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For the bar shown in I'-

leli :Lrpllort rcaction
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A four bar truss element as

cach e lement. Area : 100n'ur

@

ur4 -{4-q o

Fig Q3

det
N

@

k-- rr.a -----;\a- lm

Fig Qs

displacement and stress in

(20 Marks)

Module-2
ig Q3, tlnd thc no splacements, stress in the middle portion and

I
I

Er

E:

Az
A3

:70 GPA
: 10-5 GPa
: 200 Cil'}a
:900 mn"rr

- 400 n'rm2

- 200 rnm2

(20 Marks)

4

5

shorvn
, F,:

25KN

)

Take : E : 200 GPa, I :4 x 10"r.nrn4

toK{
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(20 Marks)

GB,G$ $.GHEME
18ME61

N'I od ul e-l
a. l:xplain sleps in flnite clcnrcltt nrcthod.
b [:xplain sirrplex, complcx and ntrltiplex clements

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)

3o ta*l

I
k.- t+Ot.an4 -+l
Irig Qa

Modulc-3
For tl,c bearn and loading shorvn in Fig Q5, detennine mine thc slopes at 2 and 3"

?ol.^-d

T
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lixcd at its cnds. It ts6 A bar of circttlar cross sectiotr having

subjected to torque as shown in Fig Q6.
r l0'NTakeG:lxl dx , 2-/lnnl , E

10

2

/

7

\e 
'-"D 

12
I vwvr

Fig Ql0

(20 Nlarks)

tcmperature is

thc u,all rvith
lvall.

(20 i\Iarks)

(10 NIarks)
(10 NIarks)

(10 NIarks)
(10 Ntarks)

tligen \,'cctors.

8

***.**
2of2

ts'**\
(20 Marks)

OR

Dcterntine the angle of twist anci shcar stress.
,]
/l1ITr .

$$.'t)
\8s.o4

p- a-vt -----+k r*4dfr r"r+f

L;c

tr
hT'

Kr : 20W/rn'C
K: : 30Wim"C
K: : 50Wim"C

9a.
b.

Module-5
Derive sl-rape function for axisyrnmetrtc triangular eletncnt.

Derive stiffness matrix of axisymmetric boclies rvith triangular element.

OR

a

t

Kr-
___-__*B

K1
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Sixth Semester B.E. Degree Examination, July/August 2022
Design of Machine Elements - ll

I
Tirne: 3 l-rrs Max. Marlcs: 10()

Note: I. Answer uny FIVE full questions, choosing ONE full question from each module.
2. Use of destgn datu lfundbook is permitted.

Module-1
a. Derive an expression fbr the stress induced in a helical spring with usual notations.

(10 Marks)
b. Design a leaf spring fbr the following specifications fbr a truck total load = l20kN, nunrbcr'

of springs : 4 material for the spring is chrome vanadium steel with perrlissiblc
stress = 0.55GPa span of spring = 1l00rnm, width of central band: l00mrn and allowablc
deflection = 80mm, number of full length leaves are2 and graduated leaves 6. (10 Marks)

2a.

b

.,

OR
Select a V-belt drive to transmit 1okw of pbwer from a pulley of 200mm diarneter mountccl
on a electric motor running at 720rpm to another pulley mounted on a compressor running at
200rpm. The approximate centre distance between the two pulleys is 600mm. The correction
factor for service is 1.3. Find the number of belts and the correct centre distancc.

(l0l\'Iarks)
Select a suitable wire rope to a standard strand to lift a load of lOkN tliror,rgh a height of
600m from a mine. The weight of the bucket is 2.5kN. l-he load should attain a maxinrunr

(10 Marks)speed of 50m/min in 2 seconds. 
^ IModule-2 i

A 12kW motor running at l170rpm drives a fan through a pair of spur gears forged steel
SAE 1030 pinion and cast iron gear with a reduction ratio of 3.9.1 . Design the gear pair and
check for dynamic and wear loads (20 Marks)

OR
Design a steel helical gear pair from the following data power transmitted: 30kW, speed ol'
pinion = 1500rpm, velocity ratio 4:1 number of teeth on pinion :24,helix angle B : 30",
static stress for both pinion and gear: 50.7MPa (BHN)p : (BHN)6 = 350 check the design
from wear point of view also. (20 Marks)

lYIodule-3
Design a pair of bevel gears to transmit a power of 25kW from a shaft rotating at 1200rpnr
to a perpendicular shaft to be rotated at 400rpm. (20 Marlis)

OR
Complete the design and determine the input capacity of worm gear speed reduccr unit
which consists o1'hardened steel worm and phosphor bronze gear having20o stub involr-rtc
teeth. The center distance is to be 200mm and transmission ratio is l0 speed of the worm is
2000rpm. (20 Marks)

I of 2
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Module-4
Derive power transmitting capacity of a single plate clutch for:
i) Uniform pressure condition ii) Uniform wear condition. (10 Marks)

A plate clutch with a maximum diameter of 600mm has maximum lining pressure of
0.35MPa. The power to be transmitted at 400rpm is l3fkW and p : 0.3, find the inside
diameter ar-rd spring force required to engage the clutch if the spring with spring index 6 and

rnaterial of the spring wire diarneter, if 6 springs used. (10 Marks)

8 a. ln a band and block brake 0 : 15" :100mm,

b: 25mm. The power the end of
levels at a distance of 1.20m (10 Marks)

b. In a simple bank brake, the of lever is attached

to the fulcrum of the lever the slack end to a pin 50mm trom the fulcrurn. The diameter

b

of the brake drum is lm and arc of contact is 360'. The coefflrcient of friction between the

band and the drum is 0.35. The brake drum is attached to a hoisting drum of diameter 0.65m
that sustains a load of 20kN. Determine: i) Powerrequired at the end ii) Width of steel if
the tensile stress is 50N/mm2. (I0 Marks)

::.:, Module-S
Derive Petraff s equation fo. a tigf,tyTiEiElournal bearing with usual rotation. State the

(10 Marks)assumptions also.
A futl journal bearing 50mm diameter and 50mm long operates at l000rpm and carries a
load of 5kN. The radial clearan'0e'is 0.025rirm. The.beaiing is lubricated with SAE 30 oil

9a

b.

10

and the operating temperature is 80"C. Determine:
i) Bearing pressure
ii) Sommef'eld number
iii) Minimum film thickness
iv)
v)
vi)

t

is 20"C
(10 Marks)

OR
a. Explain the dil'f'erent types of bearings. What are the reciuirements of lLrbricant used in tl.re

bearings? (lo N{arks)

b Sclect a sir.rgle-row deep groove ball bearing to carry a radial load of 4kN and a thlust loacl

of 5kN operating at a speed of 1200rpm for an average life of l5 years working l0hrs/clay.

Assume there are 250 working days/year and loads are steady. (10 Marks)

*{<*++
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Sixth Semester B.E. Degree Examination, July/August 2022
Heat Transfer ,,

I
Time: 3 hrs. Max. Marks: 100

Note : l. Answer any FIVE full questions, clroosing ONE full questton from each module.
2. Use of Heat Trnnsfer Dota Hnndbook and Seoru tsbles are permitted.o
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4a.

b.

Module-1
Explain different modes of Heat transfer citing one example for each mode. (0s Marks)
A stearn pipe of 4cm outer radius is covered with a layer of asbestos insulation of 1cm
thickness , thermalconductivity, 0.15 Wm'C that is in turn covered by 3cm thick glass fibre
irtsulation (K:0.05 W/rno C). The surface of steampipe is at 330"C and the outer surface of
glass fibre layer is at 30"C. Determine interface temperature and the heat loss per meter
length of pipe. (07 Marks)
Obtain the 3-D heat conduction equation in Cartesian co-ordinates stating the assumptions
made. (08 Marks)

OR
What are Boundary Conditions'? Explain BC 3"r kind for cylindrical geometry. (05 Marks)
A wire of 2mm diameter is heated electrically while it dissipates heat to the ambient with
h = 125 Wirn"C. lf the wire is covered with 0;2mm thick insulation with K: 0.175 Wm" C.
What are your interpretations on increase or decrease in heat loss from the wire?

(07 Marks)
Explain the following terms with illustrations : i) Variable thermal conductivity
ii) Series and parallel arrangement of thermal resistances.
iii) Thermal diffusivity. I
iv) Thermal contact resistance. (08 Marks)

Module-2
Explain the significance of fin efficiency and fin effectiveness. (05 Marks)

A cylinder lm long and 50mm in diameter is placed in an ambience at 45oC with
lr : 17Wm' oC. It has 12 numbers of longitudinal straight fins (K : 120 Wm"C ,

height : l2.7mm, thickness : 0.76mm). Evaluate the total heat transfer rate if these fins
behave as end - insulated fins when the cylinder surface temperature is held constant at

150'C. (07 Marks)
A spherical therrnocouple junction of 0.706mm diameter measures gas temperature. The

convective heat transfer coefficient on the bead surface is 400W# 'C. If the properties of
junction materialare given to be K:20Wm"C; Co:400 J/kg K ; 6= 8500kg/m3.
Estimate the time taken by bead of reach 298"C, when placed into a hot stream of gas at

300'C. The ternperature of the bead is initially at 30oC. (08 Marks)

OR
Explain the significance of Biot number and Fourier number in transient heat conduction.

An ordinary egg can be approximated as a sphere of 5cm diameter. The initial ,.fi##X't'.
of the egg is 5oC before it is dropped into 95"C water with convective heat transfer

coefficient of l200Wm' oC. Assume the egg properties to be same as that of water and

evaluate the time required for the centre of egg to attain a temperature of 70"C . (07 Marks)

1 of2



c. A hot surface at 100oC is to be cooled by attaching 100 lumbels -oI 
pin fins 3cm long'

0.25cm diameter made of aluminum (end insulated).(K: P37 w/m'C) while surrounding

medium i, ;;-i;w^", c and 300c. the lm x lm syste* lu, heat dissipation through these

fins of equal size. Determine the rate of heat transfer from the fin mounted surface'

,,, (08 Marks)

Module'3

5 a. Explain Explicit scheme of .olrtioiG.Iffine - dimensional transient heat conduction

problem without heat generation' I . 
(10 Marks)

b. Briefly illustrate the applications connected with stefan Boltzmann law' A surtace is

maintained ui u ,.rnp..uirr.. "iaooK 
and radiates heat to anotlier surface at 500K rvith a

unity view factor. lrtne ernisswity.of,the surfaces are 0.85 evaluate the net exchange of heat

between,fr.r. ,*o surfaces by'ra{iation process' (10 Marks)

OR

6 a. r Briefly explain the use of mrmerical techniques to solve the,heat transfer problems' Explain

the process oiAiscretiratebbsed on finite drfference methodology. (10 Marks)

b. fipiuin tfr. ioffo*ing'laws with reference to therrtal radiation heat transfer :

i) Stefan -nolt4na'fn law ii) Wein - Displacement law ii, Kirchhoff s law

iv) Lamberts Cosjiielrute' : (10 Marks)

;:' '.1' tltqdulgr4
7a.Explaindi6..foimationofboundarvffitn.,nralandhydrodyrranric)forflowoveraflat

plate. .t' 'ot'", . ,,: (05 Marks)

b. Engfie,oil at 60.C flows over the upper surface of a 5m long flat plate whose temperature is

20"C with a-velocity of 2mls. Oetaimine the total drag force and 
1he 

rate of heat t'*,tfi,ffi
unit width of Plate.

c. Distinguish 
-d.,*""n 

Free:':ionvection and Forced convection oh basis of the associated

dimensional numbers. ''".' (08 Marks)

18ME63

developed ing flow with respect to internal flow through8 a. ExPlain
circular

b.

c.

the concept of
pipe.

(05 Marks)

at 110'C passes through some

rate of heat loss from the PiPe

ving at Sm/s (07 Marks)

horizontal pipe passes through a large room whose

2O"C,I surface temperature of the pipe is 70oc, evaluate the rate of
convection. (08 Marks)

Module-5
of poo I boiling curve. (10 Marks)

shell side of a steam condenser , while cooling water flows

inlet and outlet temperature of water are 20"C and 50oC

temperature s
heat loss from

9 a. Discus
b. Steam

inside

s the different regimes 
'

condenses at 60oC on

tubes at 3kg/S. The

respectively. Considering U* 0 Wmz"C. Calculate the surface area required.(to Marl<s)

OR

*****

200

a. Distinguish between Drop wise and Film wise condensation' (08 Marks)

b. a z - strett pasg.r;{tube pass heat exchanger is used to cool processed water from 75oC to

25oC on ttre^tuUe'side at aiate of 5kg/S with cold water entering shell side at 10oC with flow

rateof 6kg/S. If U. :750 Wlnf oC, find heat exchang€ area' (12 Marks)

10
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b.

C.

b.

a

a.

b

OR
Erplaitr the u,orlting prirrciplc ol abrirsive ict machining process lvith the help of neat

diagram. Mention its acl','tttttages. (l(l N'Iarks)

\\/ith a ne at sketch, cxplailt the lbllowing variablcs that influence the MRR in AJNI.

i) Standoffclistattcc
ii) Types of abrasive
iii) Clarricr gas

ir,) Velocitl, o1'the abrasivc jet
v) Work mzrterial. (lo Nlarl<s)

Nloclule-3
Erptain the rvorking principle of clectro chen-rical machinir-rg with the help of neat sketch.

(08 NIarks)

F-rplaip 1vith a ncat skctch, Electro Chernical Grinciing (ECG). (06 Nlarks)

Explain the follou'ing ECIN'{ proccss characteristics:

i) Matclial rcmoval ratt'
ir) Accuracy
iiit Surlhce furish. (06 N{arks)

I of 2
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Sixth Semester B.E. Degree Examination, July/August 2022

Non-Traditional Machinihg
'l'imc: 3 hrs. Max. Marks: 100

t\ore: ..lrtstvar un1, I;lllE full questittrrs, choosing OiYE full questittrt.fi'ottt each motlule.

Modulc-l
I a. Dcllnc Non--['rac]itional Machiuing Process. Lrxplain llTe need fbr non-traditional machining

ptoccss" (06 l\Iarks)

b [)rscuss brie lly thc classrfication of Non-Traditional Machining process based on different

so Llrces o l' cncrgv. (06 Nlarks)

c. \Vhat arc thc spccit'ic adveintages. Iintitations anci applications ol-Non-Traditional rnachining

proccss? (08 N'Iarks)

USN

2a.

b

C.

OR
Dil'|-crcntiate bctrveen conve r'rtional (traditional) arrd Non-Traditiotlal machining process.

(08 N{arks)

Writc in briel notc on thc sclectiun ol'Nou-Traditional Machining process. (08 N'Iarks)

\\Irite hislory about Non-'l-raditiorrtrl Machining. (04 N'larks)
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b. Iixplain thc lbllolving in cllcrnical nlachitlintr process:

i) Maskants ii) Etchants' , : .-1 --- ^L 
(06 Nlarks)

c. Wirat are the aclvantagcs, disaclvzintages ancl applications olchetnical machillille proccss')
(0(r Nlrrlis)

N'lodule-4

a. Wrth tlie help o{' a ncat ,1i.gr0,.,",,-iilfffilrinciPIc of clectrical dischargtr trachining

process. , r:.-^!^^.-.-.-. 
(08 Nlarlis)

b. 'Explain 
thc clil'tbrcnt r.ncthods of dielectric llushing in e lcctrical clischargc rnacliiniug'

(06 N{arks)

c. Sketch anci cxplain travelling u'ire trDN4 process' (oti Nlat'k's)

OR

,. L.xplain rvith ncat dragranr, constnrctii'rn ancl working prirrcillie ol I'lasl'na Arc Nl[achining

(PAM). (o{t Ntarks)

b. Wl-rat are the sat-etv precaLttiolls in PA\4'l lrxplairl (06 ]!:rrks)

c. What are the advantages and disadvarltages ol'l'}AN1' (06 Nlarks)

OR

Explarn rvith neat sketcl-res of che urical blanking ;rrocess arlcl c

Nlodule-5
tr>iplain rvith neal sketch, $,orking principlc o1'Lascr Beatrt

whst aire characteristics anci process paral.Ilctcrs ol't,llN4?

what are the advantagcs ancl lir-nitations of l-BM process'/

oR

licrnical milling Proccss.
(0ti hlarks)

Machining ( l.BN4 ) irrocess.
(0E NI:rrks)
(0i \lark:;)
(fi6 i.l:u'ks)

b

L.

t

,. Expiain working of electron beam machining proccss ri'ith thc hclp o1'trcat sketcli' (08 \larks)

b. Explain thc equipnrents used in the Electto, Beat.t-t Vlachining (E,tlM). (06 Nlatks)

c. Write the advaltages and appliczrtions of Electrolt bcatr rnachining proccss. ((16 hlar"l<s)

***;k*
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Marks: 100

module

Nlodule- l

Module-3
hain (05 Ilarkst
Chain Management. Discuss.

(05 Marks)
(10 Marks)

(10 \'larlis)
(10 \lar.k-r)

Moclel (10 Ilarlis)
drives the value of building flexible production capacitv at

(10 llarlis)

(10 Nlarlis)
(10Ilarl*i

a"

b

a.

b

a.

b

b. Ljncertainty of demand
a plant. E,xplain

OR
a. trxplain how Network design decisions are evaluated using decision trees.
b. t,rst and explain the characteristics o1'Forecasts

8

1 ol'2

Time: 3 hls.

(10 )Iarks)
(I0 )larksr

OR
6 a. lrxplain the role of network design in Supply Chain.

b. l:.numerate the factors influerrcing network design clccrsiorrs
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9

10

Module-5
a. What is Supply Chain Integration'J Illustrate the thrcc stages of Supply Chain Integration.

(10 N'larks)
b. What is Br-rllwhip effect? How it efl'ects Supply Chain Inefliciency? (10 Nlarks)

OR
a. Illustratc Supply Chain Conliguration design for Agile Supply Charn. (10 NIarks)

b l)iscuss tire future trends ot'lnlbrrnatron l cchnologl' in SLrpply Chain Managr:rnent.
(10 NIarks)

:::'

2 ol2

t


