50, will be treated as malpractice.

y-revealing of identification, appeal to evaluator and /or equations written eg, 42+8

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2.
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Fifth Semester B.E. Degree Examination, Dec.2015/Jan.2016
Dynamics of Machines

5 E.‘?"a
Time: 3 hrs. Max. Mar!g\s,;;f‘ab
Note: Answer any FIVE full questions, selecting et é,»*
atleast TWO questions from each part. o )
"
W, b
PART - A O
», ‘{}
I a.  Explan the static force analysis of two-force, three-force membe {;s}!@d two forces with a
torque. o (06 Marks)
b. Explain the principle of virtual work applicaticn to analysis of sf&tlc forces of 3 mechanism

4 Mmrks)
c. Write the procedure for dynamic analysis of four —bar m@eﬁxdmsm (10 Marks)

2 a. Sketch and explain turning-moment diagram of a smglechhnder four-stroke engine.

. (05 Marks)
A punching machine carries out 6 holes per erﬂKL@ Each hole of 40 mm diameter in 35 mm
thick plate, it requires 8 N-m of'e nergy/mnl%ﬁ he sheared area. Stroke of punch is 95 mm
each. Find the capacity of motor required, if the mean speed of the flywheel is 20 nv/s. Ifthe
co-efficient of fluctuation of speud ;;q #3% of mean speed, determine the mass of the
flywheel. (15 Marks)

=

'*.n f

Explain different kinds of fin uon (06 Marks)
Prove that centrifugal tenswg\s one — third of maximum tension in an open belt drive.

(06 Marks)
In a thrust bearing. ¥ “external and internal diameters of the contacting surfaces are
320 mm and 200 respectively. The total axial load is 8 kN and the pressure intensity is
350 kPa. The s tates at 400 rpm, coefficient of friction is 0.06. Calculate the power lost
n overcomn}gﬁ{he friction and the number of collars required for the bearing. (18 Marks)

gmm

o

o

Exp ai ﬂgb static and dynamic balancing of rotating masses. (06 Marks)
. L.tarries four masses at different planes of magnitude my, 30 kg, 50 kg and 40 kg
r Spp?!f}vely at radii of 180mm, 240mm, 120mm and 150 mm. The planes containing
sses B and C are 300 mm apart. The angle between the planes B and C is 90°, and make
- {_an angle of 210° and 120° respectively with the plane D in the same — sense. Find :
\Qf’:h 1) the magnitude and angular position of mass A
N i) the position of planes A and D. (14 Marks)

e

e

PART -B

5 a. Discuss the balancing of V-engines. {06 Marks)
b. Inan in-line-six cylinder engine working on two—stroke cycle. The cylinder centre lines are
spaced at 600 mm. In the end view the cranks are placed 60° apart and in the order
1-4-5-2-3-6. The stroke of each piston is 400 mm and the connecting rod length is

1 m. The rotating mass per crank is 100 kg and reciprocating mass per cylinder i1s 200 kg.

The engine rotates at 300 rpm. Check for the balance of primary and secondary forces and

their couples. {14 Marks)
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Explain the terms related to Governors :

1) Sensitiveness it} Isochronisms  111) Effort 1iv) Power. (08 Marks)
In a porter governor, each of the four arms are 400 mm long. The upper arms are pivoted on
the axis of the sleeve, whereas the lower arms are attached to the slezve at a distanceinf
45 mm from the axis. Each ball has a mass of 8 kg and the load on the sleeve is 60 kg Yvhat
will be the equilibrium speeds for the two extreme radii of 250 min and 300 mm Bfgoatatlon
of the governor balls? g 4 (;l& Marks)

Explain the gyroscopic effect on naval ships during: steering, pitching angfﬁon'?ng
(06 Marks)
The turbine rotor of a ship has a mass of 3500 kg. It has a radius o ﬁ@?‘,mn of0.45mand a
speed of 3000 rpm clockwise when looking from stern. Determ1 e gyroscopic couple
and its effect upon the ship :
1) When the ship is steering to the left on a curve of 100 rp, raﬂ&ﬁs at a speed of 36 kmph
i) When the ship is pitching in a SHM, the bow fallipg’ With its maximura velocity. The
period of pitching is 40 seconds and the total anpu?ar displacernent between the two
extreme positions of pitching is 12°. o (14 Marks)

Derive an expression for velocity and accelermf a tangent cam with roller follower.

(10 Marks)
A tangent cam with a base circle diameter of 50 mm operates a roller follower of 20 mm
diameter. The line of stroke of the rdiles follower passes through the axis of the cam. The
angle between the tangential faces of Yhe cam is 60°, speed of the cam shaft is 200 rpm and
the lift of the follower is 15 mm. €alculate :
i) The main dimensions of the cam

i) The acceleration of thesfallower zt the beginning of lift. {10 Marks)
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