50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Slxth Semester B.E. Degree Examination, June/July 2023

Time: 3

Design of Machine Elements - 1l

L o
" ,

hrs. Max. Marks: 100

Discuss about the following
(1) Active coils -
(i)  Deflection
(1)  Solid length.. -
(iv)  Free length ‘
(v)  Resilience Fny (05 Marks)

Derive an expression for energy stored ina, $prmg (05 Marks)

Design a helical compressmn spring to carry a load of 500 N with a deflection of 20 mm.

The allowablé shear stress in the spring material is 350 MN/m? and the modulus of rigidity

is 82.7%10° MN/m’. The spring,index is 6. (10 Marks)

OR

diameter which runs at-500 rpm. The angle of lap is 150" and the coefficients of friction
between the belt and the'pulley is 0.3. If the belt density is 1000/kg/m® and the stress in the
belt is not to exceed 2.75 N/mm’, find the power that can‘be. transmitted by the belt. Also
find the mitial tension in the belt. g (10 Marks)
An oil well has to be drilled to a dept‘h of 900 mm using 100 drill pipe. Assume 200 N for
every 15 m length of pipe. The rope sheaves are of 80 mm diameter and acceleration is
2.5 m/s*. Determine the size of 6x 37 wire rope for lifting the string of pipes using a FOS as
3 and ultlmate stress as 1800 MPa (10 Marks)

untreated with 14 FDI. Check the! des1gn for dynamic and wear condition. (20 Marks)

1 a
b.
A

2 a
b.

3

4

i,

2

OR
A pair of helical gears aréy.,;g%l{sed to transmit 15 kW. The teeth are 20° full depth in normal
plane and have a helix angle of 30°. The pinion has 24 teeth and operates at 1000 rpm. The
velocity ratio is 5 to 1. The pinion is made of cast steel [6, =50 MPa] and the gear is of
bronze [Gd =40M a] The pinion material is hardened to 200 BHN. Design the gear pair.
(20 Marks)
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Module-3 &
A pair of straight tooth bevel gear at right angle is to’ transmit 5 kW at 1200 rpm of the

pinion. The diameter of the pinion is 80 mm and the%r velocity ratio is 3.5 to 1. The tooth form

°

is 14% composite type. Both pinion and g

Var‘% made of CI [cd =59 N/mmz] . Determine

the face width and the required module from the stand point o strength using Lewis
equation and check for design from the stand point of dynamic load and wear load.

# (20 Marks)
£%9¥ OR S
Design a worm gear to transmit 2 kW at 1000 rpm, spe(;d‘“"ratio is 20 and centre distance is
200 mm. o 4 § (20 Marks)
Module-4

a face angle of 14° has to transmit 286 N-m of torque at a speed of
e larger diameter of the clutch is 250 mm, face width is 60 mm and
f friction is 0.18. Determine (i) Axial force to transmit the torque (ii) Average
ure (iii) Maximum normal pressure. Assume uniform wear condition.

o - (10 Marks)
A sifigle plate friction clutch of bot sides effective has:0.3 m outer diameter and 0.16 m
inner diameter. The coefficient of friction is 0.2, and'it Tuns at 1000, rpm. Find the power
transmitted for uniform wear and uniform pré$s§ufer distribution -cases if the allowable
maximum pressure is 0.08 MPa. Gy * g (10 Marks)

««««««

OR

Fig. Q8 (a) shows a Cl brake shoe. The oefficient of ﬁ'ict\i,"‘(h‘iisﬂ0.30. The breaking torsional
moment is to be 346 N. Determine * B

,,,,,,,

(i) The force: . for anti-clock wise rotation.

(i) The force P, for clockwise direction.

(iii) Where must the pivotﬁe"‘%piaced to make th )%r‘ake self energizing with the counter
clockwise direction ‘

~~~~~

Fig. Q8 (a) (10 Marks)
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b. In a simple band break, the length of the lever is,440. mm, the tight end of the hand is
attached to the fulcrum of the lever and the slack erid to'a pin 50 mm from the fulcrum. The
diameter of the break drum is 1 mm and arc of contact is 300°, the co-efficient of friction
between the band and the drum is 0.35. the: break drum is aftached to a hoisting drum of
diameters 0.65 m that sustains a load of 20.kN P(Fig. Q8(b)),

(i) Force required at the end of lever to pport the load.

(i) Width of steel band if the tensile stress is limited to 50 N/mm2

ey L4240
50

73 20K

Fig. Q8 (b). (10 Marks)
s, Module-g
9 a. Derive Petroff’s equation for lightly loaded bearmg . (12 Marks)

b. For a full journal&bearing has the following-specification : Shaé diameter 45 mm, bearing

»»»»»

length 66 mm, @léggance ratio 0.0015, Si;aed 2800 rpm, Loé.dSOO N and absolute viscosity

8.27x107° Pa-S;‘ff;I;Détemﬂne (a) fri iérf‘falwtorque (b) Co-efficient of friction (c) Power loss.
’ . . (08 Marks)

T

10 a. A full journal bearing of-50

0 mm diameter and %IOO mm long has a bearing pressure of
1.4 N/mm”. The speed.of _Jjournal is 900 apm and the ratio of journal diameter to the

diametrical clearance is 1000. The bearing 15 ubricated with oil whose absolute viscosity at
¢ operating temperature of 75°C may be taken as 0.011 kg/m. The room temperature is
{35°C. Determing ",

(i) The amount ofartificial cooling required.
(ii) The mass_of lubricating 0il, required, if the difference between outlet and inlet
temperature of the oil is 10°C:
Take specific heat of 1850 J/kg'K. (10 Marks)
b. A bearing for an axial ﬂQ?Evl’%cbmpressor is to carry a radial load of 4905 N and thrust load of
2452 N. The service imposes light shock and the bearing is used for 40 hours/week for
5 years. The speed of the shaft is 300 rpm and diameter of the shaft is 60 mm. Select a

suitable bearing: . (10 Marks)

% % k K %
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