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and 40 Nm re . For the slatic equilibriurn of the mechanism, determine the required

input torque T2.

force (ii) rclue

T'he rod of a

mass is 250 kg. The mass centre 800 mm

(08 Marks)

(02 S!*rks)
(02 Marks)

long between centres and its

on the crankshaft,

OR
Stateel.

b.
rt's principle

downwards, fin

Tq

and the piston is moving torque exerted
.,ili

..':':.

AB:30mm
BC:74 mm
CD:35 mm
AD:70mm
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Fifth Semester B.E. I)egree Examination, Jan./Feb.2023
Dynamics of Machinery

2

Irig.e2(c) (12 \larks)

Module-2
a. A shaft carries fourmasses M1, M2, M: and M+ attached to it. They all revolve in the same

plane. The magnitr.rde of the masses are 6, 5, 9 and 7.5 kg respectively. The C.G of the

rrasses are located at a radial distance of 100, 125^ 150 and 75 mm lrom the axis of tl.re

shalt. The angularpositions of the lnasses are 60". 135 o and 270'fi'om M1. Determine the

position and magnirude of mass Ms at 250 mmradius to balance the system. (08N{arks)

b. A rotating shaft carries four r.rnbalanced lrlasses l8 kg. 11 kg, 16 kg'and 12 kg at radii

50 mnr, 60 mm. 70 rnm and 60 mm respectively" The 2nd, 3''i and 4t'' masses revolve in

planes 80 mm, 160 mrn and 280 mm respectively measured from the plane of the first mass

and are angularly located at 60o, 135" and 270o respectively measured anticlockwise fiom

the flrst rnass looking frop this mass end of the shaft. The shaft is dynamically baianced by

two masses, bolt located at 50 n-rm radii and revolving in planes rnid way between tlrose of
l" and 2"d masscs and rlidway between those of 3'd and 4'r' masscs. Determine the

magnitucles of the n-lasses and their respective angular positions. (08 Nlarks)



\

4

5 a. A porter govemor has equ

Each ball has a mass of 5

al 250 on the axis of rotation.
lNASS the sleeve is 25 kg. The

(08 Marks)

OR
c motions analyically and check the solution graphically:

x: = 6sin(rot + 60') (08 Marks)

15ME52

OR
A six cylinder two stroke single acting diesel engine with cylinder centre lines are spaced at

650 rrm. In the end view the cranks are 60o apalt and inorder 1-4-5-2-3-6. f'he stroke of
each position is 400 mm and the crank to connecting rod ratio is l:5. The rnass of
reciprocating part is 250 kg per cylinder and that of rotating part is 100 kg per crarrk. -[he

.,rgin" rotates" at 240 rpm. Detennine the enginc for out ol balance primary and secondary

forces and couples by analytically and graphically. (16 Nlarks)

6

7 a.

b.
c.

Define: (i) Periodic time (ii) Natural frequency (iii) Damping (iv) Resonance(04 N{arks)

Derive an equation of motion for spring mass systetn by energy method. (04 Nlarks)

Determine the effect of the mass of the spring on the natural frequency of the spnng mass

systctn.

Add the following harmoni

xr =4cos(rrlt+10') and
8a.

a ^f a
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b. A circular cylinder of mass 4 kg and radius 150 mm is connected by a spring of stiffiress
4000 N/m as shown in Fig.Q8(b). It is free to roll on horizontal rough surface without
slipping, dctermine the natural frequency.

Fie.Q8(b) (08 Marks)

Module-5
9 a. Sho.,v the logarithnric decrcment of successivc arnplitudes in a damped vibrating system.

(08 Marks)

b. a vibrating sv:;tera is defined by the tollor,ving parameters: M:3 kg, K: 100 N/i:r and
(-l : 3 N-s/m. Determine :

(i) The damping firctor
(ii) The natural frequency of damped vibration
(iii) Logarithmic decremeut
(iv) The ratio of two conscct-ttive amplintde
(v) 'lhe number of cycles after rvhich the original ar-nplitude is reduced to'200,6. (08 Marks)

,<*{<**

-r.
K {"1
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'l'irne : 3 hrs. Mzrx. Marks: 80

Note: l.Ansryer any FJVE .full questions, cltoosing ONE full question .from ench motlule.
2. flse o.f steam tables and Mollier chflrt is permitted.

,,,,.,,]@.1
I a. L)efine a Turbo machine. Explain the functions of ditferent parts of a Turbo machine.

(06 Marks)
b. Inclentif,, the following as power generating on power absorbing Turbo machine :

i) Centrifugal cotnpressor ii) Steam Turbine iii) Air blower. (03 Nlarks)

c. Test on a turbine runncr i.25m in diameter of 30m head gave the fbllowing results :

Powcr dcveloped - 736kW, Speed : 180rpm, discharge :2.Jm3ls. Find the diameter. speed

and discharge of a runner to operate at 45m head and give l472kW at the satne cfficiency.
What is tlie specific speed of both the hrrbines? (07 Nlarks)

OR
2 a. Witli h-s diagram, show that reheat factor in rnulti stage turbine is gleater than unity

(08 Marks)

b. A 16-stage axial flow comprcssor is to have a pressurc ratio of 6.3 and tests have shown that
a stage ef'ficiency of 89.5% can be obtained. The intake conditions are 2881( and I bar.

Fincl : i) Ovcrall cfficicncy ii) Polytropic efficiency iii) Preheat factor. (08 IIarks)

The radial velocity is constant There is no velocity o1'whirl at outlet. Show that

l-R
lhe nozzle ar,gle is given by or = cot-l

1-e
e (08 Marks)



5a.

6a.

b

b

8

the rLlnner, axial iength of the blade at inlet 0.1 x conespondrng diameter.
flow ratio:0.15, hydraulic efliciency :80o/o, overall efficiency: 135u%, area blocked by the
bladc thickness:5% of area olflow at inlet. Assun-rc radial dischargc at outlet and velocity
o1'florv is constant throughout. Calculate :

i)
iit
iii)

I)iarnctcr of the runncr at inlct and outlet
GLridc vane angle
Moving vane angle at inlet and outlet.

? nf 1

(10 Nlarks)

15ME53

Module-3
Derivc the condition for rnaximrlm blade efficiency of a sir:rglc stage irnpulse steam turbrne.
Furlher, shorv that (lu),.,,"* : cos2crr for symmetricai bladcs w,jth no fiiction rn the blacle

(08 Ilarks;channels where crr .= Nozzle angle.
A single stagc inrpuise turbine rotor has a diameter of l.2rn running at 3000rprn. 'l'irc 

r-rozzlc

anglc is 1u", Blade speed ratio is 0.42. The ratio of relative velocity at outlet to relativc
velocity at inlet is 0.9. The outlet angle of the blade is 3" less than the inlet anglc. Stearr
flow rate is 5Kg/s, Draw the velocity triangles and find :

i) fllade angles
ii) Tower dJveloped
iiit Blade efficiency. (08 Marks)

OR
What do yolr mean by compounding of steam turbine? Explain with the hclp of a schematic
diagram, a two row pressure compoundcd impulse turbine stagc. (06 \,Iarks)
Dry saturated steam at l0bar is supplied to a single rctor axial florv impulse turbine, thc
condenscr prcssure being 0.5 bar. The nozzle efficiency is94{% and the nozzle angle at lotor'
inlet is 18" to the wheel piane. The rotor blades are equrangular and move at a speed ot'
450m/s. If the blade velocity coefficient for the moving blades is 0.91, detennine:
i) Power olrtput tbr a mass flow rate of lKg/s ii) Rotor efficiency iii) Stage efficiency.

(10 Ilarks)

7 a. Shorv thar fbr a Pelron whcel, ,n. ,l,uYffiraulic efficiency is given by
l- I(cosp,(n.),,, -, -,-

Whcre K - bladc vclocity cocfficicnt, [}: : Blade angle at exit. (0tt \Iarks)
b. A three jet Pelton wheel is required to generate 10,000 kW uncJer a ner heacl o1'ul00m.

The blade angle at outlet is 1 5o and the reduction in relative velocity over the buckets is 501,.

If the overallefficiency is 80%. C, = 0.98 and speed rario:0.46. llnd :

i) Diarneter of each jet
ii) total flow rate in rnr/s
iii) Tangential force exerted by a jet on the buckets. (08 \Iarks)



I
b

10 a.

b. An axial florv
Entry c
Mean blade
rotational : 18000 rpm
b ladc :6cm,
B

i)
il

has the follorving data :

and 20oC. Degree tior-r:50%
: 36cm

C

(07 llarks)

3 of 3
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Module-5
\Vrite a note on cavitations in centrifugal pumps. (04 N,Iarks)
Detire an expression for the static pressure rise in the impeller ola centrifugirl pump u,rth
lelocity triangles. (06 Nlarks)
A centrifugal pump is running at l500rpm. The outlet angle of the impeller is 45" and the
relocity of flow at the outlet is 2.5m/s. The dischargc through the pump is 0.2mr/s when the
pulxp is working against a head of 20m. If the manometric efficiency is 80%. draw the outlet
r elocity triangle and calculate :

i) The diameter of the impeller at the outlet
ii) Width of thc impeller at outlet. (06 Nlarkr)

(09 Marks)
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length of lm between the suPPorls.

Determine maximum deflection and

P

L 'n^ 
r'1

(10 Marks)

Cross section of the beam is

bending stress induced in the
(10 Marks)

It is made of
60mmx
beam due g mss

Q-q

Fig.Q2(b

3 a member subjected to axial load
(06 Marks)

250 mm at the midpoint of a simply supported beam.

a

OR
4 a. Obtain Sodcrberg's member subjected to fatigue loading. (06 Marks)

b. A steel connecting gular bar cross section having depth twice that of width is

subjected to a reversed axial load of 18 kN. The endurance stress is 300 MPa and

yield stress is a. Determine suitable cross-sectional dimensions of the connecting

rod. Take : 0.9, load factor : 0.7, surface fbctor : 0.85, stress concentratton

factor: 1.5, No sensitivity : l. Factor of safety : 1.8. Neglect column effect. (10 Marks)

I of 3
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Fitth Semester B.E. Degree Examination, Jan./Feb - 2023

Design of Machine Elements - !

Time: 3 hrs. I\'[ax. Marks: 80

t\ote: l. Answ,er any FIVE full questions, cltoosing OIYE full question lrom euch moclule.

2. Any missittg data may be suitably assunted-

3. LIse o./'desigrt duta handbook is permitted.

a.Discrtsst1refactorslvhichgoVemffinofanappropriatemateria1foramachine
cot'nponent (06 Nlarks)

b. A shalt ol50 mm diarneter is stepped down to 40 mm with a fillet radius of 5 mm and

torque Mt" lf the allowable shear stress is 50 Nimmt, detetmine the power that can be

transmitted at 1200 rpm. (10 Marks)

examples with neat sketches. (06 Marks)

a rectangular bar of cross section as shown itt

F ig.Q2(b) limiting the maximum stress to 130 MPa taking stress concentration into account.

f ,'-*

r
t
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6a

b.

Module-3

loo
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(08 Marks)

al rivets is subjected to an

the diarneter of rivets, if the
7 a. A

r: 40

eccentnc
permissib

of

t0

Fig.
f4

(08 Marks)
Determine

jo

t?u

same size as shown in Fig.Q7(b)
tress is 140 N/mm2

tota

I

a
t

I

It
I

I

Fig.Q7(b) (08 Marks)

tfh^l

lpo

lo!

b. A bracket is suppofted by
the diameter of rivet if the

I

j



OR
8 a. A welded connections as shown in Fie.Q8(a)

the plane of the welds. Determine the size o
weld is 100 N/mm2. Assume static conditions

b, Determine
shear strcs

(08 NIarks)
joint as shou,n in Fig.Q8(b). The allow'able

fe

P

(08 Marks)

(06 Marks)
Its are of same size and are made of
allowable shear stress of 52 MPa.

iz rr,J

(10 Marks)

the bo
a and

,

l['a

OR

)k**r<*

ri

10 it. Derive the expression for torque required to lift the load on square threaded screw.(08 Marks)
b. The square thread of screw jack with specification 80 x 16. with a double start is to raise a

load of 100 kN. The mean collar diameter is 130 mm. The coefficient of friction fbr the
threads and the collar are respectively 0.1 mm and 0"12. Determine:
(i) Torque required to raise the load

1ii) Efficiency of the screw
(iii) Whether self-locking exists'J (08 Marks)

'': 
.. i
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F't7(totY''3
Fie.Qe(b)

Ia kr']

Fig.Q8(b)

9a.
b.

o

I


