USN '15ME52
Fifth Semester B.E. Degree Examination, Dec 2019/Jan 2020
Dynamics of Machlgnes
Time: 3 hrs. Max. Marks: 80

Note: Answer any FIVE full questions, choqgmg ONE Sfull question from, each module.

Moédule-1
1 a. Considering slider crank mechanlsm, state and explain principle of virtual work. (06 Marks)
b. A four bar mechanism shown in Elg Ql (b) is acted by a force"P = 100, £120°N on link CD.
The dimensions of the various. mks are AB = 40 mm;. BC = 60 mm, CD = 50 mm,
DA = 30 mm and DE = 20 mm.,,wDetermlne the magmtude’and direction of input torque T
on link AB for the static equlllbrlum of the mechamsm &

50, will be treated as malpractice.

Fig.Q1(b) (10 Marks)
2 a. Explain in brief D’ Alvmbert s principle and statawhy it is used. W%\ (06 Marks)

b. A horizontal gas engmg%xui’inmg at 240 rpm l:;asfﬁ’ bore of 500 mm-and stroke of 600 mm.
The length of connectmg rod is 1.2 m and mass of rec Erocatmg parts is 200 kg. The
y hen the crank has turned an

(1)
(i)
(iii)
(iv) ,
(v) ‘Thrust on the bearmgs
(vi)" Turning movement on‘the crank sha
(vii) Acceleratlon of the flywheel whic]

s mass of 100 kg and radius of gyration of
e is 100 KW. (10 Marks)
¢

3 "“%Module -2
following propemés

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

3 A rotor has:
Mass | Magnitude (kg) Radlus (mm) | Angle (degrees) | Axial distances from
1* mass (mm)
1 9 kg »100 mm 0° -
2 7 kg 120 mm 60° 160 mm
3 8kg « 140 mm 135° 320 mm
-+ 6 kgw 120 mm 270° 560 mm

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

If the shaft is* balanced by two counter masses located at 100 mm radius r and revolving in

planes midway of planes 1 and 2 and midway of 3 and 4, determine the magnitude of the

masses and their respective angular position. (16 Marks)
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OR
A four crank engine has two outer cranks set at 120%¢to each other and their reciprocating
masses are each 400 kg. The distance between planes ’0f rotation of adjacent cranks are
450 mm, 750 mm and 600 mm. If the engine ds to be in complete balance, find the
reciprocating mass and the relative angular pésmon for each of the inner cranks. If the
length of each crank is 300 mm, the length of each connecting rod is 1.2 m and the speed of

rotation is 240 rpm, find maximum secondarjf* unbalanced force. (16 Marks)
Module-3 :
Define the term stability and sen31t1v1t‘y of a governor. (06 Marks)

XiS of rotation. The ma%u f the center load is 15 kg, the
mass of each ball is 2 kg and W iction of sleeve together Wtfh a resistance of the operating

gear is equal to a load of 25& W at the sleeve If the hmltmg inclination of the upper arms to

count, range of speed of the governor.
(10 Marks)

With neat sketehes,
ofa sh1p

\the effect if the aeroplane turns to

(08 Marks)
: Module-4
Define the followmg terms
(i) Harmonic mo on (11) Natural frequency
(iii) Amplltudev ) b vy Damplng ol (08 Marks)
Add the follo% h@ harmonic motio ‘nd check the solution graph1cally
(08 Marks)

(08 Marks)

Fig.Q8(b) (08 Marks)
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Module-5

Define logarithmic decrement and prove tha
where & is damping ratio. 2 (07 Marks)
The measurement on a mechanical vibratin system shows that the mass of 10 kg and that

the springs can be combined to give: an é ual spring stiffness S.N/mm. If the vibrating
system have a dashpot attached wh,tch éxerts a force of 40 N, when the mass have a unit

(09 Marks)

(i) Magpnification factor
(ii) Transmlsglbthty , (06 Marks)
A single ¢ linder vertical diesel engme has a total mass of 100 kg is mounted on a steel
i \'\an‘%“f The static deﬂect on owing to the weight of the chassis is 3 mm. The
gmounts to 10 kg and’the stroke of the engine 80 mm. A
j”féfylt of 2 N/mrn/sgp@s" used to dampen the vibration.

W

(10 Marks)
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