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Before answering the question-paper candidates

should ensure that they have been supplied to correct

and complete question-paper. No complaint, in this

regard, will be entertained after the examination.

Note : Attempt any Five questions. Use of PSG/

IK Int. Pub. Design Data Book is permitted.
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5. (a) What is L10 life ? What is the relationship

between L10 and L50 life ? 5+15

(b) A ball bearing with a dynamic load
capacity of 22.8 kN is subjected to a
radial load of 10 kN. Calculate :

(i) the expected life that 90% of the
bearing will reach

(ii) the corresponding life in hours, if
the shaft is rotating at 1420 rpm

(ii) the life that 50% of the bearing
will complete or exceed before
fatigue failure.

6. Following data is given for a full hydrodynamic
journal bearing :

Radial load = 2.5 kN, journal speed = 1500
rpm, diameter = 50 mm, Length = 50 mm,
Radial clearance = 0.05 mm, viscosity of
lubricants = 25 cP. Assuming that the total
heat generated in the bearing is carried by the
total oil flow in the bearing, determine :

(a) Coefficient of friction

(b) Power lost in friction

(c) Total flow of oil

(d) Minimum oil thickness and

(e) Temperature rise.
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1. (a) How do the size and surface condition

of a component affect endurance

strength ? 5+15

(b) A shaft of 50 mm diameter is subjected

to fluctuating torque of 1.5 kNm to

–0.75 kNm. If Sut = 525 N/mm2 and Svt

= 450 N/mm2, determine the factor of

safety.

2. A 355 mm diameter pulley, A, mounted on a

counter shaft midway between bearing, 1000

mm apart, transmits 20 kW at 1500 rpm to a

machine below it by a flat belt drive. the

power is fed to the counter shaft by another

pulley, B, 280 mm in diameter and mounted at

an overhung of 175 mm. The electric motor

vertically below pulley B provides power to it.

The belt tensions on both the pulleys are

vertical and coefficient of friction is 0.28.

Design the shaft if d = 44 N/mm2 and d =

72 N/mm2. 20

3. Design a helical compression spring for the

valve mechanism. The axial force acting on

the spring is 350 N (when the valve is open)

and 175 N (when the valve is closed). The

length of the spring is 35 mm when the valve

is open and 40 mm when the valve is closed.

The spring is made of oil hardened and

tempered valve spring wire. Assume

permissible shear stress for spring wire as 30%

of ultimate tensile strength and modulus of

rigidity as 80 kN/mm2. The minimum inside

diameter of spring should be 2 cm. Design the

spring and calculate (a) spring wire diameter

(b) mean coil diameter (c) number of active

coils (d) total number of coils (e) solid and

free length (f) pitch of the coil. 20

4. (a) What is the use of nipping of leaf spring ?

Explain. 8+12

(b) A laminated spring of an automobile is

to carry a load of 3.5 kN. The spring is

to be made 0.8 m between the supports.

Design the spring. Number of leaves may

be taken as 7 with one of them having

full length. Distance between U-bolts may

be taken as 44 mm.
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7. (a) Discuss the formative number of teeth in
a bevel gear.

(b) Design a pair of spur gears for a machine
operating at 240 rpm, driven by an 8
kW, 1200 rpm electric motor. Starting
torque may be taken as 130% of the
rated torque. The approximate center
distance may be taken as 300 mm. 5+15

8. Discuss the following :

(a) Design for Ergonomics

(b) Goodman and Soderberg's criterion for
fatigue design

(c) Force analysis in bevel gear. 7+7+6
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