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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 : Design Data Book PSG/IK Intl. permitted.

Missing data should be suitably assumed

through your subject knowledge and

4. (a) Explain the concept of basic load ratings

(Static load carrying capacity and dynamic

load carrying capacity) with significance

for rolling element bearing.

(b) In a particular application where shaft is

rotating at an RPM of 1450, the radial

load acting on a ball bearings is 5 kN.

Select ball bearings for an expected life

of 8000 hours for two situations, namely,

(i) for 90% reliabiltiy, and (ii) for 99%

reliability. 10+10=20

5. Estimate the performance characteristic such

as load bearing capacity, friction coeff, side

flow etc. of a full journal bearing with

following data :

bearing length = 100 m

radial clearnace = 50 micron

journal dia. = 100 mm

radial clearance = 50 micron

radial load = 15 kN

journal speed = 30000 rpm

inlet temperature = 40ºC

Oil used is SAE10. 20
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experience as student engineer. Any design

decision taken in the form of assumption or

work situation must be clearly stated.

Attempt any Five problems.

1. (a) With the help of a neatly drawn S-N

diagram showing the scales used on the

axes and associated loading condition,

explain the associated concepts such as

Low cycle and high cycle fatigue,

endurance limit, etc.

(b) A machined and cold-drawn steel bar, 60

mm in diameter, is subjected to reversed

bending stress of 400 N/mm2. The bar

material is C50. Determine (i) the

modified endurance strength of the

components for 95% reliability (ii)

relation between stress amplitude and load

cycle (iii) the fatigue life of the bar.

5+15=20

2. (a) Explain Soderberg and Goodman line

criteria for fatigue failure and write down

corresponding design equations.

(b) Clearly defined theoretical stress

concentration factor Kt, fatigue stress

concentration factor Kf and notch

sensitivity q. Derive relation among them.

10+10=20

3. A transmission shaft of length 1000 mm is

supported on two bearings. It carries two

pulleys B and C. The shaft receives power

through pulley B by a vertical belt which is

then transmitted to pulley C having horizontal

belt. The pulley B has diameter of 500 mm is

mounted at a distance of 200 mm from the

left support and the pulley C has diameter 250

mm and is mounted at a distance of 200 mm

from the right support. The maximum

permissible belt bension in both pulleys is 2.5

kN. The belt tension ratio at both pulleys is 2.

The shaft material is C60. Taking a suitable

factor of safety determine the diameter of the

shaft by stating and using (i) max shear stress

criterion (ii) max distortion energy criterion.
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6. (a) It is a required to design a helical

compression spring for a maximum load

of 1250 N with corresponding deflection

of approximately 30 mm. The spring is

made of patented and cold-drawn steel-

wire whose ultimate tensile strength and

modulus of rigidity respectively are 1090

N/mm2 and 0.84×105 N/mm2. Determine

the following :

(i) Wire diameter by choosing a

suitable spring index

(ii) Mean coil diameter

(iii) Number of active coils

(iv) Total number of coils by deciding

suitable type of ends.

(v) Pitch of the coil.

Draw the neat sketch of the spring

showing various dimensions.

(b) Explain the use of different types of

spring you have studied with sketches.

10+10=20

7. (a) Explain the utility of helical gear over

the spur gear.

(b) A helical gear set consists of a 20 teeth

pinion meshing with a 40 teeth gear. The

helix angle is 25º and normal pressure

angle is 20º. Assuming a normal module

of 3 mm calculate (i) the transverse

module, (ii) the transverse pressure angle,

(iii) the pitch circle dia. of the pinion

and the gear, (iv) the centre distance,

and (v) the addendum and dedendum

circle diameters. Give necessary diagrams.

5+15=20

8. It is required to design a pair of spur gears

with 20 degree full depth involute teeth based

on the Lewis equation. The velocity factor is

employed to account for dynamic load. The

pinion is mounted on the spindle of a 10 kW,

1440 rpm electric motor. The starting torque is

1.5 times the rated torque. The speed reduction

is 4 : 1. The gear set is made of plain carbon

steel C 45. Taking a factor of safety of 2,

design the gear set specifying dimensions and

suggestes suitable hardness for the gears. 20
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