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Fifth Semester B.E. Degree
Dynamics

Fig

\'1irr, N'larks: 100

module.

(06 Marks)
determrne thc
llreltslolrs iil r)

(1,1 \larliil

y15b
t

Q1(b

p: rooan/

e

5

ot{
il. Statc I)'Alcrlbcrt's principle and rts signil)cancc. (0(r )larti.s)

b. Irr slicler crank mcchanism, the crank is 300rnm long and connecrting roci 850n-rnr long. l'irc
piston is of 90rnm rn diameter and gas pressure acting on the piston is 5MPa. Whcn thc

crank has moved through 45" from IDC. Find i) Thrust in connecting rod ii) Reactton
from guide (piston side thrust) iii) Torque acting on the crank shaft iv) [.oad on nurin

bearings. (1rl Nlarl<s)

Module-2
a. I:xplain Static and Dvnarlic balancrng of rotating nlasse's. (0(r \t:rr'[rr
b 'i-hc four masscs A, Il, C and D having thcir radiLrs ol'rotation as l0Onrrtt. 1.5f)nrnr. ]50nirr;

and 300mm are 200kg , 300kg , 240kg and 260kg in magnitude respectively. -['he anglc

between the succcssive masses are 45o,75o and 135'respectively. Determine the positrorr
and magnitude of the balance mass required. if it's radius o1'rotation is 200rnrn. (l,l )Iarksr

OR
A four cy.linder inline engine has two outer cranks placed al 120" apart and their indiviclLurl
reciprocating masses are 200k9. l'he distance between cranks are 200mm , 600mm and -500n.ril
respectively. -ilre crank radius is 300mm and the length ol'conrtecting rod is l200ninr.'l-hc crarrl..

rotaitcs at 140 rpnr. It'thc cngine is to be in coml)lctc pnnlary balattcc^ tlnci thc rcciprocalrrrr.,

lnasses and the rclativc angular positior-rs lor cach o1'the inncr crarrks r\lso llnd thc nragnitrrrlc irl'
sccondary unbalancc lbrce. (2{) \larl.s)

Module-3
a. Def-ir-re the fbllowing tcrms with respect to working of governors :

i) Sensitiveness ii) Isochronisms iii) Stability iv) Controlling lorce. (0tt Marks)

D
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l-r

6 a.

b

ancl an cfl'ective diameters of 66 l'he rotatinB parts of the enginc havc a monrent o1'

Inertia o{'l.2ke ,rt -fhe 
gear ratio ol' e to back axle is 3,1.'l'he engine a.xis is parallcl to

7 tt.

b

tl

9

l0 a.

b

lhc rcar arlc and the cranl< shatl rotates in the siirre seuse as the roatl rvhecl. I'hc nlrss o1'thc
vclrrclc rs 12(X)kg anci tlrc centrc ol'nrass rs -550rnnr above thc roaci levcl 'l'hc turck wirlth ol'
thc r,chrclc is 1.5m. Determine the limiting speed o1'thc vehiclc arounci a cur'\'c rr'ith,3()nr
radius so that all the lburwheel maintain contact with the road surface. (t2 \larks)

Module-4
Derive the ecluation fbr natural liequency o1'the spring nrass system considering the mass ol
the sprirrg into account. (10 \larks)
I'.valuate the natr,rral fiequency of the system show'n in Irrg Q7(b) usrns Novton's nrcthod.

(10 )larks)

]rig Q7(b)
:

.

tt

a Dcflrre thc lbllowing with respect to
iri) [)arrprng fhctor

lr A ntlr:: ul ll'q i: srrllprl

Vr tion . i) N

rr,) [.ogarithmic dccrcrnent
rtecl on a s

atural fi ecluency ri) I{e sonancc
(08 \larksl

cl'{rcient ol'
lieclLrency

lind : i)
mg co

is lost in the il o1-thc barrcl

a dash pot havrnu rlanrprrru co-

recoil velocity of'the gun
which is engagcd at the end o1't.he recoil stroke

pring ol'SkNirn ancl has

drsplucclncnt ol' Srnrrr is5 N secr'm. I 1' the grven, lind i1 I)arnpcd natural
ii) [-o AmplitLrde a{ler 3 cycles. (12 Marks)

cqllatlon o tbr fiee ( 10 \lurks)
barrel , 600kg has a recoil spring o1'stiflness 345Nlmrn. If'the barrel rccoiis

a. I)crive
b. A gun

one rrelter
ri) 'l'he

,{,ssurlc r-r (10 \larks)

and prove that Logarithmic decrcmcr-rt

sibilitv

(10 Marks)

2 ol'2

(1 0 Ilarhs)
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2 a. What is

b. A turbine

3

4

head ol-6 m. fhe large purxp is reqLrired du*p water to a head of 30 m. The

scale ratio ol' Assume same e and similarities. Find (i) Speed

(ii) Por,ver o1' (iii) ratio of dis and model. (10 Marks)

OR ,,i'

tlrbine is greater than unity

5 a. What is the necessity
explain any two

(10 Marks)
is 2. The inlet static temperature is

unding of steam turbine? With a neat schematic sketch,

ounding of steam turbine. (10 Marks)comp

b. The following data to Delaval turbine velocity of steam at the exit of the nozzle is

1000 m/s wit a ang le of 20'. The blade velocity is 400 m/s and tfre blades are

equiangular A MASS flow rate of 1080 kg/hour, the friction coefficient is 0.8 and the

nozzle e is 95o/o. Construct the velocity triangle and determine (i) Blade angles

(ii) Work done per kg of steam (iii) Power developed (iv) Blade efficiency

e lticrency.
1 of2

and (v) Stage
(10 Marks)

17ME53

d" relationship between
(10 Marks)

polytropic etficiency power developed and Reheat factor. mass flow rate is 25 kgls.
(10 Marks)

Module-2
for an A'lternate form pxplain the different

(10 Marks)corxpone nts of energy equation"
establishing

utilization factor is given by, €,,,o:
2$cos Cfr

I + 20R cos cx,l

b. Define utiiization factor and derive an equation
utilization factor and degree of reaction.

OR



OR
6 a. The follolving data refers to a stage of a reaction tur

ratio : 0.72, Outlet blade angle : 20', Rotor specd

efficiency (ii) Percentage increase in diagram e

the best theoretical speed.
b. Following particulars referes to Parson's

one ring of moving bladcs. The trean

3000 rpm. The inlet velocity to blade is 300 the blad

flow rate is 7.6 kg/s. Calculate (i) Blade angle (ii)

l7ME53

diameter : 1.5 m, Speed

rprn. Determine (i) Dtagram
the rotor is designed to run at

(10 N{arks)

of one ring of fixed blades and

blade ring is 90 cm and its sPecd is

e outlet angle is 2
Tangential fbrce

0' and the steam
and (iii) Porver

(10 Marks)developed.

7a.

b

8a.

b

9a.

50 mm.
efficiency

10 a. What is the role of a
explain the 3

b. A centrifugal
diameter is 70 c
entry and

at an angle of 40' at outlet and the rvidth at outlet is
(ii) Work done by the impeller (iii) Manometric

(10 NIarks)

*****

500

(10 N'Iarks)

mm and inner diameter is 250 mm. The centrifllgal pump is

against a head of 40 m. Velocity of flow is constant and is
are set back

angle at inlet

OR
in a centrifugal coupressor? With a neat schematic diagram,

of diffusers employed in a compressor. (10 Marks)

compressor runs at a speed of 15000 rpm and delivers 30 kg/s of au'. The exit
velocity at exit is 100 m/s at an cxit angle of 75". Assume axtal

is 300 K, inlet total pressure is 1 bar. Determine
(i) Power to drive the pump. (ii) Total exit pressure

2 ofZ

(10 Marks)
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Design of Machin

Time: 3 hrs. Marks: 100

Note:1. Answer any FIVE full questions, module.
2. Use of design data hand book ,s

a. Deflne impact energy. Derive rn..OffiPfU, in pact srress in axial load. (0s Nrarris)

b. A cantilever beam o1'width 50mm, depth 150mm is l.5m long. It is struck bv a weight o1-

1000N that lalls from a height of l0mm at its free end.-I'ake E:206.8 r 10rM['a.
f)etermine impact factor, instaneous deflection, instaneous stress and instaneous loacl.

(12 IIarli:)

lof 3

w$ffiffiffi

(04 llarlts)
strcss cunccr)1ra1itlt itt

(06 \Iarks)
C

Module-l
I a Deflne Machine design. Briefly explain steps involved in design procedure. (OtJ )larlis)

il Consider a rnachine member 50mm diameter and 250mrn long, [t rs supportcd at onc cttd

and other end as a cantilever beam. Calculate the princrple stress and maximum shear stress

for the given load condition. (12 Marks)

T"Ikllt\
P* d3 [<l.t

f,= lSxn,

Fig Q. 1(b)

2 a. State and briefly explain four theorie, ol#,u...
b. Define stress concentration. Mentron any two methods of

the components.
identilying

A stepped shaft of circular cross-section is as shown in figure is made of 20Mn2 steel having

o, :432MPa. Dctcrminc thc value of 'd' and the fillet radius so that the maxirnunr sllu\\
will be limited to ratio corresponding to lactor oI-safety 2.5. (10 \lrrl<s)

Hi ilr,

$"o,1[ KNI

. .?5.o I
b---i----------{

Fig.Q.2(c)

{

Jso -/



4 a.

b.

l7ME54

OR
Derive Soderberg equation for designing members su fatigue loads. (06 Marks)
A steel member of circular cross-section is stress that varies from
0 to 35MPa and at the same time, it is subjected to s that varies from -14MPa to
+28MPa. Neglect stress concentration and co ssuming that maxirnurn strcss in
torsion and axial load occurs at the The u-raterial has o.,,,, - 206MPa,

\

Fig Q.7(b)

2 of3

5

6a.

7

t
ot_o

e-

Module-3
A shaft is sLrpporled by two bearing placed lm apart. A 500mm dianreter pulley is mounted
at a distance of 200mm to the right of lefi hand bearing and this drives a pLrlley drrecrll,,
below rt with the help of belt having maximum tension of 3000N. The pulley weighs 1000N
Another pulley 300mm diameter is placed 300mm to the left of right hand bearing rs driven
with the help of electric motor and the belt is placed horizontally to the right lr,hen vrewccl
fiom thc letl bearing This pulley weigh 500N.'fhe angle o{'contact for both the pullcy is

180" arrd pt:0.24. I)etern"rine suitable diar.neter ibr solid shaft, assuming torqlre on one

pullcv rs equal to torque on other pulley. Clroose Cl5 steel having o,, - 23,5.:1Mf'}a.

o, : 425MPa as shaft material. Assume minor shock, use ASME code for dcsign. l-akc kcv
way ef1'ect as 0.75. (20 )tarks)

OR
Design and sketch a Spigot and Socket joint to connect two rods of 30C8 steelto carry axial
tensile and compressive load of l00kN Take allowable stresses as 61 90MPa.
o. : l00MPa. t : 50MPa (12 -ltarks)
I)esign a parallel key tbr ii gear shaft of'diameter 25rnm. 20kW power at l000rpnr is

transmitted iiom the shatt to tlre gear. 'Ihe yielcl strength of key material in tcnsion is

450MPa and lactor of saf'ety is 3. 'l'he yield strength rn compressiorr can be assunred to be

equal to yield strength in tension. Deterrnine the dimension of the key. Assunre shear stress
as 500'n olyield stress in tension. 108 \t:rrks)

Module-4
Design a double riveted butt joint with two cover plate lor the longitudinal seam ol'boilcr
having l2mm plate thickness. Assume an efficiency o1'75%, allowable tensile stress in the
plate of 83N/mm2, allowable crushing stress o1'138N/mm2 ancl allowable shcar stress ol
55Ninrmr in rivct. (ll Nlarks)
Deterntine the diameter cl1'nvet fbr the bracket as shown in Fig.Q.7(b). l'he allorvable
normal and shear stress are l20N/mm2 and 60Nimmr. (07 Nrarks)

l&oo

b,



OR
[i a. Determine thc sizc of weld for a cccentrically

allowablc stress in wclcl is 75N/rnm'. Tuk. h, : 1

9a.

l7ME54

as shown in Fig.Q.8(a). Thc
(12 )Iarks)

es kN

Fig.Q.8(a)
b. A plate o1'80mm u.,ide and thick is .ioined with plate by a srnglc triursvcr'\c

weld and a doublc paralle I Determine the length le I f illct rveld il-thc loint i:
sLrbjected to statrc Ot 90MPa. t 5 5MPa (08 Marks)

another
of paral

b

::: :': '

. 'iliiil,, 'tifl
''il lr- r!

Design a screw .jack wrth a lifi
[o,, : 328.6MPal lor the screw and
fbr nut. Take overload : 2-5%o. shear
is used. Assumed factor o1'safbty as

: Ee}oBA

Fig Q.e(b)

OR
ot' 300rnm to lifl a load o1' -50kN. Select C40 stccl
soft phosphor bronze [ci,, : 345MPa and o, - 138MPa]
stress as 50% of lrisld stress. Assume heavy machinc oil
3 for yield, 6 lbr ultimate strenglh. (20 \tarl<s)

****+

10

6

f
T n

T

k aoo'}

3 of 3

(06 NIarks)
to an eccentric load P o1'

r r

subjected
l()kN with an eccerttricity of 500mm. The centre distance between bolts at 1 and 3 is 15Onrnr
and the centre distance between bolt at 1 and2 is 200mm. All bolts are identical. Thc bolrs
are made of plain carhon steel having iiield strength in tension of'400MPa and faclor oi'
salbty is 2.5. Determine size ol'bolts. (t4 i\tartis)
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