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PART A — (10 % 2 = 20 marks)
1. State ‘Grashoffs Law’.
2. Classify different types of cams.
3. State the ‘1aw of gearing’.
4, What do vou understand'by' ‘.gea'r train’?

5. What is centrifugal tension in a belt? How does it affect the power
transmitted?

6. Differentiate between self-locking and overhauling screws.
7. Differentiate applied force from constrained forcs,
8 State ‘D’Alembert’s principle’.

8. Dafferentiate between static and dynamic balancing.

1G6.  Differentiate between free and forced vibration with an example.
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PART B—(bx13=6065 malks)

Sketch and epram any four inversions of four bar mechamsm Wlth its

AR RO Or . .
In the mechamsm as shown in Figure. 1 the crank OA rotates at

£ 20 rpam anmclockmse and gives motion to the sliding blocks B and D.
S The dlmensmns of the various links are OA = 300 mm; AE = 1200 mm;
BC 450 mm and CD 450 mm.

1050 mm —————>»f
Figure. 1

For the given conﬁguratwn determine (i) velocity of shdlng at B and D,

& - _3-'(11) Angular velomty of CD.

v Derlve an expressmn for the minimum number of teeth required on the
“pinion in: order to avoid interference in involute gear teeth when it
me_shes with wheel.

Or

“An’ epicyclic gear train, as shown in Figure 2, has a sun wheel S of 30

teeth and two planet wheels P-P of 50 teeth. The planet wheels mesh

" with the internal teeth of a fixed annulus A. The driving shaft carrying

the sun wheel, transmits 4 kW at 300 r.p.m. The driven shaft is

connected to an arm which carries the planet wheels. Determine the
" speed of the driven shaft and the torque transmitted, if the overall

- efficiency is 95%.

Figure. 2
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13. (&) (®  The pitch of 50 Him mean dlameter threaded screw of a screw jack
is1Z. 5mm. The coefﬁczent of friction between the screw and the nut
18 (.13, Deteri mine; the torque 1equ1red of the screw to raise a load
of 25 kN, assuming the load to rotate with the screw. Determine the
ratio of the torque 1equ1red to raise the load to the torque required
to lower the Ioad and a].so the efﬁmency Of the machine. {7)

(i) A single plate clutch (both 51des effectlve) is 1equ1red to fransmit
26.5 kW at 1600 r.p.m. The ouber diameter of the plate is limited
to 300 mm and, mtenmty of pressure between the plates is not to
exceed 68.5 kN/m?2 Assummg uniform wear and a coefficient of
friction 0.3; . show . that ‘the mnef dlameter of the plates 1s
appmmmately 90 mm S (6)

(b) © A leather belt is required to transmit 7.5 kW from a pulley 1.2 m in
diameter, rurining at 250 rpm’ the angle embraced is 165° and the
coefficient of friction befween the belt and pulley is 0.3, if the safe
working stress for the leather belt is 1.5 MPa, density of leather
1 Mg/m3 and the thickness of bell 10 mm, determine the width of
the belt taking centrifugal tension into account. (D

(1} Derive the expr'éssio:n for the length of belt in open belt drive. {6)

14. (a) The Figure. 3 shows the four bar mechanism and external forces and
torques are exerted on or by the mechanism. Sketch the free body
diagram of each part of the each mechanism including frame. Neglect
friction between the links/pairs.

_ F'igure'. 3

Or

(b) The crank pin circle radius of a horizontal engine is 300 mm. The mass of
the reciprocating parts is 250 kg. When the crank has travelled
60° from 1.D.C, the difference between the driving and the back pressures
is 0.35N/mm” . The connecting rod length between centres is 1.2m and
the cylinder bore is 0.5 m. If the engine runs at 250 r.p.m and if the
effect of piston rod diameter is neglected calculate (i) pressure on slide
bars (ii) thrust in the connecting rod (ii1) tangential force on the crank pin
and (iv) Turning mement on the crank shaft. S
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an Masses A B, C and D are attached to : a bhaft and 1eveive in the
game! p}ane The masses are 12 kg, 10 ke, 18 kg and 15 kg respectweiy
and their: radn ‘of rotations are 40 mm, B0 mm, 80 mm and 30 mm. The
angular position:of the masses B, C and D are 60°, 135° and 27 70° from
the nmass A Fmd the magnitude and position of the baianomg ma%s at a
radms of }OD mm

The dlsc 'of tmsmna} pendulum has a  moment  of inertia of
GOOkg em? and 13 immelsed in a viscous fluid. The blaSS shaft is

attached to itis of 10 em diameter and 40 cm long. When the penduium is
V1bratmg, the observed amplitudes are 9°, 6° and 4°, Determme

Logarlthmlc decrement

Dampmg torque at umit velocity

(111) Perlodlc tlme of Vlbratmn

Assume.for the brass shaft G = 4.4 x 10" N/m?. What would be the
frequenc be 1f the disc is removed from the viscous fluid?

PART C— (1 x 15 = 15 marks)

Sketch atleast one example of the use of a planar four bar linkage in
practme in the workshop, in domestic applications, on vehicles and on
agmcultural machmes

Or

(by: Construct the profile of a cam to suit the following spemficatmns

Cam shaft diameter = 40 mm; Least radius of cam = 25 mm; Diameter of
roller. = 25 mm; Angle of lift = 120° Angle of fall = 150°% Lift of the
foﬂower = 40 min; Number of pauses are two of equal interval between
motmns

Duﬂng the hft the motion is S.H.M. During the faﬂ the motion 1s
uniform acceléeration and deceleration The speed of the cam shaft is
uniform. The line of stroke of the follower is off-set 12.5 mm from the
centre of the cam
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