique, the cutting cannot be done
neatly and in right direction. So, cutting should be done as per
the following sequence :

1. First of all draw the line diagram on the metal, of the

shape to be cut out of the metal with chalk

metal or job and place it on the cutting blow lamp

2. Choose the nozzle or tip according to the thickness of

Mﬁnu—n Mechanical -.k.n_:nnl:n.u

The pressure of oxy gen and acetylene gas should also
be set according 1o the nozzle

3

Lighten the flame by opening the acetylene needle

valve and oxy gen needle valve of the catmg blow famp
and set 1t

The blow lamp should be caretully used to operate on
the marked line while cutting

The movement of cutting blow kamp away from the
line broadens the path for the cut and harms the metal,
50, it should be used to move on the line

7 Cutting speed should remain constant. I the speed
increases, cutting does not take place through

thoroughly

Carry the blow lamp to the corner of the job (where it

needs 1o be cut) and make the edge of the job red hot
by preheated flame

=

After this, release the valve of cutting oxygen slowly
due to which, oxygen oxidizes the hot melted iron which
falls dowa in the form of jet of sparks of fire.

The distance of the flame from the job should not be

less than 1.5 mm and this distance should be kept
constant

When a big hole is to be created. in the centre of the
job, then job should be heated a bit more and oxygen
jet should be released after lifting the nozzle upto
12 mm. This creates the hole and its size can bhe
mereased as per requirement

MI/Q_?_. the working of welding process.

Ans. Working : This is a fusion welding process. The ends
of the metal blocks to be joined under

is process are meled
by heating them up to 1)

2 point. Electric arc is

produced between metal segments and m

| electrode for
melung. First of all, electric circuit is formed by bringing

2 metal
segment in contact with th d after that

job by a very small distance
which clectric curre

tlectrode

metal rod is separated from the

(Imm approx) in

is passed through
and arc is produced. Electric energy 1s
converted into heat energy

gascous medium

and produces temperature ranges
from 3500°C 1o 4000°C in th

. and base metal mehs
and welding joint is formed. Sometimes, the gaps are filled

by melting extra metal wire. This extra metal wire is known

as filler rod. In this, mechanical pressure is not used for joiming
the metals

Basic Mechanical Engineering)
— J
Electrode Coating
Cote Wire -
Gas Shield
Molien Pool

Base Metal

Crated

Fig. : Electric Arc Welding

The metal blocks to be joined are called base metal or
sarent metal, and the metal obtained from the electrodes is
:alled filler metal. The layer of flux is applied over the metal
slectrodes which perform the following work-

I, Agasis produced by this which covers the arc and

prevents its contact with atmosphere.

It forms slag by mixing with the impurities of molten
metal, and purifies the metal.

It helps in the flow of current from the arc, and
stabilizes the arc.

Being light in weight, slag floats on the metal
surface and forms a layer on the weld upon cooling
Sometimes, alloying elements are also added in it

which combines with the molten metal gnd alter
the properties of metal

— )

Q.5

rite short not. on Brazing.

-

Ans. Brazing : The method of making strong joints on two
similar or different metals is called brazing. Soldering iron is
not required for brazing. Spelter or silver solder is used in this
for joining. Brazing is similar to welding. It is used for
connecting carbide tips, taps, etc. and for making the radiators,
on cutting tools. The brazing joint does not open on high
vibrations also. It is a permanent fastener.

1.

Spelter : Generally, copper and zinc is used together
to prepare spelter. Solder used for brazing is called
hard solder or spelter. Copper, brass, iron, steel, etc. is
joined by it. The melting point of spelter of copper and
silver is from 600°C 1o 850°C, the melting point of
spelter of copper and zinc 1s from 650°C to 950°C.
Silver Spelter : [t has copper and silver or silver and
zine mixed in it. It is used in the form of borax flux. It
primarily has 5 parts of coppery 3 parts of zinc, 2 parts
of silver. Mostly goldsmiths use it.

Flux : Flux is used in the form of borax in all the metals

in brazing. It is used by mixing it with water.

Brazing Protedure : Brazing procedure is completed in the

I.

.

following steps as per the serial number -

Cleaning of the surface to be brazed.
Applyving flux on the job parts.
Heating the job.

Applying filler metal.
Cleaning of the brazed parts.

.aoa




I. SHORT ANSWER TYPE QUESTIONS

Q.1  Whar is Milling Machine”

Ans. Milling Machine : A milling machine = a

Q.2 Define the term ci

MEeTaAL MACHINING

PROCESSES

12

Previous YEARS QUESTIONS

achin
ng supports called

”,,Z,i._é:,:r.?,.,...,._,._::.
workpiece between the two rigid ai
or in a chuck or face plate while the latter revolves
ck or the face plate is mounted on the projected end
g tool is rigidly held and
ost and ed against the revolving
made to move cither parallel to or at
1o cut the required material while
s own axis. If it is fed parallel
c¢ is obtained. To obtain a
1ed at certain angle

dle. The ¢

Ans. Curting Speed : The cutting speed of The

th

al speed

v SE

Q. .H__.: a brief note on Lathe machine R.T.U. 201
X OR

What is a lathe mach
lathe machine.

e workpiece @

V33 JJIIIIIIIII/ISS S/

Q.2 Write short note on cutting speed and feed.

.»:,,.
1. Cutting Speed : Refer to Short Answer

Factors Determining the Cutting Speed

(1) The

ial of wor

(Basic Mechanical Engin ...||w|

=
The Major Factors Determining the Feed
(1) The desired surface finish of the job
(n)  Tool strength
() Tool geometry (shape)
(iv) Job shape
(v) Jobsize
(vi) Supplied power
(vil) The depth of the cut

=)

%ﬁu neaia__&na?:En:..ﬁauiania«aa&iaﬁah
machine.

Ans. Comparison Between Lathe Machine and Milling
Machine

. S. Features Lathe Milling
Increase in feed reduces cutting time but too much No. Machine Machine
increase causes .::. reduction in the :_u span of the tool. A T. | Cutting tool Single-point Multipoint tool
MMMM_M.“MMQW_“”»”«_MM_“__“_. a refined finish and a gross feed is and its ot tool and cost. | andcostof
Rate of Metal Removal : The ratio of metal cutting is ”M.hw_ﬂﬂn_”m ”Mwnﬁ i
determined by the amount of chips obtained from the jobs in | — V] ~ -

ol p ] w5 izl 2 ovement of | Job rotates Tool rotates
each minute. This iy oblained by the product of the cutting | ooty el ok atid thi taal dithe toh
speed, feed rate and the depth of the cut JOD-ancogh- _._: e oo A

ﬁ aving having
3 With the help of neat diagram mention the different | | M.M_H._“._MW ﬂso:hhﬂ.ﬂnﬂ
- HTh olii | .
parts of a drilling machine. W feeding. focding..
Ans. Parts of Drilling Machine | 3 | Typesofjob | Generally Mostly
1. Head : Head contains the electric motor, V pulleys | | | mEB.u_n. for suitable for suitable for -
and V belt which transmit rotary motion to the drill | | { machining tool room and | mass
spindle at a number of speeds | _ repair type of | production
2. Spindle : Spindle is made up of alloy steel. It rotates | | | 1obs. works.
as well as moves up and down 0 a sleeve [ 4 | Number of Only one too! | One or more
3. Drill Chuck: It is held at the end of the drill spindle | | tools and and one tools and many
and in turn it holds the drill bit | number of operation can | operations can
4. Adjustable Table : It is supported on the eolumn of | | operations can | be performed | be machined at
the drilling machine and can be moved vertically and be performed at a time. a time.
horizontally. It also carries slots for blots clamping at a time
5. Base: Itsupports the column, which, in tumn, supports | | 5 Cost of Less, as one High, as
the table, head ete. | subsequent tool can be separate tools
6. Column : It is a vertical round or bod section, which | | tools for utilized for are needed for
rests on the base and supports the head and the table: subsequent different various
— 1 operations. operations by | types and size
Cone pulley V-belt | tool grinding. | of operations.
{ r\II
m | = Qaa

Driviag
motot

Vertical column
P Sl

s}

Fig. : Drilling machine




I. SHORT ANSWER TYPE QUESTIONS

0.1 Write down the composition of german silver.

Ans. German Silver
German silver is an alloy of 25% nickel, 60% copper

and 15% zinc. It is a white metal that is used in scientific
instruments and ornaments
Q.2 Give properties of the bearing metals.
I‘]I}I!lll]‘llll.ll.l
Ans. Properties of Bearing Metals

(a) Low coefficient of friction.

(b) High melting point.

(c) High thermal conductivity.

(d) Good casting quality

11. LONG ANSWER TYPE QUESTIONS

Vrite down the classification, properties and
manufacturing process of cast iron.

Ans. Classification of Iron : Iron obtained from iron ore
can be classified under 3 categories. These are :

1. Cast Iron : It is made out of pig iron. It consists

of 2-4% carbon. To obtain it, cupola furnace is used. Its
diameter is of 1-2 meters and height is 5-8 meters.

Cast iron is of the following types ©

e Grey Cast Iron : This is soft and is of brown
colour, 1t contains 92% iron, 3% graphite, 0.5%

*  White Cast Iron : This is hard and brttle. Tt

contains 9% iron, 3% carbon and 0.5% graphite

*  Mottled Cast Iron : It contains 93.5% iron, both
graphite and carbon content i1s 1.75%. It is brittle

and is less prone to rusting

¢  Malleable Cast Iron : This is less harder than

other types of cast iron and is also less 1o
is prepared by heating white cast iron with si
1500°C and then cooling down gr:
furnace

*  Alloy Cast Iron : It is made by mixing cast iron
with metals like nickel, chromium etc., therefore, its

tensile strength is increased
(i) Properties of Cast Iron
(a) It catches less rust
(b) It becomes soft-in salt water
(c) It has more compressive strength
(d) It melts at lower lemperature
(e) It is hard and brittle
(f) It can neither be welded or forged nor magnetized
(i) Manufacturing Process of Cast Iron

v material

Pig iron retricved from b urnace i

for cupola. It is refined for casting. This refining process
er version of

is done in a cupola furnace wh
blast furnace

The cupola furnace is ignited using torches The base
of the furnace is filled with layers of coke. The furnace it
~haraed hy laverine coke and pig iron alternatively. Depending

~(BMESS)

?—e-:. Mechanical W:ﬁ_ﬂ._‘ﬁl:n‘v
upon the quabty of stecl required sometimes sieel shavings
d with pig iron To reduce the carbon content,
el o) s are also mixed. A gust of air is

. hﬂmm_ﬁ ] - coxemo |

L |
&

d

N TUYERS

~SAND BOTTOM

SRR WA N S
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Fig. : Cupola Furnace

.2/ Discuss various mechanical properties of metal.

These properties melude stiffness malleability, hard-
ness, fatigue etc. Some of them are explained below:

1. Elasticity : It 15 the charactenstic of a metal 1o
undergo deformation on application of an external
force and if this external force is removed, the metal
regains its original shape

2. Plasticity : This is the property due to which the
metal undergoes permanent deformation on applica-
tion of certain magnitude of force,

3. Ductility : The propeny by which a metal can be
drawn into thin wires is called ductility.

4. Brittleness : Brittleness is that property of a metal
which permits no permanent distortion before break-
ing Cast iron is an example of a brittle metal, and
it will break rather than behding under the shock or

_J.Um—ﬁ—

5. ‘Toughness : If ametal is subjected to heavy impact
loads like hammer blows, its property to resist this
pressure and avoid being broken is called its tough-
ness It is inversely related to heating i.c., on heating
a metal tends 1o loose its toughness.

6. Hardness : A metal can cut another metal due to
its hardness. Hardness is an essential property in
determining the ability of a metal to be used as a
cutting tool. It also decides whether a metal can be
used for a work requiring resistance to wear and
tear. Hardness decreases when a metal is heated.

7. Malleability : The property which enables a metal
to bear the pressure of compressive actions without
undergoing any wear and tear is called its mallea-
bility. A malleable metal can be forged.or rolled.

8. Tenacity : The property enabling a metal to have
tensile strength so that it can bear the effect of
tensile forees in called tenacity.

aoao
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I. SHORT ANSWER TYPE QUESTIONS

Q.1 What is critical temperature?

Ans. When steel is heated, its temperature rises. In this way,
the heat supplied is utilized in order to increase its temperature,
but after attaining 723°C. the temperature does not increase
because the supplied heat is now utilized for re-arrangement
of molecules. This process results in the formation of a dense
fluid called austenite. This temperature is known as critical
temperature, at which the formation of austenite is completed.
Its magaitude depends upon the presence of existing carbon
content.

Q.2 Wihat do you mean by soaking.

Ans. Soaking : The steel is held for mo_ﬂn.m.:._n when it has
reached the required temperature. During H_M_m the entire job
gets consistently heated. This is called soaking.

LoNG ANSWER TYPE QUESTIONS

Zscribe hardening and fempering of steel.
- [R.T.U. 2018]

Ans. Hardening : The process of _E:_ni:m.moﬂﬁ ”ﬂnm_ by
heating it to a certain temperature and then cooling it is called
hardening. = ,
Hard steel does not outwear by friction and it gains
capability to cut other metals. Depending upon the E.:o:.:.ﬂ of
carbory, it can be heated to 30°C to 40°C more than the critical
temperature and is allowed to soak for some time. Oo:mqm:«.
for 2 10 mm thick steel, soaking for duration of 5 _Escma is
sufficient and then to further cool it is submerged in oil or

water. In this process, the soft steel is hardened. The steel
which contains 0.15% carbon cannot be hardened.

HY
1000
"0
AFTER HARDENNG
L]
2
s
}F w
u‘- BEFORE HARDENNG
0
o o2 &« & a8 18 2
CARBOH %
Fig. 1
NG
Mmh%ﬂﬂ.amﬁ THESE STEELS HAVE
= THESE  THESE STEELS CONSTANT

(EUTECTOID
POINT)

TEMPERATURES AT WHICH
THE STEEL IS QUENCHED.

11 PRI}
€10203040506070809101.1%21.3

PERCENTAGE OF CARBOH IN THE STEEL

Fig. 2 : Hardening Temperature for PI Carbon Steel
Hardness of the steel depends upon following factors-
1. Internal structure of the steel

. Cooling medium — air, water, oil etc.

. Carbon content in the steel

2
3. Rateofcooling
4
5

. Process of heating and cooling the steel

pasic Mechanical Enginee

g

Tempering : When a part or equipment is hardened by
he process of hardening, its edges become brittle. To reduce
he effect of brittleness of the edges the method of tempering
s used. In this way, the hardness of the equipment is
naintained and it is not brittle either.

Table | : Tempering Temperature

Equipment Temperature *C) Color
To toughen 450-700 No colar
without
unnecessary
hardening
2, |Screw driver, 340 Pigeon bluc
spring
320 Very dark blue
300 Dark biue
3. |Cold set for steel 290 Light blue
culling
4. |Cold chisel, press 280 Dark purple
£quipment
5. | Snap rivel 270 Brown purple
6. |Twistd 260 Reddish brown
7. |Punch, renmer, tap 250 Brown
blade
8. 240 Dark straw
9: 230 Light straw

For tempering, the portion of the hardened part or
quipment where tempering is required, is heated at the
:mpering temperature. Tempering temperature for high speed
teel is 220°C to 330°C, for hardened steel is 400°C and for
lloy steel is 560°C. Post heating, it is cooled either in water
roil. .

In the process of cooling, the heated metal changes color,
fter taking heat from the surface and the air contact like
rown, purple, blue etc. Based on the level of tempering
equired, the heated metal is submerged in water as soon as
‘e particular color is obtained, This way the tempered part
an withstand any vibrations if hit or struck.

HIGH TENSILE STRENGTH

ouchLTY
Low RS Dot B i B &
200 @ 600

TEMPERING TEMPERATURE 'C

CURVES SHOWING HOW THE MECHANICAL PROPERTIES
oF CAl BE AODIF!

Fig..3 : Effect of Temperature on Mechanical Properties
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?ﬁ;a the following terms-
(1) Case hardening

(i) Carburizing
(iii) Nitriding

(iv} Cyaniding

(v) Carbonitriding

[R.TU. 2018}

Ans. Case Hardening : This method of hardening is used
when the content of the carbon in the component is 0.15%,
and it cannot be hardened easily. In mild steel, low carbon
steel and wrought iron, the carbon content is less and to
harden them is not possible. Case hardening or surface
hardening is where the surface of the metal is hardened.

e cansuRmea
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a0 -
0
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Fig. 1 : Case Hardening Temperature
It is usually used in matching parts that are in constant
contact with two or more parts and the outer surface is mostly
in use, for example gear teeth, shaft etc.

Fig. 2 : Case Hardening Surface
. (ii) Carburizing : Carburizing is the most widely used
technique for case hardening. In this, the carbon content is
increased on the surface of carbon steel or mild steel, so that
the surface becomes high carbon steel.

(iii) Nitriding : In this case, steel is case hardened by
nitrogen carburizing. The steel part is kept for 100 hours ata
temperature of S00°C in ammonia or close to any other
substance containing nitrogen.

(iv) Cyaniding : In this process, the alloy steel is heated
in molten cyanide. For deeper hardening it is often quenched,
as well.
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range-

(BME.48 )}—
(v) Carbonitriding : During carbonitriding, parts are

heated in a sealed chamber well into the auste
around 1600 degrees Fahrenheit-before nitrogen and carbon

are added. Because the part is heated into the austenitic range.
a phase change occurs and carbon and nitrogen atoms can
diffuse into the part.

Nitrogen is commonly added to low carbon, low alloy
steels that otherwise wouldn't harden well as intended. The
sitrogen comes in the form of ammonia, which cracks on the
surface of the part to provide nitrogen that diffuses into the
steel. Adding nitrogen also helps a part maintain hardness
during use in high-heat settings.

Low-carbon, low-alloy steels with low hardenability are
good candidates for carbonitriding because the process in-
corporates hardness to those materials that otherwise would
not result from heat treating followed by quenching.

Carbonitriding typically achieves greater case depths
compared to nitrocarburizing. There's no theoretical limit to
how deep a case can be achieved in either process, but a

practical limit is how much time and resources one is willing
to spend to achieve certain case depths.

The carbonitriding process usually takes a few hours
achieve the desired results: a part with high surface hardness
but with a relatively ductile core. The process concludes with

a quench. "
Carbaonitriding is used to harden surfaces of parts made

of relatively cheaper and easily-machined steels, like stamped
automotive parts or wood screws. The process makes parts
more resistant to wear and increases fatigue strength.

Q.3 Discuss the various processes of case hardening.

Ans. Following processes are used in carrying out case

hardening-
1. Carburizing : Refer-to Long Answer Q.2.

In this, the jobs are placed at a distance from each other
in-big boxes of steel or iron along with charcoal, bone powder,
barium carbonate, sodium carbonate and hoof chipping 1o
carry out carburizing. This box is kept at a temperature of
E50°C to 930°C and is left in that state and after certain time
seriod is cooled. This way the carbon particles spread over
be low carbon steel or mild steel surface and transform it in
gh carbon steel and the internal structure remains the same.
The level of case hardening depends upon the time taken
her is the time at which it is kept 4t the

carburizing. Hig ]
h temperature. greater is the case hardening.

Fluid carburizing is done by soaking the steel part in th
mixture of calcium cyanide and hydrocyanic acid at 900°(
for 3 hours. This way casc hardening can be done up 100,

mm.
g are shown in th

Various ranges of case harder

following table.
Table : Various Range of Case Hardening

Time (hrs)

Case hardening (mm)

[S.No. |

[ 1 ]05mmio0.9mm 4 hrs to 6 hrs

[ 2 [1mmiwol.5mm 8 hrs to 12 hrs
12 hrsto 18 hrs

3 1.5 mm to 2mm

4 2 mmto 2.5 mm

| 18 hrs to 24 hrs

In gas caburizing. various gases like carbon monoxidi
methane, ethane etc. .are heated up 1o a temperature ¢
1050°C. In this way, the hardening can be done a lot quicks
than other methods.

Advantages of Carburizing

(i) This isan economical method.

Due to heat treatment, the upper surface can t
hardened appropriately while the inner surfac
remains soft and mild.

Heat treatment can be done for mild steel, lo

iii

“ carbon steel and wrought iron.

(iv) Internal stress and tension of a substance can |
reduced using this method.

2. Nitriding : Refer to Long Answer O.2.

3. Cyaniding : Refer to Long Answer ().2.

4. Induction Hardening : In this, the job is kept

an electrically regulated induction furnace whe
the coil is made up of copper.

Heat is generated in the furnace by supplying AC a1
maintaining a temperature of 750°C to 820°C. To cool the ji

after heating, water is used.
: In this process, steel sampl

5. Flame Hardening :
are constantly heated till 820°C by rotating ne

gas flame torch, and then cooled in water. Frc
0.3 mm to 0.6 mm case hardening is done by flar

hardening.

b
rite short note on Annealing.
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Ans. Annealing : Anncaling is performed wder Lo carry
out the machining for steel metal parts, removal of internal
stress, improve the structure of the internal particles, to further
soften and to improve the duct ;

In the process of annealing. the steel is heated more
than the ¢ | temperature and is allowed to soak for
sufficient time. In this soaking process the carbon steel is
maintained at the same temperature for 5 min/ 10 mm width.

In this, steel is gradually heated at a constant temperature
which also depends upon the amount of carbon in it. For carbon

equal to 0.12 % 10 0.25 %, the temperature range is 875°C to

925°C. for carbon equal to 0.3 % to 0.5 %, the temperature

range is 8135°C to 840°C, if carbon is 0.5 % 10 0.9 % then the
temperature range is 780°C to 810°C. if carbon is 0.9 % to
I 3 % then the temperature range is 760°C to 780°C.

To cool. the steel is covered with dry lime, ash or sand
so that it doesn’t come in contact with the air. Hence, the
steel cools slowly and the intrinsic properties change gradually.
T'he rate of cooling of steel is 100°C to 150°C per hour.

[m ]
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PRrevious YeEars QUESTIONS

1. SHORT ANSWER TYPE QUESTIONS

Q.1 Write advantages of CAD.

Ans. Advantages of CAD
(1) Designing is more accurate, reduce h
Gi

(i)  Reduces time in designing

Design can be saved and e« ited further, if required

(iv)  Easy to share without any hassle
(v)  Reduces human effort

(vi) One can copy the codes of des

multiple times again and again

:.L. is Computer Added Design (C 1D)? Describe
[R.T.U. 201

its warking.
[Note : Read *Added’ as "Aide

Ans. Computer Aided Design : Computer aided design or

CAD is computer based designing technique, used for
creation. modification and optimization of a design. CAD
software is used for this purpose

A CAD software package and sometimes a graphics
in your computer for a typical
i of a CAD software pack-

Another important part of the CAD packages is the
GUL The GUI is used for getting user input and displaying
aUl. 1 g 2

Lem AT e

Most of the times, the mouse and the key boards are

used as input devices however, the little unknown devices
like: tracker ball, digitizer elc are also used sometimes.

Graphics

Card
Input Graphics
Devices g L Kernel

Fig. 1 : Working of CAD System
As shown in the above picture, the input from the input
g0 to GUI, the GUI then send the input to the graph-
hics kernel generates the

suitable form. The g
entities and signals the graphics card to display it
the GUI. This is the explanation of the working of &
C yO.uﬂfLmuﬂ in a simplest form

ww:y\:ﬂ is MEMS? Write an essay on it. [R.T.U. 2018,

—  OR
Explain MEMS process with its applications anc
advantages.

Ans. MEMS technology is also known as micromachine ir
Japan and micro svstem technology in Europe. Thi:
Hmn.::..u_.cm/ works on the microscoping devices having moving
parts qum.,.Sw consists of a control processing unit which i
called microprocess or along with some component
interconnected to each other which are called microsensors
The most common material used for making MEMS is silicon
It is used because of its semiconductor, physical anc
commercial properties \

(basic Mechanicar Englneering o

Different components of a MEMS are mechanical
clements, sensors, actuators, electrical and electronics devices
ete. Sensor collects informations from various sources and
then electronics device process the information and directs
the actuators (o respond

Some of the major advantages of MEMS are -

(1) 1tas small in size and mass

(1) Itrequires very low power consumption

() Itis highly resistant to shocks, vibrations and radiation

(iv) Itis very simple 1o set up the MEMS into system

(v) It facilitates the option for modification

Application of MEMS

(1) Itisused in automobile industry for different
as airbag system, brake light, doorlock active
suspension and security system.

(i) For military purposes — tanks, planes, safety devices
for soldiers.

(i) Commereial purposes — inkjet printers, accelerometers,
biochips, optical switching technology, silicon sensors
etc.

(iv) Space exploration — gyroscope in inertial navigation,

atomic clocks, thermal control, micropowey sources
etc.

u..._/ Wihat role is played by CAM in manufacturing

industry?

ins. Computer aided manufacturing or CAM is the computer
ased manufacturing software used to control the different
rachine tools while making workpiece. The main purpose of
sing CAM software is to increase the production rate. The
esign of model made in CAD and verified in computer aided
ngineering (CAE) is input into CAM software which controls
1e machine tools while manufacturing. CAM is now also
sed in schools, colleges and universities along with CAD to
reate workpiece. Some specially programmed codes,
i-codes and M-codes are used in CAM software fop
ntrolling the machine tols. CAM software facilitates the
axis machining along with high speed and multi-functioning
tachining. Manufacturing through CAM is quite complex
1d requires skilled programmer. The modern machine cannot

@)
run properly without the assistance. Different machining
processes like roughing, semi-finishing, finishing and contour
milling is done through this technique.

Advantages of CAM

0] Helps in reducing material waste.

(i)  Better productivity of CNC machines.

(i) Improves machining capabilities.

(iv)  Manufacturer may receives CAD file from their

clients and set up the machine tool as per
requirement.

e short note on FMS.

|

Ans, Flexible Manufacturing System

As the name suggests, flexible manufacturing system has
flexibility to allow the’ system to work properly in case of
changes. These changes may be predicted or unpredicted.
There are two types of flexibility which are mentioned below ;

(i) Routine Flexibility : It allows the system 10
change as per the changed requirements. It is
about system’s ability.

(ii)  Machine Flexibility : It is the ability of machine
to work on large scale i.e. large volume, large
capacity or capability. When requirement changes,
it allows the user to use multiple machines on a
single part or single job. i

Advantages of FMS

. () Itreduces operating cost. Because of its flexibility,
defective products as well as waste time
decreases.

A\S
(i)  lItrequires fewer works to work on machine. Thus,
reduces labour cost.

(i) It provides continuous and smooth running of
system and machine. Thus, increase efficiency
of plant.

(iv)  Itishelpful for faster production and reduces the
idle time.

e down the purposes and advantages of using
CIM in manufacturing industry.

Ans. Computer Integrated Manufacturing

Computer integrated manufacturing or CIM is used to
control the whole manufacturing process. it is also the




[
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computer based integrated method of manufacturing. CIM
uses commo,n}echnologies to make a design, to set up the
program for manufacturing and to do other business functions
such as accounting, finance and marketing etc.
CIM is used for various purposes, some of these are

mentioned below : '

(i) Inproduction engineering.

(ii) In mechanical engineering for drawing and designing.

(iii) Inelectronic engineering for designing circuit Board.

{Basic Mechanical Engineerir

Advuntages of CIM

(i) Betlc:; customer service.
(i) Improved product quality.
(i) Less manufacturing time.
(iv) Lower manufacturing cost.
(v) Increases productivity.
(vi) Less inventory. |

(vit) Reduces scraps.
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